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1 Introduction

This .pdf Manual is an offline version of the NVGate official wiki documentation.

If you are connected to the internet, we advise you to use the online version. The online version can be found here:
https://wiki.oros.com/wiki/index.php/NVGate

If you do not have Internet access, this .pdf contains all of the NVGate wiki articles. Articles are listed alphabetically.

For beginners, we advise you to start with: "NVGate Software overview".
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2 NVGate Can BUS

2.1 CAN Bus

Car Area Network (CAN) bus is great source of data easily collected into vehicles, jet engines and power generation machineries. This Network provides
real-time parameters that can be used to correlate measurements and/or evaluate their influence. As an example, the correlation of noise and vibration
with the engine load is a typical application of CAN parameter acquisition. For this application, the engine load is collected from the ECU through the
CANBus.

2.1.1 Hardware
The hardware consists of an interface box which is adapted to the CAN-Bus impedance and a High speed serial cable (1 and 3 meters) connected to

the new analyzer?s high speed serial port. When connected to a CAN-bus the parameter encoding has to be setup in the software allowing their
collection by the hardware.

2.1.2 Connection

Then each CAN parameter is declared in the CAN input list. One CAN inputs corresponds to one parameter from the CAN bus. The CAN inputs are
enabled like the DC inputs.
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The CAN inputs operate like DC inputs. They can:
¢ Be recorded with the recorder plug-in
¢ Monitored by view meter or front end profiles
e Saved into profiles (waterfall)

¢ Used as waterfall's parameters
e Trigger level and delta level events

Up to 24 CAN parameters are available. Note that as the maximum recorded channels is 38, it is not possible to records all standards inputs (32 inputs
+ 4 aux. + 2 triggers) plus all CAN inputs (24 CAN parameters).

We are able to import CanBus .dbc file to automatically import the settings. Read this page.
CAN parameters configurations are saved in a model, workbook or project and are easily recalled for further utilization.

2.1.3 Can-Bus general Settings

When connected to a CAN-bus the parameter encoding has to be setup in the software allowing their collection by the hardware.

¢ CAN Mode: The Mode one defines the protocol to be used. Most of CAN bus uses 11 bits protocol.
¢ Baud Rate: The Baud rate one defines the speed of the bus. 500 Mb/s is the most common baud rate for automotive application.

2.1.4 Can-Bus input settings
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These sub-module contains all the settings related to the parametrics CAN inputs such as data type, parameters and sensitivity read from CAN
interface. The CAN interface handle up to 24 different parameters. These format settings define where and how the parameter is encoded in one CAN

message:
TIH1 E— IE
Label |'CF-N':
Message id |'? H
e — ]—.. "~ Define the message which contains the parameter (Mes
] |ﬂ- 3: .
T e content multiple parameters),
Data length [16 =]
s S [Sgned imteger ] .-""'""'h- Decoding format,
Byte order |Li1t|e endizgn (Intel = 4
Physical gy, |NOM-|-gnrwde '|: )
Linit |N|:| Units -
R Y FE— >’ Physical quantity and unit conversion into NVGate,
Offset |'1' 3:
Max value | MeT 3
i value | 3 >
Tach =
Fatation Counterclockemie
e g _—»* A CAN parameter CAN be used as a tachometer (useful f
N s @ s with by enabling the Tach setting. This setting is similar
P - = tachometer one.
or | cawen | Hew |
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¢ Label: defines the name of this CAN input (by default CAN input n, with 1 <= n <= 24). The label of each CAN input is used in the result name
and in all connection tools.

¢ Message ID: defines the ID of the message which contains the parameter

¢ Message NAME: defines the ID of the message which contains the parameter

« First bit position: defines the 15t position of the bit that contains the parameter

¢ Data length: defines the length of the data which contains the parameter

¢ Data Format: defines the format of the parameter if this is a "Signed Integer" or "Unsigned Integer"

e Byte order: defines the order of the byte to decode the parameter. This is either "Little endian (Intel)" or "Big endian (Motorola)"

¢ Physical qty.: defines the physical quantity of the read value of parameter used to convert to NVGate data.

¢ Unit.: the Unit of the read value of parameter used to convert to NVGate data

¢ Scaling factor (LSB): define the scale factor conversion of the parameter to convert to NVGate data

» Offset: defines the offset compensation

Example:

Reading active gear:

Physical quantity: No Magnitude, Unit = No Unit,

Scaling factor (LSB) = 1, Offset = 0

Read Data = 2

NVGate value is: Read Data * Scaling factor (LSB) + Offset
NVGate value is: 2

Reading Acceleration in "g

Physical quantity acceleration, Unit = Gravity (same as NVGate user Preferences)
Scaling factor (LSB) = 0.01, Offset = 0

Read Data = 1254

NVGate value is: Read Data * Scaling factor (LSB) + Offset

NVGate value is: 12.54g

e Max Value: defines the maximum value allowed for the parameter. This read only setting is automatically computed according to other setting
parameters.

e Min Value: defines the minimum value allowed for the parameter. This read only setting is automatically computed according to other setting
parameters.

¢ Tach: On / Off. Used to activate a digital tach whose source is this external sync.

¢ Rotation: Depending on the way you look at a measured shaft or on the convention you are using, the shaft may be considered as rotating
clock wise or counter clock wise. This has noticeable impact on the phase of spectra and orders.

See Tachometers § for more details.

Hidden/fixed: Hidden if Tach is Off.

e Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +
(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.

Hidden/fixed: Hidden if Tach is Off.

¢ Max speed: defines the highest measured angular speed. All revolutions with a speed higher than Max speed are rejected. By default Max
speed is expressed in RPM.

The Max speed setting is also used:

¢ to specify the limit of Y axis of the RPM profile result
e to compute the limit of the maximum order of the SOA plug-in analyzer.

Hidden/fixed: Hidden if Tach is Off.
¢ Min speed: defines the lowest measured angular speed. All revolutions with a speed lower than Min speed are forced to 0 RPM. By default

Min speed is expressed in RPM. The user can enter any value between Max speed / 1000 and Max speed. The max Min speed and min Min
speed are defined according to the Max speed and Speed ratio.



Hidden/fixed: Hidden if Tach is Off.
2.1.5 import .dbc file

We are able to import CanBus .dbc file to automatically import the settings. Read this page.


https://wiki.oros.com/index.php?title=NVGate_Tools:_CanBus_Import_.dbc

3 NVGate Connection Wizard

3.1 Connection wizards

Connection wizards are available to connect the different inputs (or files track) to the analysis parts such as plug-in analysis, monitor, recorder, events
and waterfall.

The analyzer allows processing simultaneously any inputs in any analysis modes (true multi-analysis).
Connection wizard are available from:
e The Home tab /Start group -> Connect Inputs or Post-Analyze

e The Acquisition tab:
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The contextual menu of the "collections" of entries from the ASB

= B?J Inputs

3.1.1 Inputs

3.1.1.1 Dynamic Inputs

To select inputs, simply drag & drop the selected inputs to the requested analysis mode (plug-in analyzer), you will immediately see the inputs sharing

out.
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Active input: Lists the available inputs. Check inputs to activate them. Multiple inputs may be selected.

¢ Plug-in analyzer: Lists the available plug-ins and the inputs connected to them. Several inputs can be selected and dragged & dropped on
selected analyzers. If an input is dropped on an analyzer, it will be automatically checked.

3.1.1.1.1 External Syncs

In the same way, the selected External Syncs could be connected to the recorder.

Channels connection

| Inputs | External Suncs | DC Input 4 Modules
E C. = 5 Recorder 25
[]Est sync. 2 <= Track 1: Ext. spne. 1
[] A Ext. zpne. 1 = MMDnitnr
[Jéws Ext. sync. 2 = B Tirme Domain
[JAu Ext. spnc. 3 = B FFT 1
[ ]z Ext. sync. 4 - Source: [nput 1
-# Source: Input 2
= Bl rFrr 2
= BT 3
= ErrT 4
=] MSync. arder 1
- Source: Input 3
=l MS_I,IHC. order 2
= Mm octave
= m Overall acoustic ]
=l =5 wiaterfall v
< | =
[ Selectal | [ Unselestanl | | [4lAutodisplay
Dizplay connection: properties
[ ] ] [ Cancel ] [ Apply ] [ Help ]
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3.1.1.1.1.1 DC Inputs

Using drag & drop, connect the selected Inputs to the Recorder and/or to the waterfall.

Channels connection

DC Input < b

Esternal Syncs nputs | CAM Madules
T < | | © B ~
[]DC input 2 = Fecorder
[]DC input 3 b Track 1: DC input 1
[]oC ?”F'”t 4 = B Maritor
[]bc input 5 - = B Time Domain
[]DC input B = B FrT 4
[]DC input 7 = ey 2
[]DC input & = B FFT 3
[]DC input 9 = | = E FrT 4 =
[]0C input 10 o s 3 4 =
[]0C input 11 Foare
[]DC input 12 = Saurce: [nput 3
[]DC input 13 =l m Sync. order 2
[]0C input 14 = E-I.-"ﬂ octave
[]0OC input 15 = B8 0verall acoustic
[]0C input 16 = =% wiaterfall L4
[]DC input 17 =~ Source: DC input 1 w|
[1DC input 18 v £ i i 3

[ Selectall | [ Unselectall | Auto display

Dizplay connections properties
[ ak. ] [ Cancel ] [ Apply ] [ Help ]
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At any time you can add or remove the channel you selected in a plug-in analyzer by right clicking on it and by selecting remove. You have also the
opportunity to select or unselect all channels.

The auto display box displays automatically the window with graph corresponding to your selection. To know more about auto display, see also chapter
7 ?User Preferences?.

Selecting ?Display connections properties?, displays the window with Channels connections properties.

For each plug-in, up to 8 or 32 channels (depending on purchased configuration) are available for input connection. This allows multiple preprocessing
of each input.

Example:
Source Inpuk Filker Weighking window
Channel 1 accelerometer Mone Hanning
Channel 2 accelerormeter Integratar Hanring
Channel 3 accelerometer | Double inteqgrator Hanring
0k, Cancel Help

Distributing Input 1 (accelerometer) to channel 1 to 3 will provide simultaneous analysis of the 3 different physical quantities available from acceleration
(velocity and displacement).

This can be achieved by applying Integrator filter (Integrator1) to channel 2 and double Integrator (Integrator2) to channel 3, then you have
simultaneously the analysis of acceleration, velocity and displacement of the accelerometer.

During Order Analysis, you can track up to 8 orders by channel, but you can put up to 8 channels by input. That means for 2 inputs you can track 16
orders and so on.
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Using Order spectra, you can have a complete signal on Channel 1 and an A-weighted signal on Channel 2.

3.1.1.1.2 Tracks

For the post-analysis, the same settings are available, the difference is that the inputs are no longer available, now you have track to connect to the
different plug-in analyzer. Channels are available for each track like for input that means that the multi-analysis works in the same way with the
post-analysis

Track connection

Inputs | Extemal Sprcs | Madules

= B signal op.
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&= mMnnitur
= mTime Cromain
= B FFT 1
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= MSync. arder 1
= mﬁync. arder 2
= M'I.-’n octave
= Qﬂuerall acoLztic
= =% Waterfall
< i ]

Select Al Unselect Al Auto display

Dizplay connections properties

[ (] ] [ Cancel ] [ Apply ] [ Help ]
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Used to activate or remove one or several tracks and connect or disconnect them to or from one or several analyzers. Player tracks connection dialog is
only available in Post analysis mode.

» Track connected: Lists the available tracks. Check tracks to activate them. Multiple tracks may be selected.
¢ Plug-in analyzer: Lists the available plug-ins and the tracks connected to them. Several tracks can be selected and dragged & dropped on
selected analyzers. If a track is dropped on an analyzer, it will be automatically checked.
Right click to remove selected connections.

3.1.1.1.3 Outputs

To connect output signals on outputs or Aux. outputs simply drag and drop available signals on outputs.

Output signals connection

Awailable signals Dutputs
= , Sine =1 &, Outputs I
= & Multi-sine B Output 1: Kulti-sine 1
s i hAulii-sine 1 - Qutput 2
b Multi-sine 2 Elﬂ?_,aﬁ.ux. Outputs
= bAulii-sine 3
# Multi-sine 4
+ 3, Random noise
# 3, Chirp
= 3 Advanced Sine
=& Playertracks
£ hJ
F > ) : :
= — |+ Display conneclions properies |
K Cancel Appby Help |
< Back I Next =
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Properties of all connected signals and outputs will be displayed and available to modify in the following window.
3.1.1.1.4 Tachometer

Connect a source corresponding to a tachometer signal to a plug-in FFT or SOA or to an event.

Tachometer connection E|

Source signals Connect ko:
= H Inputs ~ Bl FeT 1

> - [

= Input 2 = fissociated tach: Input 1

B Tnput 3 o [

o Input 4 Brrr 4
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# Input 10 H rem

= Inpuk 11 B%'-.-'irtual Tachs

o= Input 12 = @ W'akerfall
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Ok Cancel Apply Help
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By ?drag and drop? the user can connect any source signals to any plug-in. By default if a source signal selected as a tachometer is dragged and
dropped directly to the specified connection, the tachometer?s source will be connected to the first available setting.

Properties of all connected inputs, tachometers and delta RPM will be displayed and available to modify in the following window.

Tachometer connection properties IEI
lnputs  Tachs ] Delta RPM ]
Label | Source | Input Filker | Threshaold | Slope | Huold off | H
Tach. 1 | Tach. 1 | Imputt Mane oy Rise 0s
< | >
Add/Remove
ak. Cancel Apply Help

3.1.1.1.5 Event connection

By this menu it is possible to define an event for the start, stop and/or trigger.

By drag and drop you can define the specific event to the selected plug-in, then all properties linked with the event and the input will be displayed.

Event connection properties IEI
Inputz  Edae Detection l
Label | Source | Input Filker | Threshaold | Slope | Huold off | H
Edge 1 |[Edge !l Inputi Mone oy Rise Os
4 >
Add/Remove
0k Cancel Apply Help

¢ Edge detection: By default the edge detection is connected to the trigger* of the plug-in

¢ RPM: By default the RPM is connected to the start event of the specified plug-in.

¢ Delta RPM: By default the RPM is connected to the trigger* event of the specified plug-in.

¢ Level: By default the RPM is connected to the start event of the specified plug-in.

¢ Delta Level: By default the RPM is connected to the trigger* event of the specified plug-in.

¢ Internal: By default the RPM is connected to the trigger* event of the specified plug-in.

¢ Result availability: By default the RPM is connected to the trigger* event of the specified plug-in.
e Combined Events: By default the RPM is connected to the trigger* event of the specified plug-in.

Note: if the trigger event is not available on the selected plug-in the default connection will be done on the start event.

In the case the default value is already defined, the selected event will be connected to first available event.

For the Combined Events, the user must add a combination in the ASB in order to be able to connect combined event to selected plug-in.
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For RPM or Delta RPM event, a tachometer must be defined (?Connection? Tachometers).Connect available events to plug-ins to use them as triggers.
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4 NVGate Control Panel

4.1 Control Panel description

The configurable Workspace area provides quick access to settings and/or ASB status. It looks similar to the "Favorites" in Internet Explorer. The
settings can be arranged into customizable tabs.

i

Customize

Control Panel

To configure the control panel, right click on the control panel and select Customize Control Panel or use the menu Automation \ Customize Control
Panel.

4.1.1 Tabs

Workspace L [5] || Workspace T E

Analyzer Setting Browser s—— Analyzer Setting Browser s—
Control Panel Control Panel |
Macro |Seﬂings| | Macro | Settings
[ Macrol ] Max bandwidth |20 kHz -

FFT BW Sk

&) Ld

Hz

[ Fun + autoscale ]

Seven A

Waterfall Off

Waterfall Off

Run: 0 %

FFT1 cur. blk FFT1 cur. blk Trig: 17 %

Instant RPM(1) IIQ'IL.EBE Instant RPPA(L) p

Project Manager (Commaon)

Project Manager (Commaon)
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¢ Setting: It is possible to create as many setting tabs as wanted. These tabs can contain settings or statuses (max 20).

e Status: The status area is just above the buttons and is visible whenever a setting tab is selected. It may contain only statuses. Each time a
plug-in is connected, the corresponding status bar is automatically added to the control panel.

e Macro: This tab is dedicated to the "Macro" button.

4.1.1.1 Customize Control panel

i J

The left part of the window contains the items that can be added to the control panel. The right part contains the tabs used to receive and organize these
items.

Customize Control Panel £
Seftingz  Status l Macm] Status Area lMacrn] Untitled 1 ]
+ B:L‘l.l Tracks ~ and['l]
= Bandwidths W Trigoer state

== Trigger Count
; 0 . Analyzis overload
L Trigger state Record counter
i Count
i Analpsiz overload

i Record counter E@

= Mode
] Flayer :l:ﬁj
15 Output signals =i
136 Tachometer
134 Filter builder m
13 Time windows =
-8 Event definition

1B Maritar

[

¥+

[+

+

(£

4| _¥|

Ok | Cancel | Help |
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 Settings tab: Displays all available settings in tree format similar to the Analyzer Setting Browser. Settings can be added only to the Settings

tab.
o Status tab: Displays all available settings in tree format similar to the Analyzer Setting Browser. Status can be added to the Status area or to

the Settings tab.
e Macro tab: Displays the list of available macros. Macros can only be added to the Macro tab.

Add to Control panel: add the item selected (status, setting or macro) from the
previous tabs to the control panel.

Remove: Removes the selected item from the control panel.

Create a new tab: Creates a new tab used to contain settings or status.

Remove a tab: Removes the selected setting tab.

Rename a tab: Changes the name of the selected tab.

% % Push up/down the setting/status: Used to change the order of the items in the
current tab

¢ Status Area: Display all statuses that have been selected. The tab can only be used for statuses.
¢ Macro Tab: Display all macros that have been selected. The tab can only be used for macros.
¢ Settings Tab: Display all settings and statuses that have been selected.

Note 1: It is possible to change the name of the settings and status by right-clicking on the item and select Rename in the popup menu.
Note 2: It is possible to use drag and drop to add items.
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5 NVGate D-Rec

'D-rec’ option turns your analyzer into a true stand-alone recorder. You will be able to record raw signal data without PC.
5.1 D-Rec, Recording without PC overview

Hardware compatible : OR35TW-OR36TW-OR38TW(OR10 : Read Stand Alone page)
Licence : Optionnal, contact your local distributor.

With The D-rec option your analyzer is turned into a true stand-alone recorder able to face any field situation. With D-rec, the instrument is available
from power-on to power-off without any PC or other fragile/complex consumer interfaces like PDA, smart phones and mini PC. Setting up the front end
and the recorder is operated through the new bright display with its large buttons. This interface is adapted to many situations such as outdoor, sun light,
wearing gloves, etc...

Using D-rec takes place in 3 different operations:
¢ Operating the recorder with the LCD panel,

¢ Preparing predefined setups through NVGate,
e Signal recovery with NVGate,

5.1.1 Part 1: recorder operating

The D-rec control is made through the analyzer LCD panel. The described menus are available on analyzers sold or upgraded with the corresponding
option.

After powering on the instrument the LCD panel proposes to enter the D-rec operations. There are 2 possible modes: record directly or setup the
recorder.

READY D-rec
> | )

. 22m™ o

-
s

RECORD:

20 GB
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2. The setup name is displayed during the load. When recording the system displays the available disk space and recording time. The Run, Pause and
Stop buttons control the recorder operations.

3. To setup the recorder, press the Pause button down to the D-rec arrow. The LCD will display a set of menus. The navigation is controlled by the
Run, Pause, Stop and Down arrow buttons. Buttons actions are displayed on the LCD above the corresponding gray lines.

The recorder supports multiple records and sessions (Power On/Off). In case of unexpected stop (Power failure or Mobi-Disk removal during a record)
the interrupted records are automatically recovered at the next power on.

5.1.1.1 D-rec menus Operations
The front end and recorder setup allows to:

¢ Load a predefined D-rec setup (also called configuration)

e Change the recorder setup: Sampling frequency, Mode and Duration.

¢ Enable or disable channels: Dynamic inputs (IN), parametric inputs (DC) and external synch. (Ext). Note that each input can be activated as a
dynamic or a parametric channel.

¢ Modify the input settings: Coupling, range and Xpod conditioner.

¢ Modify the DC inputs range.

¢ Modify the Ext. synch inputs: Coupling and range.

¢ Exit the D-rec mode to start with NVGate or shutdown the analyzer.

For D, E, and F, the inputs modification can be applied to a group of inputs. In the first menu set the inputs you want to change to Y (or set All to Y to
modify all inputs simultaneously). Then set the coupling or range for example. It will apply to all the selected channels.

5.1.2 Part 2: Preparing D-rec configurations with NVGate

The analyzer memorize up to 12 different setups that can be loaded on site, without a PC. A D-rec configuration concerns the front-end and recorder
setup only. The configuration can be created in 2 ways: Setup the front-end and the recorder or let D-rec do it automatically from an existing analysis
workbook.

5.1.2.1 Setup the front-end and the recorder

Run NVGate with your analyzer connected. A new item is available in the tabhome menu: D-rec?

New

From this menu entry NVGate will propose a set of dialog boxes that guide the user through the necessary settings to build a D-rec setup. The displayed
dialogs are the following:

1. Channels connection

2. Event connections
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3. Recorder properties

4. Records setup management

Item #1 and #3 are exactly the same as the standard ASB dialogs for the channels connection and the recorder setup.

Item #2 is also the same but only a subset of the events is handled by D-rec: Recorder trigger on Edge on Ext. synch, Level and delta level on DC inputs
and periodic event only.

Item #4 allows managing the setups saved in the analyzer. The D-rec setups can be written, removed, imported and exported from this dialog box.

Default i Setup
Add current setup O Config_4Inputs_Recorder
O 8_Ch_51_2 kSps_20s
e | | NI
mic et Jauge
12 Ch_51_2 kSps
demo disk
Export as bt 9 Ch_51_2 kSps
1 Ch_51 2 kSps
8_Ch_51_2 kSps

Import in ASE

Ok |

To write an NVGate configuration in the hardware, press the "Add current setup" button. The current front-end and recorder settings will be saved in the
analyzer. Note that all active channels (IN, DC, EXT and CAN) will automatically be connected to the recorder tracks. To delete a D-rec setup, select it
in the list and press "Delete".

One of the D-rec setups saved in the analyzer can be set as the default setup when starting the D-rec. Check it in the "Default" column.

Each setup can be exported in text file to be used as a trace of the D-rec settings when using it on-site. Of course it is possible to control the front-end
and recorder settings with the LCD menus, but a paper sheet or file overview is more comfortable to install the transducers and cables. To create a

description file, use the "Export as txt" button.

It is possible to recover, control or modify an existing D-rec setup which is already saved in the analyzer. The "Import in ASB" function will setup the
current NVGate ASB with the configuration saved in the analyzer.

5.1.2.2 Automatic recorder setup

D-rec has been designed to record without a PC. Such operations require a setup validation and are followed by a signal post-processing. With D-rec
you can focus on the goal of your data acquisition rather that minding about channels, coupling and bandwidths.

With your analyzer connected you can prepare your analysis with NVGate focusing on which result you expect: spectra, order extraction, triggering
threshold and others. Moreover you can validate that this front-end and analysis setup will provide the results you want.
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With NVGate prepare and
check your analyses

Save it in a D-rec setup, the
recorder is automatically

Post-process your signal with

activated

Record on site with D-rec

MV Gate

When your analysis setup is ready, you can add it to the D-rec setup list (see below) with the "Setup\D-rec setup(s)?" menu entry. NVGate will activate
the recorder with all the active inputs. You can go and make your measurements in confidence.

5.1.3 Part 3: recovering the signal with NVGate

The recorded signals are recovered with the NVGate project manager. To be accessible, the measurements must be associated to one project. Like the
on-line records, the signal data can stay on the Mobi-Disk or be downloaded into the host PC hard-drive.

After a D-rec session(s), the signal recovery is operated through NVGate with the Mobi-Disk connected. The Mobi-Disk connection can be:

¢ Running NVGate in the connected mode with the Mobi-Disk inside the hardware,
¢ Running NVGate in the office mode with the Mobi-Disk connected to a USB port of the host PC.

When NVGate starts and is connected to a Mobi-disk that contains signals recorded with D-rec, the following message appears.

MViGate

The connected hard drive contains record(s) that are not available in the Project Manager.
Do you want to make them available?

s 8

Open Hard drive manager ... Skip
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You can skip it and process later. In this case the menu entry "Hard-drive\manage" will show the same dialog box as the "Open Hard drive manager"

button.

The Hard drive manager lists all the files (records) present in the active disk (in the hardware or USB connected). The records made in stand-alone are
automatically named with the date/time based on the analyzer real-time clock.

To recover these files in the project manager:

1. Select the measurements to process. Automatic selection is available from the top combo-box (select unavailable in project manager) or manual
selection with the mouse and CTRL or SHIFT buttons.

2. Press the bottom "Add to Project Manager" button to add these records into one of your projects.

The signal files are now ready for visualization, post-processing and export. The data are still on the Mobi-Disk. Use the download function to copy it on
the PC hard-drive.

* To be previewed the files must be loaded into the player with the Load and preview function. The signal previewing computation may take a
few seconds, it occurs one time only.
¢ When exportation is needed, the files must be downloaded to the PC hard drive first.

Selection: [[Uinavailable in Project Mansger v I

Hard disk of analyzer : 900004 T J = —— = 7= W& W W g = W

2

| I Add to Project Manager .. | I

Delete

| Disk | Date | Size | OnPC | User | Project | Measuement [~
A 0 0810M01500:14  BISSKE  No 1] Record 06-10-10 15k 00 13
M 0 080810150729 5575KE Mo 1] = 10 15h 07 33
1“1 0 06/08M0 101610 46733 KB Ma 1] E . OT0n 16 185
A 0 0572810081744 25034KE  No  DefaullUSER  testG14 Record 052810 08h 17° 50
M 0 0571110102702 7674KB No  DefaullJSER  test614 Record 05-11-10 10k 27 53
A 0 D4/26M10123418  1724KB  Yes DefaullUSER  testB14 Record 04-26-10 12 38° 13
A 0 05/28M10081555  B375KE  No  DefaullUSER  test614 Record 05-28-10 08 16 00
A 0 08/09/10154243 B4201KE  No  Defauk USER (ShutDown 09-08-2010 16h 37 08] Measurement] |
AW 0 06/08/1010:0958 84222KB Mo  Defauk USER  [Signal_To_Analysis) Second_Test 3
A 0 080310183734 B49414KE Mo  Defa USER  Default Project Measuement]
%l 1] 05/26M009:47-37 12398 KRB Ma DefadlSER  test 514 Recard 05-26-10 0%k 47" 45
A 0 0528010082351 20014KE  No  DefaullUSER  testG14 FBecord 05-28-10 08 24' 33
A 0 05/0BM0101306 32226KE  No  DefaullUSER  test 614 Record 05-06-10 100 13 31
I“l 1] 06090 14:20:10 10254 KB Ma 1] Recard D6-09-10 14k 20/ 14
A 0 05/09/10140753 11506KE  No 0 Record 06-09-10 14h 08 34
M 0 0EA03N0150012  721BKE No 1} Record 06-03-10 15k 00 15
My 0 08/09M0150540  9409KB Mo ] Record 06:03-10 15h 06' 38
M 0 054110100848 241494KE  No  DefaudlUSER  test 614 Record 05-11-10 10k 08' 53
M 0 0BA0ADIS0:01  47526KE Mo 0 Record 06-10-10 15k 01' 06
My 0 05/09/10154613  1864KE Mo Defa USER  ([ShutDown 03-05-2010 16h 37 08] Measuwement2
A 0 05/0BM0095737 25873KE Mo Defa USER  (Signal_To_Analsiz) Measuwement]
M 0 05/26N0082354 35573KB No  DefaulUSER  test614 Record 05-26-10 D8h 29' 58
M 0 05/09M10150807 Z210KE Mo 0 Record 060310 15h 08 12
m 1] 06/09/1014:11:29 133160 KB Mo 1 Record 06-09-10 141 11° 54
0 06/08/1011:07:24  5392KB  No 0 Record 06-08-10 11h 07 29
A 0 08/08/10095834 53907KE  MNo  Defasuk USER (Signal_To_Analysis) Measurement2 g

Ewt
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5.1.4 D-rec menus Organization chart

e : :
IMIM mm |l | | |
[m ok | B | || |7 |l
| AR
e o i
|G |
| |
| |

Note: Some sub-menus are not described in this diagram.

5.1.5 Video exemple

Washing machine vibration analysis (using D-rec @30Seconds).
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6 NVGate dataset management

6.1 Dataset management

Data management is fully integrated into NVGate. This essential feature of your analyzer provides search & select functions based on the meta-data
content of the project manager items.

6.1.1 Benefits

The objective of OROS Dataset management is to provide self-described data and avoid the constraints of databases organization. The data can be
exchanged in any directory in the PC environment (LAN, Disk, USB, etc...).

With OROS Dataset management it is simple to:

¢ Share a project, a model or a measurement called File 1, without any explanation;

¢ Access projects, models and measurements from any network or local directory,

e Work together with your colleagues on a common project,

¢ Filter your data environment (project manager, open dialogs) simplifying the data access,
¢ Archive and retrieve your complete dataset without reminding the files names.

*?

6.1.1.1 Data organization
The dataset management proposes a general-purpose data organization based on 3 levels of data:
e The context, which holds the campaign or site or customer information. Located in the projects, it does not hold additional data than
properties. The context is usually defined by the manager (test, service and engineering).
¢ The setup, which holds the acquisition and analyses description type. Located in the models, it contains the complete analyzer setup plus
properties. The setup is usually defined by the experts (from your company, a services company, your local support or OROS customer care)
e The measurement, which holds the measured/analyzed data and specific measurement details. Located in the measurement, it contains
data, setup (workbook) and properties. The measurements are usually generated by the operators (the one who make the measurements)

6.1.1.2 Self-description

Each item holds properties that describe what is not available from the workbook, data and additional files. Properties are fulfilled by users or
automatically according to the current context.

The data are located in the NVGate data directories where any type of additional files (pictures, audio, schemes, instructions, etc?) can be associated to
detail their description.

6.1.1.3 Heritage

The Data organization is used to propagate the properties to the final result; the measurement. The measurement inherits properties from the opened
project and the last loaded Model. This allows getting the context and setup correctly described in the measurement.

The heritage benefit is double; first it reduces the information to be fulfilled and secondly it allows sharing the measurement without project or model.
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6.1.1.4 Filtering

The properties are helpful arranging the projects and measurements in coherent sets. NVGate proposes Excel like filtering features to hide unused ltem
in the project manager.

6.1.1.5 Data mining

The self-description brought by the properties allows easily mining Projects, Models and Measurements in local or shared data storage. Based on
properties filters and in-depth scanning, the OROS dataset management features efficient data browsing.

6.1.1.6 Data sharing

Share/Collate functions bring simple ways to exchange Projects, Measurements and Models with your colleagues, customers and managers.
Copy/Paste conflicts are silently managed; Projects merge automatically the Measurements and Measurements carry the source Model. Additional
non-OROS files are also transported with the NVGate ones.

Data security is guaranteed with copy/move/delete log files and windows like conflicts management.

6.1.1.7 Data archiving

The Share/Collate allows efficiently archiving and retrieving data on your PC, on an external drive or through the network.

6.1.1.8 Properties

The properties are used as meta-data to enrich projects, models and measurements. They are informed while saving the items or by editing the
properties from the project manager.

The properties belong to 3 different categories:
* The OROS properties are automatically informed such as Dates, Author, Project and Saved results type
* The OROS user properties are predefined to be informed by the user: Comments, Site, Installation, Intervention, Measurement type, UUT,
Serial number

» The Users properties are created and filled by the operator while saving or by editing the properties. Ex: Customer name, Transducer type

Suggested properties usages

While saving data (Project, Model or Measurement) the save dialog box proposes the following layout (same for Project, Model and Measurement):
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Save Measurement

Mame
Measurementl

Comments

Gearbox ZFX32-A prototype validation

Instrumentation chedk

Properties

Site Meylan test center
Installation ZFx32-4
Intervention Prototype validation
Unit under test Renault TEJ41
Serial Mumber #3
Measurement Type Bump test
Acc Inputl
Custemer Car manufacturer A
ICP Yes

[ oK J [ Cancel

] [ Help

On the left side the ltem?s name and the comments. Current Project and Model comments will inherit to the Measurements.

On the right side the OROS user and User properties. Current Project and Mode properties will inherit to the Measurements.

6.1.2 Share and collate dataset

This function transfers Projects, Measurements, Models and associated attachments from the NVGate Data to a common directory and reciprocally.

2 S

Collate Share Import

Dataset

These transfers operate in both direction; Share data from the NVGate PC to a common base ; Collate the data from a common base to the PC. The
target/source directory can be in the PC, on the LAN or on an external device.

Most of transfer conflicts and errors are automatically managed especially the merge of Projects, Measurements and Attachments. Most of them are

solved automatically.

In case of ambiguous conflicts, operator is asked to provide the action in a Windows style .
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tig

Q Share Interrupted

g

:I There is already a measurement with the same name in this location

From C:OROSMVGate data'\ProjectsST-SHAREYM 10-13-15 10h 15 31
To \SYNO\oros-devicommon_base\ST-SHARFYM 10-13-15 10k 15 31

= Overwrite
Feplace the destination measurement

=+ Skip

Skip this measurement

= Cancel
Abort the share

[] Do this for the next conflicts

When possible, source and target directory are accessible through the hyperlinks.

Data Traceability Each transfer (share and Collate) generates a report in 2 ways:

6.1.2.1 Share Dataset

The Datasets are shareable from the ribbon Home/Dataset:
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The Share Dataset dialog behaves as multi-selection featuring the following extra settings:
1. The path of the target directory. Shared ltems will be deposited at the root of this directory for the Project/Measurement hierarchy. Models will be
deposited in a subfolder named "Folder".
Used targets are memorized and made available with the down arrow at the right.
2. Selection of what will be shared.
¢ Project/Measurements will transfer selected Projects and Measurements. The Models associated with selected Measurements will also been
carried on.
Used to share measurement data with their setups.
¢ Models: Only the selected Models will be transferred.
Used to spread Models to the measurement teams.
3. Define how to transfer:
* Copy keeps the data on the NVGate data locally while transferring a copy of selected ones
* Move, first copies the dataset and then delete the copied from the NVGate data.
¢ Include signals carries on the time series files when selected. Leave the time series files on the local NVGate data when unselected.
Note: In order to avoid data loss, the Include signals is forced to "select" when Move is chosen.
Note: that Share can also be used for dataset backup on the NVGate PC, an external disk or on the network.
6.1.2.2 Collate Datasets

Collate [k??le?t] verb. To gather together information from different sources in order to study it carefully

Sharing data means recovering those data in local NVGate instances. The Collate function allows selecting and gathering dataset from common
directories to the local NVGate data.

Collate dataset is available from the ribbon Home/Dataset:
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The collate dialog behaves as the share one.

%3 Collate Dataset

Source: | SYMNO\oros-gev \oommon_base
& Project [ Measurement

| Madsl
Fie % It
MName x Date Praject Marme Authar Camments Sate Installstion Intervertion |
] &5 E0008_sffice UL/10/2015... BOO0E_effice Autamate .. [
= [ &y Boe C8/10/2015... B9049 Diefault USER
¢ ] &% ChereModeles 14100015, ChereModeles Diefault USER QOROS
v 7] &8 Impact Seq VTF 147112018, Impact Seq VIF  Default USER Steam Nezzlet..
v 7] 58 Machine transeizsion 2011013, Machine tranemis... Default USER
[ 5% rermenom 14/10/2015... memenam Default USER
¢ ] & My Campaign 30122015, My Carmpaign Hicelas GL. Gearbox ZF332.. Meylan.. ZFX32-A Prototype validat...
¢ Q ST-SHARE 1320/2015... ST-SHARE Micedas GL.. Meylan WV Gate V10 Teest Llsage
I E! ST-SHARE2 02015, ST-SHARE2 Laurent b Meylan WV Gate V10 Test Llsage
| [ ] - .
@ Copy || Incude sgnals
Colate
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Main difference is that the searched path is not limited at the Source level. The Collate function will take in account in depth hierarchy of the source

directory among all its subdirectories.

This allows having a directory structure on the data set common base and being able to search in with the properties only for ones that do not know the

directory organization.

6.1.2.3 Import

See Export/import.

6.1.3 Browsers Dataset windows

NVGate features dialog boxes to browse the data from the project manager (local data) or external sources. Two type of browsers are proposed; ltem

selection and set selection.

These 2 dialogs share common functions:

P ﬂ Scanning properties... (448/471 objects)
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The filter will show only the items matching with the entered keyword. The keyword match are searched in the name, the properties values and the
comments.

2. The dialog starts operating immediately. Nevertheless with large data set, the dialog may take a few second to scan all the properties of each Item. In
such case the scan progress is displayed here. The filtering remains incomplete until the scan finished.

3. Flat/Tree: This button allows switching between a tree view (like in the project manager or Windows explorer) and flat view where all ltems are listed
regardless the hierarchy.

4. The searched properties. Show the properties used for filter search (see §1) Unselected properties will be ignored during the search.
5. Show/Hide properties. Right click on the properties line to select which ones are visible in the columns.
6.1.3.1 ltem selection browser
This browser is used to open, load or edit unique /tems from the local NVGate data. It is used for the following operations:
¢ Open Project
¢ Load Signal for post-analysis
¢ Load Setup

¢ Edit Measurement

The right side summarizes the OROS user and User properties of the current Item. This helps navigating in the list of Items in order to find the searched
one.

r -
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Drag & drop the right border to resize the dialog. The complete properties table appears to filter by properties as in the Set selection dialog.

6.1.3.2 Set selection browser

This browser is used to select a set of ltems to apply batch, filter or transfer this set. It is used for the following operations:

¢ Share Projects/Measurements and Models
¢ Collate Projects/Measurements and Models
¢ Filter local NVGate data

e Batch report selection

9 Share Dataset

Target:

@ Project / Measurement
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The Set selection browser features check boxes on the left sides for /tems selection. The properties table allows efficient filtering, offering fast selection
of a coherent set of data.
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7 NVGate Event definition

7.1 Event definition

This module is used to define multiple events that can start, stop, and trigger the plug-ins or the source modules such as Recorder and Player.

Input x Event definition

Edge
Tachometer Plug-in analyzer
—p|> > —
EPM Trnigger
» Momtor
[ ] LR
DC Input Level

Ext sync.
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7.2 Connect
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On the acquisition tab, this area manages events and corresponding triggers. This group allows selecting the event type (source, setup) and associates
it with the plug-in analyzers triggers

This button opens the corresponding Event properties. The opened dialog shows both the source signal setup and the detection settings (may be split in
different tabs). On this dialog box you can easily "drag and drop" events to "start", "Stop" or "trigger" any NVGate plug in.
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The available event types are below:

7.3 Edge detection

[ Edge: Detect when the signal from an input or a recorded track crosses a threshold. This module is used with the analog inputs (tach pulse or
hammer impact). This trigger can be applied to any plug-in analyzer including Waterfall and Recorder.

e Label: the name of the event (by default Edge n, with 1 <= n <= 2).
¢ Sourcelnput 5 to input 8 are not able to be set as source using an OR35 analyzer.: selects the signal input source. The user can choose

any Front-end fast analog input (in connected mode on-line) or from the Player (in post-analysis mode).

¢ Input 'filter": adds a digital filter before the edge detection process. The user can choose any filter from the list of the defined filters.

¢ Threshold: sets the signal threshold for edge detection. The threshold is expressed in the same unit as for the input signal. The value can be
adjusted between +/- the full input signal scale (depending on the input range).

* Slope: selects the slope of the input signal on which a transition is detected.

Slope Description
Rise The events are detected on rising edge of the input signal
Fall The events are detected on falling edge of the input signal
¢ Hold off: defines the minimum time (expressed in seconds) between the detection of two edges. If a transition is detected before this time has
expired since the last valid event then the new edge is rejected. The user can enter any value between 0 and 36000s.
Hold off time
-
1.5
1
E S00m ﬂ‘
@
® 0
o
=
=500 m
o |
- 1.5
0 2Zm 4m|bm 8m 10m 14m
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41


https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_361.png
https://wiki.oros.com/index.php?title=File:Event_definition_02.png

¢ Hystersis: defines the hystersis around the threshold. The value can be adjusted between 0 and the full scale of the input signal (depending
on the input range). If Slope is set to RISE, the input signal must go below Threshold - Hystersis before a new event can be detected. If Slope
is set to FALL, the input signal must go above Threshold + Hystersis before a new event can be detected. This setting is used to reject false
edge detection following, for example, an input signal transition.

7.4 RPM

: RPM: Detect when a tachometer is below or above a specified angular speed. This module is associated with the Tachometer module. You
need to first activate it on Tachometer plug in. This trigger can be applied to any plug-in analyzer including Waterfall and Recorder.

e Label: the name of the event (by default RPM n, with 1 <= n <= 2).

* Source: selects the tach source. The user can choose any active tach as the source of the RPM event.

¢ Threshold velocity: defines the threshold velocity for detecting an event. The user can enter any value between the Min Speed and the Max
Speed setting values defined in the tach source.

10000
H
< 8000
% i Threshold velocity
! = 6000 RPM
E 4000
00
0 : 4 3 8 10
Tirne I(5)
Detected event
T with slope = Run up

¢ Slope: selects the slope of the tach velocity evolution on which a transition is detected.

Slope Description
Run up Events are detected on speed acceleration
Run down Events are detected on speed deceleration

¢ Hystersis: defines the hystersis around the threshold. The value can be adjusted between 0 and the Max Speed setting of the tach source. If
Slope is set to RISE, the velocity must go below Threshold - Hystersis before a new event can be detected. If Slope is set to FALL, the
velocity must go above Threshold + Hystersis before a new event can be detected. This setting is used to reject false edges detection
following, for example, tach velocity transition.

¢ Interpolation: used for the interpolation of the event date. For example, if Threshold velocity is 1000 RPM and if the tach delivers a revolution
at 990 RPM beginning on date t1 and a revolution at 1010 RPM beginning on date t2:

¢ if the Interpolation is disabled, the event is detected on date t2

¢ if the Interpolation is enabled, the event is detected on date

42


https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_364.png
https://wiki.oros.com/index.php?title=File:Event_definition_03.png

1110

990

t1 + (2 - t1) * (1000 - 990) / (1010 - 990)

1010—99!:!:?2—?1 r:rl+{r2_r1}{10DD—99t}]
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Threshold velocity
= 1000 RPM

» Time

¢ Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +
(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.

7.5 Delta RPM

O

Delta-RPM: Same as RPM but generates an event at each step. This module is associated with the Tachometer module. You need first to

activate it on Tachometer plug in. It is used to trigger a plug-in by step. This trigger can be applied to any plug-in analyzer including Waterfall and
Recorder.

e Label: the name of the event (by default Delta RPM n, with 1 <= n <= 2).

* Source: selects the tach source. The user can choose any active tach as source of the Delta RPM event.

* Lower velocity: the level above which the velocity variation condition is tested for launching the delta RPM event.
» Upper velocity: the level below which the velocity variation condition is tested for launching the delta RPM event.
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¢ Delta velocity: the variation in velocity that launches the event.

FPh

Upper velocity

I Delta velocity

Lower velocity

-

¢ Number of events: the number of events between Upper velocity and Lower velocity (considering Delta velocity).

Uppervelodty — Lowervelocity 41

Number of events = :
Deltavelocity

¢ Slope: selects the slope of the tach velocity evolution on which a transition is detected.

Slope Description

Run up Events are detected on speed acceleration

Run down Events are detected on speed deceleration

First The first event detected (during rise or fall) determines the slope of this event.
Any Events are detected on speed acceleration and deceleration.

¢ Interpolation: Used for the interpolation of the event date. For example, if Threshold velocity is 1000 RPM and if the tach delivers a revolution
at 990 RPM beginning at the date t1 and a revolution at 1010 RPM beginning on date t2:

¢ If the Interpolation is disabled, the event is detected on date t2
¢ If the interpolation is enabled, the event is detected on date t1 + (t2 - t1) * (1000 - 990) / (1010 - 990)
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¢ Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +
(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.

7.6 Level

—

Level: Detect when a signal is below or above a level This module is used with DC inputs (optional) and/or associated with the TDA or
Monitor module. This event can be applied to any plug-in analyzer including Waterfall and Recorder.

e Label: the name of the event (by default Level n, with 1 <=n <= 4).
® Source: selects a DC input or a Monitor channel as source of the level event.
¢ Type: the type of measurement for level detection.

Type Description

DC measurement of the input DC level

Min measurement of the minimum signed input level
Max measurement of the maximum signed input level
RMS measurement of the input RMS level

Skew measurement of the input skew level

Kurtosis measurement of the input kurtosis level

Hidden/fixed: The type is fixed to DC if the source is a DC input.

¢ Threshold: The threshold of the level event. The limitation is +/- Range peak of the source for DC, Min and Max types. The limitation is +/- 20
for skew. The value goes from 1 to 250 for kurtosis and from 0 to Range peak of the source for RMS. This setting can be displayed in dB if the
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measurement type chosen is RMS.

100
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Threshold = 60 Nm

Torque (Mm)

g 12 3
Time (3)

o Status:

Status Description

Above The event is detected if the measured value is above the threshold.

Under The event is detected if the measured value is below the threshold.

7.7 Delta level

—»
—

_ This module is used with DC inputs (optional) and/or associated with the Monitor module. It is used to trigger a plug-in by step. This trigger can
be applied to any plug-in analyzer including Waterfall and Recorder.

e Label: the name of the event (by default Delta n, with 1 <= n <= 4).
* Source: selects a DC input or a Monitor channel as source of the level event.
» Type: the type of measurement for delta level detection.

Type Description

DC measurement of the input DC level

Min measurement of the minimum signed input level
Max measurement of the maximum signed input level
RMS measurement of the input RMS level

Skew measurement of the input skew level

Kurtosis measurement of the input kurtosis level

Hidden/fixed: The type is fixed to DC if the source is a DC input.
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¢ Lower value: the lower level of the delta level event. Its minimum value is - Range peak of the source for DC, Min and Max types. It is O for
RMS, - 20 for skew and 1 for kurtosis. This setting can be displayed in if the measurement type chosen is RMS.

100
Upper value = 60 Nm
K A
60 Upper value
| e R e e
E
= 20 R
o i
3 0 Delta value
5 e A
=20 Lower value = 20 Nm
Lower value
-4
-60 >t
-8l
0 2 4 B g 12 16
Time [5)
¢ Upper value: the upper level of the delta level event. lts maximum value is Range Peak of the source for DC, Min, Max and RMS types. It is
20 for skew, and 250 for kurtosis. This setting can be displayed in dB if the measurement type chosen is RMS.
¢ Delta value: This setting can be displayed in dB if the measurement type chosen is RMS.
¢ Slope: selects the slope of the level evolution on which a transition is detected.
Slope Description
Rise The events are detected on an increasing level
Fall The events are detected on a decreasing level
First The first event detected (during rise or fall) determines the slope of this event.
Any The events are detected on a increasing or decreasing level

7.8 Periodic

&

¢ Label: the name of the event (by default Periodic n, with 1 <= n <= 2).
¢ Period: defines the event generation period. An event is generated every Period second (the first one is generated 1 period after the run). The
user can enter a value between 2 ms and 1000000 s.

Periodic: Used to trigger a plug-in by periodic step. This event can be applied to any plug-in analyzer including Waterfall and Recorder.

7.9 Combined events

—‘_

+

ICombined: Generates an event which is the result of a combination of 2 events. Possible combinations are: OR, AND and AFTER.

¢ Label: the name of the event (Default: Combination n, with 1 <= n <= 2).
¢ Event A: defines the first operand of the combined event. The user can choose any defined event as operand except for a combined event.
¢ User: defines the user used to detect a new event from the two operands, Event A and Event B.
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User Description

AorB An event is generated when event A or B occurs

An event is generated when both event A and B occur at the same time (in the same data block = 256 pts)
Example:

Event A occurs | Event B occurs Event A and B
i this data i this data occur 1n this
block block data block

Aand B
¢ >
No event No event Event
generated generated generated
A after B An event is generated when event A occurs after event B.

¢ Event B: defines the second operand of the combined event. The user can choose any defined event as operand except for a combined

event.

7.10 User events

E User: Generates an event when the operator presses the corresponding event button in the software/remote controller interface. Four user
events are available. These events are compatible with the macros. They are particularly useful to run several plug-ins at different time in the same

analysis. It can also be put in the control panel or controlled by NVDrive.

FFT
SOA

I
User gvent'1 User event 2

Run FFT Stop FFT/ Run SOA User event 3

Stop SOA

¢ Label: Allows to rename the event.
¢ Trigger: The user event?s triggering.

7.11 External Synch

Ll

External synch: Properties of the Ext synch trigger inputs.

7.12 Monitoring Solution

If you would like more advanced trigger and actions, please have a look on the the monitoring solution.
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8 import

8.1 Export

8.1.1 Result files

Export results from the project manager to a user specified directory in various data format.

Batch export - . . @

Froject Batch list Format|z]
Proto Fo3 Loaded /W amm up 03 [TJUFF

bizzing tooth - w g
e E Yentilo DR 35 / face AR [2] m
SevenDemo  — [RE

Repart
Proto Fe3 Loaded K [] Tt [ORZ=)

impact ternpldratu _

iram sk baramdrabor

1 [l r

M eazurement

zahz grille [2)

zang grille
Y TE— < v | [ Preferences
face AR Select Al

Grille inow [2]

Girille: o Unselect &1 Output directary
C:MJzers\Desktop E

Start expart ] [ Cancel ] [ Help ]

Project: Lists the projects that contain measurements. Only one project can be selected.
Measurement: Lists the measurements in the project selected. Select one or several measurements and click on the add button.
Batch list: Contains all the measurements that will be converted. Use the add/remove button to modify list content.
Format: This is the output format. The formats available are:
Result Signal

Mat: to be used with Matlab Mat: to be used with Matlab (max 4.7 Go file)

Txt: usable by any text or spreadsheet editor - more
info about .txt

SDF: Standard data format

UFF: Universal File Format UFF: Universal File Format

Wav audio: Wav file, re-sampled to standard audio frequency (44.1, 48, 96 kHz) / 16 bit . To
be used by any audio player

Wav: Standard wav format 16 bit, usable with OR2X technology

Txt: Text usable by any text or spreadsheet editor
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See User preferences- § Export" topic for more details

Output directory: The location on the disk where the files will be exported. During the export, a directory will be created for each project, and will contain
the exported files corresponding to all selected measurements.

8.1.1.1 Signals files
Export Signal from the project manager records to a user specified directory in various data format.
See details from previous § Export result files

8.1.1.2 Import

8.1.1.2.1 Import project

This command is used to import project that are not in the project database. It makes a copy of the project and makes it available to the current user, or
whoever created the project. If a project already exists in the project base, a ~ (tilde) will automatically be added.

Directory: Select the directory in which you would like to look for the project. The "found project” list will display all projects that are immediately in the
directory selected. If the "scan" button is pressed, all the projects that are contained in the specified directory will be displayed.

Found projects: Displays the list of projects found. Select one or several projects to import.
8.1.1.2.2 Import Files

This command is used to import results or signals. It makes a copy of the file and makes it available to the current user, or whoever created the file. The
file will be included in a measurement If a measurement already exists in the project, a ~ (tilde) will automatically be appended.
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e Destination project: Determines which project will receive the new measurement
¢ File type: One or several types can be selected. File type may be OR2X or OR3X.
+ Note : Time signal .UFF files needs to have sampling frequency compatible with NVGate Front end. WAV signal files does not have
this limitation.

¢ Source: Selects the directory in which you would like to look for the files. The "found files" list will display all the files that are immediately in
the directory selected. all the files that are contained in the specified directory will be displayed.

e Filter : filter the list

¢ Check : you can choose to select all or none.
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9 NVGate FFT
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A spectrum analyzer is an instrument used to characterize signals in the frequency domain.
Frequency-domain displays show a parameter (usually amplitude) versus frequency. A spectrum analyzer takes an analog input signal (a time domain
signal) and converts it to the frequency domain. The resulting spectrum measurement shows the energy of each frequency component at each point

along the frequency spectrum.

FFT spectrum analyzer uses digital signal processing to sample the input signal and convert it to the frequency domain. This conversion is done using
the Fast Fourier Transform (FFT), the math algorithm used for transforming data from the time domain to the frequency domain.

FFT spectrum analyzer is a powerful instrument, since their processing power can extract both magnitude and phase, and can also switch easily
between the time and frequency domains. It makes them ideal measuring instrument for acoustic, vibration analysis, measures for audio, electronic,
telephone equipments, measures for electricity networks, seismic analysis, control of manufacture and monitoring.

The NVGate FFT plug-in is used to compute the input signal FFT (you can also compute time signals in post analysis mode with the Player module). Up
to 4 FFT plug-in can be present in the software configuration, each of them running independent analyses on the same or different channels.

9.1 Video tutorial

We advise using GoToResult for performing FFT.

9.2 Display available results

Diplay windows can be done in 2 ways.

¢ With Add/remove windows
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¢ Using GoToResult windows

T 1 FFT 2 T3 FFT 4 Sync. order 1 1/n octave Tachometer

| Main Profile Waterfall

Result Input

=i Triggered block > Acoustic pressure
=i Weighted block » Acceleration
L~ Inst. spectrum

i
e Avg, spectrum B
it Order & Overall
b~ Inst. cross-spectrum
I~ Avg. cross-spectrum

FFT 1 Parameters

E% Settings f Trigger

Reference [ X - Tracked Order

Tach. _
ED 4
Mone - | G
] Record signals Save displayed results

55


https://wiki.oros.com/index.php?title=File:FFT_results.png

Note: Zoom windows, Scalar value, cepstrum, enveloppe, orbit are not available using GoToResultWindows, use add/remove windows

The results available are as follows : With Resolution being the value of the FFT x/FFT analysis/Resolution setting

Type Size Dimension Domain Save Option
Filtered signal 256 pt 2D time Display only FFT
Triggered block (Resolution-1)*2,56 2D time Yes FFT
Trigger Shaftview (Resolution-1)*2,56 2D Angle Yes FFT-Diag
DC 1pt 1D Yes FFT-Diag
RMS 1pt 1D Yes FFT-Diag
Min level 1pt 1D Yes FFT-Diag
Max level 1pt 1D Yes FFT-Diag
Peak 1pt 1D Yes FFT-Diag
Peak-Peak 1pt 1D Yes FFT-Diag
Crest Factor 1pt 2D Yes FFT-Diag
Avg. block (Resolution-1)*2,56 2D time Yes FFT

Avg. Trigger Shaftview (Resolution-1)*2,56 2D angle Yes FFT
Weighted block (Resolution-1)*2,56 2D time Yes FFT
Spectrum Resolution 2D spectral Yes FFT

Inst. spectrum Resolution 2D spectral Yes FFT

Avg. spectrum Resolution 2D spectral Yes FFT
Order & Overall 1 pt 1D Yes FFT/CBT
Inst. cross-spectrum Resolution 2D spectral Yes XFT
Avg. cross-spectrum Resolution 2D spectral Yes XFT

FRF H1 Resolution 2D spectral Yes XFT

FRF H2 Resolution 2D spectral Yes XFT
Coherence Resolution 2D spectral Yes XFT
Order profile 2048 pt max 2D time Display only CBT
Zoomed spectrum Resolution 2D spectral Yes FFT-Diag
Zoomed avg. spectrum Resolution 2D spectral Yes FFT-Diag
Lissajou (Resolution-1)*2,56 2D Time Vs. time Yes FFT
Zoomed cross spectrum Resolution 2D spectral Yes FFT-Diag
Zoomed avg. cross spectrum Resolution 2D spectral Yes FFT-Diag
Zoomed FRF H1 Resolution 2D spectral Yes FFT-Diag
Zoomed FRF H2 Resolution 2D spectral Yes FFT-Diag
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Zoomed Coherence Resolution 2D spectral Yes FFT-Diag
Zoomed Cepstrum Resolution 2D Yes FFT-Diag
AutoCorrelation (Resolution-1)*2,56 2D time Yes FFT-Diag
CrossCorrelation (Resolution-1)*2,56 2D time Yes FFT-Diag
Inst.AutoCorr (Resolution-1)*2,56 2D time Yes FFT-Diag
Avg.AutoCorr (Resolution-1)*2,56 2D time Yes FFT-Diag
Inst.CrossCorr (Resolution-1)*2,56 2D time Yes FFT-Diag
Avg.CrossCorr (Resolution-1)*2,56 2D time Yes FFT-Diag
Cepstrum* 1/((Resolution-1)*2,56) 2D Quefrency Yes FFT-Diag
InstCepstrum* 1/((Resolution-1)*2,56) 2D Quefrency Yes FFT-Diag
AvgCepstrum* 1/((Resolution-1)*2,56) 2D Quefrency Yes FFT-Diag
ZoomedCepstrum* 1/((Resolution-1)*2,56) 2D Quefrency Yes FFT-Diag
Raw Orbit (Resolution-1)*2,56 2D Time Vs. time Yes N/A

Synthetized Orbit (Resolution-1)*2,56 2D Time Vs. time Yes N/A

¢ Filtered signal: This result is available if a filter is selected in the FFT x/Channel x/Input filter setting. It displays the input time signal after
filtering.
» Triggered block: This displays the signal after being triggered by the event selected with the FFT x/Trigger/Trigger setting.

Results below are calculated from the triggered block results. The refresh & computation rate depend on the PC to analyzer connection availability (non
real-time results)
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¢ Min level: displays the maximal value of the signal.

e Max level: displays the minimal value of the signal.

¢ Peak: displays the absolute value of Min level and Max level.

* Peak-Peak: displays the difference between Min level and max level. Peak-Peak level ? 0.

e Crest factor: displays the ratio Peak level/RMS level. Characteristics of the Crest Factor:

e Crest Factor ? 1
e DC level = 1

. . -‘“E

Crest Factor of sin

L[]
-||'.‘1-
Max level =L * = [ with N = number of samples in the triggered block = 2.56*lines number-1
e Avg. block: This result is available if the FFT x/Average/Domain setting value is Time. It the time signal block average.

e Weighted block: This result displays the signal after being weighted by the weighting window selected using the FFT x/Channel x/Weighting

window setting.
e Spectrum: This result is available if the FFT x/Average/Domain setting value is Time. It displays the result of the FFT processing after time

averaging.
¢ Inst. spectrum: This result is available if the FFT x/Average/Domain setting value is Spectral. It displays the FFT processing results.
e Avg. spectrum: This result is available if the FFT x/Average/Domain setting value is Spectral. It displays the instant spectrum average result.
e Order & Overall: It displays the result of the computation of the orders chosen with the FFT x/Channel x/Tracked order setting and the Overall

level if the FFT x/Overall Analysis/Band power tracking is set to On.
¢ Inst. cross-spectrum: This result is not available if there is no cell checked in the FFT x/FFT analysis/Cross spectrum matrix. It displays the

cross spectrum between the 2 channels selected.
¢ Avg. cross-spectrum: This result is not available if there is no cell checked in the FFT x/FFT analysis/Cross spectrum matrix. It displays the

instant cross spectrum average results.
e FRF H1: This result is not available if there is no cell checked in the matrix of the FFT x/FFT analysis/Cross spectrum matrix. It displays the

Frequency Response Function H1, see Appendix for details.
e FRF H2: This result is not available if there is no cell checked in FFT x/FFT analysis/Cross spectrum setting. It displays the Frequency

Response Function H2, see Appendix for details.
e Coherence: This result is not available if there is no cell checked in the FFT x/FFT analysis/Cross spectrum matrix. It displays the H1/H2

ratio.
¢ Order profile: It displays changes in the Order & Overall result.
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¢ AutoCorrelation: This result is available if correlation is selected in the FFT x/Correlation and FFT x/Average/Domain setting value is Time.

¢ CrossCorrelation: This result is available if correlation is selected in the FFT x/Correlation and FFT x/Average/Domain setting value is Time.
This result is not available if there is no cell checked in the FFT x/FFT analysis/Cross spectrum matrix

¢ Inst. AutoCorr: This result is available if correlation is selected in the FFT x/Correlation and FFT x/Average/Domain setting value is Spectral
or Frequency synchronous.

¢ Avg. AutoCorr: This result is available if correlation is selected in the FFT x/Correlation and FFT x/Average/Domain setting value is Spectral
or Frequency synchronous.

¢ Inst. CrossCorr: This result is available if correlation is selected in the FFT x/Correlation and FFT x/Average/Domain setting value is Spectral
or Frequency synchronous. This result is not available if there is no cell checked in the FFT x/FFT analysis/Cross spectrum matrix

¢ Avg. CrossCorr: This result is available if correlation is selected in the FFT x/Correlation and FFT x/Average/Domain setting value is Spectral
or Frequency synchronous. This result is not available if there is no cell checked in the FFT x/FFT analysis/Cross spectrum matrix

e Zoomed spectrum: This result is available when the value of the FFT x/FFT zoom/Factor setting is different from None. It displays the FFT

zoomed signal processing result. The minimum and maximum of the X axis are the values of the FFT x/FFT zoom/Min freq setting and FFT

X/FFT zoom/Max freq settings respectively.

Zoomed avg. spectrum: This result is available when the FFT x/FFT zoom/Factor value setting is different from None. It displays the zoom

spectrum average result. The minimum and maximum of the X axis are the values of the FFT x/FFT zoom/Min freq setting and FFT x/FFT

zoom/Max freq setting respectively.

Lissajous: This result simultaneously displays the value of the channel chosen on the Y axis and the value of the reference channel on the X

axis at the same time.

Cepstrum: This result is always available. X scale is in quefrency (time equivalent) and Y scale is always in dB. Cepstrum analysis can be

used as a tool for the detection of periodicity in a spectrum, for examples families of harmonics with uniform spacing. A high quefrency

represents rapid fluctuations in the spectrum (small frequency spacings) and a low quefrency represents slow changes with quefrency (large

frequency spacings). Note that the quefrency does not give information regarding absolute frequency, only about frequency spacings.

Zoomed cross-spectrum: This result is available when the FFT x/FFT zoom/Factor value setting is different from None and if there is at least
one cell checked in the FFT x/FFT analysis/Cross spectrum matrix. It displays the zoomed cross spectrum between the two channels
selected. The minimum and maximum of the X axis are the values of the FFT x/FFT zoom/Min freq setting and FFT x/FFT zoom/Max freq
setting, respectively.

Zoomed avg. cross-spectrum: This result is available when the FFT x/FFT zoom/Factor value setting is different from None and if there is at

least one cell checked in the FFT x/FFT analysis/Cross spectrum matrix. It displays the zoomed cross spectrum average result. The minimum

and maximum of the X axis are the values of the FFT x/FFT zoom/Min freq setting and FFT x/FFT zoom/Max freq setting, respectively.

Zoomed FRF H1: This result is available when the FFT x/FFT zoom/Factor value setting is different from None and if there is at least one cell

checked in the FFT x/FFT analysis/Cross spectrum matrix. It displays the zoomed Frequency Response Function H1, see Appendix for

details. The minimum and maximum of the X axis are the values of the FFT x/FFT zoom/Min freq setting and FFT x/FFT zoom/Max freq
setting, respectively.

Zoomed FRF H2: This result is available when the FFT x/FFT zoom/Factor value setting is different from None and if there is at least one cell

checked in the FFT x/FFT analysis/Cross spectrum matrix. It displays the zoomed Frequency Response Function H2, see Appendix for

details. The minimum and maximum of the X axis are the values of the FFT x/FFT zoom/Min freq setting and FFT x/FFT zoom/Max freq
setting, respectively.

* Zoomed Coherence: This result is available when the FFT x/FFT zoom/Factor value setting is different from None and if there is at least one
cell checked in the FFT x/FFT analysis/Cross spectrum matrix. It displays the zoomed H1/H2 ratio results. The minimum and maximum of the
X axis are the values of the FFT x/FFT zoom/Min freq setting and FFT x/FFT zoom/Max freq setting, respectively.

* Zoomed Cepstrum: This result is available when the FFT x/FFT zoom/Factor value setting is different from None. It displays the zoomed

cepstrum.

9.3 Settings

There are several ways to access the settings : We advise the first one.

GoToResults ASB(Analyzer Setting Browser) Ribbon
% EJ Trigger: Freerun r
; E Lines: 401lines -
Range
20 kHz E] Average: Spectral -
FET 1 =]

59


https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_391.png

GoToResults

ASB(Analyzer Setting Browser)

FFT 1 FFT 2 FT3 FFT 4 Syne. oo 1 Lin ochane Tathomeler
Maany Profils Waterfal

Result Irpust

“ Tiggered block " Acouring pressune —
= Weighted block Acoeleration (4]
& Irest. spectrum .
b fvg, spectrum F%
i Order B Owerall

|; Il €Fgds i pidtium

[ g, cross-spectrum o

FFT 1 Paramebers

L’Es«-w

Tach.

fﬁ#‘f

P -

[ mecord sgrals [ Sove displaved results

— Analyzer Setting Browser =

H@ FFT1

B% Channels
T Trigger

-~ Average
~= FFT analysis
-~ FFT zoom

-~ Correlation

e Order analysis
-~ Overall analysis

ﬂ EFTZ?
{0y FFT3
ﬂ FFT 4

n ey Y |
L R S B i

9.3.1 Channel

Contains the settings related to the source input.

Ribbon
NVGate ribbon - tab:analysis
Note: Clicking on the bottom right icon
(@) open the FFTx plug-in properties
dialog allowing a full access to all the
settings.

* Source: input source to be analyzed. It may come from the input Front-end or from the Player in the post analysis mode (see the post
analysis chapter). In the post analysis mode, the tracks with a signal bandwidth lower than the range of the FFT cannot be plugged.

¢ Input filter: filter to be used for filtering the source before analysis. The Filters that are not compatible with the FFT range cannot be selected
(see the Filter builder chapter). The A and C weighting on time domain are available in the NVGate® filter list.

These acoustics filters can be applied as all other NVGate® filters pass/stop band, high/low pass, and integrators.

Note: These weighting on time domain are no longer available for pass band higher than 25.6kHz and lower than 10kHz.

For filter characteristics, see the Appendix.

Acoustc pressure [Fal

» Tracked order: orders to be tracked with the FFT Constant Band Tracking mode. Up to 8 different orders may be selected for each channel,

and there are three settings for each order:
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Channel 1

State | Order number Bandwidth (Hz)
on 1 250 Hz
on 2 250 Hz
on 3 150 Hz
on 30 350 Hz
on 40 250 Hz

an 450 Hz
on 250 Hz
on 250 Hz

Remove |

Cancel | Help

State: ON if you want the order to be computed

¢ Order number: Select the number of the order you want to track, from 0.001 up to 800.

¢ Bandwidth: Select the bandwidth used to compute the energy of the order from 3*FrequencyRange/(NumberOfLine-1) up to
FrequencyRange with FrequencyRange being the value of the setting Range from the FFT analysis sub-module, and NumberOfLines being
the value of the Resolution setting from the FFT analysis sub-module.

e Weighting window: window used to weighting the signal before the processing. There are six set windows: Uniform, Hanning, Hamming,
Kaiser Bessel, Flat top, and three customized windows: Force, Response and Dual exp (see the Time Windows chapter). For the window
characteristics, see the Appendix.

9.3.2 Trigger

Contains the settings related to trigger events and how to start, and stop signal computation.

o Start: defines the event to start the analysis. The user can choose any event among the list of defined events. By default only the Free run
and Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Start" condition.

» Stop: defines the event to stop the analysis. The user can choose any event among the list of defined events. By default only the Free run
and Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Stop" condition.

* Trigger: defines an event to compute the FFT on one block of time signal. After the computation, the plug-in waits for a new event to compute
another block.

* Repeat: this setting is used to select a condition for the plug-in to be restarted. If an event is selected as a Start event, the option "New start"
is available, and when this mode is selected each Start event restarts the plug-in. The "End of averaging" mode is available when the value of
the FFT x/Average/Type setting is different than "Exponential" mode. This restarts the plug-in when the averaging is finished. For linear
average when it is set to "End of averaging", the "Avg duration" gives the periodicity of the average restart. By default the Repeat mode is set
to "Off".

The following scheme describes the repeat mode for the FFT analysis:

61


https://wiki.oros.com/index.php?title=File:FFT_01.png
https://en.wikipedia.org/wiki/Window_function
https://wiki.oros.com/index.php?title=NVGate_Time_windows
https://wiki.oros.com/index.php?title=NVGate_Weighting_Windows_appendix
https://wiki.oros.com/index.php?title=NVGate_Weighting_Windows_appendix

FET results

/ available

Repeat on
new start

Start —— FFT results available Repeat Dﬂ.Eﬂd
+ Reset of averaging
End of current bloc
Count = avg number
- Mode Repeat on ‘end of averaging”:
FFT results
available
Start Stop
A , A
T Avg duration
> t

Run Stop Event

62


https://wiki.oros.com/index.php?title=File:FFT_06.png

The ?Run? corresponds to the start of the analyzer. The start is the beginning of average duration. At the end of the first average, the second average
will start and so on till the end of the integration time (even if the last short time integration duration is not over). Each averaging has the same size,
except the last that can be smaller.

- Mode Repeat on ?New start?:

I FFT results
available
> |
Run
New
Start Event Start

The ?Run? triggers the analyzer, but the average begins at the start event (set in the event definition). This averaging stops at the end of average
duration or at the stop event. Then the next averaging is waiting for the new start event to occur.

In case a new event occurs during a previous averaging, this start event won?t be effective because the previous average duration is not over, you can
only set other event after the end of the previous one.

o Start delay: time delay applied to the time the start event occurs, or block percentage delay.
The delay in percentage is calculated as:
Start delay in % = [(Start delay in s) / (Block duration)] * 100
This value of start delay can be negative and also greater than 100 %.

Note: some settings (bandwidth, number of lines) are directly linked with the start delay, then by modifying any of these settings the last Start
delay modified (time or %) would be fixed, and the other one will be automatically sets regarding modified settings.
¢ Accept mode: used to select the method for rejecting signal blocks.

Mode Description

Normal All the blocks are accepted

After the computation of each block, the plug-in is in the Waiting mode and waits for the user to
push the accept or reject button

Manual

Overload rejection Blocks with an overload are automatically rejected

» Trigger Frequency: Adjust the synchronous frequency (for Frequency Domain Synchronous Analysis).
Hidden/fixed: The Trigger frequency is enabled when FFTx/Average/Domain is set to Frequency Synchronous.
9.3.3 Average
See also : User note about FFT averaging.

Contains the settings related to the type of averaging of the signals to be computed.

¢ Domain: You can choose between Spectral, Time or Frequency Synchronous.

Domain Description
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Spectral Calculates the average after FFT processing,

Time Calculates the average before FFT processing.

Frequency domain Synchronous averaging (FDSA) uses one frequency band as the phase reference, and
each FFT block is recomputed so that the phase of the frequency chosen with the FFT x/FFT
analysis/Trigger Frequency setting is 0.

Enables the Trigger frequency setting to be adjusted from FFTx/Trigger/Trigger frequency.

Frequency Synchronous

¢ Size: The number of signal blocks used to compute the average, from 1 up to 1000000000.
¢ Duration: The duration of the signal used to compute the average. This depends on four other settings: Size from the same sub-module, and
Range Overlap and Resolution from the FFT Analysis sub-module. BlockDuration = (NumberOfLines-1)/FrequencyRange

Duration = BlockDuration * (Size - (Size-1)*Overlap)
With BlockDuration being the duration of one block of signal, NumberOfLines being the value of the setting Resolution from the FFT analysis
sub-module, FrequencyRange being the value of the setting Range from the FFT analysis sub-module, Size being the value of the setting Size from the

same sub-module and Overlap being the value of the setting Overlap from the FFT analysis sub-module.

The average duration disappears when the trigger of the FFT is changed from "Free Run" to a different trigger (Manual, Ext.Sync., Delta RPM,?) as the
elapsed time between two triggering is not predictable anymore."

¢ Type: The method of averaging the signal. There are four different averaging modes: Linear, Exponential, Peak hold, and Referenced Peak

hold.
Type Description
Linear Linear averaging of results is carried out on the value of the Size setting from the same sub-module. The FFT plug-in
automatically stops when the given number of averages is reached.
Exponential In this mode of computation, each new average is obtained by adding its previous value and the new FFT result divided by

the value of the Size setting, and then subtracting its previous value divided by the value of the Size setting.

This method processes the peaks found in their spectrum power density for each channel, and for a number of FFT analysis
given by the value of the Size setting. The FFT plug-in automatically stops when a given number of averages is reached. For
Peak hold each frequency line, each time the value of the instantaneous spectrum is greater than the value of the averaged spectrum,
the averaged spectrum value becomes equal to the instantaneous spectrum value. Otherwise, the average spectrum value is
not modified. Note: in this case averaged spectrum doesn?t mean average value but hold value.

Referenced
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This method processes the peaks found in their spectrum power density for each channel, and for a number of FFT analyses
determined by the size setting. The FFT plug-in automatically stops when a given number of averages is reached. When this
mode is selected, a new setting called Reference channel appears in the same sub-module; if None is selected, the average
processing is the same as the Peak hold mode. If a channel is selected, then there are two different behaviors depending on
the channel:

For the reference channel: For each frequency line, each time the value of the instantaneous spectrum is greater than the
value of the average spectrum, the average spectrum value is equal to the instantaneous spectrum value. Otherwise, the
average reference spectrum value is not modified.

For the other channels: For each frequency line, for each modification of the average reference spectrum, the average
channel spectrum is equal to the instantaneous channel spectrum values, even if it is less than the average spectrum value.
The modification of the reference and the other channels is synchronized.

In this example, the modified spectrum lines are between A and B for both reference channel and response channel. The
spectrum lines between B and D in the response channel are not updated. The modification of the reference and response
channels is synchronized

Each time the peak value of the reference channel has been modified, the averaged cross spectrum is equal to the
instantaneous reference spectrum by the response spectrum product. In this example, the modified spectrum lines are
between A and B. The functions as transfer function (where the reference channel is taken into account) will be modified
between A and B.

Hidden/fixed: Peak hold and Referenced Peak hold are only available if the Domain setting from the same sub-module is set to Spectral.

¢ Reference channel: channel to be used as a reference in the Referenced Peak hold averaging mode. This setting is only available when this
averaging mode is selected. You can choose between the channels that are plugged into the FFT plug-in, if ?None? is selected the average
processing is the same as the Peak hold mode.

9.3.4 FFT analysis

Contains the settings related to the type of analysis of the signals to be computed.

¢ Range: the FFT plug-in frequency range. The analyzer sampling frequency divided by 2.56 limits this range, and the minimum is obtained by
dividing this limit by 50000. For example, if the analyzer sampling frequency is 51,2kS/s, then the max range is 20 kHz and the min is
400mHz. In post analysis mode, the Max Bandwidth setting from the Player plug-in provides the analyzer sampling frequency by multiplying
the value by 2.56 (ex: if max bandwidth = 20 kHz then the analyzer sampling frequency is 51.2kS/s), otherwise, the analyzer sampling
frequency is provided by the input sampling setting from the Front end plug-in input setting sub-module.

¢ Resolution: This is a fixed setting, for information only. It displays the frequency span between two points of a spectral result. The FFT
resolution is obtained by dividing the FFT frequency range by the resolution minus 1. For example if the FFT Range is 20 kHz and the
resolution is 401 lines, then the frequency span is: 20000 / (401 - 1) = 20000 / 400 = 50Hz.

¢ Overlap: Defines the amount of overlap of input signals between two successive FFT computations, from 0% to 99.99%.

Note: When the overlap exceeds 99%, NVGate does not inform if you lost real-time. At this moment, NVGate is performing as fast as it can by taking the
last trigger block than can be computed by the processor.

¢ Number of lines: The FFT number of analyzed lines. There are seven possibilities: 101, 201, 401, 801, 1601, 3201 or 6401 lines.

» Trigger Frequency: This setting is only available when the FFT x/Average/Domain setting is "Synchronous". The value can be chosen from
the FFT Frequency range; this frequency is the phase reference: each FFT block is recomputed so that the phase of the frequency chosen is
0.

¢ Reverse cross function: this setting allows calculating the cross function of the greyed part of the Cross spectrum setting. Default value is
True except on cascaded mode (multiple hardware) as the number of reference spectrum to be carried between the analyzers may lead to a
dramatic loss of performances.

¢ Cross spectrum: Matrix used for the selection of the computed cross spectra, Only the upper half of the matrix can be used, because when a
box is checked, two cross spectra are computed with each of both channels being the reference. Selecting the cross spectra is necessary to
have access to some results: instant cross spectrum, average cross spectrum, FRF H1, FRF H2 and coherence.
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e Autobandwidth: manages the analysis and recording bandwidths automatically. The Inputs selection window allows the use of 2 different
sampling rates for the dynamic inputs. It gathers inputs with the same physical quantity into groups, maintaining the same sampling into
each group. When inputs are associated with the analysis plug-in, it adjusts its analysis bandwidth to match the inputs ones. Mixing
input bandwidths in one analysis plug-in lead to set its bandwidth to the lowest one. Autobandwidth is set by default in the FFT plug-ins. it
adjusts the setting : FFT Analysis\Range .When it is enabled in the plug-in, these settings "switch to informative status”

9.3.5 FFT zoom

Unlike the display zoom function; the analysis zoom function allows you to zoom into a selected bandwidth increasing the analysis resolution.
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¢ Factor: Switch the FFT zoom on or off depending on its value. If the value is "None" there is no zoom result available. There are seven
possible factors: x2, x4, x8, x16, x32, x64, x128. The value stands for the dividing factor to be used to obtain the frequency span of the zoom
results. For example, if the FFT resolution is 401 lines and the Frequency range is 20kHz then the frequency span is 50Hz. If the zoom is
activated with a x4 factor, the frequency span of the zoom results is 50 / 4 = 12,5Hz. The zoom results are Zoomed Spectrum, Zoomed
Average Spectrum, and Zoomed cross spectrum, Zoomed Avrg cross spectrum, Zoomed FRF H1, Zoomed FRF H2, Zoomed Triggered Block
and Zoomed Coherence if there is at least one cell checked in the FFT x/FFT analysis/Cross spectrum matrix. These results are available
when the Factor is different from the None value.

¢ Center: The center frequency of the zoom. The value can be set directly, or automatically by changing the Min Frequency or the Max
frequency settings.

¢ Min freq: The minimum frequency of the zoom. The value can be set directly, or automatically by changing the Center or Factor settings to
match them.

* Max freq: The maximum frequency of the zoom. The value can be set directly, or automatically by changing the Center or the Factor settings
to match them.

Note: These zoom settings are working as following:

» Set Factor and Center (min and max values are update automatically with the center frequency) if the zoom would be done around a central
frequency well defined. By modifying Factor, max and min frequencies will be automatically set to define zoom limits.
¢ Set max and min frequencies (center and factor are update automatically) if the limits in frequency would be fixed on specific values.

9.3.5.1 Envelope

Read the user note for more info about envelope analysis.

FFT plug-in integrates as a standard an amplitude demodulation analysis that provides envelope results. Even demodulated time domain signal and
envelope spectra can be handled for real time display, result saving and report generation. Envelope demodulation is linked to the FFT zoom activation.
When FFT zoom is different from none, the envelope demodulation can be activated through a simple click.

Then the envelope limits (range, modulating, frequency) are set by the zoom settings. It is then possible to get simultaneously the entire spectral and
time information with the following displays:
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Hidden/fixed: The envelope is available only if the zoom is active.

Note: All frequency setting, such as FFT zoom boundaries, start and stop sweep sine, filter limits, etc? can be directly controlled from a display. This is
easily achieved by drag and drops the corresponding setting inside a compatible (with X-axis as frequency) graph.
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As an example (see fig below) you can easily focus on spectra area using the zoom center setting as a cursor in the wideband FFT spectra. Then it is
efficient to move the center of the FFT zoom from one peak to the order as a cursor. In cab also be useful to control pass-band filter limits, directly from
the corresponding spectra. Try it when you use the monitor filter scalar values.

9.3.6 CBT: Order analysis

Read the dedicated CBT page for more info.

Contains the settings related to constant band tracking operations.
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¢ Associated tach: The selected Tach enables the FFT plug-in to perform Constant Band Tracking.
Warning: Do not select an associated tach if you do not use one, the FFT will not start.

¢ Center on peak: This setting is used to center the spectral lines used to compute the total power around a peak (if it exists) close to the order
frequency.

¢ Refresh mode: When displaying some order profile results, this setting is used to choose between two methods of adding a new
measurement point to the curve.

Mode Description
Delta time A new point is added periodically. The Time Resolution settings set the refreshing period.
Delta RPM A new point is added each time the Tach speed has increased the Speed Resolution setting value.

¢ Duration profile: The size of the profile window time axis.

» Time resolution: used to set the refreshing period for the order profile results. This setting is visible if the Refresh Mode setting value is Delta
time.

* Max speed: The Max speed that the Tach selected with the Associated Tach setting can handle. This value is for information only; it cannot
be set directly. This setting is visible if the Refresh Mode setting value is Delta RPM.

¢ Min speed: The Min speed that the Tach selected with the Associated Tach setting can handle. This value is for information only; it cannot be
set directly. This setting is visible if the Refresh Mode setting value is Delta RPM.

* Speed resolution: used to set the refreshing conditions for the order profile results. A new point is added each time the Tach speed has
increased of the setting value. This setting is visible if the Refresh Mode setting value is Delta RPM.

¢ Orders Phase ref: This function allows to use the cross-spectrum phase value for the phase of the order (relative phase). The cross-spectrum
phase is the relative phase between the input signal of the current channel and the reference input signal associated to this channel.
Whatever the average mode, the average cross-spectrum is always used to calculate the orders phase.
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- Not activated: The phase of the order is the spectrum phase of the frequency corresponding to the order value (absolute phase). If the average mode
is spectral, the inst-spectrum is used and if the average mode is time, the average spectrum is used.

- Activated: choose the channel used to calculate the orders phase.

If a channel is selected, the cross-spectrum matrix is not available anymore.

Note: This set up don?t change the spectrum phases and consequently don?t change the orders phases extracted from a waterfall of spectra.

9.3.7 Correlation

Calculation of the Auto Correlation and the Cross Correlation.

The cross-correlation function 9xy(r) gives a measure of the extent to which two
signals correlate with each other as a function of the time displacement 7 between

them.

Hooy(r) = y(r) @ x(—1)
Where: 7 is the time displacement,
® 1s the convolution symbol
The auto-correlation 1s a special case where x(r) = w(7).

e Correlation: Allows to activate or not the calculation of the correlation.
All results of the correlation are in the time domain with ?T/2 et T/2 where T equal to the duration of the block trigger of the FFT.
e Weighting window: Choose between following values of this setting:
Three types of correlation window are available:
Uniform [-T/2, T/2] (where T is the trigger block length): All the window coefficients are equal to 1. For best results with the Uniform weight window, you

should use signal sources that are self-windowing, such as transients, burst, and periodic waveforms (signal period must be a multiple of the weight
window length). In order to have the trigger point (T0) at the center of the time trigger block, the trigger Delay must be set to ?T/2.
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Centered Zero Padding [-T/4, T/4] (where T is the trigger block length): Only the central part of the window (representing the half-length) is not null.
This weight window must be used with random noise. In order to have the trigger point (T0) at the center of the time trigger block, the trigger Delay
must be set to ?T/4 (where T is the trigger block length)

_T/4 TO T/4

Left Zero Padding [0, T/2] (where T is the trigger block length): Only the first half of the window is not null. This weight window must be used with
random noise. In order to have the trigger point (TO) at the beginning of the time trigger block, the trigger Delay must be set to 0.

If the correlation is activated then all results of the FFT will be affected by the weighting windows of the correlation. When the setting Correlation is
deactivated the weighting windows by default (Hanning) is applied on all inputs of the FFT plug-in.

Notes: Results from the correlation are normalized.
Considerations to obtain good results when making correlation measurement.
e Use input AC coupling. Both auto correlation and cross correlation are disturbed by DC offset in the input signal.
¢ Use appropriate trigger mode and trigger delay. The trigger mode should be different from free run. The trigger Delay must be set to ?T/2
(where T is the time signal block length) with the Uniform and Centered Zero Padding correlation weighted window (and 0 for the Left Zero

Padding window). But in some cases, especially with the Centered Zero Padding and Left Zero Padding window (as these function types
attenuate parts of the trigger signal block), the trigger Delay must be adjusted to position the input signal with respect to time.

9.3.8 Overall analysis
Calculation of the FFT bands sum.

¢ Band power tracking: Switches computation of the overall level result on or off.
¢ Lower frequency: Specifies the lower frequency of the overall computation frequency range.
¢ Upper frequency: Specifies the upper frequency of the overall computation frequency range.

9.4 FFT status

All status are available for the control panel. Statuses are refreshed all the time at roughly 10 Hz.
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FFT x

Plug-in name Status Current block analyzed

FFT 1 Run: 91

The current plug-in status is synthesized in a special progress-bar. This progress bar is automatically displayed in the ?control panel? when the plug-in
is active (i.e. as soon as at least 1 input is connected to the FFT plug-in). This status is called ?FFTx? (x from 1 to 4) and it is available in the status ASB
tree (see customize control panel).

This status displays the averaging count (i.e. current analyzed block number), the plug-in state and the real-time status.

e State: block number analyzed

¢ Run: The FFT plug-in is computing spectra and averaging it.

¢ Stop: The FFT plug-in is stopped.

e Trig: The FFT plug-in is waiting for next block; i.e. next trigger event (block triggering) or first start event (triggering)
¢ Pause: The FFT plug-in averaging is paused

e Waiting: The FFT plug-in averaging is waiting for the acquisition to be accepted or rejected (in structural mode).

Notes: in exponential averaging mode the average counts stops increasing as soon as the set value is reached.

The way the status bar is displayed, depends on the type of averaging selected:

¢ ?Linear?, ?Peak hold? or ?Ref peak hold?: the progress bar is filled from left to right.
* ?Exponential?: the progress bar is filled from right to left with a flashing until the end of the acquisition.

The color of the background bar and of the text depends on real-time status:

e Green background and white or black text. acquisition in real-time.

® Red background and white or black text. the current acquisition is not real-time (current block is not analyzed).

e Green background and red text. the current acquisition is real-time, but since start not all the blocks were analyzed.

e Triggering: displays the state of the triggering in percentage before acquiring.

¢ Acquiring: displays the progression of the time block acquisition in percentage. Until the acquiring period is not finished, the corresponding
results are not available; they will be displayed at the end of the acquisition.

¢ Paused: the acquisition is paused

e Stop: the acquisition is stopped

Trigger State

The following scheme describes the basic statuses evolution of the FFT measurement:

72


https://wiki.oros.com/index.php?title=File:Order_analysis_14.png

Stop
of Stop event

Block

Triggering

73



https://wiki.oros.com/index.php?title=File:Order_analysis_17.png

By default the trigger state is on ?Stop? and waiting for a ?Run? (start or trigger). Then the state become ?Triggering? and is waiting for a start event,
the states become ?Block Triggering? and is now waiting for a trigger event for being in the ?Running state. If there is less than one second elapsed
since the end of current block analysis, FFT status stay at "running" state.

The status is ?Stop? after a stop event or at the end of averaging.

In structural mode, a state ?Waiting? is available and is waiting for the ?Accept/Reject? event to continue.

9.4.1 Count

This status displays the averaging count processed. This status is expressed in analyzed block.

9.4.1.1 Real-time

This status displays if the averaging is in real-time or not (i.e. the current block is analyzed or not). If the corresponding signal were not available at this
time, the acquisition is not real-time. That means that the treatment is longer than the acquisition. There are three values for this state:

* 20K?: The acquisition is real-time (all block have been processed and averaged)

* ?No?: Acquisition was not real-time (some previous blocks are missing in the average).

¢ 2-?: The acquisition is currently not real-time (current block is not analyzed an averaged).
9.4.1.2 Block overload
This status corresponds to the instantaneous overload indication within 1 FFT trigger block, for instance amplitude overload occurred in the current
analyzed block. It is useful in structural mode if for one hammer impact one channel is overloaded. Note that overloaded block may be automatically
rejected (see accept mode).

9.4.1.3 Analysis overload

This status corresponds to overload indication over the measurement period. It means that during the whole measurement period there was (or not) an
overload. It memorizes block overloaded.
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10 NVGate Filter Builder

10.1 Filters

Define several IIR filters and select the modules to which the filters are applied. The filters operate on the time domain series, and they can be applied to
various signal processing stages (Inputs, Plug-in channels, Outputs, Player tracks).

Plug-in analyzer

Channel

Input x

> Shared resources

Y

Analysis

Filter

10.1.1 Connect a filter

In the acquisition tab, The left button (Apply to) allows users to choose where to apply the filters. The right button (Filter builder) allows users to setup
the properties of the filters.

_ -]
o
Apply  High/Low pass
to =

Filters

|;
Apply to: This button opens the following dialog. To choose where to apply the filters, drag the selected filter on the left and drop it on the
selected module on the right.
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=
Apply  MHigh/Low pass
1o .
Filters
Ansailablia fitgrs Connect to;
| m H HighLow pass # B Inputs
] EﬂPUSE.I'SN:ID band = ;.ifll.'.lulpuls
# B Imegrator = B dane Ousputs
® B Diflerentiator = G Extemal Syncs
| m AT weighting = B Aux Extarmal Syncs
' = B vitual Inputs
= B Tachs
= @3 Edge Datection
= BFFTi
= B Syne order 1
- ETIH‘IE Clamsn
£ *
| € =
[~] Display connactions preparios
I L] 4 I Cancea] Apphy Help
< Back Mext =

Then the filters connection properties will be displayed, and the properties of the selected filters and channels can be modified in this window.

Hgh/low pass  Tracks Channels

Label | Type |Du|gr1 Type Filter order | Applied to ! Cut-off frequency |Eyparss
High-Low pass 1 High-Low pass 1 | High pass | Chebyshey stop-band ripple 5 Player (12.8 kHz) 25 Hz Off
High-Low pass 2 High-Low pass 2 | Low pass Butterworth 4 FFT 1 {1.28 kHz) 1 kHz O
Add/Remove

Cancel Agoly Help
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Note: Due to the bandwidth compatibility, once a filter is applied to a module (ex: a plug-in channel), it can only be used to the same plug-in channels.
The front-end is considered as a plug-in.

10.1.1.1 Filter builder

10.1.1.1.1 High-Low pass

The
Ao

: Used to design a high-pass filter or a low-pass filter (Butterworth, Chebyshev Type |, and Chebyshev Type II).

Filter bualdes x

High/Low past  Pags/Stop band  Integrator  Differentiator

| Laked Type | Design Type | Filter arder |App|ied to Cut-off frequency | By-pass
High-Low pass 1 High-Low pass 1 High pass  Chebyshev stop-band ripple 5 Player (12.8 kHz) 25Hz Off
High-Low pass2 | High-Low pass 2 Low pass Butterworth 4 FFT1{1.28 kHz) 1kHz Off
Add/Remeve

¢ Label: The name of the filter (by default High-Low pass n, with 1 2 n ? 4).
¢ Type: The type of the filter - Low pass or High pass.
¢ Design Type: The analog prototype filter - Butterworth, Chebyshev band-pass ripple (Type 1), or Chebyshev stop-band ripple (Type II).

The Butterworth filter has flat response in both the pass band and stop band, but its transition band is wide.

The Chebyshev type | (band-pass ripple filter) has the steepest roll-off among the three filters, and its response in the stop band is flat.
However, it has ripples in the pass band.

The Chebyshev type Il (stop-band ripple) filter has flat response in the pass band, but it has ripples in the stop band. Its transition band is
narrower than the Butterworth filter, but wider than the Chebyshev type I.

Below is an example showing these three filters with the same filter order.

Butterworth Chebyshev Type | Chebyshev Type Il

L LB I ] T T | f |
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¢ Filter order: The filter order can be selected from 1 to 40 in Office mode, and from 1 to 10 in Connected mode. The higher the order is, the
steeper the cut-off slope is.

Butterworth filter: Magnitude Response (dB)

T T T T T
0 —_—— ]
‘t\\
20 | Y |
I'. \_\
aof \ :
3 \ \ order 6
ﬂ.l '_I L1
\ N
3 6o} \ \_ -
= L
= , order 20 \
a0 - - 1 Y .
L) 4 I” 'n"
L1
II-
1 Il"-
100 - -
\ \
I. IIII
120 | | L
1 1 1 1 '] 1 '] .' 1 1 II.
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Normalized Frequency (=r radfsample)
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¢ Applied to: Shows which plug-in the filter is applied to. The construction of the filter requires applying it to a signal with the same bandwidth.
The determination of the associated plug-in/bandwidth is automatic. Deactivate the filter to reset.

The other modules (front-end, monitor, resources) operate at the front end input sampling frequency (in connected mode on-line) or at the
max player bandwidth (in post analysis mode).

Apply to Description
Front-end (20 kHz) To be used on any resources and monitor
FFTx (10 kHz) To be used on the FFT x analyzer only

Note that even if plug-ins run in the same bandwidth, it?s not possible to share filters between different plug-ins.

¢ Cut-off frequency: The cut-off frequency of the filter. The maximum value is the input frequency range FR. The minimum value is FR / 50000
in the Office mode, and FR / 40000 in the Connected mode.

Warning: For measurements including the signal phase (i.e: balancing or Bode plot), the cut-off frequency must be chosen far from (at least
10 times) the frequency of interest. If not, the phase of the low pass filter will affect the phase of the result.

¢ By-pass: On / Off. The filter is not applied if By-pass is On.

By pass On
Signal » Filter —@
Off

By-passing a filter does not request stabilization time.

10.1.1.1.2 Pass-Stop band

M I o)

[ANO

: Used to design a band-pass filter or a band-stop filter.

High/Low pass  PassSiop band  nlegrater  Differentistor

[Label Type [ Design Type [ Filter prder | Applied ta [ Lew cut=off frequency ' Hisgh cut=off frequency By-pass |_|‘
Pass-Stop band 1 Pasz-Stop band 1 | Band pass | Butterworth 4 Uriused FkH: & kHe Off |
Add/Femove

Carcei Aosly Helo
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¢ Label: The name of the filter (by default Pass-Stop band n, with 1 ? n ? 4).

e Type: The type of the filter - Band pass or Band stop.

* Design type: The analog prototype filter - Butterworth, Chebyshev band-pass ripple (Type 1), or Chebyshev stop-band ripple (Type II).

¢ Filter order: The filter order is 2*N, and N can be selected between 1 to 30 in the Office mode, and between 1 to 10 in the Connected mode.
The higher the order is, the steeper the cut-off slope is.

¢ Applied to: Shows which plug-in the filter is applied to. The construction of the filter requires applying it to a signal with the same bandwidth.
The determination of the associated plug-in/bandwidth is automatic. Deactivate the filter to reset.

The other modules (front-end, monitor, resources) operate at the front end input sampling frequency (in connected mode on-line) or at the
max player bandwidth (in post analysis mode).

Apply to Description
Front-end (20 kHz) To be used on any resources and monitor
FFTx (10 kHz) To be used on the FFT x analyzer only

Note that even if plug-ins run in the same bandwidth, it?s not possible to share filters between different plug-ins.

* Low cut-off frequency and High cut-off frequency: The low cut-off frequency of the filter £, and the high cut-off frequency of the filter f,
as shown in the following figure.
Their values need to meet the following conditions in the connected and office mode:

igh?

Connected Office
fow 7 0.0005 * FR fow 7 0.0001 * FR
fign ? FR fign ? FR

0.000675 * FR ? ;5 - fio,, 7 0.99 *FR  0.0004 FR ? ;.. - f,, ? 0.9998 * FR

low low

Here FR is the input frequency range, the pass band attenuation is 3 dB (0.1 dB if the design type is Chebyshev pass-band ripple filter), and
the transition width is FR / 400.
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¢ By-pass: On / Off. The filter is not applied if By-pass is On.

By pass On |
Signal » Filter —®
Off By passing a filter does not
request stabilization time.

10.1.1.1.3 Integrator

§o

: Used to design a time integrator filter associated with a high pass filter (to limit gain near DC components).

e Label: the name of the filter (by default Integrator n, with 1 <=n <=).

e Type: the type (High Pass + single integ. / High Pass + double integ.) of the filter.

e Applied to: Indicates on which plug-in the filter can be used. Indeed the construction of the filter requires applying it on signal with the same
bandwidth. The determination of the associated plug-in/bandwidth is automatic. Deactivate the filter to reset it.

The other modules (front-end, monitor, resources) operate at the front end input sampling (in connected mode on-line) or to the max player bandwidth
(in post analysis mode).

Apply to Description
Front-end (20 kHz) To be used on any resources and monitor
FFTx (10 kHz) To be used on the FFT x analyzer only
. + Note : Even if plug-ins run in the same bandwidth, it not possible to share filters between different plug-in.

¢ HP cut-off frequency: the cut-off frequency of the High pass filter contained in this integrator filter. Its maximum value is FR / 2000, and its
minimum value is FR / 10000, where FR is the input frequency range.

Warning for measurements including signal phase (i.e: balancing or Bode plot) the cut-off frequency must be chosen far (10 times) from the frequency
of interest. If not the phase of the low pas filter will affect the phase of the result.

'Integration time: the time constant of the integrator filter is equal to 1s. This is fixed value, not a setting.

The frequency response of a first order integrator filter is equal to:
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0= 2I1  where: T is the integration time = 1s.

The attenuation of a sine signal with a frequency of f Hz 1s equal to:
1
20log(—
2z fJ

¢ By-pass: On / Off. The filter is not applied if By-pass is On.

By pass Cn |
Slgnal » Filter —@
Off By passing a filter does not
request stabilization time.

¢ Note : In post analyse, you will have a stabilisation time of 2 seconds before having any results or signal :
+ The integrator filter has an integration time of 1s.
+ This integrator filter also include a high pass filter. This filter needs also a stabilization time of 1s.

Therefore, the total stabilisation time of the filter is 2 seconds. Meanning the 2 first seconds of the signal will not be analysed.

10.1.1.1.4 Differentiator

I
d'\ Used to setup a time differentiator filter associated with an exponential average to avoid that small fluctuations of the input signal become
important distortions in the output signal.

¢ Label: the name of the filter (by default Differentiator n, with 1 <= n <= 3).
e Applied to: Indicates on which plug-in the filter can be used. Indeed the construction of the filter requires applying it on signal with the same
bandwidth. The determination of the associated plug-in/bandwidth is automatic. Deactivate the filter to reset it.

The other modules (front-end, monitor, resources) operate at the front end input sampling (in connected mode on-line) or to the max player bandwidth
(in post analysis mode).

Apply to Description
Front-end (20 kHz) To be used on any resources and monitor
FFTx (10 kHz) To be used on the FFT x analyzer only

Note even if plug-ins run in the same bandwidth, it no possible to share filters between different plug-in.

¢ Avg. duration:Filter average duration. By default, the average duration is equal to 0s. This value can be modified by the user. This setting is
used to specify the exponential average duration of the differentiator filter

Xnean(N) = 2X(n) + (1 ? 2)Xoan(n-1) with X () the averaged input signal at instant n, X(n) the input signal at instant n and ? the averaging factor.
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The following formula is applied to the averaged signal:

Y(n) = (Xiean(n) -X

frequency.

(n-1)) / f,. with, Y(n) the differentiated signal at instant n, X ...(n) the averaged input signal at instant n and f, the sampling

mean mean

¢ By-pass: On / Off. The filter is not applied if By-pass is On.

By pass On |
Signal » Filter —®@
Off By passing a filter does not
request stabilization time.
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11 NVGate Front End

_E Front-end

+ B Input settings

+ = CAM settings

+ = Remnote control
+ = Autoc-ranging
+EF||:| Expander modules
E% Inputs

--Hd, DC Inputs

E% A, DC Inputs
-3, CAN Bus

B?] External Syncs
E?j Aux, External Syncs
+-- = Output settings
-, Outputs

?E Az, Qutputs

¥

The Front-end module contains the settings that control the analyzer inputs, outputs, Ext Sync, and auxiliaries, DC channels, Can bus.

11.1 Available results:

Type Size Dimension Domain Save

Signal 256 pt 2D time Display only
DC 1 pt 1D time Display only
DC profile 2048 pt max 2D time Display only
RMS 1 pt 1D Display only

e Signal: The input time signal after sampling at the Input settings/ Input sampling rate

¢ DC: The DC input signal after sampling at the Input settings/ DC input sampling rate

¢ DC profile: Changes in the DC input signal during the Input settings/DC profile duration time
e Output Signal: The output signal

e Aux Output Signal: The auxiliary output signal

11.2 Input settings

The Input settings sub-module controls the Front-end general parameters that apply to all channels.

¢ High Input sampling and low Input sampling: the dynamic input/output sampling frequency (in Samples/second). Changing this will set the
bandwidth for all plug-in analyzers and recorders to the following value: Sf/ 2.56.

We allow the use of 2 different sampling rates for the dynamic inputs. It gathers inputs with the same physical quantity into groups, maintaining the same

sampling into each group. When inputs are associated with the analysis plug-in, it adjusts its analysis bandwidth to match the inputs (except for SOA
and overall acoustic plug in). Mixing input bandwidths in one analysis plug-in leads to set its bandwidth to the lowest one.
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fsl—:::;:‘fy Frequency range
102.4 kS/s 40 kHz bandwidth
25.6 kHz
65.536 kS/s bandwidth
51.2kS/s 20 kHz bandwidth
32.768 KS/s 12.8 kHz
bandwidth
25.6 kS/s 10 kHz bandwidth
16.384 kS/s 6.4 kHz bandwidth
12.8 kS/s 5 kHz bandwidth
8.192 kS/s 3.2 kHz bandwidth
6.4 kS/s 2.5 kHz bandwidth
5.12kS/s 2 kHz bandwidth
4.096 kS/s 1.6 kHz bandwidth
3.2768 KS/s 128 kHz
bandwidth
1.25 kHz
32kS/s bandwidth
2.048 kS/s 800 Hz bandwidth

¢ DC input sampling Optional, depends on hardware options: the sampling frequency (in Samples/second) = SF_Slow of DC Inputs
(parametric). 2 sampling frequencies are proposed. This sampling frequency are multiple of 1/32 of dynamical input sampling.

@51.2kS/s we have:

¢ 158S/s
¢ 125 8S/s.

These values may be adjusted and slightly varies to match the dynamic inputs sampling frequency submultiple. In both cases, the 10 Hz multiple (10 to
80 Hz) are rejected by a multi-notch filter.

Please note, the following rejectors are used for V1 hardware:

DC input .
- Description
sampling
15 S/s The sampling frequency applied to the DC inputs is 15 samples/second, and the 50 Hz component of the signal
is rejected at lower than -78dB
125 S/s The sampling frequency applied to the DC inputs is 12.5 samples/second, and the 50 Hz component of the
' signal is rejected at lower than -78dB

¢ Note: the DC input sampling is available with the presence of optional DC inputs on OR35, OR36, OR38 and Mobi-Pack hardware only. With
the OR36-V2, OR38-V2 and MP-V2, the parametric sampling of the universal input is automatically managed and not displayed. In this last

case, the rejected frequencies are the harmonics of 10 Hz.
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* DC profile duration™: the duration of the DC profile must be a multiple of 1/SF_Slow, with SF_Slow is the DC input sampling. Its minimum
value is 10 / SF_Slow, and its maximum value is 2048 / SF_Slow.

¢ Inputs x-y 200V": enables the 200V power supply on the corresponding block of 8 inputs LEMO connectors. There are up to 4 blocks of 8
inputs LEMO depending of the hardware configuration (input 1-8, input 9-16, input 17-24 and input 25-32)

e Check ICP: run an ICP check. The analyzer checks if an ICP transducer is correctly connected to each input for which the coupling is ICP.
The analyzer checks the ICP connection by measuring DC polarization voltage through time averaging and opens a window with the results:

¢ Short circuit: DC voltage < 4 V (the sensor may be faulty)

¢ |CP detected: DC voltage between 4 V and 20 V (an ICP sensor is detected)

¢ No connection: DC voltage > 20 V (no ICP sensor is detected), open circuit

e Unstabilized input: DC voltage was not stabilized after 40 s.

¢ |CP current: Select the current injected in the inputs with active ICP coupling. The standard current is 4 mA. For super small transducer, the 4
mA * 28 V power dissipation increase dramatically the temperature transducer. This may be unsuitable with wax fixation (melting). The 2 mA
ICP current allow dividing by 2 the transducer temperature.

¢ Detect TEDS: Run a TEDS detection. The analyzer detects if a TEDS transducer is connected to an input with the ICP TEDS coupling. All the
characteristics of the transducer are detected and it automatically appears in the transducer database.

¢ Bridge Auto-zero: The Bridge Xpod features an automatic bridge balancing using voltage offset injection. The bridge balancing process
duration is about 20 sec. Process information are provided in the NVGate status bar (bottom left). After balancing, the Offset compensation is
modified according to the requested compensation voltage.

11.3 Remote Control

This module defines the content of some of the remote control (option) screens. The values of the following settings will configure the remote control
display.

¢ Selected tach: The tach to be used for RPM display in the Rotating screens
¢ User field 1: The content of this setting (text) will be displayed in the upper user field of the remote control

¢ User field 2: The content of this setting (text) will be displayed in the lower user field of the remote control

User?s fields are useful to follows acquisition sequences. The content of the user field 1 & 2 can be fulfilled by the sequencer, indicating the operator the
point of impact or transducer position for example.

Please note the remote control is no longer delivered with OROS analyzers.

11.4 Auto-ranging

Keywords : Autorange, auto range, auto-range, autoranging, auto ranging

Auto-ranging consists of making an automatic adjustment of the Input ranges to the levels of the signals present on input. It concerns only inputs for
which the Enable auto-range is set to On. It can be done in two ways: Normal auto-range or Peak detection auto-range.

The normal auto-range must be used when the input signal level (Peak to peak) is stationary.
The peak detection auto-range must be used if there are spikes or large variations in the selected input. The computation takes into account (for all
channels) data read during each spike of the selected input. This mode is useful if there are spikes in the selected input as in modal analysis, for
example.
e Auto-range: button used to run the auto-range. If a Peak detection auto-range is running, the user can press this button to cancel the
auto-range.
¢ Peak detection on: the input selected for peak detection (in a peak detection auto-range). If this value is "none", it is a normal auto-range.

The list contains all the inputs for which the enable auto-range is set to On.

None: normal auto-range
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A B A F i (Ctel)

No pegk detected No peak detected

Margin: the margin in dB added to the max detected to determine the new range.

Margin Description

no the max detected becomes the new range

3dB add 3 dB to the max detected to compute the new range
20dB add 20 dB to the max detected to compute the new range

e Duration: duration of the normal auto-range.

Hidden/fixed: hidden in Peak detection auto-range mode.

¢ Peak slope: the peaks are detected only with this slope.

Hidden/fixed: hidden in Normal auto-range mode.

Peak slope Description

Rise Auto-range on a rising edge (1)

Fall Auto-range on a falling edge (2)
Any Auto-range on any edge (1 or 2)

¢ Number of peaks: the number of peaks to detect in order to achieve the Peak detection auto range. It can vary from 1 to 10.
Hidden/fixed: hidden in Normal auto-range mode.

For example: Peak number = 3, Peak detection = input 1 and inputs 2 and 3 are connected to the analyzer and available for auto-ranging. The inputs 2
and 3 will be auto-ranged during the 3 peak detections and the maximum detected range will be kept for each input.

Peak detection with a hammer works well with a low sampling frequency (less than 13.8 kS/s). With higher sampling rate it may be difficult to detect the
peaks.
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¢ Edge detection: corresponds to the factor value that is used to detect the input x amplitude variations.

Edge detection Description
Low sensitivity Factor = 100
Normal Factor = 20
High sensitivity Factor = 3

Hidden/fixed: hidden in Normal auto-range mode.

11.5 Expander modules Xpod

The XPod is a device that can be fixed on OR3X TW analyzer. Each XPod is associated to a block of 8 inputs.

11.5.1 X-Pod Strain gauge Bridge

Read this page

11.5.2 X-Pod: Temperature probe conditioner

Read this page

11.6 Inputs

Contains all the settings related to the dynamic input x such as transducer type, sensitivity, coupling.

Each input (#1 to N#) can be configured for dynamic or parametric measurement. Activating an input from the Inputs list or the DC list, will make the

input operate respectively with dynamic or parametric sampling, conditioning and analyses.

Settings for dynamic inputs

¢ Label: the name of this input (by default Input n, with 1 <= n <= 320+). The label of each input is used in the result name and in all connection

tools.

¢ Input Type: When an XPod is present on one 8 input set, the corresponding inputs can be independently redirected to the Xpod conditioning.

The settings bridge is to use for strain gauges conditioning.

e Component: the name of the structure to which the sensor is attached. Hidden/fixed: only visible in the structural mode.

¢ Node: the name (usually a number) of the point of measurement.

Hidden/fixed: only visible in the structural mode

¢ Direction: identify the axis and the direction of the measurement defined by the position of the sensor

Hidden/fixed: only visible in the structural mode

Direction | Description

Scalar Sensor measuring in the scalar direction

-X Sensor measuring in the negative X direction
+X Sensor measuring in the positive X direction
-Y Sensor measuring in the negative Y direction
+Y Sensor measuring in the positive Y direction
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Sensor measuring in the negative Z direction

+Z

Sensor measuring in the positive Z direction

¢ Type: the kind of measurement (if direction is different from scalar).

Hidden/fixed: only visible in the structural mode.

Type Description
Translation | Sensor measuring translation in the selected direction
) Sensor measuring rotation along the selected axis in the
Rotation -
selected direction

¢ Transducer: the transducer connected to this input. Selecting a transducer will automatically modify the sensitivity.
¢ Physical 'gty": the physical quantity applied to this input. It modifies the sensitivity and range peak units if necessary.

Hidden/fixed: fixed if a transducer is selected for this input.

e Sensitivity: transducer sensitivity. Changing it updates the range peak.
¢ Range 'pk’.: the maximum input level for this channel, from 17.5mV (100 mV on V2 hardware) up to 40V for a sensibility of 1 V/V. For a

sensibility of 2 V/m/s? those values will be divided by 2 (0.0087 m/s2 and 20 m/s2) and for an external gain of 0.1 those values will be

multiplied by 10 (0.175V and 400V). This setting can be displayed in dB.
¢ External gain: This enables the analyzer to take into account an external attenuation or amplification: for example if there is an external gain

of 3dB, you can set the value of this setting to 3dB to retrieve the genuine amplitude of the signal. This setting can be displayed in dB.
 Polarity: The polarity applied to the signal. If the value is "inverted", positive and negative values are inverted. For example, if the signal value

is 4 Volts with "Normal" polarity, it will be -4 Volts with "Inverted" polarity.

Polarity

Description

Normal

Normal polarity

Inverted

Positive and negative values are inverted

¢ Offset comp: the offset compensation in Volts for DC coupling.

Eeal Compensated

2m 2m
g im I o 1m Offsat comp. =-1. 1wV
o Offsat = L.1mV o el Pt e g
A ] o 1
= =]
= =

-1m -lm

-2 m -2

0 500 p 1.5m 2.5 m

0 500p 1.5 m
Tirme (=]

2.5 m

Tirne 5]
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e Coupling: the input coupling.

Coupling Description

AC AC coupling with signal ground connected to the analyzer hardware ground and a 0.35 Hz first order high pass filter.

DG DC coupling with signal ground connected to the analyzer hardware ground. It is advisable to use the DC coupling
when analyzing very low frequencies (< 10 Hz frequency range).

ICP AC coupling with ICP current source (nominal 4 mA). Signal ground is connected to the analyzer hardware ground.

AC floating AC coupling with signal ground floating. This position is used to avoid ground loop problems (absolute input voltage

40V values are ? 40V).

DC floating . L ) . e .

40V DC coupling with signal ground floating. This position is used to avoid ground loop problems.

ICP TEDS AC coupling with ICP current source (nominal 4 mA). Signal ground is connected to the analyzer hardware ground.
This coupling allows inverted current for TEDS detection.

e Gauge type: Full, Half or Quarter bridge mount. The completion resistors are included in the X-Pod
Hidden/fixed: fixed if the input type is standard/bridge.
* Bridge completion resistor: 120 or 350 Ohms for quarter bridge mount
Hidden/fixed: fixed if the input type is standard/bridge.
¢ Bridge gain: 10 or 100 depending on the required precision and range
Hidden/fixed: fixed if the input type is standard/bridge.
* Bridge offset comp: Can be used for manual balance of the bridge
Hidden/fixed: fixed if the input type is standard/bridge.
¢ Enable auto-zero: authorizes the automatic balance on this input or not
Hidden/fixed: fixed if the input type is standard/bridge.

¢ Input filter: filter to be used for filtering the source before analysis. The Filters that are not compatible with the TDA range cannot be selected
(see the Filter builder chapter).

¢ Enable auto-range: On / Off. "On" allows the auto-range to change the range peak of this input. "Off" will set the input range unchanged.

11.7 DC input

Contains all the settings related to the DC input x (optional) such as transducer type, sensitivity. Parametric inputs sampled at Low freq (16 bits for
hardware V1 or 24 bits) that provide accurate and stable DC measurement.

Each DC input (#1 to 32#) can be configured for dynamic or parametric measurement. Activating an input from the Inputs list or the DC list, will make the
input operate respectively with dynamic or parametric sampling, conditioning and analyses.

Settings for parametric inputs

¢ Label: the name of this DC input (by default DC input n, with 1 <= n <= 8). The label of each DC input is used in the result name and in all
connection tools.
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¢ Transducer: the transducer connected to this DC input. Selecting a transducer will automatically modify the sensitivity.
¢ Physical qty.: the physical quantity applied to this DC input. It modifies the sensitivity and range peak units if necessary.

Hidden/fixed: fixed if a transducer is selected for this DC input.

¢ Sensitivity: transducer sensitivity. Changing it updates the range peak.
* Range pk.: the maximum input level for this channel, from 156mV up to 10V. For a sensibility of 2 V/m/s? those values will be divided by 2

(0.078 m/s? and 5 m/s?). This setting can be displayed in dB.

e External gain: This enables the analyzer to take into account an external attenuation or amplification: for example if there is an external gain
of 3dB, you can set the value of this setting to 3dB to retrieve the genuine amplitude of the signal. This setting can be displayed in dB.

¢ Polarity: The polarity applied to the signal. If the value is "inverted", positive and negative values are inverted. For example, if the signal value

is 4 Volts with "Normal" polarity, it will be -4 Volts with "Inverted" polarity.

Polarity Description
Normal Normal polarity
Inverted Positive and negative values are inverted

¢ Offset comp.: the offset compensation in Volts.

Eeal Compensated

2m 2m
E im I = im Offzat comp. = -1 1mV
m 0 Offset=1.1mV i Al A g e
i = u
=] 0
= =

-1m -1m

-Zm -2 m

0 &00p 1.5 m 25 m 0 E00p 1.5 m 2.5 m
Tirme (=) Tirne (5]

* Probe: Define the type of temperature probe connected on the XPod:
e Thermocouple : J,K, T, N, E

e RTD: PT100, PT1000, PT100 3 wires

For each type of probe the Temperature range is shown in the "Range" setting.

While using RTDs, the applied current can be selected

— e e =

0T Ppidi

Labl Ingit typs Teansducer | Physical gty Senitnaty Polarty | Probe !Culr-ml il
1 II'||.'.I.I1'fl DL sput b | Temperpune Meng Velage 10V Msirnal ey |
DCinput T DCinputT  Tempersture Mone Volktage 1 (VV(V) Mommal | PT100 {blue) 500 we g

[n] 4 Cancel Bopdy Heig
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Hidden/fixed: Hidden if the input type is standard.
¢ Enable auto-range: On / Off. It allows the auto-range to change the range pk of this DC input.
¢ Tach: On / Off. Used to activate a tachometer with an RPM level proportional to the DC level.
¢ Rotation: Depending on the way you look at a measured shaft or on the convention you are using, the shaft may be considered as rotating

clock wise or counter clock wise. This has noticeable impact on the phase of spectra and orders.

If you put tachometer : ON, we advised to read the tachometer part for more details.

11.8 Simulated DC Inputs

You need the option virtual input (VI-DC) to see this option.
Contains all the settings related to the simulated DC input x (optional) such as value, physical quantity. Parametric inputs are sampled at Low freq

Each Simulated DC inputs (#1 to 32#) can be configured for parametric measurement. Activating an input from the Inputs list or the DC list, will make
the input operate respectively with parametric sampling, conditioning and analyses.

Settings for simulated DC Inputs

¢ Value : Value of the input. Be aware that this value can be controlled by an external developer program.

e Max: maximum allowed for the parameter "value".

e Min: minimum allowed for the parameter "value".

¢ Significant digits: Maximum number of digits that the parameter "value" can take. Also be aware that the maximum significant digits value is
7. Note that 8 is accepted but only value which are power of 2 can be shown with 8 digits because NVGate is a 32 bits software.

¢ Precision: Rounds value to the closest power of 10. For instance, with precision = 0.1, rounds 2.62 to 2.6. A new input is ignored if the
difference with the current input is smaller than precision/2.

11.9 CAN Bus

Car Area Network (CAN) bus is great source of data easily collected into vehicles, jet engines and power generation machinery. This Network provides
real-time parameters that can be used to correlate measurements and/or evaluate their influence. As an example, the correlation of noise and vibration
with the engine load is a typical application of CAN parameter acquisition. For this application, the engine load is collected from the ECU through the
CANBus.

Read this dedicated page

11.10 Aux. DC inputs

Optional, depends on hardware options.
Parametric inputs sampled at Low freq (16 bits) provide accurate and stable DC measurements.
Contains all the settings related to the DC located on the "aux" part input

See "DC Inputs" for setting details.

11.11 External Syncs

Externals syncs are high speed levels comparator that provides accurate events date for the tachs and trigger. External sync is sampled at 64 tim the
Front-end sampling frequency in order to achieve higher precision in delay or phase measurements.

For more details : Read ext synch tach part.
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11.12 Aux. External Syncs

Contains all the settings related to the auxiliary External sync. x such as threshold, slope, tach.

See External Syncs for. Aux. External Syncs setting details.

11.13 Output settings

Read output page for details.

11.14 Outputs

Contains all the settings related to the output x.

Read output page for details.

11.15 Aux. Output

Contains all the settings related to the auxiliary output.
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12 NVGate Macro

12.1 Tutorial

A macro is a powerful automation tool of NVGate allowing to create your own programs from a simple graphic interface, and doesn't require any
software development skills.

In this section, we will create a macro that will automatically restart the recording as soon as the measurement is stopped. To do so, add the channels
into the recorder.

12.1.1 Creating a new Macro

Go in the "Automation" tab of the NVGate ribbon, and select "New" in the Macro group:

&l File = Home Acquisiion Analysis Deta Display  Report | Automation | Preferences
x . = ro - -
E New :Remrd f'" | 2Ermble Myseq l! m| IT Mew e U % Bodyvibration
Sarve False record Resat tripl ; Save o ¥ Execut
Manage = Manage 125 g Customize Manage hdd  Manogs =
L= Save AS ;'j. Tl gl a5 Browise = | e A o A Loy
bacros =0 a TO &S

12.1.1.1 Add a parameter

This will open the Macro editor :

Our macro needs to restart the recording as soon as it had been stopped. The macro needs to loop as long as necessary, and the user must be able to
stop the loop when needed. To do so, we will create a boolean parameter to control the loop. The loop will then iterate as long as this parameter is

"True", and the user can change it to "False" to stop the loop and the Macro.

To create this parameter, right click on the name of the macro and select "Properties":

* | Maceo Editor izl
Cl g & >
T E ‘ “

2 9

e

B H

Bropriies.
Close
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Then click on "Add", and define the Boolean parameter "EnableMacro" as follows:

B Macre Fefites

[EETS)

B Macrof
L [End of magro

-

>
@0
9 @
ée
B M

Parameter properties

12.1.1.2 Affectation

In order to control the Macro, we will must be able to change the value of "EnableMacro” from "True" to "False".

This can be done with an "affectation" on the Macro editor. An affectation being an Algorithmic command, it must be add from the "add an Algorithmic

B

command" icon

To create an affectation, select "End of Macro" and click on the
before this line.

Select "Affectation” in the list and set it up as follows :

B

icon. You need to select "End of Macro" because the affectation will come just
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You can now change the value of "EnableMacro" by double-clicking on the Affectation command.

12.1.1.3 While Loop

In order to loop as long as needed, we will use a "while" loop that iterates as long as "EnableMacro” is set on "True".

The while loop is an Algorithmic command, and will be added the same way as the Affectation command. Click on "End of Macro", click on the
icon and select "while loop". Then set the loop as follows :
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12.1.1.4 If instruction

Inside the while loop, we need to test if the measurement has been stopped. An IF instruction can be used to perform such logical test. The IF
instruction allow you to chose between two different actions to take regarding the current state of an event, or the value of parameter. Here, we will test
if the event "Measurement is stopped" occurred.

To add the IF instruction inside the loop, select the "End while", open the Algorithmic list and select "If... Then...". Setup the If test as follows :
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12.1.1.5 Add the Run Command

Now that the If test is setup, we only need to add the "Run" instruction inside the If test to have the macro re-starting the measurement as soon as it has

been stopped. However, the "Run" command is not an Algorithmic, but an NVGate command.

To add an NVGate command into the Macro, we will need to use "record off line" or "record on line"

=]

options. These icons will allow you

to add one or serveral NVGate command in the macro by simply clicking on them. Once you added all the NVGate commands you want, you need to

re-click on the "record on line" or "record off line" icon to stop the recording and validate the sequence.

The "record on line" 5

command will add the NVGate command in the macro and execute it at

the sal

]

e time. By example, clicking on

4

and then will add the "Run"

and will add the "Run" command in the macro and start the acquisition in NVGate. Clicking on
command in the macro, but will not start the acquisition in NVGate.

To add the NVgate "Run" command into our macro, we don't need to actually start the acquisition in NVGate. To add it, select the "End if" line in the

g -

macro (because we want to add the "Run" command before this line), click on
of the command :

Then click on
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12.1.1.6 The complete Macro

The macro is now complete :

E Macrog
&+« EnableMacro:= True
= 0 while "EnableMacro” = True
=@ if "Measurement stopped” occurred then
A Run
«5 End if
L End while
L End of macro

P QO O & @
T 066 x|
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H

You may save it with the floppy-disk icon

To try it, you can Run the acquisition by clicking on "Run" in NVGate and then start the macro by clicking on the play icon a of the macro
editor. If you stop the recording, a new one will be automatically restarted by the macro. For on optimised use, set the NVgate save option on "Without
name confirmation".

You can stop the macro anytime by using the "pause" option of the macro editor and set the "EnableMacro" parameter on "False".

12.1.1.7 Launch the Macro

Use the control panel to launch the macro in NVGate.

12.1.1.8 Execute a .exe in a macro

This allows you to launch an external .exe or .bat. with a macro.

Hew ]ﬂﬁl :E-p 4# Dynamic ¥ Axis_To_ Al window~

Save 4~ Parametric
; Add Manage | Connect i
| Save As Alarm  Alarms

Masks Virtual Inputs

[ ] Macro Editor | — ” El ” &3 |

Close
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Process:
- Put your .exe in CA\OROS\NVGate data\Links

- click on "record on line buton". i
- Select the .exe using the NVGate Link

- stop the "record on line".

12.1.2 Macros group

The macros group is used to create/manage macros that perform automatically recurrent operations.

= E—;}M' New @) Record
Manage :

Manage: Open the macros manager.

New: Create a new macro and load it in the macro editor. This menu is disabled if another macro is being edited.

Save: Save the macro currently edited. Only available if a macro is being edited.

Save as: Save the macro currently edited with a new name. Only available if a macro is being edited.

Record: Start recording the user action on the software. Each recorded action is appended to the Macro and will be a visible line in the
macro editor.

o & (1) |m| |

Prior to start the macro recording user must enter the macro name and the recording mode:

e Macro name: Name of the macro.
e Recording mode:

Mode Description

On-line | Commands corresponding to user actions are recorded in the macro.

User actions have no effect. Commands corresponding to user actions are recorded

Off-line | .
in the macro.

Note: Click on the record button to stop recording the macro. The macro is saved with the name specified in the "Record” dialog.
Pause record: Pause the ongoing macro record. User actions are not yet recorded. Available if macro is being recorded.

Useful to prepare the system for an action to be recorded without filling the editor with unwanted lines.

Stop run: Stop the execution of the running macro. Available if macro is running.

12.1.2.1 Macros Manager

Display the macros list and the associated hot-keys. A hot-key is a shortcut to run the macro.
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Note: the three first hot keys are automatically assigned in the "Macro" menu from the OR38/OR36 Front Panel, labeled as "0", "1" and "2".

¢ Edit: Edit the macro selected. Available if no macro is being edited, recorded, or executed.

¢ New: Create a new macro. The new macro is opened in the editor. Available if no macro is being edited, recorded, or executed.

¢ Delete: Delete the macro selected.

¢ Run: Run the macro selected. Available if no macro is being executed.

¢ Properties: Edit macro properties (name, read-only flag, and assigned hot-key). Available if no macro is being edited, recorded, or executed.

Macro properties @

Mame : rezult modifier

7] Read-only

BAgsign Hot key
Hot key : CTRL +1 -
Azsigned macro ;. Mot azsigned

k. ” Cancel H Help

e Name: Change the name of the macro.

¢ Read-only: If the macro is read-only, the macro can be loaded to the macro editor but can?t be modified.

¢ Hot key: Define a hot-key to run the macro.

¢ Assigned macro: Macro associated with the hot-key selected in "Hot-key" combo-box. If hot-key selected is already assigned, a message is
generated when the window is closed, requesting confirmation of the new assignment.

12.1.3 Macro Editor
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Properties: Open a dialog box intended to edit macro properties.

Delete : Delete the selected command in the macro tree. If the macro selected contains a set of commands (for example a loop command), a
dialog box appears in order to confirm command removal. If removal is confirmed, the command and all commands it contains are deleted.

This command is enabled if the macro is not running and it is not read-only.

Run: Run the macro from the current command (indicated by execution pointer) to the next breakpoint. If no breakpoint follows, the execution
goes to the end of the macro. Enabled if the macro is not running.

Pause: Stop macro execution. The command running is completed, and then execution stops.

This command is enabled when the macro is running only.

Step next: Run current command (indicated by execution pointer). This command is enabled when the macro is not running.

Reset: If the macro is running, stop the execution, and then set the execution pointer to the first command of the macro.

Record on-line: Record commands in the macro. The record on-line mode applies the user actions. The commands corresponding to
actions are recorded and inserted in the macro before the selected command. This command is enabled if the macro is not running and it is
not read-only.

Record off-line: Record commands in the macro. The record off line mode applies the user actions only when the macro will start. The
commands corresponding to actions are recorded and inserted in the macro before the selected command. This command is enabled if the
macro is not running and it is not read-only.

Insert an algorithmic command: Insert an algorithmic command before the selected command. This command is enabled if the macro is
not running and it is not read-only.

Save: Save the macro.
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12.1.3.1 Macro properties

Macro properties consist of a set of parameters of different types, which can be used to define macro command properties. This command is enabled if
the macro item is selected in the macro tree.

Macro properties

[=]

Fararmeters

M ame Walue i

& index 2 Add |
@Q Meas baze cail 9 =

@Q meazurment coil 92 E dit |
@ Num 43

@q project ZIEmens Remowve |
.d‘q | Y il O s

k. Cancel Help |

e Add: Defines a new parameter.

Parameter properties

M ame:

Type:

String

Walle:

ak

Cancel |

¢ Name: name of the parameter
¢ Type: type of the parameter. The different types available are

Type Description

Boolean Parameter that can take only 2 values: True or False. This type of parameter is necessary for the MessageBox command to
store the answer of the user. The parameter can then be tested in a "If...Then" command.

File name Not used

Float Parameter that can contain a decimal value (1.2, 1.12e6, -0.025, 5,-12387...). It is useful to store constant value that will be
used in the macro for test condition ( If...then, While) or for other command (Wait, SetParamerValue ).

Inteqer Parameter that contains an integer value (5, -1024, 6401). Behavior similar to the float parameter, it can be also used in loop

g commands ( For loop, periodic loop)

Parameter that contains a string of character. This type of parameter is useful to store constant string and to create string used

String by NVGate (Measurement name, Report template) or by commands (MessageBox, Trace). Several commands are dedicated to
this string parameters ( MakeString, GetCurrentTime...)

¢ Value: default value of parameter
¢ Edit: Open the "Parameter properties" dialog box, which is used to edit the parameter selected in parameters list. It is possible to change the
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name, the type, or the default value of the parameter. If the parameter is used by one or more macro commands, the type can?t be edited (the
"Type" combo-box is disabled).

¢ Remove: Removes the selected parameter. If the parameter is used by one or more macro commands, the parameter is not removed and an
error message is generated.

12.1.3.2 Algorithmic commands

12.1.3.2.1 Affectation

Commands: Command propeities
: .
Eresk, 2 Parameter: | df e
Call macto
Change vandow properties
Comment WVale
'Fei' kaop
Get Boclean Selting Yalue @) Value: Tiue “
et Current Time:
Get Enumersted Setting Walue ) Parameter: df

(et Macro Parameter

Get Scala Setling Value

Gel Shing Setting valus

Group

If... Then ...

Incrementalion

b zke shing

Mezsage Box

Penodic loop

Set Macro Parameater Thiz command allows to ntialize a parameter before execuding
Set Patameter Value & loop [a "while" loop for example).

Step Enumerated Setling Ve &l parameter lypes ame available with this command.
Step Scalar Seting Yalue

Trace o

Aadalt

OF. Cancel Help

Sets a value to a parameter. The new value can be defined by a parameter.

12.1.3.2.2 Break

Commands: Command propesties

Affectabion A r

Mame Value
Call macta

Change wandow properties

Comment

'Fot' baop

Get Boolean Setling Valee

Get Current Time:

Gel Enumerated Selting Value

Get Macro Parameter

Getl Scala Setling Value

Gel Shing Setting valus

Group Walue:

If... Then ...
Incrementation
M ake shing
Mezsage Box
Penodic loop
Set Macro Parameter Inzert a “break’ command into a perodic loop in order to stop

Sel Pacameter Value the loop [no parameter is required),
Step Erwmerated Setling Value

Step Scalar Sefhing Yalue
Trace P

ad ol

Parameher

OF. Cancel Help
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Used to exit a loop. It can be used inside a "for" loop to stop before the end of the iteration, inside a "while" loop to exit the loop without fulfilling the
condition. It is the only way to exit a "Periodic loop".

12.1.3.2.3 Call Macro

Calls another macro.

Commands; Command propeities

Lifectabon A
Break, Hame Walue
: :
Charigs widow ERopeitis: iﬂ) Macro name Chieck inpust
Comment

'Fei' kaop

Get Boclean Selting Valse

et Current Time:

Gel Enumerated Selting Value

Get Macro Parameter ;

Get Sealar Setling Valse Macio name
Gel Shing Setting valus I -
Group ®) Value: |Check input
IF... Then ...
Incrementation
b zke shing
Mezsage Box
Penodic loop
Set Macro Parameter Execide a macro
Set Pacarmetes Value

Step Erumerated Setling Value

Step Scalar Seting Yalue

Trace o

Aadalt

Parameher

OF. Cancel Help

The only parameter is the name of the macro that is called. The body of the command is divided into three steps in order to exchange parameters
between the calling macro and the called macro.

12.1.3.2.4 Comment

The purpose of this command is to facilitate understanding of the macro. It is used to add a comment line to the body of the macro.
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EW&
Affectabion
Bresk

Call macro

Ehaﬁ vandow ﬁiaﬂies
'Fot' baop

Get Boolean Setling Wahes
et Current Tine

Gel Enumersted Selting Value
Get Macro Parameter

Gel Scala Setling Value

Gel Shing Settng value
Group

IF... Then ...

Incrementalion

Make shing

Message Box

Peniodic loop

Set Macro Parameter

Set Parameter Value

Step Enumerated 5 etling Y alue
Step Scalar Settng Value

Trace

ad ol

Command propeities

MHame Yale
GFTEnmmm M akes he mach eazier Lo read

Comérik

) Vale [h'l akes he macio easier bo read

Patameber.

|4dd a comment in the macro

oK Cancel Help

The only parameter is the comment.

12.1.3.2.5 "For" loop

Cormmands:

Adfectation

Bresk

Call macro

Change window properies
Comment

'Fet' boo

Get Boclean Setting Valss
el Current Tine

Gel Enumeiated Setting alus
Get Macro Parameter

Get Scala Setling Value
Get Shing Settng value
Group

IF ... Then ...
Incrementalion

hake shing

Message Box

Petiodic loop

Set Macro Parameter

Set Pacameter Value

Step Enumerated S etling Y alue
Step Scalar Setting Value

Trace

adoli

Command propeities

MHame Value
W Iteration count 1}

Iteralion count

®) Value: [U

Parameber,

|Tha o' loop allows bo execute a command(z] for n mes.
| The loop heading showes the itsation count [“loop for n times
|iabeede r is the kerabion court].

lTha “hor'" loop requites Integer parameter bype,

oK Cancel Help
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Runs a set of commands several times. The number of iterations can be defined by an integer value or by an integer parameter.

12.1.3.2.6 Get Current Time

This command retrieves the time and stores it in a string parameter. This string may be use to send a trace, to create a measurement name...

Insert algorithmic command ﬂl

Commands; _ Cormand properties

2ffectabon "
Bresk Marne Walue
Cal macro ;
Change vindow propaities -ﬂgPuammr z2lime
Comment 4 Time fomat Time
"Fiea' boop

Get Baolean Selting ' alus

Get Enumerated Setting Value
Get Macro Parameter ;
Get Scalar Setiing Value Time fomat
Get Sting Sethng value

Group () WV ahse:

If... Then ...

Incrementalion Barmmehi
Make shing dek i

Mezzage Box il
Periodic loog e

Sel Macro Parameter Gt the curent time| T
Set Parameter Value Time
Step Erumerated Setting Value

Step Scalar Sethng Value

Trace i

Drate and Time

oK Cancel || Hep

The "Time format" specifies the way in which the time should be written. "Date", "Time" and "Date and Time" use the regional settings of the host
computer while the three other formats are fixed formats.

12.1.3.2.7 Get Macro Parameter

Gets the value of a parameter of a called macro. This command must be inserted between the "Exit macro" and the "Execute macro” commands, inside
the body of the "Call Macro" command.
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Insert algorithmic command ni

Commands:; Commeand properties

Affectabion A
Breal, [arms Value
Call macro aan

Change window propeities @ Parameter nlount
Carmment & Parameter name niumberliloop
"For' loop

Get Boolean Selting W alue
Get Current Time

Gel Enumerated Sething Yalue

Get Scalar Seffing Y alus Parameter name
et Shing Sethng value

Group e (@) Valse: rilumber0Loop
If... Then...
Inciemeritation Pasameter: Ti

Make sling O i

Message Box

Petiodic loop

Set Macro Parameter Get the valuee of a parameter of the called macro
Set Parameter Value

Step Erumerated Seting Value

Step Scalar Sethng Value

Trace w

Bad i

Cancel Help

"Macro parameter" is the parameter of the calling macro that will receive the value of the parameter of the called macro.

"Parameter name" is the name of the parameter in the called macro.

=228 Execute the macro ‘CheckInput!
Eg Open the macro

Set Macro Parameter InputMumber to 4

----- % Execute the macro

----- spafrCounk (= Macro Parameter nbumberOfLoop
- Agg Exit the macro

In this example, the command gets the value of the parameter nNumberOfLoop of the macro CheckInput and sets this value to the parameter nCount of
the calling macro.

12.1.3.2.8 Group

The purpose of this command is to facilitate understanding of the macro. It creates a branch that contains a set of instructions. It has no effect during
execution, but it helps to organize the macro and facilitates copying and pasting, since all commands are copied at once.
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12.1.3.2.9 I1f?Then?

Commands:
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Comment
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Runs a set of commands according to a condition. The condition can depend on an event, status value or parameter. The event condition can be "event
x occurred" or "event x not occurred".

There are five types of conditions:

¢ Event: The event can be "Measurement stopped", meaning that the analyzer went from "Running" to "Stopped" or "Measurement started",
meaning the analyzer went from "Stopped" to "Running". This condition is used to wait for the end of a measurement, for instance.

= O while "Measurement stopped" not occurred
@& Wait for 0.2 seconds
1. End while

" The measurement is finished

1. End of macro

e Status: All analyzer statuses can be used for this condition. Depending on the type of status, it is possible to compare its value to a list of
possible values or perform a logical test ( ?=?, ?1=7,7<="?,7>=?) with a constant or a parameter.

Type of condition; IStatus j
Status: IFFT 1 - Trigger - Count j
Operator:

|'I oo

% Parameter: lfManﬁ.verageN umlj

Type of conditior: IStatu$ j
Status; IFFT 1 - Trigger - Trigger state j
O perator: = ol

i W alue; Elock triggering j
Resetted -
{7 Farameter: Running
Stopped
Triggering J
nknown ztate %
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e Parameter: The macro parameter of can be compared to a constant or to another parameter.

Type af condition: IF"arameter j
Parameter: IbEDﬂtiHUE _j
O perator: I- "I

% el ITruE j
" Parameter: Ibl:untinue 4

e Simple alarm: This condition is available only when at least one alarm on a simple template result has been declared.

Type of condition: ISimple alarm ;I
Alarm; | &dm: Dct: AvNOct [11nput 2 / Noise > |
Operator: = i

I.-’i.l:u:we j

£ Parameter:  [Balow
Cross

e Alarm results
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e Advanced alarm: This condition is available only when at least one alarm on a double template result has been declared.

ed alarm "I

Type of condition: I.-'i-.d'-.fann:

Alarm; I.-'l‘-.lm: FFT1: InstSpe [1]-nput 1 .-’.-'lmpli_‘j
Operator; = i
" \alue: Above max ;I
Abowve mas -
€ Parameter: Eetween min & rmay |
Below min

Crozs max
Crossmin

e Advanced Alarm results

o
- |'I’em|}i-.1te |
|. _
2]
II -
|1 [
| II
|I I‘\_;-"IHI" |I
." \\ |
.J'II k
T b ]
L, —— \“——__ T
e R, R, R
[1] 3
T
. . Condition
Operator Test Condition value for 1 | Condition value for 2
value for 3
= Above max False False False
1= Above max True True True
= Cross max False False True
= Cross max True True False
= Between min & max False False False
1= Between min & max | True True True
= Cross min True False False
1= Cross min False True True
= Below min False False False
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Operator Test Condition value for 1 | Condition value for 2
value for 3
= Above max False False True
I= Above max True True False
= Cross max False False False
1= Cross max True True True
= Between min & max | False True False
1= Between min & max | True False True
= Cross min False False False
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12.1.3.2.10 Incrementation
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The increment command is used to increment the value of a macro parameter with a given offset.

The "Value" group-box allows defining the offset. The offset can be defined by a value or by a parameter of the same type as the parameter
incremented.

Available if one or more integer or float parameter is defined.
12.1.3.2.11 Make String

Command used to create a string.

Commands: Command propeities

filfectabion A

Bresk, Marme Walue
Call macro
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Trace W
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oK Cancel Help
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"Macro parameter" is the string that is modified. It can only be a String parameter.
"String to add" is the string that is added to the first parameter. It can be a constant or a parameter

"Add to existing string" is a Boolean parameter that indicates if the second parameter replaces or is added to first one. If the value is false, the command
behaves like the Affectation command

12.1.3.2.12 Message box

Cornrands: ~ Command propesties

Lifectabon A r

Bresk, Mame Walue

Cal : 2

Ch a:;u;ndm propaites iﬂ) findov caphon  MessageBox for macro paramet...,

Cormnment Qqussage Choose the value of macio par...

"Fai' boop _ & Tiue bution cap... True

Get Boolsan Selting Valse & False button ca... Falze

et Current Time:

Get Enumerated Selting Value B Parameter d

Get Macro Parameter _ :

Gel Scalx Setling Value Wlindowe caplion

Gel Shing Setting valus

Group () Value: |h'|e&sageﬁﬂu fior macto patameler df

I ... Then ..

Inciementation (O Patameter  s2Time

M ake zhi

Penodic loop

Set Macro Parameter The "Meszsage box" displays a box asking a queshion forthe &

Siet Pasamels; Value user in which he must choose belween lwo bultons, generaly

Step Enumerated Setling 'V ahue ‘Yes o No [the message can ask if the user want conlinue to

Step Scalar Sething Value save a measurement for example] v

TI“ (¥ The conanmme bos soms sema mueks Dacls ns soss secsbes feoees T n
OF. Cancel Help

Displays a dialog box, which is used to change the value of a Boolean parameter. The box is made up of a message and two buttons ("true" and
"false"). It is possible to define the box caption, the message content and the button captions. A click on the "true" button sets the Boolean parameter to
"true". A click on the "false" button sets the value to "false".

When the command is executed, the box is displayed. A click on one of the buttons closes the message box and sets the Boolean parameter value.

12.1.3.2.13 Periodic loop
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Runs a set of commands at each interval of time specified in the "Time lap" parameter. The time lap is specified in seconds, the "Break" command must
be used to exit the loop.

12.1.3.2.14 Set Macro parameter

Sets the parameter value of a called macro. This command must be inserted between the "Open macro" and the "Execute macro" commands, inside the
body of the "Call Macro" command.

Commands; Command propeities

tﬂ‘i I:I'IEGI'D A
Change window properies Marme Walue
E&Tﬁg 6’1 Paiameter nafme Irputumber
et Boolean Setting Valee & Patameter value 4
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Get Scals Setling Value
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Giroup Parameter value
If ... Ther ...
Incrementation ®) Value: 4
Make zhing

Message Box Fatameber:
Peiiodc | © L

Set Parameter Value
Step Emmerate_d Setling Ve |Set the value of a parameter of the called macm
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Trace

W ait
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oK Cancel Help
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"Parameter name" is the name of the parameter in the called macro.

"Parameter value" is the value the parameter must take.

= fg] Execute the macro 'CheckInput
i Eg Open the macro
o ¥ sk Macro Parameter InputMumber to 4
------ % Execute the macro
------ &gz Exit the macro
1‘_ End of macro

In this example, the command sets the value of the parameter InputNumber of the macro Checklnput to 4.

= Execute the macro 'CheckInput’
- B Open the macro
L& Execute the macro
153 Exit the macro
1. End of macro

When the macro is running, a dialog box is displayed, which is used to change the value of a parameter.

Set parameter Inpulil umber to

Ok, Cancel

The message generated in the top of the dialog box can be defined in the "command properties". A control is used to edit the parameter value. A click
on the OK button changes the parameter value, and closes the dialog box. A click on the Cancel button closes the dialog box without changing
parameter value.

12.1.3.2.15 Set Parameter Value
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Changa window propeiss Mame Walue
Eg:?ﬁ? Hgssags szMeszage
Get Boolkean Setling Valss Play zound False
et Currenit Time
Get E numerated Setting Value
Gel Macro Parameter
Get Scals Setling Value
Get Shing Sething value -
Giroup Play sourd
If ... Ther ...
Incrementation ) Vale: Falze o
Make zhing
Message Box Parameter: df
Periodic loop .
Set Macro Parameter
Set Parameter Value
Step Enumerated Setling Vahse This e e kb of the ey
SE Scalar Suﬁ' Value S S e S log v
W i
"while' loop

oK Cancel Help
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"Message" is the text that is displayed in the log window.

"Play sound" is used to play a sound when the message is sent. The host computer must have speakers connected.

12.1.3.2.17 Wait

Commands: Command propeities
Cal macio A
Change window properties Mame Value
Eniyioy & Waiting time 0
et Boolean Setling Yalse
Gt Current Timme:

Get E numerated Setting Valus

et Macro Parameter

Gel Scalw Setling Value

Get Shing Sething value P

Groun W ailing time [seconds]

If... Than ...
Increrertation @) Value: 0
Make shing
Message Box Farameter

Peniodic loop O Lol

Sel Macto Parameter

Set Parameter Value

Step Enumerated Setling e | The “wait" command slloves to wait for a given time [in

?lﬁh Scalar Setting Value zeconds] before continue the maco's execulion.
race

"while' loop \

OF. Cancel Help

Waits for a given time. The wait time is specified in seconds.

12.1.3.2.18 "While" loop

Cormmands: Command propeities

Cal macio A z

Changs window properiies Tywpe of conditior: | Event et
Comnerit

'For' boop

et Boolean Setling Yahse

et Current Tirme venl: Measuwement st d o=
Get E numerated Setting Valus Exenk e

Get Macro Parameter

Gt Scaly Setling YValue

Get Sting Setting value

Growup

If .. Then ...

Incrementation

Make shing

Meszsage Box

Periodic loop

Sel Macto Parameter

Set Parameter Value

Step Enumerated S etling Valse | The “while" command iz quite ke a “for”’ loop. A
Step Scalar Setting Value Itis 2 boop testing the condition constantly and the loop i
Tla-_::e repeated whibs the condition is rue [his condition can depend
Y ait on the walue of the parameter you gave|

“wihile’ loog N e b e e e s w o L ol L M bt ]

OF. Cancel Help
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Runs a set of commands several times until the condition is false. The condition can depend on an event, status value or parameter. The event
condition can be "event x occurred" or "event x not occurred".

There are five types of conditions:

¢ Event: The event can be "Measurement stopped", meaning that the analyzer went from "Running" to "Stopped" or "Measurement started",
meaning the analyzer went from "Stopped" to "Running". This condition is used to wait for the end of a measurement, for instance.

= O while "Measurement stopped" not occurred
@& Wait for 0.2 seconds
1. End while

" The measurement is finished

1. End of macro

e Status: All analyzer statuses can be used for this condition. Depending on the type of status, it is possible to compare its value to a list of
possible values or perform a logical test ( ?=?, ?1=7,7<="?,7>=?) with a constant or a parameter.

Type of condition; IStatus j
Status: IFFT 1 - Trigger - Count j
Operator:

|'I oo

% Parameter: lfManﬁ.verageN umlj

Type of conditior: IStatu$ j
Status; IFFT 1 - Trigger - Trigger state j
O perator: = ol

i W alue; Elock triggering j
Resetted -
{7 Farameter: Running
Stopped
Triggering J
nknown ztate %
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e Parameter: The macro parameter of can be compared to a constant or to another parameter.

Type af condition: IF"arameter j
Parameter: IbEDﬂtiHUE _j
O perator: I- "I

% el ITruE j
" Parameter: Ibl:untinue 4

e Simple alarm: This condition is available only when at least one alarm on a simple template result has been declared.

Type of condition: ISimple alarm ;I
Alarm; | &dm: Dct: AvNOct [11nput 2 / Noise > |
Operator: = i

I.-’i.l:u:we j

£ Parameter:  [Balow
Cross
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Operator | Test Condition value
S = Above | False
 Template I= Above | True
A = Cross False
I= Cross True
= Below | True
.I I"\u [Result|
/
I
-___._"____,_-““". = .1_._‘_\_‘_“---_
Operator | Test Condition value
— | = Above | False
Femplate | — Above | True
: . = Cross True
Result | 1= Cross | False
= Below | False
| = Below | True
|
- _""‘--._\_‘_‘__
Operator | Test Condition value
rl ['l'{-m plate i I ] — s ST
1\ ! I Result | I= Above False
' H\J ' = Cross False
/ | \ I= Cross True
J \ = Below | False
F._—_'_/ 'L_ _.____ - . —i I= BC].W Tﬂlﬁ
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e Advanced alarm: This condition is available only when at least one alarm on a double template result has been declared.

Type of condition: Iﬁdvanced alarm ;I

Alarm: | & FFT1: InstSpe [1Hnput 1 / dmpl ¥ |
Operator; = i
* \alue: Above max ;i
Abowve mas |
" Parameter: Between min & mas
Below min
Crozs max T
Coossmin Il
it Condition | Condition | Condition
T| Operator | Test value for | value for | value for
: 1 2 3
Te g Above
|'| . | l'em I‘i ite | = False False False
| — max
| ol !l -
| P
\ / Above
,' o g I I= True True True
[ NN | max
[
| R Cross
I \\\ ,l = False False True
J \\-_\ ¢ max
_'_'_'_.-'r. r ; & e * — -
— TE— — Cross
T — 1= True True False
\\ max
i =,
‘..I | .'\ Between
- = min & False False False
e max
Between
I= min & True True True
max
Cross
= . True False False
min
Cross
1= . False True True
min
Below
= . False False False
min
Below
1= . True True True
min
Cross
= min & False True False
max
I= Cross True False True
min &
max
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12.1.3.3 Editor contextual menu
12.1.3.3.1 Setting properties

¢ Cut: Removes the command selected and copies it to the clipboard.
¢ Copy: Copies the command selected in the clipboard.

Condition | Condition | Condition
Operator | Test value for | value for | value for
1 2 3
Above
= False False True
max
Above
I= True True False
max
Cross
= False False False
max
3 Cross
| 1= True True True
| - max
II. K Between
[ ] | = = min & False True False
i\ | | Template | [2 | max
I lI| 1 _-l— !
[ xAh | |
! 1 | Between
LY |
| % | II l= min & True False True
|
[ \‘-\ | | max
f B T | 4'.
B Cross
g ——r = , False False False
)p‘ ; e _____ — min
il B
e Cross
|T! \ T = _ True True True
el min
— ! \
! Below
3 = . True False False
min
Below
1= . False True True
min
Cross
= min & False False False
max
Cross
1= min & True True True
max

¢ Paste: Inserts the command stored in the clipboard into the macro. The command will be inserted before the command selected.

If the item selected in the macro tree is an "end of loop" item, the command will be inserted at the end of the loop body.

If the item selected in the macro tree is the "end of macro" item, the command will be inserted at the end of the macro.
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¢ Delete: Deletes the command selected. Available if the item selected in the macro tree is a command item (not "end of loop" or "end of macro
item).
¢ Toggle break point

If a breakpoint is put on the command selected, this command removes it. Otherwise, it sets a breakpoint for this command. Only
available if the item selected is a command item.

Breakpoint has been set. This command is not executed.
During macro execution (see Run button), the execution stops on the first command where a toggle break point is placed.
¢ Run to: Runs the macro from the current command (indicated by execution pointer) to the selected command, ignoring breakpoints. The
selected command is not executed. If the current command is after the selected command, execution goes to the end of the macro, ignoring

breakpoints.
e Jump to: Sets execution pointer to the selected command.

¢ Properties
x|

M ame | Walue |

@ YWiorkzpace Cantral Panel

—WWartkspace
v Walue: |D:untrn:u| Fanel j
€ Perameter. l j

Help oK.
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Edits command properties.
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13 NVGate Marker

T:} Y Marker Mode
Free ‘ s h
. 4 /325tps Pp

Ti'} Free | =
m Harmonics

i Peaks

. Maximums

1Al side Bands

H Power Band

* 1/n Oct. Data

Hﬁ Periods

NVGate features a complete set of real-time markers that help identifying typical signature and points of exception in both time and spectral graphs.

13.1 Marker description

The marker group allows selecting and positioning the chosen marker. The markers allow quantifying measurement behaviors such as the band power
between 2 frequencies, track signal harmonics or tracking the max amplitude of a signal?

- Window1 - FFT1: AvSpc [1]-Acc [5 Hz: -24.3 dB / 1 m/s?]

Dizplay

MMode: Magnitude rmulti-graph
Traces:

wT=FFT1: &vSpe [1]-Acc
B=FFT1: &vwSpe [2]-Mic
Free marker

Id |Label Trace X

1 F lawSpe [1] - Magnitude 285 Hz
2 1R AwSpc [2] - Magnitude. 1,435 kHz

Accelaration [dE]

Power band marker

Id | Trace From To Power

3 |awspc [1] [1.395 kHz 1795 kHz | 10,4 dB

Cursor

#1E Hz

Yi-24.3 dB f 1 myjs2
159.5 dB Jf 20E-08 Pa

Acoustic pressure [dE]

0 A O SO O
400 800 12k 16k 2k
Frequency [Hz)
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There is also a copy function using the right click from the Infotrace that allows to paste the whole marker table to Word® or Excel®.

el L = L L B =) LU R B T = L B L S ) S R =
DEEs S0V $BRC o- @ = A 2% 4D 100
T T
J1B | =
A, B C D E F B H
1 Free marker
2 Label Trace b Unit ¥ Unit
3 1 F AwSpe [1] - Magnitude | 285 Hz 221| dB
4
5 21R AvSpc [2] - Magnitude | 1.425 kHz | 627 dB
B
7 |Power band marker
g Id Trace From Unit  To Unit | Power Unit
g 3 AvSpe [1] 1.395 kHz | 1.795 kHz 104 dB
10

13.1.1 Free marker

A Pt
E._'..r"

Switch the cursor to deposit a free marker in the click location. The free marker can be positioned everywhere to add a legend in a spectra, profile, 1/n
octave and waterfall section.

When available, a free marker can be placed and moved within a graph to track specific values. A label can be associated with each free marker.

Right clicking on a free maker displays menu including "Properties", which opens edit free maker dialog box.

—
Edit free marker

Apphyto Label

Al st | |

" Asgsociated to ;
[v Display current position |

FFT1 ﬁvSpc [1}acc ﬂ

erpoletion | ~ |

Positon  |600 Hz

(0] 4 Cancel |
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¢ Label: The label associated with the marker. The user can enter directly a name or pick ?display current position? to display automatically the
coordinates of the selected point.
e Position: The X position of the current marker. The position value can be fixed by entering the new value in this box.

¢ Interpolation: This setting selects the interpolation of values displayed in the marker table.
¢ None: no interpolation applied.

¢ X: x interpolation is active.

e X & Y: x and y interpolations are active.

Bccuber ation [dB)

Peak with X &
/ Y interpolation
z1.0f— =
________________ b E}
i
RO - ——————— =B = QI}
|
Peak without / : Peak with X
interpolation i nterpolation
]
20.04— :
]
|
19.014— I
1
i
|
18.04— i
]
]
|
17.0+— i
1
|
L lp |
278 200 202 284 266 288 230 292
Frequency [Hz)
X Y
@.m H: 22348
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When the interpolation function is active, the interpolated value is preceded by a "i".

Note: the interpolated values of free markers will be available only if the free marker is placed on a peak. The peak detection criteria are the same as the
peak marker adjusted in the User preferences.

e Apply to

¢ All: the marker is associated with all curves of the graph. All Y values will be computed and displayed in the free marker tab.

¢ Associated to: the marker is associated with only one trace of the graph. If active is selected, the marker is applied to the current active trace
of the graph.

13.1.1.1 Harmonic marker

Switch the cursor to deposit a set of harmonics in the click location. The harmonic marker can be positioned everywhere in a spectra and waterfall X/Y
sections.

Computes and displays harmonic values for the selected trace(s).

. Window1 - FFT1: AvSpc [1]-Acc [5 Hz: -24.3 dB / 1 m/s?] =13

1 12 1-3 1-4 Display
O Mode: Magnitude
Traces:
wFFTL AvSpe [1)-Acc
|Harmonic marker

Id Trace |
1 Avspe [1] - Magnibude
I:1ia[ ' 1-2 &uSpc [1] - Magnitude
(A 4 1=3 AvSpe [1] - Magnitude |
o 1-4 AuSpe [1] - Magnitude

Cursor
Hih Hz
Yi-24.3 dB [ 1 myfs2

0+—{280 Hz: 17,8 dB | 1 myjs?
I Remove
|| Properties...

-
i
it
=

40 $00 12k 1&k 2k
Frequency (Hz)
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Harmonic marker properties

Edit harmonic marker

—Apply to-
O al

|FFT1: &wSpe [1]4ce + |

Interpolation 1 Mare

il
Mumber of harmonics |3 ﬁ

Harmonic wizibility

[wIHarmanic number 2
[w|Harmonic number 3
[w|Harmonic number 4

Pozition 280

Select All

Unzelect All

Hz

] Cancel

¢ Harmonic visibility: Harmonics checklist. Only checked harmonics will be displayed.

e Interpolation
¢ None: no interpolation applied.
¢ X: x interpolation is active.

e X&Y: x and y interpolations are active.

Fragquancy (Hz)

X  §
®.mm 223 dB

Peak with X &
/ Y interpolation
zof= 9‘/
________________ e
O -0
I
Peak without / : \ Peak with X
_ | mterpolation ! interpolation
) \
g 2000— i
3 :
§ ol :
I
I
18.04— i
[ |
]
]
17.04— -
]
I |
278 260 @ 284 286 288 290 292
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When the interpolation function is active, the interpolated value is preceded by a "i".

Note: the interpolated values of harmonic markers will be available only if the harmonic marker is placed on a peak.

e Apply to
+ All: the marker is associated with all curves of the graph. All Y values will be computed and displayed in the free marker tab.
+ Associated to: the marker is associated with only one trace of the graph. If active is selected, the marker is applied to the current
active trace of the graph.

13.1.1.2 Peak marker

Switch the cursor to add a set of peak detection markers in the clicked graph. The peak marker detects automatically the peaks in the spectra and
waterfall X/Y sections.

Computes and displays peak values for the selected trace(s).
A spectrum line is detected as a peak if two following conditions are matched:

¢ The 2 adjacent spectrum line levels (N-1, N+1) are lower than the central spectrum line one?s
e The 2 following adjacent spectrum line levels (N-2, N+2) are lower than the central spectrum level minus the peak threshold

-Window2 - FFT1: Av5pc [1]-Acc [0 Hz: -22.0 dB / 1 m/s2]

Display

Mode: Magnitude

Traces:

%FFTI: AwsSpe [1]-8cc
FFT1: &wSpe [2]-Mic

Peak marker

Id Trace X

1 \AvSpe [1] - Magnitude 100 Hz
1-2 |AvSpc [1] - Magnitude 285 Hz
1-2 |AvSpe [1] - Magritude CF0 Hz
1-4 |AvSpe [1] - Magnitude (1,045 kHz
1-& |AvSpc [1] - Magnitude | 1,06 kHz

Cursor
#il Hz
i-22.0 dB f 1 mjs2

—
o
I
5
E
2

[

u
ks

[100Hz: 1.5dB | 1 mjsz|
Remave
Properties, ..

I S ¢
o 200 E00 1k 1.4k 1.8k
Frequency [Hz)
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Peak marker properti

es

e Threshold: In the example below, the "Threshold" is 10 dB.

1 1-2
2'01,0.—
Threshold =
10 dB
oy
E ]
g o—
3
‘i' i
-w-"l:l-_
-m‘u‘
| | | |
100 200 300 400 500
J Frequency (Hz)
Asar at g
Y (B e o S O . Theshuldbt . e
Threshold I o— -l 1 et A
L »
SN [ Fr Blfmm o oo | SETLTEPTEEE
o > Threshold
u._
n-2 n+2
-20.0— . .. 04—
=30, 04— I =10.03+—
-.15-0-—

S ™ 6 i i el | | I .
80 90 100 110 120 130 S0 S60 S70 580 590 600
Frequency (Hz) Fraquency (Hz)

Peak detected No Peak detected

Threshold
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¢ Ignore under: Does not display the detected peak if the peak is under this value. In the example below, the "ignore under" value is ?15 dB.

o .
b I
B
i o |
3
i |
B
——————————————————— Ignore peaks wmder —15dB
g — .
| | l | | |
1) 0 ) ) )
Fragpuney [He]
e Number of peak: Number of peaks to be displayed. That will first display the greatest peaks.
e Interpolation
e None: no interpolation applied.
e X: x interpolation is active.
e X & Y: x and y interpolations are active.
Peak with X &
/ Y interpolation
23,01 ‘,f"
________________ - 5]
|
220 o] = -~ ﬂi}
/ I
Peak without : Peak with X
interpolation | nterpolation
) I
= I
E 20.04— i
E |
2 I
b )
', 10— "
1
1
18.04— I
]
I
1
70— 1
|
1
I T I |
£78 2810 a7 &84 25k 258 £30 29
Freguency (Hz)
X Y
@.ma& Hz i223de
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When the interpolation function is active, the interpolated value is preceded by an "i".

e Apply to

o All: the marker is associated with all curves of the graph. All Y values will be computed and displayed in the free marker tab.

¢ Associated with: the marker is associated with only one trace of the graph. If active is selected, the marker is applied to the current active
trace of the graph.

e Damping ratio damping ratio is calculated for each detected peak. The calculation is based on the Half-power-band-width method, where DR
is the damping ratio:

=

Aw = bandwitdh@( peak _amplitude 5
A2

A
) DR= ;1_m
@y, = peakfrequency “r

The calculation of the damping factor is activated through the marker properties or preferences.

When it is activated an additional column is added in the corresponding marker table. The marker table can be saved in an MS Office document or
simply copied and pasted.

s Window2 - Low Bearn 7-8 ex S FFTL: HI [2]-Resp 2 [1]-Hammer [ 108281 kHz: 6.26 mim/sW(MN]] e e e
1 L3 1-3 .
= : : . : Display
Modie: Magnitude
e Traces:
5 ¥ Priow Beam 7-8 ex 5: FFTL: H1 [3]-Respff
3 K | Trace X Y
BE 1ML [3/1] 121953 kMz| 3108 (m/s®
o0y 1-2 HA [3/1]  1.3207 kHz | 2754 (m/s"
- 13 H1[3/1] 13918 kHz| 684 (m/s’
Cursor
. : 108281 kHz
53m] H1 [3/1] ¥: 626 mimy/s i)
X
L3 my
§ad T
£
1n8
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Warning, using nonhomogeneous weighting windows (i.e.: equivalent noise bandwidths are not the same) on FRF channels leads to incorrect peak
interpolation and damping results.

13.1.1.3 Max marker

v

A

Switch the cursor to add a set of maximum detection markers in the clicked graph. The max marker detects automatically the maximum in the spectra
and waterfall X/Y sections.

Computes and displays max values for the selected trace(s).

A maximum is defined as a local maximum such that the variation in size of spectral density of ray, in relation to other local maximum surrounding it, is
greater than a set threshold

Window1 - FFT1: AvSpc [1]-Acc [0 Hz: -22.0 dB / 1 m/s?] LBX
1 -2 1-3 1-5 Dizp

[FFTL: A 1}-4
Wh-FET1: nﬁEz]]:ﬁ::

X Y
1 AwSpe [1] - Magnitude | 285 Hz 22.1 dB
1-2 AwSpe [1] - Magnibude | 570 Hz 140 dB
1-2 |awSpe [1] - Magnibude | 795 Hz [16.9 dB
1=4 |&wSpe [1] = Magnitude | 260 Hz 16,5 dB
15 AvSpc (1] - Magnitude [1.06 kHz | 2.7 dB

Curzor
[l Hz

¥1=22.0 dB § 1 mgs?

J
-
%
5

| 265 He: 22.1 dB § 1 mys3 |
Remionwe
Properties. ..

L] |
0 200 400 BO0 SO0 Lk 12k
Fraguency [Hz)
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Max marker properties
Edit max marker £
- Apply to
Hystersis : g dB e al

[Brereries 15 a8 [+ Azsociated o
= FFT1: &v5Spc [1])4ce «
Mumber of max : 5 zl | I bl MJ_

Intepalation : | None =] oK Cancel |
e Hystersis
1
| e
=21 1 :
detected 5
38 [ ;
- I
i No Max
sl | detected
) L= '
I | | L
[ fisd 0 L
Fraquency (Hz)

¢ Ignore under: Does not display the detected peak if the peak is under this value. In the example below, the "ignore under" value is ?15 dB.

1 1
e I
13—
.
;.
H I
i |
1 |
F = - - - | Ienore peaks imder —15dB
20.484— |
| ! | | | ! |
s ot ] Eméﬂw] Ly L] i
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e Number of max: Number of max to be displayed. That will first display the greatest max.

e Interpolation

¢ None: no interpolation applied.
e X: x interpolation is active.
e X & Y: x and y interpolations are active.

Peak with X &
/ Y interpolation
B
________________ e ~
I
Do == == 5 -0
I
Peak without / : \ Peak with X
interpolation i nterpolation
8 :
g 20.04— 4
: 1
_‘5' I
¥ o :
i
i
18.04— i
i
]
I
17.04— |
]
| | I |
27 280 e 204 2k ) 230 %
Frequency (Hz)
i ¥
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When the interpolation function is active, the interpolated value is preceded by a "i".

e Apply to

¢ All: the marker is associated with all curves of the graph. All Y values will be computed and displayed in the free marker tab.

¢ Associated to: the marker is associated with only one trace of the graph. If active is selected, the marker is applied to the current active trace
of the graph.

e Damping ratio damping ratio is calculated for each detected Maximum. The calculation is based on the Half-power-band-width method, where
DR is the damping ratio:

=

A2

&
) o)

_E

Aw = bandwitdh@( peak _amplitude

@y, = peakfrequency

The calculation of the damping factor is activated through the marker properties or preferences.

When it is activated an additional column is added in the corresponding marker table. The marker table can be saved in an MS Office document or
simply copied and pasted.

fis Window - Low Beam 7-8 ex 5 FFT1: ML [3]-Rep 2 [1)-Hammer [ 108281 kM 6.26 mimys®)/(N)) [=] & ]
- : 12 13 Display
Mode: Magnitude
“E | | | 1 Traces:
38 W [=Low Beam 7-8 ex 5: FFTL: HI [3]-Resp 2 [1]-Hammer
= u . Peak marker
% :i_ - .!' 1 ;J id | Trace b ¥
i - HH f J \ L 1 W1 [3/1) | 121953 khz | 3.198 (mys’
¥ osemp it 1 /. 1-2 HL [3/1) 13207 kHz | 2754 (mys’
< e ] \ AN f,f 1-3 H1[3/1] 13918 kHz | 684 (m/s’N
| [ ]\ | Cursor
g T Ar ! : 1.08281 kHz
e a ' ! H1 [3/1) ¥: 626 mimys}/ (M)
e : .
2miT \"ﬁ /
l-l:'m::E 1 T A .'
P = ; ¥

Lifk Lk Lk ik LK 1Ak bE Y
Fapapieiny (RG]

Warning, using nonhomogeneous weighting windows (i.e.: equivalent noise bandwidths are not the same) on FRF channels leads to incorrect peak
interpolation and damping results.

13.1.1.4 Side band marker

Yy

MM

Switch the cursor to add a side band marker at the clicked location. The Sideband marker can be positioned everywhere in a spectra and waterfall X/Y
sections

Display values for a central frequency and side frequencies (left and right) defined by a delta value.
The management of side band markers selects the assumed porter and the first side band of modulation. The position of the cursor during the selection

of the porter or the first side band is previously interpolated on the frequency axis, taking into account the frequency response of the weighting window
used if the Interpolation setting allows this
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- Window1 - FFT1: AvSpc [1]-Acc [0 Hz: -22.0 dB / 1 m/sZ]

1-2L1-1L 1 1-1R 1-2R Dizplay

MMode: Magnitude

Traces:

ﬁFFTl: AwSpe [1]-Acc
FFT1: AwSpe [2]-Mic

Side band marker

1d Trace
1 |avwsSpc [1] - Magnitude
1-1L AvwSpec [1] - Magnitude
1- 1R |AvEpc [1] - Magnitude
1-2L AvSpec [1] - Magnitude
1-2R .;5.1.r5pc [1]- Magnitud.e

Cursor
W0 Hz
Vi-22.0 dB J 1 mys2

—
[un]
=
—r
5
3
-
a
o
b

B00 00 1k 12k 1dk 16k 13k zk
Frequency [Hz)

Side band marker properties

Edit side band marker

Spply to .
Fplj;l'l Murmber of bands |2 :]
{+ Azzociated to Delta 2401073 Hz
FFT1: AwSpe 1 ]'J"-"-ch Irberpolation |N-:|r'|e j
Start it Hz
bR Cancel |

e Start: Central value.

e Delta: Range between 2 side frequencies.

e Number of bands: Defines the number of bands (on the left and on the right).
e Interpolation

¢ None: no interpolation applied.

e X: x interpolation is active.

e X & Y: x and y interpolations are active.

145

x
255 Hz
£14.3921 Hz
1095108 kHz
3747842 Hz
1.335216 kHz



https://wiki.oros.com/index.php?title=File:Display_Graphs_Traces_155.png
https://wiki.oros.com/index.php?title=File:Display_Graphs_Traces_156.png

Acceler ation (dB)

Peak with X &
Y interpolation

234K

22 4K

Peak without /

mnterpolation

Peak with X
interpolation

21004

13.04

18404

17 4

146



https://wiki.oros.com/index.php?title=File:Display_Graphs_Traces_157.png

When the interpolation function is active, the interpolated value is preceded by a "i".
Note: the interpolated values of free markers will be available only if the side band marker is placed on a peak.
e Apply to
+ All: the marker is associated with all curves of the graph. All Y values will be computed and displayed in the free marker tab.
+ Associated with: the marker is associated with only one trace of the graph. If active is selected, the marker is applied to the current

active trace of the graph.

13.1.1.5 Power band marker

Switch the cursor to add a power band marker at the clicked location. The power-band marker can be positioned everywhere in a spectra and waterfall
X/Y sections. It extracts the RMS power in the selected band taking in account the equivalent bandwidth of the weighting window.

Computes and displays power in signal range defined by start position and delta.

- Window1 - FFT1: Av5pc [1]-Acc [0 Hz: -22.0 dB f 1 m/fs?]

Display
Mode: Magnitude
Traces:

FFT1: Awspec [1]-Acc
FFT1: AwSpc [2]-Mic

Power band marker

Id | Trace From | To |(Power
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Cursor
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£
e
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[
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Remove
Properties. ..

I | O O
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Power band marker properties

Edit power band marker 3]
—Apply to
o Delta [270 Hz
@ ssociated to
FFT1: &wSpe [1]4 = . o o
QFk. Cancel I

e Start: Start value for the power band computation.
¢ Delta: Bandwidth used for the computation.
e Apply to
+ All: the marker is associated with all curves of the graph. All Y values will be computed and displayed in the free marker tab.
+ Associated with: the marker is associated to only one trace of the graph. If active is selected, the marker is applied to the current
active trace of the graph.

13.1.1.6 1/n Octave data marker

il

Switch the cursor to add a 1/n octave data marker at the clicked graphs. The 1/n octave data marker can be positioned in CPB spectra and waterfall X/Y
sections of the same type. It extracts the list of the band levels in db or linear units into the infotrace.

Display all band values.
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Octave marker properties

Edit octave marker [

Apply to
Al oK
& lhssaciated td

| Dct AvNOct [1]Mic »|  Cancel |

¢ Apply to
+ All: the marker is associated with all curves of the graph. All'Y values will be computed and displayed in the free marker tab.
+ Associated with: the marker is associated with only one trace of the graph. If active is selected, the marker is applied to the current
active trace of the graph.

13.1.1.7 Kinematic markers

vyvyy

Switch the cursor to deposit a set of harmonics in the click location. The harmonic marker can be positioned everywhere in a spectra and waterfall X/Y
sections.

The Kinematic marker helps identifying the frequencies (or orders) which match the various rotating speed in machineries. These frequencies are linked
with a fundamental one (usually the main shaft rotating frequency) by fixed ratio. These ratios depend on the machinery kinematics.

Kinematic marker fits ideally the diagnostics on bearing, gear train and belt/chain systems by helping the identification of the defects? source.

To add a kinematic marker to a window, select Kinematic from the Display/graph/Markers left button.

SMRA34 1M 234 162

SNR-36 123 176 3
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Then it becomes possible to select one marker from the list. Click Select Kinematic Marker button to open the selection dialog. Select one line from the
table of the current tab and close the dialog box. The corresponding marker will be applied double clinking on a spectral graph.

1 1-SNRB#Z 1-3-8al 1-4-Ea P
00 lMﬂdE: Magnitude
Traces:
500 7 W B FFT1: AvSpe [1)-Left Ace (11:32:10 08/01/1
E | Overall levels:
g A0mr— = BRMS @ 1.367 my/s®
g | | | |Kinematic marker
¥ |56Hi‘ﬁd - {, I Id Trace | X ¥
S = |1-5NRB32 Avspc(l]| SO Hz| 665 mmys’
wom— <+ | i I 1-2-Int lAvSpc (1] | 56 Hz| 264 mm's?
= | | i i | t | 1-3-8all Avspcll| 95Hz 1927 mmy/s®
[} o 40 L e 100 iz 40 1-4-Ext | AvSpc [1] | 135 Hz | 35.07 mm,/s*

This type of marker may be manipulated from any of the sub-marker lines.

Kinematic marker properties In the kinematic marker properties (Right click on it or through marker manager) the fundamental frequency may be

adjusted in Frequency unit or RPM.

Eclit kirserratic Fraeioer
mm M

Al [ 124k
F1-38a 1
B Aspochad ba F14En St A0 |
(FFT1: Awps [1HLeh =] [ Uinseiecta |

Irberpolation [ g x|
Postion  GE+N Hrl 3000 BEPM

[ OK | | Canced

'Kinematic marker Description The Kinematic descriptions for these markers are taken from .csv (or Excel?) files.

SKF213A
Group name:
" ol SKF213B
in the NV Gate SKF325T
selsction dialog
SNRB32
Marker name:
Displayed as the SHHADS
fimdamental label SNR-56

int
11
12
1,23

Int
1.12
1.24
1,23

Ball Ext
19 1,54
2.34 1,62
1,76 3

Ball Ext
19 2,7
2.34 1,62
1,76 3

Sub marker label

Moultiplication coeff
from the
findamental one.

(; or. accepted as
decimal separator)
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The files may be modified to adjust the kinematics ratio. The files content are read every time the select kinematic marker is opened. No need to exit the

NVGate software for update.

Each file can contain unlimited markers and group of markers. NVGate handle simultaneously multiple kinematic descriptor files. The descriptor files

have to be in the following directory (default): C:l\0OROS\NVGate data\Markers\Kinematic.

The kinematic marker operations are similar to the harmonics one.

13.1.1.8 Periodic marker

VYV

and frequency of repeated phenomena identified into time series graphs

s Switch the cursor to add a periodic marks at the clicked location. The period marker can be positioned trigger blocks. Operates like an
harmonic marker but in the time domain. Computes and displays periodic values for the selected trace(s).The periodic allows identifying the periodicity

B
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* Period visibility: checklist. Only checked periods will be displayed.

e Apply to
+ All: the marker is associated with all curves of the graph. All Y values will be computed and displayed in the free marker tab.
+ Associated to: the marker is associated with only one trace of the graph. If active is selected, the marker is applied to the current
active trace of the graph.

13.1.1.9 Record Marker

-
e

"“: Record marker (CTRL+M) Using this shortcut while the analyzer is recording, add record marker to the signal. If there is a recording window,
the maker is displayed. During the recording, a comment can be added to the record marker, via the properties dialog box.

The record marker is available from the Analysis\Record group. See Analysis tab.

13.1.2 Copy marker table

Available in Infotrace area. Used to copy marker data to the clipboard. The data is formatted to be pasted easily in Word® or Excel®.
Example of result with this command:

For Word®:

Free marker

Id Label Trace X Unit Y Unit

1 Marker Sig [1] 0.00141 s 5.453 V

For Excel®:
el [ L = L L B =) LU R B T = L B LS S ) S R =
DEEaS LY +BRC - & = A 2 Z] il 4B 00
grd
J1B ﬂ =
A, B C D E F B H
1 Free marker
2 Label Trace b Unit ¥ LInit
3 1F AwSpe [1] - Magnitude | 285 Hz 221 dB
F |
5 21R AvSpc [2] - Magnitude | 1.435 kHz | B5.7 dB
B
7 |Power band marker
g Id Trace From Unit  To Unit | Power Unit
g 3 AvSpe [1] 1.395 kHz | 1.795 kHz 104 dB
10
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13.1.3 Marker table in reports

The marker table can be droped in the report template. See NVGate Report for details.

13.1.4 Marker manager

Gives the list of all the markers in the window, except record markers. In this dialog box, any window marker can be removed or modified.

- Windowd - FFT1: Avspc [1]dnput 1[0 Hz: 4... (2 [BJX]
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e Select All: Checks all the items of the list

e Unselect All: Uncheck all the items of the list.

* Remove: Removes all checked markers from the window

¢ Properties: Displays the properties dialog of the active marker of the list.
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The Masks (also called Mask) are used to compare a measured result with a template.

14.1 Tutorial

Here is an example of a template plotted over the FFT spectrum for three inputs.

14 NVGate Mask And Alarm
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This tutorial will show you how to use a mask and an alarm to start the recording of 3 inputs when the FFT spectrum of the first input crosses the mask.
To do that, we will need a to use a mask, an alarm and a macro. The setup must contain three input channels connected to the recorder and the FFT
plugins. The average spectrum must be displayed. The starting event of the recorder must be set on "Manual Trigger".

14.1.1 Setup a mask

The Mask group can be found in the "Automation" tab of the NVGate Ribbon.

To create a new mask, select "New" :

& File =

Manage

Home
B new QN Record
— S a1 @ Pause recard

ACGUEIonN

AnBlyEs

Manage

Report | Autofiation

Data  Display
| 'O Enable Myseq
ol meset tripl

2 Tl 5 me
i)

% Bodyvibration

== | ¥ pvecute

And set the parameters of your mask :
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You can then draw the template by adding points with the mouse and adapt the coordinates in the info-trace :

Mesche: hlagrinue
Traces:
=T etk _Template
k]
Y - E:l.':mg
ar |
1
2 1k B0 m
3 1k 200 m
4 S5E4 K 200 m
3 Bk 100 m
Wk 100 m

Once you close the window, the mask is then created under the project in the project manager and can be dropped into the result graph, here the FFT
spectrum :
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14.1.1.1 Add an Alarm

Once you added the mask on the graph, you can create an alarm. The alarm will then allow you to use as an event in a Macro.
To create the alarm, select "Add Alarm" from the NVGate ribbon :

i Fle = Home Acquistion Anslysis  Data  Display  Report [_Amnmbm] Freferences

rr" & new G Record €% Enable |_H'|l‘seq__ i Y Hew i Q& odyVibration
m— = 3 | PO | — 2 TR
J Save Q) Pause record Reset 1 = Save e # Execute
Man S Q Manage M m Customize Manage 5
& Save As [ Stop run =5 Browse @ & save Ag) Alamn
i
Macros Sequences Controd Famel Maszks Links

Then, in the next window, create the alarm between the mask and the selected curves :

Add alarm o

Results Alarms
[ o [1Hnput 1 FFT1: AwSpe [THnput 1 / Mask_Template

FFT1: &Spe [2Hnput &
FFT1: AvEpe [3FHnput 3

QK. Cancel
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14.1.1.2 Setup the Macro

We will use the If command of the Macro to start the recording on the crossing of the Mask. After creating a the Macro containing a while loop "Until
measurement stopped", add the "If" command inside the loop and set it up as follow :

7 Macro Editor

=@ &

B Trigg on mask
=) O while "Measurement stopped” not occurred
= §+ if FFT1: AvSpe [1]-Input 1 crosses Mask_Tem
<5 End if
L End while
L End of macra

@ X
@0
@0
@ e
B B

Command properties

Twpe of condition: Simple abam

Alarrm: Alm: FFT1: AwSpc [1Hnput 1, ~
Operator: | =

@Vﬂ]ua:

Farameis)

o

Cross

+—

The "4, then..” loop is like the "while® loop. If the enter condition is -
frue (this condiion can depend on the value of the parameter yvou
gave) then the command is executed, otherwise the next command

i% ExEcited, o
AN naremotor oo arg omilablo waith thic corareanel

Help | ok

| |

Cencel |

Then, add the "Manual trigger" (by using the record option of the the Macro) into the If command.

& Trigg on mask
= =33 while "Measurement stopped” not occurred
I =+ if FFT1: AvSpe [1]-Input 1 crosses Mask_Tem
' 4 Manual Trigger
«5 End if
L End while
L End of macro

: Close
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14.1.1.3 Conclusion

You can now run the measurement and start the the Macro: the recording of the signal will began only if the spectrum of the first input crosses the mask

template.

14.1.2 Masks Group

.._ X New | J.‘\

Manage: Opens the Mask manager and displays the list of masks classified by project

Save: Saves the mask loaded in the editor in the current project.

New: Creates a new mask. The "Masks settings" dialog box is displayed, in order to define masks characteristics.

&
El
Save As: Saves the mask with a new name in the current project.

Disabled if a template is already edited.

Template types

Displays the type of the new mask. The different types are

¢ 1/n octave (available if 1/n octave plug-in analyzer is available)

¢ Profile
¢ Frequency narrow band (available if one or more FFT plug-in analyzer is available)

¢ Order narrow band (available if one or more synchronous order analysis plug-in analyzer is available)

@ Manage alarms: Open a dialog box displaying the list of available alarms.
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B

— Alarms

Al FFTT: AvSpe [1Hnput 1 4 authonezed amplitude
Al Oct AwMOct [1]H-nput 2/ Moize limits

_¥ |

Carcel | Ok,
Select an alarm and click the remove button M to remove the alarm.

l B Add Alarm: Create a new comparison alarm in the active a graphic window. Disabled if the window does not contain a template result and a
result coming from a plug-in.

14.1.3 Mask Manager

Result template manager @

[ &-@ Drefault Project - Mew
EL Eﬁ Reference | |
L ShutDown 24-06-201
5@ Tors resolution bl
!@ Mizzing tooth
o g Valid TSA Nissan
&-E test
!:h Seven Demno
5 *'fh Report Delete

[ T
L [T 3

Rename
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Cloze
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* New: Creates a new mask in the project selected in the list. The "Masks settings" dialog box is displayed, in order to define masks
characteristics.

Disabled if a template is already being edited.
¢ Edit: Edits the mask selected in the list.
See "Frequency narrow band mask settings" topic p 56.

¢ Rename: Renames the mask selected in the list.
¢ Delete: Deletes the template selected in the list.

14.1.4 Mask settings

14.1.4.1 1/n octave mask settings

Result template settings IEI
Mame : |
Type: |1a"n octave ﬂ
Central frequencies
ki |1EIEI mHz j Hz
bMode : |1a"3rd octave j
' Bz
Wi : |':| s
b ax |'I 0 s
Phusical quantity : |.-i'-.|:|:elerati|:|n j
k. Cancel |
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14.1.4.1.1 Central frequencies

® Min: Minimum value on X-axis.
e Max: Maximum value on X-axis.

¢ Mode: Defines the number of frequency bands. Available with 1/n octave template result only.

The possible values are

e Octave
 1/3" octave
e 1/12t octave
o 1/24t octave

14.1.4.1.2 Y axis
® Min: Minimum value on Y-axis.
* Max: Maximum value on Y-axis.

¢ Physical quantity: Physical quantity represented on Y-axis.

14.1.4.2 1/n octave mask editor

Result Template Editor - Background noise ;LQL}_(I
- E i Dizplay ;
| Mode: 1/Mth Octave muti-trace
ﬂ Tbrgf::sl-;grnund roize
% {mﬂl“; %ﬂcy 1 B1,3Hz
1254 dE
ﬁ Point :-: ¥ B
2 I 120m 9.7
2 Z40m 23,2
3 490m 129.3 —
4 970m 26,7
5 1.24 250
6 3.87 27.3
|z 772 mi .
2
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L]
Select a barl k : Switches to "Select" mode. Bar is selected by clicking on it. The selected bar can be resized by dragging and dropping.

Select all bars : Selects all bars of mask. All bars can be resized by resizing one of them. The same offset is applied to all bars.

14.1.4.2.1 Graph contextual menu
¢ Y scale: Switches between linear and dB scale on the Y-axis.
14.1.4.2.1.1 Edit grid

e Select point: A click on a grid line selects the corresponding point in the graph area.
e Edit point: You may double-click on a cell to edit the X-coordinate or Y-coordinate of a point.

The Y-coordinate value is bound by the Y minimum and maximum values.
The X-coordinate value is bound by the previous and next point?s X-coordinate.
Clicking on another cell or pressing enter key validates a value.

* Paste special: The edit grid or a part of the edit grid may be filled by editing the grid content in Excel®, and then copying and pasting from the
clipboard.

Only selected cells are updated, if the grid content is valid.
The X-coordinates of the first and last point cannot be edited. The corresponding cells are disabled.

The values used in the Excel® sheet must be specified in the current units.

14.1.4.2.2 Profile mask settings
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Result template settings
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14.1.4.2.2.1 X axis

e Min: Minimum value on X-axis.
¢ Max: Maximum value on X-axis.

e Physical quantity: Physical quantity of the reference (represented on X axis).

14.1.4.2.2.2 Y axis

e Min: Minimum value on Y-axis.
¢ Max: Maximum value on Y-axis.

¢ Physical quantity: Physical quantity represented on Y-axis.

14.1.4.2.3 Profile mask editor

Result Template Editor - essai doc
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o -
Add a point : Switches to "Add point" mode. In this mode, a new point is created by clicking in one of the two graph areas. A point with
the same X-coordinate is added to the curve of the other graphic area. The Y-coordinate of this point is calculated by linear interpolation

between previous and next point.

(]
Select a point : Switches to "Select" mode. A point is selected by clicking on it. The selected point can be moved by dragging and
dropping. The drop area is bound by the X-coordinates of the next and previous points, and the Y-axis minimum and maximum values.

When a point is selected in one of the two curves, the point with same X-coordinate is selected in the other curve. When a point is moved, the point with
the same X-coordinate in the other curve is moved also, in order to keep the same X-coordinate.

The two end points can be translated on the Y-axis only. Their X-coordinates are the X-axis minimum and maximum values, respectively.

. A

Select all points : s all points on both curves. A curve can be translated on the Y-axis by moving one of its points.

L]
Remove selected point : Removes the selected point from both curves. The previous point becomes the new selected point. Not
available if all points or one of the end points are selected.

14.1.4.2.3.1 Graph contextual menu
¢ Add point: Used to add a point by right-clicking on the desired position. A point with the same X-coordinate is added in the other curve. The
Y-coordinate of this point is calculated by linear interpolation between previous and next point.
¢ Remove point: Used to remove the designated point by right-clicking on it. The point with same X-coordinate is removed from the other curve.
Only available when the user has right-clicked a given point (except end points).
¢ Move point: Used to move the designated point by right-clicking on it. A left click in the graph area determines the new position of the point.

The point with the same X-coordinate in the other curve is moved also, in order to keep the same X-coordinate
¢ Y scale: Switches between linear and dB scale on the Y-axis.

14.1.4.2.3.2 Edit grid

¢ Select point: By clicking on a grid line, you may select the corresponding point in the graph area.
¢ Edit point: Double-click on a cell to edit the X-coordinate module or phase. A cell can be also edited by selecting it and pressing the enter key.

The module value is bound by the module minimum and maximum values. The phase belongs to the range [-Pi,Pi]. The X-coordinate value is bound by
the X-coordinate of the previous and next points.

A value is validated by clicking on another cell or pressing the enter key.

* Paste special: The edit grid or a part of the edit grid may be filled by editing the grid content in Excel®, and then copying and pasting from the
clipboard.

Only selected cells are updated, if the grid content is valid.
The X-coordinates of the first and last point cannot be edited. The corresponding cells are disabled.

The values used in the Excel® sheet must be specified in the current units.

14.1.4.2.4 Frequency narrow band mask settings
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Result template settings

Name '

Type : |Frequ ency namow band _1_r_|
Freguencies

Min : 20 Hz

Max : 20k Hz
Y Axis

Min : 0 g

e : 10 g
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Seftings

MNumber of lines : 401 lines - |
Weighting window : [Hanning ﬂ

Ok Cancel |
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14.1.4.2.4.1 Frequencies

e Min: Minimum value on X-axis.
¢ Max: Maximum value on X-axis.

14.1.4.2.4.2 Y axis

e Min: Minimum value on Y-axis.
e Max: Maximum value on Y-axis.
¢ Physical quantity: Physical quantity represented on Y-axis.

14.1.4.2.4.3 Settings
e Number of lines: Defines the number of lines.
This setting is particularly usefull to exploit Power Spectrum Density or Energy Spectrum Density
* Weighting window: defines the used weighting window. This setting is used to use mask in PSD units

14.1.4.2.5 Frequency narrow band mask editor

l..> Result Template Editor - Engine Ac115 1 N [=|
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° +
Add a point I i) witches to "Add point" mode. In this mode, a new point is created by clicking in the graph area.

(]
Select a point k : Switches to "Select" mode. The point is selected by clicking on it. It can be moved by dragging and dropping it. The drop
area is limited by the next and previous point X-coordinates, and Y minimum and maximum values. The two end points can be translated on

the Y-axis only. Their X-coordinates are the X minimum and maximum values, respectively.

. A

Select all points : s all points of mask. The entire curve can be translated according to the Y-axis by moving one of its points.

L]
Remove selected point : Removes the selected point. The previous point becomes the new selected point.
Not available if all points or one of the end points are selected.

. A
Generate min-max mask : Displays a dialog box used to generate a min-max mask from the mask edited, applying an offset ratio. The
min-max mask is made up of two curves: from each point on the mask edited, two points with same X-coordinate are generated, applying the

offset ratio negatively and positively on theY-coordinate.

Offset x|
Fiatio offzet : |4EI %

DK | Cancel |

A click on the OK button changes the mask edited to a min-max mask, which is displayed in the editor (see Min-Max mask editor).
14.1.4.2.5.1 Graph contextual menu

¢ Add point: Used to add a point by right-clicking on the desired position.
e Remove point: Used to remove the designated point by right clicking on it.

Only available when the user has right-clicked a given point (except end points).

¢ Move point: Used to move the designated point by right-clicking on it. A left-click in the graph area determines the new position of the point.
¢ Y scale: Switches between linear and dB scale on the Y-axis.

14.1.4.2.5.2 Edit grid
e Select point: Clicking on a grid line selects the corresponding point in the graph area.
e Edit point: A double-click on a cell is used to edit the X-coordinate or Y-coordinate of a point. A cell can be also edited by selecting it and
pressing the enter key.
The Y-coordinate value is limited by the Y minimum and maximum values.
The X-coordinate value is limited by the X-coordinate of the previous and next point.

A value is validated by clicking on another cell or pressing the enter key.

* Paste special: The edit grid or a part of the edit grid may be filled by editing the grid content in Excel®, and then copying and pasting from the
clipboard.

Only selected cells are updated, if the grid content is valid.
The X-coordinates of the first and last point cannot be edited. The corresponding cells are disabled.

The values used in the Excel® sheet must be specified in the current units.
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14.1.4.2.5.3 Min-Max mask editor
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Add a point to top curve i ;

A

Add a point to bottom curve |

area.

itches to "Add point" mode. In this mode, a point is added to the top curve by clicking in the graph area.

: Switches to "Add point" mode. In this mode, a point is added to the bottom curve by clicking in the graph

Select a point IEI: Switches to "Select" mode. A point is selected by clicking on it. The selected point can be moved by dragging and
dropping. The drop area is bound by the X-coordinates of the next and previous points, and the Y axis minimum and maximum values. The

two end points can be translated on Y axis only. Their X-coordinates are the X-axis minimum and maximum values, respectively.

Select all points of top curve

points.

Select all points of bottom curve

of its points.

Select all points of both curves

points.

WA

-

Remove selected point of top curve

A

Not available if all points or one of the end points are selected.

point.

Not available if all points or one of the end points are selected.
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: Selects all points of the top curve. The entire curve can be translated on the Y axis by moving one of its

: Selects all points of both curves. Both curves can be translated on the Y-axis by moving one of their

Removes the selected point of top curve. The previous point becomes the new selected point.

Remove selected point of bottom curve : Removes the selected point of bottom curve. The previous point becomes the new selected

: Selects all points of the bottom curve. The entire curve can be translated on the Y-axis by moving one
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14.1.4.2.5.4 Edit grid

The editor contains two edit grids, one for each curve. The top and bottom grid are intended to edit the top and bottom curves, respectively.
¢ Select point: By clicking on a grid lines, you may select the corresponding point in the associated curve. A cell can be also edited by selecting
it and pressing the enter key.
e Edit point: You may double-click on a cell to edit the X-coordinate or Y-coordinate of a point.
The Y-coordinate value is bound by the Y minimum and maximum values.
The X-coordinate value is bound by the previous and next point?s X-coordinate.

A value is validated by clicking on another cell or pressing enter key.

* Paste special: The edit grid or a part of the edit grid may be filled by editing the grid content in Excel®, and then copying and pasting from the
clipboard.

Only selected cells are updated, if the grid content is valid.
The X-coordinates of the first and last point cannot be edited. The corresponding cells are disabled.
The values used in the Excel® sheet must be specified in the current units.

14.1.4.2.6 Order narrow band mask settings

Result template settings X

Mame : ||

Type: ||:|r|:|er narmow band ﬂ

Orders

kdir |EI

bl ax : |4

Y Az

din - |n e

b ax : |'I 1] o

Phyzical guantity : | Acceleration |
Ok Cancel |
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14.1.4.2.6.1 Orders

e Min: Minimum value on X-axis.
¢ Max: Maximum value on X-axis.

14.1.4.2.6.2 Y axis

e Min: Minimum value on Y-axis.
e Max: Maximum value on Y-axis.
¢ Physical quantity: Physical quantity represented on Y-axis.

14.1.4.2.7 Order narrow band mask editor

Result lemplate Editor - essai doc

(Display
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. | +
Add a point s witches to "Add point" mode. In this mode, a new point is created by clicking in the graph area.
(]
Select a point k : Switches to "Select" mode. The point is selected by clicking on it. It can be moved by dragging and dropping it. The drop
area is limited by the next and previous point X-coordinates, and Y minimum and maximum values. The two end points can be translated on
the Y-axis only. Their X-coordinates are the X minimum and maximum values, respectively.
. %

Select all points : s all points of mask. The entire curve can be translated according to the Y-axis by moving one of its points.

Remove selected point : Removes the selected point. The previous point becomes the new selected point.

Not available if all points or one of the end points are selected.

° /\r"'

Generate min-max mask : Displays a dialog box used to generate a min-max mask from the mask edited, applying an offset ratio. The
min-max mask is made up of two curves: from each point on the mask edited, two points with same X-coordinate are generated, applying the
offset ratio negatively and positively on theY-coordinate.

Ratio offzet - |40 %

] | Cancel J
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A click on the OK button changes the mask edited to a min-max mask, which is displayed in the editor (see Min-Max mask editor).

* Result Template Editor

I RdP B

14.1.4.2.7.1 Graph contextual menu

e Add point: Used to add a point by right-clicking on the desired position.
¢ Remove point: Used to remove the designated point by right clicking on it.

Only available when the user has right-clicked a given point (except end points).

¢ Move point: Used to move the designated point by right-clicking on it. A left-click in the graph area determines the new position of the point.
¢ Y scale: Switches between linear and dB scale on the Y-axis.

14.1.4.2.7.2 Edit grid
¢ Select point: Clicking on a grid line selects the corresponding point in the graph area.
e Edit point: A double-click on a cell is used to edit the X-coordinate or Y-coordinate of a point. A cell can be also edited by selecting it and
pressing the enter key.
The Y-coordinate value is limited by the Y minimum and maximum values.
The X-coordinate value is limited by the X-coordinate of the previous and next point.

A value is validated by clicking on another cell or pressing the enter key.

* Paste special: The edit grid or a part of the edit grid may be filled by editing the grid content in Excel®, and then copying and pasting from the
clipboard.

Only selected cells are updated, if the grid content is valid.
The X-coordinates of the first and last point cannot be edited. The corresponding cells are disabled.

The values used in the Excel® sheet must be specified in the current units. Create a new comparison alarm in the active a graphic window. Disabled if
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the window does not contain a template result and a result coming from a plug-in.
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15 NVGate Monitor Plug In

The Monitor plug-in offers simple and powerful ways to monitor the measured signals. This 4 channels plug-in runs independently from the general
analyzer status (running/Paused/stopped) with the capability of swapping connected channels at any time.

| | @.ﬁ.vg.Decay 200ms

o Crverall analysis
Inputs
4 Filter
Monitor e |

The second capability of the monitor is to extract statistical components of the signal in a specific bandwidth. Extracted levels can be used for triggering
and waterfall references.

The monitor runs its analyses on a specific processor (DSP) allowing a totally independent computation for the regular analyses.
Note: Clicking on the bottom right icon (@) opens the monitor plug-in properties dialog allowing a full access to all the settings.

15.1 Monitor

The Monitor input can be connected and hot swapped independently of any plug-in analysis. It is used to monitor one or several signals.

Input x
Monitor

I:I » Plug-in analyzer

FFT Overall

analysis

Avg] Avgl

Avg spectrum x DC. EME,
Inst spectrum Min, Max
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15.2 Connect tutorial

e Click on tab: Acquisition, connect Input, then drag and drop the channels on monitor.
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¢ note that you can have a scalar profile by putting the scalar into the waterfall.

P Tyoe: Fast Ill P average: Shortleg 1f8s~ ? 'S Mode: OFF
& Exp. Constant | 125ms & Total sy _-3::: Depth | 500
8 short Avg. | 125ms
& =] Crwerall acoushc a | Water fal a
Merdior watariall
Flenilt
Max
Min
P
Pask-Pesk X |
Cresi-Facior
Sem
Hurtomn
ML <
Wi Monc DL [THrpt 1
Wi Mon DIC [ZHepus 2
Refsmncs / X 5
] Corphaay corremetions propeiee: i 4 Cancel Help
« Back Mext »

15.3 Display and Available results

You can display the results using add/remove windows.
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e Triggered block: This displays the time domain signal.

¢ Inst. spectrum: This displays the FFT processing results.
¢ Avg. spectrum: This displays the average spectrum.

¢ DC, Max, Min, RMS, Kurtosis on a specified band

15.4 Settings
15.4.1 Channel

=l Monitor

:i.--Bf':| Manitor Ch

+-~@ Channel 2

-~ Channel 3

-~ Channel 4

=~ FFT analysis

..... i) Range: 10 kHz

..... i@y Resolution: 25 Hz

..... i =) Number of lines: 401 lines

..... iE Domain: Spectral

----- - HAvg, duration: 400 ms

=~ Owerall analysis

----- -4 Avg. duration: 40 ms

----- -4 Filter order: 4

----- ¥ Low cut-off frequency: 1.1 kHz
----- &) High cut-off frequency: 5 kHz
---------- [®] Filter: Off

. EI
L==——linputs: Opens the channels sources selection. Allows choosing which input or track is monitored. Up to 4 ch at a time. The channel
sources can be swapped at any time sis, record, play-back) of the instrument.

Contains the source of the signal to be monitored.
¢ Using input 5 to input 8 as source with an OR35 analyzer will cause Non-real-time analysis. This way may lose some trigger event

samples.: input source to be analyzed. It may come from the Front-end input or from the Player in post analysis mode (see the post analysis
chapter). In post analysis mode, tracks with a signal bandwidth lower than the range of the Monitor cannot be plugged.

15.4.2 FFT analysis
Contains the settings related to the FFT analysis of the signals to be monitored.
¢ Range: the frequency range of the Monitor plug in.

Hidden/fixed: The monitor range is fixed by the input frequency range (in connected mode on-line) and by the max bandwidth of the player (in post
analysis mode).

¢ Resolution: the resolution of the FFT. This is a fixed setting, for information only. It displays the resolution between two points of a spectral
result. The FFT resolution is obtained by dividing the frequency range of the FFT by the resolution minus 1. For example if the FFT Range is

20kHz and the resolution is 401 lines, then the frequency span is: 20000 / (401 - 1) = 20000 / 400 = 50Hz.

¢ Number of lines: The FFT number of analyzed lines.
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Hidden/fixed: fixed to 401 lines

e Domain: The averaging domain: spectral domain averaging computes the average after FFT processing.

Hidden/fixed: fixed to spectral

L]
@ Average duration: Setup the exponential spectrum average decay of the FFT part.

15.4.3 Overall analysis

---------- Monitor channel |---------cccomo__

BP

i Filter /.7 RMS
| —> Max
i ' Min

L]
I:I Overall analysis: Opens the statistical extraction setting. This dialog set up the filter characteristics and the averaging of the extracted
values (DC, RMS, Min/Max, Kurtosis)

¢ Avg duration: Each scalar is computed for each block of signal (length of the block is 256/ (Front-end / Input Sampling), and then average
during the value of the setting.

¢ Filter order: the order of the filter: 2, 4, 6, 8 or 10.
e Low cut-off frequency: the low cut-off frequency of the filter. Its minimum value is 0.055 * FR, where FR is the input frequency range.
However, the following conditions must also be fulfilled:

0.0075 * FR <= B <= 0.5 FR,

Where B is the bandwidth between Low and high cut-off frequency
and FR is the input frequency range.

¢ High cut-off frequency: the high cut-off frequency of the filter. Its maximum value is the input frequency range. However, the following
conditions must also be fulfilled: see Low cut-off frequency.

ra
L

— IFilter: Allows applying the filter (Tick on) or bypassing it (No Tick). The Bypass is immediate without delay.
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16 NVGate Octave Analyzer

dlltLlpper Band 20kHz Type: Shortleg 1/8s r
ﬁﬂh Lower Band 20Hz 'ﬁ Avg. duration 30s
E] Resolution: 1/3rd octave - ﬁshnrt duration 125ms

1/n Octave a

=1l 1/n octave
B?j Channels
=~ Trigger
----- B Start: Free run
..... E Stop: Free run
----- B2 Repeat: Off
=~ Average
----- E Type: Fast
..... i @) Exponential time constant: 125 ms
=)~ CPEB filters
---------- [®] Autobandwidth: On
----- -4 Lower central freq.: 20 Hz
..... i @ Upper central freq.: 10 kHz
----- ~F=) Mode: 1/3rd octave
----- E Owerall weighting: Z-weighting
..... i@q Overall range: 3.99 Hz - 10 kHz
NVGate Octave analyzer is especially designed for vibration and acoustic signal analysis needing 1/nth octave analysis. This plug-in provides 1/1, 1/3rd,

1/12th and 1/24th digital filters that complies with the latest acoustic standards, such as IEC 61260-1:2014 standard. It provides real time analysis and
post analysis results.

Moreover, the user can select time domain weightings (A or C) and time domain digital integrators and can apply on spectral results A or C weighting.
A lot of averaging modes are available and to comply with acoustic standards, detectors also provide Fast, Slow, Impulse and LEQ averaging.

Octave Tracking is available with time, RPM, or any ?V triggering.
16.1 Structure and Operation overview

16.1.1 Structure

The figure below shows the block diagram of the analyzer (for one channel) with octave set from 20 kHZ to 2,5kHz.
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After amplification and antialias filtering, analog input signals are sampled at 51.2 kHz and converted by an analog to digital converter.

The sample frequency depends on the value of the High Filter Setting
Next, the input signals can be time weighted filters.

¢ A, B and C weight filters : These filters available in acoustic frequency range (i.e. from 20 Hz to 20 kHz) satisfy requirements from last
standards IEC 651 type 0 and IEC 804 type 0.

¢ Any other NVGate filter need to be apply on Input Front end (real time) or Input Player (post analyisis).

After time domain filtering, the signals go to the digital 1/nth octave filter bank.

This filter bank is based on the 6t order digital band pass. A downsampling for low central frequency filters reduces computation load. The
downsampling filters have a rejection greater than 90 dB at half of each new sampling rate and a ripple less than 0.007 dB in the useful bandwidth.

The filter range uses base 10 so that we get exact frequencies at 0.1 Hz, 1.0 Hz, 10 Hz, 100 Hz, 1 kHz and 10 kHz.
16.1.2 Computation central frequency

The following calculations are used to compute the central frequencies:

e fc=1000 = 1070 for 1/1 octave

e fc=1000%10™" for 1/3™ octave
e fc=1000 * 10®0540 for 1/12® octave
e fc=1000 = 1= for 1/24™ octave

Number of filter and frequency range for each filter bank:

1/1 octave filter bank:

e can have up to 11 filters (with 1 to 1000 frequency ratio),
e covers range from 125 mHz to 16 kHz.

1/3' octave filter bank:

e can have up to 31 filters (with 1 to 1000 frequency ratio),
e covers range from 100 mHz to 20 kHz.

For 1/12th octave:

« the filter bank gets 4 filters for each useful bandwidth of 1/3™ filters, i.e. 124 filters,

e covers range from 92 mHz to 21.8 kHz.

For 1/24th octave:

« the filter bank gets 8 filters for each useful bandwidth of 1/3" filter, i.e. 248 filters,

e covers range from 90 mHz to 22.1 kHz.
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16.1.3 Detector

The next step is the detector process for each 1/nt" filter:

Filterad - Instant Instant
signal =quanng averaging spectrum >
Averaged
Fvaranin
veraging Specinum ’

min
spectrum )
max '

gpectrum

Mlin § hda
hold

The filtered signal is input to a squaring module in order to get true RMS detector.

This module computes 1/N * ?x2_

The instant averaging is always running and is based on the exponential averaging with a time constant equal to 1/fc where fc is the center frequency of
corresponding filter. So each detector has its own time constant and the output fluctuation in the worst case is limited to +/- 0.4 dB with a sine input
signal.

The averaging process provides a lot of modes (linear, exponential and dedicated to acoustical measurements) which are described in averaging part.
A hold box allows to get Maximum and Minimum spectra during one measure.

16.1.4 Stabilisation delay

A stabilization delay is implemented in order to ignore and suppress the transient response of passband filters. It is automatically taken into account
after any change of input setup. It is equal to 5 periods of the lower frequency filter for 1/3™ octave and octave filters. This delay is four times greater for
1/12th octave filters (i.e. 20 periods of the lower frequency filter) and eight times greater for 1/24! octave filters (i.e. 40 periods of the lower frequency
filter).For example, if lower frequency filter is centered at 1 Hz, then the stabilization delay is equal to 5 seconds for octave and 1/3" octave, 20 seconds
for 1/12t octave and 40 seconds for 1/24th octave. During this delay the detectors are inactive.

The filter bank continuously runs and instant averaging is always available (excluding time period for filter stabilization).

In linear modes, trigger events are used to start and/or stop energy computation in detectors and store associated results in the spectrum waterfall
memory.

In exponential modes, detectors are always running and trigger events are only used to store associated results in the spectrum waterfall memory.
16.2 Software use and settings

16.2.1 Connect track and display

We advice using GoToResult result Wizard for connecting track and displaying Octave results.

16.2.2 Display Available results:

Type

Size

Dimension

Domain

Save

1/n octave

FilterNumber

2D

spectral

Yes
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Avg. 1/n octave FilterNumber 2D spectral Yes
Min Avg. octave FilterNumber 2D spectral Yes
Max Avg. octave FilterNumber 2D spectral Yes
Overall level 1 pt 1D level Yes
Overall Weighted 1 pt 1D level Yes

* 1/n octave: This result is always available. It displays the output of the RMS detectors that analyzes the output of each filter from the filter
bank.

¢ Avg. 1/n octave: This result is available when the 1/n Octave plug-in is in "Running" state. It displays the result of the averaging of the 1/n
octave result.

¢ Min Avg. octave: This result is available when the 1/n Octave plug-in is in "Running" state. It displays the minimum value of each band of the
Avg 1/n octave result. Restarting the plug-in will reset this result.

e Max Avg. octave: This result is available when the 1/n Octave plug-in is in "Running" state. It displays the maximum value of each band of the
Avg 1/n octave result. Restarting the plug-in will reset this result.

¢ Overall level: This result is available when the 1/n Octave plug-in is in "Running" state. It displays the overall level of the signal between the
lower and upper frequency. It is computed before the filter bank, thus it is not the addition of the values of the 1/n octave result.

¢ Overall Weighted: This result is available when the 1/n Octave plug-in is in "Running" state. It displays the overall level of the weighted signal
between the lower and upper frequency. The weighted filter is chosen by the 1/n octave/CPB filters/Global Level Weighting setting. It is
computed before the filter bank, thus it is not the addition of the values of the 1/n octave result.

16.2.3 1/n Octave Settings

ally Upper Band 20kHz B3 Type: Shortleqi/ss -
% Lower Band  20Hz & avg. duration 30s
E’ Resolution: 1/3rd octave - ﬁshnrtduraﬁun 125ms
1/n Octave a
1 1/n octave
B?j Channels
|-~ Trigger

"~ CPB filters

..... EJ Start: Free run
..... ~F=) Stop: Free run
..... --F= Repeat: Off
B Average

----- E Type: Fast
..... il Exponential time constant: 125 ms

---------- [®] Autobandwidth: On

----- & Lower central freq.: 20 Hz

..... i @) Upper central freq: 10 kHz

----- ~FZ) Mode: 1/3rd octave

----- E Owerall weighting: Z-weighting
..... i " Overall range: 3.99 Hz - 10 kHz
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16.2.3.1 Channel

Contains the settings related to the source input.

¢ Source: input source to be analyzed. It may come from the Front-end input or from the Player in post analysis mode (see the post analysis
chapter). In post analysis mode, tracks with a signal bandwidth lower than the Upper central frequency cannot be plugged.

16.2.3.2 Trigger

Contains the settings related to triggering events and how to start and stop signal computation.

o Start: defines the event to start the analysis. The user can choose any event among the list of defined events. By default only the Free run
and Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Start" condition.

» Stop: defines the event to stop the analysis. The user can choose any event among the list of defined events. By default only the Free run
and Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Stop" condition.

* Repeat: This setting allows selecting a condition for the plug-in to be restarted. If an event is selected as a Start event, the option New start is
available, and when this mode is selected each Start event restarts the plug-in. The mode End of averaging is available when the value of the
1/n Octave x/Average/Type setting is different from the Exponential mode, it restarts the plug-in when the averaging is finished. It is set to
"Off" except for linear average when it is set to "End of averaging". In this case, the "Avg duration" gives the periodicity of the average restart.

Repeat Description

Off no repeat. The measurement is stopped at the end of averaging.

New start The measurement restarts when the start event occurs. It is enabled if Start is different from Free run.
End of averaging The measurement restarts at the end of averaging.

Hidden/fixed: the average type sets the authorized repeat modes.

Type Repeat mode
Linear Off / New start / End of Averaging
Repeat Set to End of averaging
Short LEQ (1/8s or 1s) Set to End of averaging
Set to Off
Other types

The following scheme is a description of the two different repeat modes:
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Reset +
End of Start event Oct result

Averaging available

Repeat on
end of
averaging E:Ere:t on

- Mode Repeat on ?end of averaging?:

1/N Oct results
available

Start Stop
N , Y
T Avg duration

k J
-

Run Stop Event

The ?Run? corresponds to the start of the analyzer. The start is the beginning of average duration. At the end of the first average, the second average
will start and so on until the end of the integration time (even if the last short time integration duration is not over). Each averaging has the same size,
except the last that can be smaller.

- Mode Repeat on ?New start?:

4 1/N Oct results
available
T g
Run
Start Start
New
Event
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The ?Run? trigger the analyzer, but the average begins at the start event (set in the event definition). This averaging stops at the end of average
duration or at the stop event. Then the next averaging is waiting for the new start event to occur.

In case a new event occurs during a previous averaging, this start event won?t be effective because the previous average duration is not over, you can
only set other event after the end of the previous one.

16.2.3.3 Average

Contains the settings related to the type of averaging of the signals to be computed.

L]
TypeE: the average type.

Type Description

Linear Arithmetic average of the instantaneous 1/n octave during the "Avg duration”

=

Performs linear averaging over "Short duration"
duration" results over "Avg. duration” time

time and finally computes a linear average of all "Short

Refresh is performed every "Short duration" with the display if the corresponding linearly averaged spectrum
Repeat over "Short duration" time.

The final averaged spectrum corresponds to the linear averaged spectrum over "Avg. duration” (equivalent to
the linear average of each "Short duration" result).

The event "Oct result available" (to be used for instance as a trigger in the waterfall) corresponds to the Avg.
1/n oct spectrum after each "Short duration" calculation.

Works with the same time constant on every detector. It is equivalent to a RC filter following the squaring
module. Performs continuous exponential averaging of instantaneous 1/n octave spectrum over "Exponential
time constant” value.

Exponential Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs))*256 with fs the input
sampling frequency)

The event "Oct result available" corresponds to the periodicity (1/(fs))*256 with fs the input sampling
frequency).

Performs exponential averaging with averaging time in each 1/n octave band inversely proportional to the
frequency so that the product B*T is constant.

For "Constant BT 0.2 dB": B*T = 500

with B the center frequency of 1/n octave band and T the corresponding integration time.

This averaging setting gives a standard error "epsilon"<0.2dB

Constant BT 0.2 dB
Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the
input sampling frequency)

The event "Oct result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling
frequency).

Constant BT 0.5 dB Performs exponential averaging with averaging time in each 1/n octave band inversely proportional to the
frequency so that the product B*T is constant.

For "Constant BT 0.5 dB": B*T = 100

with B the center frequency of 1/n octave band and T the corresponding integration time.

This averaging setting gives a standard error "epsilon"<0.5dB

Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the
input sampling frequency)

The event "Oct result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling
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frequency).

Constant BT 1 dB

Performs exponential averaging with averaging time in each 1/n octave band inversely proportional to the
frequency so that the product B*T is constant.

For "Constant BT 1 dB": B*T = 25

with B the center frequency of 1/n octave band and T the corresponding integration time.

This averaging setting gives a standard error epsilon <1dB

Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the
input sampling frequency)

The event "Oct result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling
frequency).

Constant BT 2dB

Performs exponential averaging with averaging time in each 1/n octave band inversely proportional to the
frequency so that the product B*T is constant.

For "Constant BT 2 dB": B*T = 5

With B the center frequency of 1/n octave band and T the corresponding integration time.

This averaging setting gives a standard error epsilon<2dB

Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the
input sampling frequency)

The event "Oct result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling
frequency).

Short LEQ 1/8s

Corresponds to a linear averaging with a fixed "Short duration" of 1/8s (equivalent to Repeat averaging mode
with non selectable "Short duration" parameter).
New result available every 125 ms for display and for the Waterfall.

The event "Oct result available" corresponds to the Avg. 1/n oct spectrum after each "Short duration”
calculation (every 125ms).

This average mode is not available for frequency ranges below 5kHz.

Short LEQ 1s

Corresponds to a linear averaging with a fixed "Short duration" of 1s (equivalent to Repeat averaging mode
with non selectable "Short duration” parameter).

New result available every second for display and for the Waterfall.

Note: The tenth second measure corresponds to the average of the entire measurement (not the average for
the tenth second). Moreover if you stop the measurement before the end, the last measurement would not be
displayed.

The event "Oct result available" corresponds to the Avg. 1/n oct spectrum after each "Short duration”
calculation (every 1s).

This average mode is not available for frequency ranges below 5kHz.

Corresponds to an exponential averaging with a fixed "Exponential time constant" of 0.125s.
Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the
input sampling frequency)

Fast
The event "Oct result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling
frequency).
This average mode is not available for frequency ranges below 5kHz.

Slow Corresponds to an exponential averaging with a fixed "Exponential time constant" of 1s.

Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the
input sampling frequency).

The event "Oct result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling
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frequency).

This average mode is not available for frequency ranges below 5kHz.

Impulse

Corresponds to an exponential integration with a raise Exponential time constant of 35 ms and a fall
Exponential time constant of 1500ms.

Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the
input sampling frequency).

The event "Oct result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling
frequency).
This average mode is not available for frequency ranges below 5kHz.

Hidden/fixed: the last five types are enabled only if the Upper central frequency is upper than 6.3 kHz.

Avg. duration

=

: defines the long term average duration time in second. See the table below for more information. If you change the short

duration, the average duration will be automatically adjust to the closest value multiple of short duration.

Short duration

=

: defines the short term average duration time in second. See the table below for more information.

¢ Exponential time constant: defines the average duration time in second for the exponential averaging mode. See the table below for more

information.

Hidden/fixed:
Type Avg. duration Short duration Exponential time constant
Linear Visible not used not used
Repeat visible visible not used
Exponential not used not used visible
Cst BT not used not used not used
Short LEQ1/8s visible set (1/8s) not used
Short LEQ 1s visible set (1s) not used
Fast not used not used set (1/8s)
Slow not used not used set (1s)
Impulse not used not used set (0.035s)

16.2.4 CPB filters

¢ Autobandwidth: manages the analysis and recording bandwidths automatically. The Inputs selection window allows the use of 2 different
sampling rates for the dynamic inputs. It gathers inputs with the same physical quantity into groups, maintaining the same sampling into each
group. When inputs are associated with the analysis plug-in, it adjusts its analysis bandwidth to match the inputs ones. Mixing input
bandwidths in one analysis plug-in lead to set its bandwidth to the lowest one. Autobandwidth is set by default . When it is enabled in the
plug-in, these settings "switch to informative status"

Lower central freq

—

: the central frequency of the lower band of the frequency range. The bands considered are octave bands (for the

octave mode) and 1/3 octave bands (for the other modes).

The user enters a value, which is adjusted to the closest central frequency. The bandwidth between the Lower and Upper central frequencies must be
lower than or equal to eleven filters (considering octave bands) and 31 filters (considering 1/3 octave bands). So, if this bandwidth increases, then the
Upper central frequency is automatically reduced.
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L]
Upper central freq@: the central frequency of the upper band of the frequency range. The bands considered are octave bands (for the
octave mode) and 1/3 octave bands (for the other modes).

The user enters a value, which is adjusted to the closest central frequency. The bandwidth between Lower and Upper central frequency must be lower
than or equal to eleven filters (considering octave bands) and 31 filters (considering 1/3 octave bands). So, if this bandwidth increases, then the Lower
central frequency is automatically increased.

Note: For having the last band compatible with the Class #1 standard, the front end sampling frequency need to cover the full band. Exemple: for having
Class #1 compatible for 1/3 octave 20kHz the sampling frequency need to be 65,536kS/s. If you let the sampling frequency at 51.2kS/s (20kHz
bandwith) you will be Class #2 standards.

) Mode! :
Mode Description
Octave Octave digital filter
1/3 octave 1/3 octave digital filter
1/12 octave 1/12 octave digital filter
1/24 octave 1/24 octave digital filter

¢ Global Level weighting:

Weighted overall levels of the1/n Octave Plug-in are now computed in the time domain (weighting filter and detector). Processing weighting in the time
domain provides accurate measurement for non-stationary signals (impulsive).

CPB filters |
R RN R T Lower central Freq. 20 ﬂ Hz =10l x|
100.0+— Upper central freq, 20k, ﬂ Hz
= a80.04—
PD:' BO0+—
a0l Mode |1,|'3r-:| ockave j
200+—
1000 — alobal Level Yeighting I.ﬁ.-waghtlng j
o g00+—
& ED0{—
40 04— Ok, Cancel | Help
20.0+— i
20 315 G50 20 125 200 315 500 800 16k 215k S5k &k 125k 20k Lin A
Fraquency [Hz] I
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The type of time domain weighting (A or C) is selected in the ASB setting 1/n Oct / CPB filters / Global level weighting.

These overall values can be displayed in view meter.

ock: Crwrlin [ 1 ]-Impuk 1

16.3 1/n Octave status

All statuses are available to add to the control panel

Customize Control Panel

Settings | Status | Macro| Status Area | Macro |
= FrT 4 ~ 3

Elg Senc. order 1
Elg Spnc. order 2

EIQ 1/n octave L
--E?] Chanmels

[=-~j= Trigger

i Trigger state E@

i L Count

oL Analpsis overload m

s L Time to stabilization

S 14N Oet
- Average m

= CPB filkers
EEI--Q Overall acoustic

- e atertal | é | ﬁ
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16.3.1 1/N oct

Averaging type  Status measurement  Average duration

oot ST«

Plug-in name

The current plug-in status is synthesized in a special progress-bar. This progress bar is automatically displayed in the ?control panel? when the plug-in
is active (i.e. as soon as at least 1 input is connected to the Sync Order plug-in). This status is called ?1/N Oct? and it is available in the status ASB tree

(see customize control panel).

This status displays the type of averaging between brackets (i.e. Lin, Rep, Leq, CBT, Fast, Slow, Ipls or Exp), the plug-in state (Run, Paused, Stop) and
the real-time status.

The way the status bar is displayed depends on the mode selected:
¢ Linear, Repeat, Short Leq: display the Average Duration. The status bar is displayed from left to right. The text displayed indicates the state

of the acquisition (Run, Paused or Stop) with the time.
¢ Cst BT, Fast, Slow, Impulse: the status bar is a ?snake? type; the text displayed indicates the state of the acquisition (Run, Paused or Stop).

¢ Exponential: the status bar is displayed from right to left with flashing until the end of the acquisition. The text displayed indicates the
exponential averaging time.

The color of the background bar and of the text depends on real-time status:
e Green background and white or black text. acquisition in real-time.

* Red background and white or black text. the current acquisition is not real-time (current block is not analyzed).
e Green background and red text. the current acquisition is real-time, but since start not all the blocks were analyzed.

16.3.2 Trigger state

The following scheme describes the different states of the measurement:
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16.3.3 Count
This status displays:
e The average time in linear, short Leq and repeat modes.
* The exponential time constant in exponential, Fast, Slow, Impulse modes.

¢ The integration time T in constant band tracking modes.

Note that in linear mode, if repeat were on end of averaging, the count would restart at the end of averaging until stop event. If repeat were on new start,
the count is set to zero at the end of averaging waiting for a new trigger.

In Short Leq mode, the count is stopped at the end of time duration (the repeat mode is made on short duration).
16.3.4 Analysis overload

This status displays if during the acquisition, there was an amplitude overload (or not) of the analyzed inputs.
16.3.5 Time to stabilization

Until this time to stabilization is over, results are not available. All filters have a stabilization time and at any change of settings, filters need this time
before the results are available. The lower the frequency is the longer this stabilization is.

The filters stabilization time is given by:
Time (s) = x * 5/ lower central frequency

Where x depends on the mode:

Mode X

Octave 1
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If there were no change between two runs, no stabilization would be necessary. But if a new plug-in is connected, the system is reinitialized and then
there is a time to stabilization.
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17 NVGate Output Signals

This module generates multiple signals such as fixed sinus, random noises, and swept sinus. You can have up to 6 outputs channels with OROS
analyzers.

17.1 Connect

-

@ | Sine Al Chirp

: /|1 Multi-=sine — Random Noise
Signals

|+ Swept-sine Za Output settings
QOutputs

On the tab acquisition, Output can generate a signal on the front-end outputs (generators)

The left button (signals) allows selecting the signal type from the list and connecting it to the available outputs (1 to 6) .The other buttons open the signal
settings and manage the generators activity.

. -

@ Signals: Shows the list of available signals and let the users connect it to the outputs. You can easily connect signal with a "drag
and drop" on the windows below.

Available zignals Cutputs
B?j [mputs B?j Outputs
= B?j Tars B%.-‘i'-.ux. Outputs
= B% Operatorg
E?j Sine

H, Multi-sine

B?j R andaom noize
B, Chirp
B%.ﬂ.dvanced Sine
= B% Flaver track.s
H, Maritar Ch

< >
L4 > . . .
Dizplay connectionz properties
Ok Cancel Apply Help
< Back Mext =
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17.2 Settings

17.2.1 Output general settings

%

=)~ Output settings
- i@ Transition time: 300 ms

..... -~ [E] Mute all: Off

...... - Emergency Stop

Outputs settings: Manages the generated signal settling, (Mute, transition time). It is also available on ASB front end.

Used to control general output behavior. i.e. the signal generated on Out 1 &2 and Aux. Out 1 to 4.

¢ Transition time: The value of this setting is the time it takes for the output to go from 0 to activated level and the time it takes for the output to
go from the activated level to 0 when deactivated. This transition time is applied only if the Output x/transition control value is "On"

Amplitude F 3

Level 4+~

+ Tranzition
Time

1

1

|

|

1

1

|

1

|

|

1

1

|

i
+ Tranzition
STOP  Time

et

¢ Mute 'all On / Off: When "On", all the outputs are set to zero. The value of this setting is automatically set is "On" when the Emergency Stop

setting from the same sub-module is

pushed.

'Emergency Stop: Automatically mutes all the outputs when pushed. Use the Mute all setting from the same sub-module to make the outputs work

again.
17.2.2 Output channel settings

Available on ASB/ front end/Output.

:;;..Ij-lé| Outputs

=@ Output 1

..... 4" Label: Qutput 1

..... E’ Source: Mone

----- Applied filter: Mone
..... &) Clipping: 10V

----- ﬂ Gain: 1
..... E] Impedance: 50 Ohms

----- E Synchronization: Free
..... ~-[®] Transition control: On

rumn
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¢ Label: the name of this Output (by default Output n, with 1 <= n <= 2). The label of each output is used in the result name and in all
connection tools.

¢ Source: the input signal of the output (NONE by default). The input signal can be any dynamic input of the Front-end (in the On-line mode) or
any signal generated by the output signals resource (in the On-line mode) or any track of the Player (recorded from inputs).

e Applied 'filter" the filter applied to this output. The list of filters applicable to the outputs is defined in the Filter module, by choosing Apply to =
All.

¢ Clipping: the amplitude limitation of the output signal (from 1 mV to 10 V).

¢ Gain: This setting can be displayed in dB. It is the gain applied to the output signal.

e Impedance:

Impedance Description
The output is connected to the
GND utput i e
ground.
The output impedance is equal to 50
50 Ohms utputimp s equ
Ohms.
600 Ohms<ref>Only available for OR38 & OR36. For phone lines The output impedance is equal to 600
connections use.</ref> Ohms.
¢ Synchronization:
Synchronization Description
Free run The output delivers a signal as soon as there is a source connected.
Linked to run The output is activated only after the first run action.

¢ Transition control: On / Off. If the value of this setting is "On" the Output settings/transition time is applied when this output is activated or
disabled.

17.3 Signal available
17.3.1 Sine

L]
|:| Sine: Opens the pure sine properties dialog for adjustment.

Used to generate and configure up to 6 fixed sinus. A sinusoidal signal is generated with the frequency specified in the sine Frequency field. The
frequency corresponds to one of the analysis bands. This type of signal is used for measuring the amount of distortion in a system for example. The
amplitude of the signal can be changed using the Level settings.
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¢ Frequency: sine frequency.
Tips: put OHz for DC Volatge generation.

¢ Peak level: the peak level
* RMS level: sine RMS level. This setting can be displayed in dB.

Note: Amplitude and frequency modifications are applied immediately without any transition.

17.3.2 Multi-sine

D: Multi-sine: Opens the Multi-sine properties dialog for adjustment.

Multisine is computed by adding sine signals whose frequencies are power of two sub-modules of sampling frequency. This means that multisine output
block includes all discrete sine waves of FFT spectrum of corresponding block size and resolution. Multisine has the advantage of showing no leakage
effect in FFT as all sine waves are exact periods of the trigger block for FFT computation. The most appropriate FFT weighting window to be used is
?uniform? window. Multisine generators work on a sample block basis, it means signal blocks are repeated identically over time.

Used to generate and configure up to 2 multi-sines. The multi-sine is computed by adding sine signals whose frequencies are power of two sub-modules
of sampling frequency. So with the FFT analyzer, each sine signal can be exactly at an analysis frequency line and there is no leakage due to analysis

window. Due to its specific structure, using a rectangular analysis window for FFT analysis on a multi-sine excitation is recommended.

The phase between sine signals can be controlled in order to get a low crest factor or randomized, but with a higher crest factor.

Multi-sine is periodic with a period equal to the opposite of its frequency resolution.
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e Lower frequency: the lower frequency of the multi-sine frequency range. Its minimum value is the resolution.
* Upper frequency: the upper frequency of the multi-sine frequency range. Its maximum value is SF / 2.56, where SF is the sampling

frequency.
¢ RMS level: multi-sine RMS level. This setting can be displayed in dB.
* Resolution: the resolution of the multi-sine. Its minimum value is SF / 16384, where SF is the sampling frequency. Its maximum value is SF /

256.
¢ Phase: Computational mode of the original sinusoid phases.

Phase Description

Random | The original phase of each sinusoid is selected randomly after each multi sine deactivation/activation.

First activation:

&
E
4
R
L1
E I
z -2
-4
-k
-8
o0 1im am Em 7m qm
Tirne (5]
After reactivation:
g
E
E 4
% 2
= a
= -2
-d
-k
o 1im 2m m m qm
Tirre (5]
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Phase relationship between sine waves is selected at selection of setting and will not change unless ?random? setting is changed back
and forward. After ?random? is selected phase relationship is defined (randomly for the first block) and repeated identically for each signal
block of N lines. Phase relationship for all multisine generators will be different as random setting activation is made at different moment in
time and applied for different generator objects. Two blocks of multisine random phase of the same generator are 100% correlated. Two
mulitsine random phase generators are not correlated.

Each sinusoid has the same original phase even after multi sine deactivation/activation.

4
= 2
2
7 0
N=]
. =
Fixed -2
-4
o 1im 3m S m 9m
Tirne (5]

Multisine phase relation if fixed and will be the same each time setting ?fixed? is selected. Phase relationship is the same for all multisine
generators meaning that signal blocks will be the identical between any multisine generators of the same setting. Multisine fixed phase
generators are 100% correlated.

Burst setting in Multisine generators will shorten the time during which the output signal is active despite the signal block being of the same length. All
bandwidth frequencies are present in each burst but may not be complete cycles as block period is truncated. Two bursts being identical (respectively
fixed or random phase) they are 100% correlated. Two random bursts from two separate generators will not be correlated signals.

17.3.3 Random noise

I:IRandom Noise: Opens the Random noise properties dialog for adjustment. Adapted for non linear responses measurement.

Used to generate and configure up to 2 white or pink random noise types.

Signal block is recalculated each time. All frequencies of generator bandwidth are taken into account with a resolution of Fs/16384 (Fs being front end
sampling frequency), this resolution is independent from FFT resolution. Consequently signal content of each FFT trigger block is not the same meaning
that signals between two trigger blocks are not correlated. Similarly random noise signal between two separate generators are also not correlated.

3
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Random noise is generated using algorithms that guarantee no short or long-term periodicity.

* Lower frequency: the lower frequency of the Random noise frequency range. Its minimum value is equal to SF / (2.56 * 6400), where SF is
the sampling frequency and 6400 + 1 is the resolution.

* Upper frequency: the upper frequency of the Random noise frequency range. Its maximum value is SF / 2.56, where SF is the sampling
frequency.

* RMS level: the Random noise RMS level. This setting can be displayed in dB.

¢ Period: The period selected for the Random noise. It used to define a Random Block. Its maximum value is 100s.

e Burst: This setting lets the user specify the percentage of non-null signal in a random block.

Exemple with: burst: 60% - period: 100ms :

Burst = 60%
| >

e — — — — — —— — — — —

e

T ——
e ————— "
———a—

- .

T —
—
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—
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1|li il

Random Block Period = 100ms

v L PR L B I:".j “\ HESUR = A -
I

—_—
——
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B

—

——

ik
L J
F
¥

e Type:

Type | Description

White noise has the same distribution of power for all frequencies, so there is the same amount of power between 0 and 500 Hz,

White
500 and 1,000 Hz or 20,000 and 20,500 Hz.

Pink noise has the same distribution of power for each octave, so the power between 0.5 Hz and 1 Hz is the same as between
Pink 5,000 Hz and 10,000 Hz. Since power is proportional to amplitude squared, the energy per Hz will decline at higher frequencies
at the rate of -10dB/decade.

17.3.4 Chirp

Chirp means continuous short term variable frequency (1 analysis block), 1 amplitude. Adapted for damping measurement and FFT analysis.

Chirp: Opens the Chirp properties dialog for adjustment.

Used to generate and configure up to 6 chirps. A sine signal, of which the frequency varies from Lower Frequency to Upper Frequency, is generated
in the delay corresponding to the size of a generator block.
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¢ Lower frequency: the lower frequency of the Random noise frequency range. Its minimum value is equal to SF / (2.56 * 6400), where SF is
the sampling frequency and 6400 + 1 is the resolution.
* Upper frequency: the upper frequency of the chirp frequency range. lts maximum value is SF / 2.56, where SF is the sampling frequency.
* RMS level: the chirp RMS level. This setting can be displayed in dB.
e Size: This setting specifies the number of samples required for the generator to go from the lower frequency to the upper one.
Block size FFT lines number
256 101
512 201
1024 401
2048 801
4096 1601
8192 3201
16384 6401
¢ Burst: This setting lets the user specify the percentage of non-null signal greater than the size of a generator block. For instance, for a burst
value of 25% and a block size of 1024, the generator delivers blocks of 256 samples of chirp separated by blocks of 768 null samples.
Size = 256
Burst = 70

204


https://wiki.oros.com/index.php?title=File:Resources_output_10.png

15
1 '|
. S00m
=
au
g 0
o
=
-E00 m
-1
-1E

17.3.5 Advanced sine

= Swept-sine: Opens the Swept-sine properties dialog for adjustment.

Used to generate and configure up to 6 advanced sines, allowing the user to generate a swept sine, a pure tone, or to sweep step-by-step.

Advanced sine x Cutputs

| > [ ]
Advanced sine :I
L]

settings L
_{/"

¢ Gain: Each advanced sine has a gain setting with a 0dB reference that is the value of the Advanced sine settings/ Peak level setting
* Phase offset: All the advanced sine have the same phase reference. This setting is used to set a phase offset between them.

17.3.5.1 Advanced sine settings

This sub-module contains the settings related to the main advanced sine generator, including the advanced sine mode setting, stabilization time,

amplitude variation...

¢ Mode:
Mode Description
Sweep: The advanced sine performs a
continuous sweep of the frequencies
between Start Frequency and Stop
Frequency
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e Synchronization: "linked to run" or "Free run". The Advanced sine generator will not be stopped by a stop event, if the setting is on ?Free
run?. The default value is ?Linked to run?.

If you change the amplitude or the frequency of the generated signal, there will be a stabilization time, and you will have to generate an event when the
signal is stabilized.

In these 3 modes, each time the generator stops on a frequency;

1. At the beginning (amplitude increase until the first frequency),

2. At a new step (at the end of stabilization time), or in ?pure tone? or ?swept sine? pause mode when it reaches the target frequency; the generator
sends a stabilized event, after being stabilized (amplitude and frequency).

3. In ?Free run?, if the generator is already stabilized at the run event, then a stabilized event is generated at this moment.

If the output is on ?Advanced sine? source, the setting of ?Synchronization? of the advanced sine will recopied to the ?synchronization? of the output
(which one become fixed).

Hidden/fixed:

Mode Sweep Step Pure tone

Synchronization Fixed to ?Linked to run? Visible Visible

¢ Pause: On / Off. When Pause is active, the frequency sweeping is halted when there is only one frequency generated. This frequency is now
called "Target frequency". You can modify this frequency value to another target so the frequency will sweep to the new target.
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Hidden/fixed:
Mode Sweep Step Pure tone
Pause visible hidden hidden
¢ Peak level: the advanced sine peak level (between 0 and 10 V).
o Start frequency: The start frequency of the sweep.
Hidden/fixed:
Mode Sweep Step Pure tone
Start frequency visible visible hidden
» Stop frequency: The stop frequency of the sweep.
Hidden/fixed:
Mode Sweep Step Pure tone
Stop frequency visible visible hidden

* Target frequency: The value of this setting is the frequency currently generated when the value of the Pause setting is "On" or if the Mode is
set to "Pure Tone"

Hidden/fixed:

Mode Sweep Step Pure tone

Target frequency visible if Pause = On visible if Pause = On visible
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* Sweep variation: Two different types of sweep are available: a linear sweeping or a logarithmic sweep:

Sweep variation Description

Lin The Sweep speed is constant.

Log The Sweep speed increases exponentially when the frequency increase is linear.
Hidden/fixed:

Mode Sweep Step Pure tone

Sweep variation visible fixed to Lin hidden

* Sweep speed: It is expressed in Hz/s in a linear sweep variation, and in dec/s in a logarithmic sweep variation. The unit of the logarithmic
sweep speed can be changed to oct/min in the user preferences/physical quantity (select "Sweep speed (logarithmic)" in the physical quantity
list).

Hidden/fixed:
Mode Sweep Step Pure tone
Sweep speed visible hidden hidden
e Sweep type:

Frequencyl Cne shot ne cycle Continuous

i i | i i
Stop ! H 1 H
b : 1 1 1
i | ! i |
1 1 1 1 1
1
H I 1 1 I
1 [ I 1 1
Start +—— : ' ;
1 1 1 1 1
! | | i | >
1 N 1 N t

T

Amplitucle & ! i | i |
i i | i |
L : : :

Peak level +—
! | |
| I !
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1 I I
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Sweep type | Description

One shot The advanced sine sweeps the frequencies from Start Frequency to Stop Frequency and
stops.

One cvele The advanced sine sweeps the frequencies from Start Frequency to Stop Frequency, then

y back to Start Frequency and stops.

The ad d si he f ies bet Start F F

Continuous . e a vancel sine sweeps the frequencies between Start Frequency to Stop Frequency
without stopping.

Hidden/fixed:
Mode Sweep Step Pure tone
Sweep type visible visible hidden

» Stabilization time: Sweep mode: Selects wait time for the advanced sine at the start frequency and at the right level before starting the
sweep. Step mode: Selects wait time for the advanced sine at each step before waiting for the new step event.

e Amplitude 'variation". Maximum length of time for the advanced sine to reach a new level.

¢ Phase speed: Speed of phase variation when setting a new value for Advanced sine x/ Phase offset setting

e Step: Frequency gap between two steps

Hidden/fixed:

Mode Sweep Step Pure tone

Sweep type visible visible hidden

* New step: The event that triggers the sweep of the advanced sine to the next step

Hidden/fixed:

Mode Sweep Step Pure tone

Sweep type hidden visible hidden

17.3.6 Synchro

This special output signal is used to synchronize raw data recorded on multiple OR3X units (even OR2X). This synch signal must be connected on ext.
synch trigger input of each recording unit (see below)
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¢ Active: On/Off Set the synch signal available in sources list, no signal is generated on outputs at this stage
¢ Generator Mode: Controls synch signal behavior.
¢ On: start the synch clock generation (0 / +2 V square @ 50 Hz)
* Off: stop the synch clock generation followed by a -2V step during 1 sec.
Track assembly procedure.
1. Activate the synch signal
2. Select Front-end / Output 1/ source = Synchro
3. Set Front-end / ext synch / coupling = DC on each recording unit
4. Set Front-end / ext synch / threshold = 1 V on each recording unit
5. Set Recorder/trigger/start = ext synch on each recording unit
6. Add ext. sync track to the recorder on each unit
7. Set same recording duration on each unit

8. Run each unit

9. Set generator mode = on to start record
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10. Download all recorded files on one PC

11. Launch ?Track Assembler?

Recl ——»

Recz —*

Concatenation
and

synchromisation |~

Rec3

The concatenation synopsis is shown on the following scheme:

Synchro / H H |_|J [_| -
v | [
Recl | Trig Rec
o [
Rec? Tng Rec

L

L
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More information on the Track Assembler in ?Operation on multiples Hardware?.

17.4 Listening track

There are 3 ways to listen track:

17.4.1 Input: listen during measurement

Back to the roots of vibration analysis: Everybody knows that our ears and brain is the best instrument to feel and interpret vibration signals. This is also
why we take so much care in removing these NVH signals from our machines, vehicles and appliances. The audio playback of vibration (or any other)

signal allows the user to "listen in" on what your OROS analyzer is "hearing".

Connect input feature allows a user to play input channels on an output. This allows the user to listen during measurement with an headphone on the
output.

17.4.1.1 Monitor channels : Hot Swap
NVgate uses the monitor hot swap capability to allow changing the replicated signal during acquisition/recording.

The NVGate synopsis is as follows:

uji- orOS

Transducers Inputs Monitor Output Headphones

To activate it, simply connect one of the monitor Channels to the desired output from the Acquisition/Outputs/Signal dialog.
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Then you can add any front-end input to the monitor channel. The selected input signal will replicate (play) on the output. You can swap from one input
to another at any time including during the run and signal recording.

NB: Remember to switch the output impedance to 600 ? for better listening quality.
17.4.1.2 Play-Back on PC speaker

If you need to listen a signal already recorded, do not use an output channel. We advice to use the playback on PC speaker defined here: From any of
the previous configurations, the recorded signal can be listened to on PC speakers.

4 Window1 - Play: Zoom [1]-Inside 1 ERERES

st R R e e R e L e e e e T kT

T L 1l : i
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Click on *]]

signal window.

in the active window. The button stops the play back at any time. A mobile cursor (blue) localizes the played back signal part in the

17.5 Create and play ANY signal

You can play a signal already recorded with an OROS analyzer, or any signal imported into NVgate. You can put the signal in the player (even in
connected mode) allowing the signal to be played on an ouptut channel.

17.5.1 Example : playing a triangle signal on analyzer output

? Generate a triangular signal with an application (Matlab,?) or an online site (example: http://onlinetonegenerator.com/);
? Save this signal in .wav;

? In NVGate, import this signal (File / Import / Files / OR2X Signal (* .wav, .mat, .UFF...);

? Load this signal in the player (right click then "load in player");

? In the options proposed in output, select the channel coming from the player:

Output signals connection e
Aevalable signals Qutputs
B%Inputs = B%Elutputs
= Tors % & Output 1: Ch 1
= B?j Operatars = Qukput 2
B%Sine B?jfl'-.u:-:. Outputs

H, Multi-sine
B?j Random noise
B, Chirp
B%.ﬂ.d'-.-'anced Sine
= B% Flaver tracks
3 Ch. 1
= Ch 2
H, Maritar Ch

L4 >
£ > . . .
Dizplay connections properties
OE. Cancel Apply Help
< Back Mext =
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?If you want to play this signal repeatedly, you must change the "Repeat mode" parameter in "Analyzer Setting Browser":

Analyzer Setting Browser
E Front-end “ - Ced
8 Virtual Inputs

[ Virtual DC

--E 3 Recorder

=28 Player

Elﬂ* Selected record

A\ Signal file: Default Project\440

&) Record number: 1

- {G) Start offset: 1.282043 s

& Stop offset: 1.205061 s

...i &) Duration: 13.018 ms

- [E] Repeat mode: Off

bt Max bandwidth: 20 kHz

5--5% Tracks

-~ Track 1

.. gd" Label: Ch. 1
=Y - =
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18 NVGate Overall Acoustic - Sound Level meter

This plug in is a powerful multi channel Sound level meter. It complies with the latest standards such as IEC 61672. It runs 3 RMS detectors + 1 peak

per channel.

%’ Average: Shortleq 1/8s »

SR I5T|::n13| Avg. 30s

'ﬁ Short Avg. 125ms
Owverall acoustic a

18.1 Overview

ORNV-OVA operates as the other plugs-in.

Frequency response complies with IEC 60 651 and IEC 60 804 standards for class 0 and with IEC 61 672-1:2013 standard for class 1. The real
frequency range is low bounded by the high pass filter (see below).

The high frequency is limited by 1.2 times the input frequency range. For example with input frequency range equal to 20 kHz a signal at 24 kHz can be

detected.

The OVA plug-in doesn't manage any analysis bandwidth. It analyses the signals at the high sampling of the front end or the Max bandwidth of the

Player in post-analysis.

The following scheme describes the way signals are processed in the instrument.

e e T R R SR L S et cae e e T N L 1
Input High Pass | | Tempaoral Peak level Xpeak |
Filter 10 Hz ) Weigthing detector |
signal sti3rd order | A CorZ time t |
optional | R |
| LXpeak max_ |
| L¥paak min |
| 1 peak level detector |
B e e e e e e e e e s e e e e e J
l Temporal RMS LXY inst |
weigthing detector |
| + time filter Time-weighted |
| X:A,C,2 Y:F, S, | or None LXY mox |
| Min/Max |
| hoid, T LXY min_ |
: |
I
| Time

| inteqrator s |
| e 1 Short time-averaged |
: I

| Time T
| integrator = L = |
| Up to 3 rms detectors time T e bk I
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Note: Available results are labeled in blue.
18.1.1 Connect

To connect the channels, use the connect input on acquisition tab.

L L gLl L= ] L B g [ LF Lol

Bl File = Home Engine EV/HV Measurement Analyses  Display/Graphs Report Tools

ﬁ' Inputs o can | o Bandwidths & available j21:34:05] | ﬁ Sine 18 Chirp
Parametrics X P Mode: Startto stop- | Used space: 68% Multi-sine Random MNoisa
Connect o ¥pod | F Signals
Inputs External Syncs & Record(s) |1 + Swept-sine £8 Output saltings
Inputs | Record a | Outputs
Inputs
p External Syncs  DC Inputs  CAN Bus P
= EBvinual DC
= !Vmua] Inputs
B EERecorder
= HMDni!Dr
= B Time Domain
= EFFT

= E8Sync. order

= B Oversll acoustic
¥ Source: Input 1

b Source; Input 2

i >

Select All Unselect Al Auta display
Display connections propefies

| =Back |
5 S - L L L L
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18.1.2 Available results:

Type Size Dimension Domain Save
L Xpeak 1 pt Scalar Level Yes
L Xpeak max 1 pt Scalar Level Yes
LXpeak min 1 pt Scalar Level Yes
LXY inst 1 pt Scalar Level Yes
LXY max 1 pt Scalar Level Yes
LXY min 1 pt Scalar Level Yes
LXYeqt 1 pt Scalar Level Yes
LXYeq T 1 pt Scalar Level Yes

X = Applied weighting (A or C), in case of Z selection (no weighting) X is not displayed.

Y = Applied time filter (None, Fast, Slow or Impulse), If none is selected (no time filtering) Y is not displayed

t = Short time integration duration. This duration is repeated until T.

T = Integration duration. T = ? t

Response of A and C filters are fully conformant with above mentioned standards for all available frequency ranges, but in order to be have a sound
level meter fully conformant with these standards a frequency range of 20 kHz or greater must be used.

18.1.2.1 Display

To display the results, use the Add/remove windows on display/graph tab
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18.1.3 Settings

I i @ Average: Shortleq 1/8s »
il

ST 'le:daI Avg. 30s

6 Short Avg. 125ms
Owverall acoustic a

Note: Clicking on the bottom right icon (IE') opens the 1/n OCT plug-in properties dialog allowing a full access to all the settings.

= = Overall acoustic
=8 Channels
- Channel 1
E‘ Source: Input 1
.- 10Hz high pass filter: OFff
[H--#= Channel 2
=--#= Trigger
--F2 Start: Free run
-FZ) Stop: Free run
== Average
--F2 Type: Short Leq 1/8s
12 Repeat: End of averaging
-4 Avg. duration: 30 s
i@ Short duration: 125 ms
=--# Peak detector
() Active: OFf
--F2 Weighting: C-weighting
=84 RMS detectors

% RMS detector 1

-2 Weighting: A-weighting
.3 Time filter: Fast
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18.1.3.1 Channels

e Source: input source to be analyzed. It may come from the Front-end input or from the Player in post-analysis mode (see the post-analysis
chapter). In post-analysis mode, tracks with different signal bandwidth cannot be plugged simultaneously.

¢ 10Hz high pass filter: High pass filtered activation. When this setting is "on" a 10 Hz 3rd order high pass filter is applied on the current input in
order to remove very low frequency components from input signals. Attenuation, is conformant with IEC 61 672-1standard: 3 dB at 10 Hz, 60
dB at 1 Hz and lower than 0.5 dB at 20 Hz. When this setting is "off" inputs are filtered by default with a first order 5 Hz filter that rejects
residual DC component. The attenuation is 3 dB at 5 Hz and 14 dB at 1 Hz. The 10 Hz high pass filtering can be set independently on each
channel.

18.1.3.1.1 Trigger
Contains the settings related to plug-in start and stop signal computation.
e Start: selects the event to start the averaging or short averaging. Any event can be chosen among the list of defined events. By default only
the Free run and Manual events are available. Additional events can be defined in the "Event Definition" shared resource.
e Stop: selects the event to stop the averaging. Any event can be chosen among the list of defined events. By default only the Free run and

Manual events are available. Additional events can be defined in the "Event Definition" shared resource.

When repeat mode is active (short Leq n averaging, or linear + repeat) averaging are repeated between start and end of averaging. New short
averaging occurs at end of averaging or new event on start.

The following scheme is a description of the two different repeat modes:

Triggering

Reset +
Oct result
available

End of Start event

Averaging

Repeat on
end of
averaging r t
epeat on
new start
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- Mode Repeat on ?end of averaging?:

" OV A results
available

Start Stop
Avg duration

Run Stop Event

The ?Run? corresponds to the start of the analyzer. The start is the beginning of average duration. At the end of the first average, the second average
will start and so on till the end of the integration time (even if the last short time integration duration is not over). Each averaging has the same size,
except the last that can be smaller.

- Mode Repeat on ?New start?:

A
OV A results
available
>t
Run
Start Start
New
Event

The ?Run? triggers the analyzer, but the average begins at the start event (set in the event definition). This averaging stops at the end of average
duration or at the stop event. Then the next averaging is waiting for the new start event to occur.

In case a new event occurs during a previous averaging, this start event won?t be effective because the previous average duration is not over, you can
only set other event after the end of the previous one.

18.1.3.1.2 Average

e Type: Lets you choose the averaging mode within the following list:

Type Description

Linear Arithmetic average of the instantaneous detector outputs during the "Avg duration”

Short Leq Corresponds to a repeated linear averaging with a fixed "Short duration" of 1/8s. Long duration averaging is simultaneously
1/8s computed. All computations end after Avrg. duration elapsed.

New result available every 1/8s for display and for the Waterfall.
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The event "OVA Leq result available" (to be used for instance as a trigger in the waterfall) corresponds to detector outputs
availability each 1/8s.

Corresponds to a repeated linear averaging with a fixed "Short duration" of 1s. Long duration averaging is simultaneously
computed. All computations end after Avrg. duration elapsed.

Short Le

1s 9 New result available every second for display and for the Waterfall.
The event "OVA Leq result available" (to be used for instance as a trigger in the waterfall) corresponds to detector outputs
availability every second.
Corresponds to a repeated linear averaging with a user selectable "Short duration". Long duration averaging is
simultaneously computed. All computations end after Avrg. duration elapsed.

Short Leq

New result available every short duration (t) for display and for the Waterfall.

(t)

The event "OVA Leq result available" (to be used for instance as a trigger in the waterfall) corresponds to detector outputs
availability every short duration.

All these modes feature long duration set up.

¢ Repeat: Performs linear averaging over "Short duration” time and finally computes a linear average of all "Short duration" results over "Avg.
duration" time

Refresh is performed every "Short duration"”.

The event "OVA Leq result available" (to be used for instance as a trigger in the waterfall) corresponds to detector outputs availability after each "Short
duration" calculation.

This setting is available for modification only when linear averaging is active, on all over cases it feature only information.

» Average duration: sets the integration duration. T = ? t, this settings is available for every type. If you change the short duration, the average
duration will be automatically adjust to the closest value multiple of the short duration.

¢ Short duration: sets short time integration duration. This duration is repeated until the average duration. This setting is not available for linear
type, and only modifiable in Short Leq (t) (automatically set in other types).

The table below shows the state of these settings function of the average type:

Type Repeat Avg. duration Short duration
Linear Visible Visible Not used

Short Leq (1) Fixed (end of averaging) Visible Visible

Short Leq1/8s Fixed (end of averaging) Visible Fixed (1/8s)
Short Leq 1s Fixed (end of averaging) Visible Fixed (1s)

18.1.3.1.3 Peak detector

Detector: opens the detectors properties. 1 peak and up to 3 RMS detector can be activated. They process all plug-in channels
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simultaneously.

Activated or not with A, C or Z (flat) time weighting.

Selects the ?A? weighting on the time signal.
This weighting type is not available for frequency ranges below 10 kHz and above 25.6 kHz.

Selects the ?C? weighting on the time signal.
This weighting type is not available for frequency ranges below 10kHz and above 25.6 kHz.

No weighting applied.
This is the default setting for frequency range lower than 10kHz and above 25.6 kHz.

18.1.3.1.4 RMS detectors

For each channel 1 to 3 RMS detectors can be activated

Weighting | Time Filker

RM3 detector 1 A-weighting Fast

RMS deteckor 2 C-weighting Slonw

RMS deteckar 3 Z-weighting Impulse

These detectors are fully conformant and validated as defined in IEC 61 672-1 and IEC 61 672-2 standards.

For each detector a min/max hold function is provided.

For each detector the following setting can be set:

¢ Weighting
A Selects the ?A? weighting on the time signal.
This average mode is not available for frequency ranges below 10kHz
c Selects the ?C? weighting on the time signal.
This average mode is not available for frequency ranges below 10kHz.
7 No weighting applied.
This is the default setting for frequency range lower than 10kHz
e Time filter

Corresponds to an exponential averaging with a fixed "Exponential time constant” of 0.125s.

Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the input sampling

Fast

frequency)

The event " OVA Leq result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling frequency).
Slow Corresponds to an exponential averaging with a fixed "Exponential time constant" of 1s.

Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the input sampling
frequency).

The event " OVA Leq result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling frequency).
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Impulse

Corresponds to an exponential integration with a raise Exponential time constant of 35 ms and a fall Exponential time constant
of 1500ms.

Refresh is performed when new instantaneous spectrum is available (periodicity: (1/(fs*2,56))*256 with fs the input sampling
frequency).

The event " OVA Leq result available" corresponds to the periodicity ((1/(fs*2,56))*256 with fs the input sampling frequency).

None

No time filter applied

Note: Time filters are available for all frequency ranges

18.1.4 OVA status

All statuses are available to add to the control panel

Customize Control Panel [x]

Settingsl Statuz |Man:r|:|| Status Area |h-1a|:r-:||

Q FFT 1 2 mnnﬁg - 1/n ockave - Trigger - 1/ Cn:tJ
- FFT 2 = | ]

= FrT 3 x

- FrT 4 _v |

Q Senc. order 1
Q Spnc. order 2

Q 1/n octave m

EIQ Drverall acoustic

- B?] Channels
E. = m_. o

~p= Trigger

s L Trigger state
b i Count m
b L Analpsiz overload =

----- i Time ta stabilization
L OvA

£

4| ¥

(] ] [ Cancel ] [ Help
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18.1.4.1 OVA

Plug-in name  Status measurement Average duration

|

OWA

The current plug-in status is synthesized in a special progress-bar. This progress bar is automatically displayed in the ?control panel? when the plug-in
is active (i.e. as soon as at least 1 input is connected to the Overall Acoustic plug-in). This status is called ?7OVA? and it is available in the status ASB
tree (see customize control panel).

This status displays the type of averaging between brackets (i.e. Lin, Rep, Leq, CBT, Fast, Slow, Ipls or Exp), the plug-in state (Run, Paused, Stop) and
the real-time status.

The status bar is displayed from left to right (whatever the type average is: Short Leq 1s, Short Leq 1/8s, Short Leq (t) or Linear), and the text displays
the average duration with the measurement state (Run, Paused, Stop).

The color of the background bar and of the text depends on real-time status:
e Green background and white or black text. acquisition in real-time.

e Red background and white or black text. the current acquisition is not real-time (current block is not analyzed).
e Green background and red text. the current acquisition is real-time, but since start not all the blocks were analyzed.

18.1.4.1.1 Trigger state

The following scheme describes the different states of the measurement:

229


https://wiki.oros.com/index.php?title=File:Overall_acoustic_07.png

Start
or Start event
or New start

Stop or
Stop event

End of
Averaging

Pause

Pause

18.1.4.1.1.1 Count

This status displays time until the end of averaging time in any type of mode (in mode repeat for linear, the count restarts at the end of averaging, in
others modes the count is stopped at the end of averaging).

Note that in linear mode, if repeat were on end of averaging, the count would restart at the end of averaging until stop event. If repeat were on new start,
the count is set to zero at the end of averaging waiting for a new trigger.

In Short Leq mode, the count is stopped at the end of the time duration (the repeat mode is made on short duration).
18.1.4.1.1.2 Analysis overload
This status displays if during the acquisition, there were an overloaded period (or not).

18.1.4.1.1.3 Time to stabilization

Until this time to stabilization is over, results are not available. All filters have a stabilization time and at any change of settings, filters need this time
before the results are available. The lower the frequency is the longer this stabilization is.

If there were no change between two runs, no stabilization would be necessary. But if a new plug-in is connected, the system is reinitialized and then
there is a time to stabilization.
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19 NVGate Player

The Player module is used to playback temporal signals in NVGate. The signal can be a previously recorded signal or an imported signal. Once loaded
in the player, the signal can be displayed, listened through the computer audio port and post-analysed. In this way, you can re-inject the recorded
signals into any NVGate plug-in (Monitor, FFT, 1/n Octave...). It is also possible to play back a recorded signal through the Output during On-line
analysis.

This page will present you the different usages of the player.
19.1 Load a signal for post analysis

¢ From the Home tab / Start group, press the Post-Analyze button. This will display a selection of signal files available for post-analysis:

E']F-'e* | Home | Engine  EV/HV  Measurement  Acquisiton  Analyses  Display/Graghs  Report  Tooks
~ . 3 i Reset @S A B workspace H units 8 Quanttes | N0
ﬁ *‘ E . -
,HL = e @f&we.ﬁsh:dd ey [ Lag Vindow 3 [F¥ Data Management
asurement Al | x | Project [ 57 stanus B Properties Manager
Start Setup ‘Warking Set Preferences
o
|'. ::.:.- . :‘i‘ [E_
MName Project Name Author Comments Analy
fg 0.. OB_DEMO_ORBIGATE.. ORBIGATE Mo Properties
fh Q... OB_DEMO_CRBIGATE.. ORBIGATE
» Im IR IRIG_Marker Default USER
L5 T.. Torsion_Demo Default USER
» Iy T. Torsion VE Default USER
b tﬂ D... DYWMAE SIGMAL Default USER
s DYMAE SIGNAL Default USER
* Eﬂ L. M54 Ezzence KEd Default USER 5
€ ¥
LoadinMlayer Load and Freview | Post-Analyze = |  Cancel Help
¢ From the project manager, by right clicking on the signal you want to analyze. You can choose to preview, load, load & preview or
Post-Analyze it.
(=) TURBO
Warkbook
CT R TUREO _40~40
= g TURBO_40
Workbook
----- #Lg AEROSPACE | TTEYEW
]E{_% ALSTOM Load in Player
..... % Ship building Load and Preview
----- *ig darmkoree IR
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1. Preview lets you visualize the recorded signal envelope. Contents of signal files can be visualized in a high-speed preview even if you are
manipulating a huge file. This new technology allows multiple files to be previewed at the same time. Very large domain records (several Gigabytes) can
be previewed in a click, even if the hardware is not connected. This means that the files can be located on the hardware OR3x disk and visualized (not
post-analyzed) on the PC without request of downloading, or Hardware connection.

2. Load in player makes your signal available in the player without viewing it.

3. Load & Preview is a combination that lets you see the envelope of the recorded signal you loaded.

4. Post analyze/new is a combination that lets you see the envelope of the recorded signal you are loading, switch to post-analysis and start a new
setup menu for post-analysis. (If you are already in post analyse, the current setup will not be deleted).

5. Post analyze/Keep record setup is a combination that lets you see the envelope of the recorded signal you are loading, switch to post-analysis, and
keep the setup used during the record signal by replacing dynamical input of the frontend by the player tracks. Note: 'if the record setup contains
virtual inputs, torsional channels, CAN or DC channels, the connection of these channels to the plug-ins will be reset.

The video below explain the post analyze "Keep record setup"”.

19.1.1 Display the signal

NVGate® proposes 2 different types of windows for displaying the signal.

lé] Az * Home Engme EVHY  Measwement  Acquisiion  Analyses
¥ Marker Mode

q s P

:."l W vadust  [@ Y2oom [© | & Cascade View
W %z adjust O, XZoom © | = Windows -

=~ T, Reset Scakes -4 Layouts [p= | Screen & 1325teps Pp
a Foom Ve, Arrangement Markers
Layout 1
Channel
[pnside1 | e =8 Layout
(2 2 Bk | B8 Moot
| BHout side E Play: Zoom [1}Hnside 1
- Windaow2

[ Fie: Rec: Sig [2Hinside 2
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¢ The signal File is for the file overview providing a compressed view of each record.

First record Second record

* The second type is the zoom on the analyzed part (between the start and stop offset cursors).
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You can zoom on a specific part of the signal selected with the mouse. This operating mode allows an easier navigation inside the recorded domain file
to locate the part of interest. If you are in post-analysis mode, only the selected part of the signal will be analyzed.

¢ The filter signal is only available in on_line connected mode if a filter is applied. It allow you to see the filtered signal.

Available results

Type Size Dimension Domain Save

Signal File 2048 compressed pt max 2D Compressed time Display only

There are 2 modes for the player:
¢ Post-analysis, the player takes place of the front end; the signal can be analyzed by any plug-ins.

¢ Play-back on output In connected mode on-line, signals are played on the output (load files in the player and connect tracks to outputs).
Note that the Input sampling must be the same as player max bandwidth x 2.56.

19.1.2 Playback on PC speaker

From any of the previous configurations, the recorded signal can be listened through the PC loudspeakers.

-+ Wi - e
2

| OO pEETSE SRS R § S (TR § ORISR frOm ¥
£  SO00E-03 ] ' ;

~00E-03 ] : -

-1.5E+00 :____n____l_ L kadull i _..._.._...i_.._ k _._.i..._. a il i____i__

0 2 4 6 g 10 12 14
Tirne (s}

Click on in the active window. The button stops the play-back at any time. A mobile cursor (blue) localizes the played back signal part in the
signal window. Only the active trace is played.

19.1.3 Connect the player tracks on the output

Once the signal is loaded, you can play the tracks on the output of the frontend :
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19.1.4 Player option

The options of the player are accessible and can be modified from the ASB:

&--i Recorder

- Selected record

A Signal file: TORS SIGNAL\ju_torsion
.- &) Record number: 1

- Start offset: 4.308871 s

- Stop offset: 4.879384 s

i@ Duration: 570.5128 ms

i Max bandwidth: 20 kHz
B Tracks

* Signal file: the name of the measurement containing the signal file.
¢ Record number: defines the record to be processed (if the signal file contains more than 1 record).
» Start offset: the beginning position of the part of signal to analyze or play (0 <= Start Offset < Stop Offset).
» Stop offset: the end position of the part of signal to analyze or play (Start Offset < Stop Offset <= selected record duration).
¢ Duration: the duration of the selected part of signal between the Start offset and the Stop offset.
Hidden/fixed: Fixed

¢ Repeat 'mode". On/Off: used to repeat playback of the selected part of the signal indefinitely. The repeat mode is not enabled in post-analysis
mode.

Hidden/fixed: Hidden in post analysis mode

* Max bandwidth: contains the list of available frequency bandwidths in the selected signal file. This setting defines the largest frequency
bandwidth for all the plug-in analyzers in the post-analysis mode.

Example:

Input 1 and Input 2 are the inputs to be recorded. Input 1 will be recorded with signal bandwidth = 20 kHz and Input 2 with signal bandwidth = 5 kHz.

=2 Recorder
= B% Tracks
=~ Track1
E Source: Inpuk 1
--F5) signal bandwidth: [1] 20 kHz {51.2 ks/s)
=~ Track 2z
E’ Source: Inpuk 2
= signal bandwidth: [1] 20 kHz (51,2 kss)
[=-~= Bandwidths
ﬁ Sampling 1: 51.2 k3/s
&) Bandwidth 1: 20 kHz
-ﬂ Sampling 2: 25.6 k5/'s
-4 Bandwidth 2: 10 kHz
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In post analysis mode, the Player max bandwidth can be selected between 5 kHz and 20 kHz. Then, each Signal bandwidth group can be used in
different plug-ins.

ON-LINE POST ANALYSIS
Recorded file Player Plug-in analyzer
. . . . Selected Plug-in analyzer x Plug-in analyzery
Signal Bandwidth 1 Signal Bandwidth 2 )
Mex Bandwdin Selected Available Input Selected Available Input
Bandwidth PU ] Banawidth P
20 kHz 5 kHz 5 kHz 5 kHz #1 & #2 5 kHz #1 & #2
20 kHz 5 kHz 20 kHz 5 kHz #1& #2 20 kHz Only #1

The maximum available bandwidth for a plug-in analyzer depends on the Player max bandwidth selected. Then the inputs available in a plug-in are
linked to the plug-in analyzer selected bandwidth. In the example above, the plug-in analyzer y selected bandwidth is 20 kHz. As the Player selected
max bandwidth is 20 kHz, the Input 2 (signal bandwidth 2 = 5 kHz) cannot be analyzed at the frequency of 20 kHz.

¢ Analysis mode: defines how the selected part of signal is analyzed in the post-analysis mode. Hidden/fixed: Visible in post analysis mode

Analysis mode Description
Continuous The selected part of the signal is played continuously.
Time step The player switches to pause every "Time step" second.

» Time 'step" defines the time step in seconds in the "Time step" analysis mode. The player switches to "pause" every "time step" second. The
user must then click on the "Player Continue" button to analyze the next "time step" signal duration.

'.__] File = Home  Measurement | Acquisition | Analyses

= |#|Record num, [1 FS) Playback: Time step -
L -
P & step | 105
Tracks =, Stop | 120s | Mext Step

Tracks A

Hidden/fixed: Visible in the post analysis mode
19.1.4.1 Tracks
Displays the list of the tracks contained in the selected signal file. The following settings are automatically adjusted at each signal file new selection.

¢ Label: the name of the input signal recorded. Fixed

¢ Transducer: the name of the transducer used during recording.

¢ Physical qty.: the unit of the input signal selected during recording.
¢ Sensitivity: the sensitivity of the transducer.

¢ Range peak: the input range peak in the transducer Sl unit. Fixed
¢ Offset comp.: the input offset compensation in Volts.
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e Coupling: the input coupling. Fixed
¢ Signal bandwidth: the equivalent signal frequency bandwidth and the corresponding sampling frequency (for example: 20 kHz (51.2 kS/s).

Filter: Allows you to put a filter on the player track. The player tracks can be connected to a plug-in analyzer in the Post-analysis mode or to the

Front-end output in Connected mode on line. Fixed

19.1.5 Post analysis Video

@lmin 27s is example of post analysis on the signal
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20 NVGate Post Analysis

The Post Analysis of a signal is a mode of NVGate where the physical input of the frontend are replaced by the tracks of the signal load in the player.
This will allow you to re-analyse a signal previously recorded. Therefore, this mode can be used to calculate new result from a previous measurement,
or re-calculate results with different setups.

The post analysis mode can be made in connected (starting NVGate with the analyser) or office mode (starting NVGate with the dongle). However, we

strongly advise to perform post analysis in Office mode, as the communication between the PC and the analyser will limit the performances. To do so,
the signal must have been downloaded from the analyser to the computer.

20.1 Tutorial

In this tutorial, we will perform the post analysis of a signal recorded during a previous measurement with an OR36TW. The post analysed record is a
run-up, a run-down, and a phase at steady speed of an electric motor. The electric motor is linked to a Dynamo and a plate is attached to the its base.
Four sensors are used : three accelerometers and a tachometer for the speed. | will post analyse the signal to separate each steps of the record.

20.1.1 Loading the signal

switch to post analyse more from the "home" tab

Analyss Diata Dephiyy  Rapait [ Ingre Autarmaton Prifaidncas
' - T = [ I
e 2 .y wll At Midl o= ]
- = g i E . = - hsad spae: 17%
Remiks | Run Sawve | Lomd S Rezat Filkar - Dadfault USER

Rizals Crandea Ciptian Mot Progects

After clicking the Select Signal window is open. This window allow you to select the signal you want to load. Here, | select the record "Plate fixed and
Dynamo" and slect New under the Post Analyze button :
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4 Select Signal

| Filter

Mame

> &y ODS_RotorKit_2
v h RecordMalette Bleu
# 3 accel on plate_far end

# Dynamo ON

W Paque Fixe2_2
W Plaque Fix2 et Dynamo2

# Fllqll! L]

A 3 accxel on plate Close ...

"‘n" Mesure Max bruit réeduc...

E s
Project Name B .
ODS_RotorKit_2
RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu

# Plate fixed and Dynam...

4 RunDown1

# RunUP Dynamo
W RunUP_Dynamol
W RunUp Dynamo
s RunUp1

# Régime max

# wlada Ciwed Cmre mamdAdY Bla

# Run UP steady and run ...

RecordMalette Bleu

RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu
RecordMalette Bleu

RecordMalette Bleu
DrmmerAdbd aladtan Dl

>

Site OROS
Installation Rotor kit
Anayser QR36TW

Comments

Vibration measurement on an electric  *
maotor.

A separate plate is fixed on the motor
Three accelerometers are used j

1 tmrhamakar

Freview Load in Player  Load and Preview

Help
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For more detail about the loading of the record, please see the Parameter: Loading a signal section of this page.

After clicking on post analyse, NVGate is automatically switch to post analysis mode, the signal is load in the player and the Input window is opened :

o Window Recostitisense Beus/Piase fomd and Dymarma O - i e S [1]-1put 1: Plaus Sxason

B 3 s ...-.._...-..-|......._i......-....-la..a......-.“.-..-....-.J..-.J.-l.--...-l.._n.u..u.l.-...
ﬂ.— e
4 =
1
§ £
' i | h' aba Tremacer Phycai gy Semalady  Bange pie Coupling
B £ 3
:E 3
I— | = = b
9 F 2 3
4 Trmdi 1 - opeat 1 Ll ] Plagesr Bsabon BW2D Accrgraion T =g
. Trisch 3 - gt I 4 Pl Cialie BWI  Acceleraton 4 s
2 a Trad 3 - Adnat 1 Ll ] Roior Bans Larce Acoeteraton  WE mV LS
H Trasci 4 gt 4 & ] I AL = e WOTagE 1 VLN
- Trach 5 - Evigyne. 1 &7l ] 1 ot myme 1 S Vokags 1 LD

“ekaga (V)

ekage (v

You can see that the frontend inputs are replaced by the tracks of the record.
20.1.2 Connect the tracks in the plug-ins

In this section, we will see how to display the waterfall of the average spectrum, the profile of the first order with the SOA plug-in, and the speed profile
of the tachometer.

To connect the tracks in the different NVGate plug-in, click on Result to open the Show result window:
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FFT1  FFT2

Result
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| Main Profile Waterfall

Input
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% Weighted block
waly Inst. spectrum
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Wl Order & Overall

aly Inst. cross-spectrum
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FFT 1 Parameters

Reference /X - Tracked Order

["_‘% Settings

f Trigger

Tach.
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Record signals

Save displayed results
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We can now connect the tracks in the FFT module to display the waterfall :

Results
FFT 1 FFT 2 Sync. order 1 Sync. order 2 1/n octave Tachometer

Main Profile | Waterfall

Result Input

& Triggered block ~ | |v Acceleration

#5 Weighted block Plague fixation

& Inst. spectrum Plaue centre

&5 Avg. spectrum Rotor base

-‘ﬂi‘ Inst. cross-spectrum

& Avg. cross-spectrum

& FRF H1 v

FFT 1 Parameters Reference /X - Tracked Order

E% Settings f Trigger

Tach.

| b &} .|

Mone x| NN

Mone
L]

Add tach: Plague fixation

Add tach: Plaue centre
Add tach: Rotor base
Add tach: Alim moteur

=

243



https://wiki.oros.com/index.php?title=NVGate_FFT
https://wiki.oros.com/index.php?title=NVGAte_Waterfall&action=edit&redlink=1
https://wiki.oros.com/index.php?title=File:TutoPA_DisplayWaterfall.png

In the SOA plug-in to display the profile:

Results

FFT 1 FFT 2 Sync. order 1 Sync. order 2 1/n octave Tachometer
Main |P Profile | Waterfall
Result Input
[_ Order & Overall » Acceleration
Sync. order 1 Parameters Tracked Order
_ : Overall ~
Settings = Trigger 1
Tach. N
|[Tach] Bxt. sync. 1 s
W

Save displayed results

Co
=
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And in the tachometer section to display the tachometer profile:

Resulis

FFT 1 FFT 2 Sync. order 1

Sync. order 2

1/n octave

Main l| Profile Waterfall

Result

Input

Tachometer

[_ Maonitoring

[_ Run

Track 5: Ext. sync. 1

Tachometer Parameters

Reference [ X Tracked Order

@ Settings f Trigger

Save displayed results

=
T
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* Note : please refer to the NVGate software tutorial and the plug-ins pages to correctly setup each modules and displays.

>

After displaying all the wanted results, | can run the acquisition by the same manner as On-line mode, by clicking on

¥ A

il

20.1.3 Selecting specific ranges

After this first acquisition, the three phases of the measurement, the run-up, steady state ans run-down, are clearly visible on the tacho profile, and | can
use the cursors to find each starting and ending points :
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We can now select the specific ranges to separate our analysis on the three states of the record and create our new measurements. The run-up is
between 10.36 and 54.28 seconds on the record. We can either select the run-up's range with the mouse in the player :
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Or directly in the tracks section of the Acquisition tab of the NVGate ribbon:

&l File * Home Engine EV/HV Measurement | Acquisition | Analyses Display/Graphs Report

i Playback: Continuous= |we Bandwidths & Available [02:55:46
' Step | 20ms | Mode: Start to stop~ [EEEEEElE G la St
Connect
Tracks ; Pause/Cont. & Rﬂc-:}rr.i(sﬂ:l
X o — _.r.d. =
Once the range is selected, you can run the acquisition by clicking on ' Only the selected range will be analysed, and you can then save the

results :

i Ry | [Rinvt ey pest Ricaonin
Ceveey = sl DR ETW
Fuat weayen of the. iste P aed Bpnaema” recaed  Dhpeprtine A

JrwTan o Vo 1 i : :

L« I - |

! ‘%.La.n
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20.1.4 Conclusion

You can now select the Steady state and the Run_down ranges and make the acquisitions. After saving the results, the measurement will appear in the

project manager :

=% PA tutorial

- & Workbook
H--mie PA_RunDown
H--mie PA_SteadyState
_:D'Q PA_Runup
#--wiel PA_FullRange

¢ Note : You can adapt the setup of the result s for each rage if needed (the relevant results for the steady state may not be the same than the
Run up and down states).

20.2 Parameters
20.2.1 Loading a signal
In this section, we detail the two different method to load a signal and switch to post analysis mode.

20.2.1.1 New setup option

This first option allow you to post analyse the signal with a brand new setup. It will load a signal in the player, display the preview of the signal envelope,
and switch to post-analysis mode.

¢ From the Home tab / Start group, press the Post-Analyze button. This will display a selection of signal files available for post-analysis:
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Click on the descending arrow to select New:
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This will open the connection properties widow, and you can connect your tracks in the different module to perform your post analysis.
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¢ From the project manager, by right clicking on the signal you want to analyze. Choose Post-Analyze , and click on New:
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As previously, this will open the connection properties widow, and you can connect your tracks in the different module to perform your post analysis.

- =HACIE X
L1
£ iE' _— -_— e —— ﬂ-
s e -]
Mp x
& t
< 4 ; —
W B & _ a
=1 £ = 3 Label Tearehaes Pl 4y STy Rarge pi Coupling  Sapal Bandwiam
aat 3 4 4 &
E Jm‘: Traschi 1 - Iragiat ¥ " curent U Defagh Ammeter [lecincal miermaty 100 miV LA i
e ‘
g wer I | Trische J - Ingnst 3 ] B oeemy Detwsh Amemeter Eletrcsl memity 900 miViile M—”
f l!:; Tras ¥ - Imgait 3 ) oarenl W Defscl Ammeter [ lectncsl sty 0 miV A
P o i | W | e | Suwn Bt
"“E Trasck % - Iripuat % - gt & Mo Viotsge 4 N
£ I“':_ Triechi & - Ingat & ~ gt & el Wil 5 VI
el Trach T = Irgait 7 = s o Acvcats pepwiurg 4 LOJE Q) VR
:-u‘e:: i Trseke & - irgnit & L soed 3 Lo AL S 100 =g
Z |' A’HH Trash ¥ - Exi w2 o L ] Iat ok J Mo Yoitage L E: W{'
H‘ﬂ;
pnnchy | - " b
- 4 | Beirensisnscieatpp =
)
3 [ oo ] e
i. i
I
1
o e e mi1on L= ]
A I L]
L 1
' anr
41

if you are already in post analyse mode, the current setup will not be deleted if you load a new record with this method. Therefore, you can use this
method to post Analyse two record witht the same analysis setup. However, the records must have the same track number and type.

20.2.1.2 Keep recording setup option

This second method will allow you to post analyse the signal with the same setup used for the recording. As previously, this will load signal in the player
and display the envelope of the recorded signal, switch to post-analysis mode, and keep the setup used during the record signal by replacing dynamical
input of the frontend by the player tracks. Note: 'if the record setup contains virtual inputs, torsional channels, CAN or DC channels, the connection of

these channels to the plug-ins will be reset.

¢ From the Home tab / Start group, press the Post-Analyze button. This will display a selection of signal files available for post-analysis:
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This will open the Preview window (1), and all the plug-in used in real time during the analysis. Here, the FFT window (2) and the waterfall (3). Finally
the Connection window (4) is displayed, so you can connect your tracks in other plug-ins to perform your post analysis.

3

Fpid
11
fifas

g
j
O &
0 @
0O B
B O
H O

e

i mm:wm.m : Plages Guton
N et FETL O 1 [Y]-Prack 1: Plages Ssaton
™ Iewt BT O 2 [1]-Track 1: Plague Saation
P et BT Ord B [1]-Frack 1: Plague Sxation
AR T Y OhePi [ 2] Trisck 2 Pl cesitre
™ Dewert FET L Oed 1 [2]-Trac X Plaue oendre
% [Pt FET O 2 []-Track 2 Plaue cenire
(™ ek FFT L Cond 3 []-Track 2 Maus centre
™ Wt FFT Y Pt [3]-Track 3: Rostor base

™ vt FFT Y Ond 1 [3]-Track % Robor base

% Bt BT 1 e 2 [1]-Trmch I Botor base

I mmi:mamam&mu—-

The opened plug-in are setup the same way as during the acquisition. So you can change these setup, as you would do for an online real time analysis.

* From the project manager, by right clicking on the signal you want to analyze. Choose Post-Analyze , and click on Keep record setup:
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if you are already in post analyse mode, the current setup will be deleted if you load a new record with this method and be replaced by the setup used
during the recording. To post analyse another record with the current setup, simply load it in the player.

Please see also the Keep record setup tutorial video :
20.2.2 Connecting the tracks in NVGate

In this section, we will see how to connect the tracks in the different plug-in once the signal have been load in the player. We will use the New setup
option, as it will work exactly the same with the Keep record setup option.

20.2.2.1 Connect tracks to the different modules
In this example, | have 3 acceleration input, a voltage input and an Ext. Sync input used for a tachometer. The recording contain a run-up, steady state a

maximal speed ans a run-down of an electric motor. | will use the acceleration and tachometer channel for post analysis.

Once the record is load, the player window and the connect tracks window appears:
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As in on-line mode, | can click on Result to display the Result window and connect the different tracks. The tracks appears in the Input section:

Eesulis n
NVGate Plug-ins
FFT 1 FFT 2 Sync. order 1 Sync. order 2 1/n octave Tachometer =
. Main Profile Waterfall
Result Input
% Triggered block ~ | | v iAcceleration |_
% Weighted block Plague fixation L O
Ll Inst. spectrum Plaue centre il_':i}
ki Avg. spectrum Rotor base
Wi Order & Overall v Voltage
aly Inst. cross-spectrum Alim moteur
by Avg. cross-spectrum W
FFT 1 Parameters Reference /X - Tracked Order
I"_‘% Settings f Trigger
Tach.
i, T |
None = E
Save displayed results
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| can now create a waterfall of the Average spectrum of my accelerometers inputs, and add the tachometer Ext. Sync. channel as reference :

Results n

FFT 1 FFT 2 Sync. order 1 Sync. order 2 1/n octave Tachometer

Main Profile | Waterfall

Result Input

A Triggered block ~ | |v Acceleration [j
#5 Weighted block Plaque fixation

& Inst. spectrum Plaue centre &
i”-b Avg. spectrum Rotor base
A5 Inst. cross-spectrum v Voltage

A% Avg. cross-spectrum Alim moteur
& FRF H1 W

FFT 1 Parameters Reference /X - Tracked Order

I"_‘% Settings f Trigger

Tach.

™ 4
Mone i R
Mone

L]

Add tach: Plague fixation
Add tach: Plaue centre
Add tach: Rotor base
Add tach: Alim moteur
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Then click on

to adapt the setup of the FFT, and then

[j to display the waterfalls:
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I 1
I f 1 i
Ti ! { 1
| | 1 1
i { i |
i i
FEnWedow] - VAT FITT RvSox 175 Mo ey == IH]
I |
N f I X
i i | l
[ [ { 1
i | ] |
I | { 1

20.2.2.1.1 Connect tracks to the TDA plug-in

To connect tracks to the TDA plug-in, you cannot use the Result window. To use this module in post analysis, go into the Acquisition tab of the NVGate

ribbon. Select Connect Tracks (which replace Connect Inputs of the on-line mode):

Efile * Home Engine EV/HV  Measurement

Acquisition I Analyses  Display/Graphs  Report

——] |4#| Record nur F= Playback: Continuous~

= Start|0s

| & Step | 20ms |

Connect

Tracks | = Stop|159.82s

| 4% Pause/Cont.

Tracks

The Track connection window appear:
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You can then select the track you want, and drop them in to any plug-in. Here, we are adding the first tract to the TDA:

Track connection

Inputs  External Syncs

.Tra:k 2 [Input 2]): Plaue centre
[+#] Track 3 [Input 3]: Rotor base
[#] Track 4 [Input 4]: Alim moteur

Salect All

< Back

Unselect All

oK
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= 5 Recorder
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= [ Time Domain
¥ Source: Track 1
= EFFT
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= Channel 2: Track 2
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= EFFT 2
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B =g Waterfall

£ »

[] Auto displasy

Display connections properies

Cancel Apply Help
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You can then click on OK, and display the TDA results from the Display/Graph tab of the ribbon.
20.2.2.2 Connect a tachometers as a torsional channels

Post Analysis if often used for torsional measurement. for details about channel connection, you can directly visit the NVGate Torsional analysis wiki
page.

20.3 Batch Post Process

The BatchPostProcess tool is an external tool of NVGate that allow to automatically repeat the same post analysis setup over multiple recording.

For details, please visit the BatchPostProcess dedicated wiki page.
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21 NVGate Recorder

wast Bandwidths & available

EJ Mode: Start to stop - Used space: 66%

% Record(s)

Record a

The Recorder module is used to configure the time signal recording sessions (Bandwidth, Trigger).
This plug-in is used to record signals from the different types of Front-end (inputs, DC inputs or external synch inputs) or Player inputs (in Post-Analysis
mode). The data can be recorded on the PC hard disk in office mode or on the OR3x hard disk in connected mode. Each recorded signal is called a
track in the recorder. A recorded signal file can contain up to 4 different sampling frequencies:

¢ One for parametric inputs

* One for external synch inputs

¢ Up to 2 for other inputs

The user can select a trigger event to start the acquisition of a record and another one to stop the record.

21.1 Tutorial

21.1.1 Using Go to result

Just click on "record signals" using Go to result windows. The track will be automatically recorded.

y
z
i E 3 Label Transducer Phiysical gty. Sensitivity  Range [
= I o
o o =
T © £
= < <
Input 1 O 0O Input 1 Mone  Acoustic pressure 1E+00 (V)/(Pa) 114.04d
= O
==
|y |
W
BN i 0] o O s
£ >
I [i] Record signals I Help Results
—_:_
r o MWl 'S Recorder Stop: 0.0 5
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21.1.2 Using Connect Inputs

For connecting, DC channels, Can Bus, Xpods,(...) we advise users to enable the input and do a drag and drop into the recorder.

B File = Home Engine EWHY  Measurement Aralyses  Display/Graphs Report  Tools
ﬁ' * Inputs s CAN e Bandwidths & Available 119:36:42 ﬁ' Sine I Chirp
el FArametrics # dpod T2 Mode: Start to stop- | Lise d spaces s Muiti-sing Random Noése
Inputs |1 External Syncs & Record(s)(1 | = Swept-sing B Output settings
Inputs Reand -] Outputs
Iy
Inputs External Syncs DT Inputs  CAN Bus Modules
B[OC inpua 1 | = @Vituel OC
= E Recarder
b Source: D ingaut 1
= Sounce: DC input 2
b Souce: DG input 3
= Sowrce: DC input 4
=] I
= B Time Domain
L = BFFT
DCinpa13
o Ims..u 14 = B 3w order
|_|DCinput 15 = B octeee
H % inpl.i :g & B Cvirall acoustic
|_{Liinput H g
0C input 18 E sl Waterall
| |DCinput 19
|| DC input 20
| |DC input 2
D inpua 22 e
" s £ >
SelectAll Unselect Al [+ 2ana displey
[l Display connections properies
QE Cancel Apply Hedp
= Back Mext =
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21.1.3 Display

On measurement tab, click on view recording.

El Flle ~ Home Engine EV/HV - Measurement

Run Pause Stop

" 5 Trigger
B Record: On PC-

Control

e
-
Bl =
Mark View
Recordin

21.1.3.1 Real-Time Zoom

Drag and drop the section of the signal you're interested in while recording, and the selected part will be instantly zoomed in. You can zoom in on
multiple sections simultaneously in different windows, enhancing your real-time analysis and visualization capabilities.
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21.2 Available results:

Type Size |Dimension |Domain Save
RMS 1 pt 1D Display only
Monitorin Compressed
onronng 1648 pt max oD -omp Saved on PC hard disk
Signal time
Time 20, 40 or 60 GBytes<ref>Depending on the analyzer oD Time Saved'on PC or on Analyzer
type</ref> hard disk.

RMS: RMS level measured on a recorded input signal computed on the selected bandwidth.
Monitoring signal: this result displays the compressed input signal after frequency decimation. The result is only updated during recording.
Time: time domain signal sampled at Sampled Frequency 1 or Sampled Frequency 2 automatically saved on hard disk during acquisition.

All the results are available using Add/remove windows.

21.3 Settings

wast Bandwidths '5 Available

Mode: Start to stop Used space: 665G

& Record(s)

Record a
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=B Recorder

=3 Tracks

|j—:| b Track 1

-3 Source: Input 1
-iF3 Signal bandwidth: [1] 10 kHz (25.6 kS/5)
- Track 2

- Track 3

- Track 4

=--# Bandwidths

[ Autobandwidth: On
=& Trigger

---------- ¥ Recorder: Unarmed
----- B Start: Free run

..... -5 Stop: Free run

----- - Start delay: 0 s

----- - Stop delay: 0 s

= Mode

----- -2 Automatic: All inputs
..... 12 Record: On analyzer
----- -2 Mode: Start to stop
----- i @ Max Duration: 302400 s
----- - Number of records: 1
----- -F= Format: Normal
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EI Available: Display the maximum possible recording duration depending on the current recorder setup. The max duration is computed
from the free space of the selected hard disk, the number of tracks (and their corresponding sampling frequency) and the number of records.

Note in time to stop, the max duration may also be limited by the local available memory (PC/Analyzer) for the description blocks.
e Used Space: gives a visual overview of the disk occupation.

21.3.1 Tracks
Used to configure the track x to be recorded.

* Source: signal to be recorded. It may come from the input Front-end or from the Player in post analysis mode (see "Post analysis" topic
chapter 6).

¢ Signal bandwidth: frequency bandwidth of the recorded track. This value is equal to the sampling frequency of the recorded signal divided by
2.56 (this factor was chosen in order to avoid any aliasing problems during frequency analysis). For the DC input this setting is forced to the
input setting DC input sampling value. For the External Synchro input this setting is forced to the input setting input sampling value. For the
input, the user can choose between the 2 frequencies bandwidths defined in the next settings.

21.3.1.1 Mode
This sub-module is used to define the recording set-up (record on PC hard disk or on the analyzer hard disk, the number of records...).

e Automatic:
+ All inputs: All inputs activate in the frond end are put into the recorder.
+ No input: Recorder is off
+ Disabled: the automatic Mode is disabled. The channels need to be put manually into the recorder (refer to the recorder/tracks or
connect track).
¢ Record: enables the Record plug-in. The user can choose between Off (the recorder is disabled) and On PC (in the Office mode) or On
analyzer (in the Connected mode).

) Mode@

: defines the ways the signal is recorded.

Recorder mode Description

Start to time
Acquisition begins on the start event and stops when the
specified duration has been recorded. A user with the Stop
Start command can stop the acquisition at any moment. If the Number
L of records is greater than 1, a new record is started with a new

Dlll Htl on : start event. When all the specified records have been recorded
.“i the plug-in goes in the Stopped state (the Stop command also

I

I

1

forces the plug-in the Stopped state).

Start to stop Acquisition begins on the start event and stops when the user
sends a stop command or when a stop event occurs (depending
on the selected stop event). If the Number of records is greater
Start Stﬁp than 1, a new record is started with a new start event. When all
the specified records have been recorded the plug-in goes in the
Stopped state (the Stop command also forces the plug-in the
Stopped state).
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Time to stop

Duration

Stop

Acquisition begins on the Run command. The record stops when
a stop event has been detected or when the user sends a Stop
command. The duration of the recorded signal is equal to the
minimum between the time elapsed since the Run command and
the value specified in the Duration setting (i.e. only the last
Duration seconds of the recorded inputs are saved in the signal
file).

t

¢ Duration: defines the duration of a record.

* Max duration: displays the largest value for the Duration setting corresponding to the space available on the selected hard disk (PC hard disk
in Office mode or the OR3x hardware HD in Connected mode). The max duration is computed from the free space of the selected hard disk,

the number of tracks (and their corresponding sampling frequency) and the number of records.

In the Time to stop mode the maximum duration is defined by the size of memory available on the hardware. For information only, if the record is on the

analyzer hard drive, max size is 262144 blocks of 2048 samples. Max duration is then: (262144 * 2048)/(Sampling freq*Nb. Channels) :)

If the Record is on the PC the max size is 1048576 blocks of 2048 samples .

For "V1 hardware" the available size is either 262144 blocks of 2048 samples.

Hidden/fixed: Fixed

. :
Number of records : defines the number of records (1 to 1000). The recorded signal file can contain several records except in the Time

to stop recorder mode (in this case only one record is available).

Note: The start and stop displayed on the picture below are not the start and stop of the analyzer, but the ones of the recorder i.e. the start and stop

trigger.

Record monitoring signal

Eecl

Rec?

Recorded file

Eec3

Eecl
Rec?
Rec3

=t

start

stop

start

stop

start

L

stop

L J
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e Format: defines the format of the recorded samples.

Format Description

Normal Samples are saved in 32 bit floating point format in S| unit

Samples are saved in 16 bit signed integer format in logical unit
Compacted | (-32767<= sample value <= 32768). This format reduces the amount of hard disk space and throughput required by a
factor of 2.

21.3.1.1.1 Trigger
This sub-module is used to define the start and stop conditions of the signal to be recorded.
¢ Recorder: defines the status of the recorder ("armed" or "unarmed"). The user can choose to arm the record in order to be ready for
recording. When a "Run" is made with a recorder in the status "unarmed", before running the record will be set to "armed". In the status
"armed", any modifications of Front End or Recorder settings put automatically the recorder in the status "unarmed". The action of "armed"
corresponds to the creation of a .Ixf file (which corresponds to save the record set up).
e Start: defines an event to start the recorder. The user can choose any event among the list of defined events. By default only the Free run and
Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Start" condition.

Hidden/fixed: Hidden if the recorder mode is "Time To Stop"

¢ Stop: defines an event to stop the recorder. The user can choose any event among the list of defined events. By default only the Free run and
Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Stop" condition.

Hidden/fixed: Hidden if the recorder mode is "Start To Time".

Note: If a trigger is used to stop the recorder, it doesn?t stop exactly at the event, one more block is recorded. It is useful in connected mode to stop the
record on all the DSPs at the same time.

o Start delay: defines the delay between the start event date and the real beginning of the record. The user can enter a value between
-202752/Fey,,, s and 360000 s (where Fe,,,, is the largest sampling frequency of the recorded signals). The pre-trigger capability (Start Delay
< 0) is very useful when the user wants to record the signal just before the start event.

Hidden/fixed: Hidden if the recorder mode is "Time To Stop".

» Stop delay: defines the delay between the stop event date and the real stop date. The user can enter a value between 0 s and 360000 s.
Hidden/fixed: Hidden if the recorder mode is "Start To Time".
21.3.1.1.2 Bandwidths

Used to set the bandwidth and sampling frequency of the signal to be recorded.

¢ Sampling: sampling frequency. The user can define up to 2 sampling frequencies among the available decimated values of the input setting
sampling frequency.

L]
Bandwidthlzlz this is the signal frequency bandwidth in the frequency domain. The frequency bandwidth is equal to the sampling
frequency divided by 2.56.

The recorder supports up to 4 different bandwidths:

Type Range Mode
FS 1 2.048 S/s to FSF User define
FS2 2.048 S/s to FSF User define

274


https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_338.png

Ext. Synch Front-end Sampling Freq (FSF) Automatic

Parametric inputs 15 Hz Fixed

Note: once running the recorder, the other plug-in analyzer settings cannot be modified without restarting the record.
21.3.1.2 Autobandwidth

21.3.1.2.1 Principle

Autobandwith manages the analysis and recording bandwidths automatically.

The Inputs selection window allows the use of 2 different sampling rates for the dynamic inputs. It gathers inputs with the same physical quantity
into groups, maintaining the same sampling into each group.

When inputs are associated with the analysis plug-in, it adjusts its analysis bandwidth to match the inputs ones. Mixing input bandwidths in one
analysis plug-in will set its bandwidth to the lowest one.

Autobandwidth is set by default in the concerned plug-ins.
21.3.1.2.2 Recorder

When inputs are associated with the recorder, it adjusts the recording bandwidths channel by channel.

Recorder =
) Tracks | Bandwisths | Trgcer [ Mode
Recorder
Tracka Wq, T i;-hdu Autobandwidth
Autabendwidth v \ Sampling 1 32768k S
| +iliandwidth 1 Lik - H:
Sampling 2 G190k : s
Bandwidth 2 32k = M

Deactivating the recorder's Autobandwidth allows managing the dynamic inputs sampling from the recorder. It is recommended to keep the recorder
Autobandwidth active unless the recording signal must be a lower frequency than the analysis.

21.3.1.3 Arming

Arming of the recorder creates a backup of your record settings. Arming the recorder secures the record allowing an easy recovery of the data
regardless of the cause of the end of the recording.

The recorder is armed automatically when pressing the RUN button. This operation may take a couple of seconds. It is possible to pre-arm the recorder
allowing an immediate start of the recorder. This is available from the Measurement tab of the Vision interface:

gl Fle * Home | Measurement | Acquisition

P = = Arm

Trigger
- —tas
Run Pause | Stop 4

B\ Record: On analyzer +
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e Unarmed record: the recorder is armed automatically by the start event. Then between the beginning of the start event and recording, there is
a time ?T corresponding to the arming (i.e. the backup of the record settings).

= L= — = =

Set up Arm Record
AT

Iy
¥

k 4

Run event

¢ Armed record: after the setup the recorder is armed (i.e. backup of the record settings allowing more security for you record). Then at any
moment, when the recorder is armed, a ?Run event? starts the record instantaneously (?T = 0).

Set up Arm AT=0 Record

.
™

F

L J

Run event

21.3.2 Part file length

Since NVGate V17, Users have the flexibility to configure each time signal to include multiple records, with each record further divided into parts of
customizable lengths.

Multirecord and multipart

Record_X_1 Record_¥_2 Record_X_3
.
Ch.1 Part_D || Part_1 Part_2 || Part_3 Part_D0 Part_1 Part_D Part_1 || Part 2 |
-
[ [ 1
Ch.2 Part_0 || Part_1 Part_2 Part_3 Part_0 Part_1 Part_0 Part 1 || Part_2
L
| ==
Ch.3 Part_0 Part_1 Part_2 I Part_3 Part_0 Part_1 Part_0 Part_1 : Part_2 |
L |
r
Time !
Currenthy
recording
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By default, the recorder is configured with a single record and the part length set to 'Auto’ as below:

Recorder E

Tracks Bancwidihs Trigger Mode

Record On analyzer

Mode Start to stop

Max Duration 108400 = g

Mumber of records 1 =

Show advanced setings
Ok Cancel Apphy Help
Inprts Waterfall
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The duration of a part can be configured in the advanced settings as below:

Recorder
Tracks Bandwidths Trigger Mode

Record On analyzer

Maode Start to stop v

Max Duration 108400 = 5

Number of records 1 k=

Automatic All inputs -

Part file length Auta -
Single file

Farmat Shor

Hide advanced seitings |

K, Cancel Apghy Help

Inputs Waterfall
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¢ Single file: Only 1 part per signal.

¢ Short: Part length is set to 64 seconds.

e Medium: Part length is set to 640 seconds.

e Long: Part length is set to 1920 seconds.

e Auto: The part length depends on the recording mode:

+ "Start to stop" mode: Part length is set to 640 seconds.

+ "Start to time" mode:

O If duration is longer than 100 hours, then part length is set to 1920 seconds;

O If duration is between 10 and 100 hours, then part length is set to 640 seconds;
O If duration is between 5 and 10 hours, then part length is set to 128 seconds;

O If duration is less than 5 hours, then part length is set to 64 seconds.

+ "Time to stop" mode: For duration of 1024 seconds or longer, the part length is set to 64 seconds. For shorter duration, the first
power of 2 greater than duration/16 is selected. A minimum part length is enforced when the total record bandwidth is high. When
the combined bandwidth of all recorded inputs exceeds 256 kHz, 512 kHz, or 1024 kHz, the minimum part length is set to 8, 16, or
32 seconds, respectively.

21.4 Recovering records

The recorded data benefits from specific safety tools that allow recovering the data in case of failure during the record.
There are 2 types of recovery:

* Manual recovery: if the initial project has been cancelled from your PC, or has been recorded with another PC, or if the project has been
renamed. The recovering tools are available in the hard drive manager called from the Home tab/Disk group (Manage).

e Automatic recovery: in the case of an unexpected stop of the analyzer; i.e; during a recording, at the end of the recording or before saving the
measurement.

During the next launch of NVGate, the Disc is scanned, and then all unsaved files will be recovered if the initial project is found in the local tree diagram.
The recovered measurement will be renamed with the date of record.

This recovery type can handle multi records; the recover will be based on the shorter record.

If an unexpected stop occurred (power outage ?), signals will be recovered and only few seconds will be lost, depending on the configuration of your
record (sampling frequency, slow inputs).

For example, at 1 ch @ 51.2 kS/s, a maximum of 2.5 s could be lost.

If the mode ?Time to stop? in the recorder is selected, unsaved files will not be recovered.

21.5 Progress Bar

Depending on the recorder mode the progress bar can be a normal, backward or ?snake? type, with text indicating the state of the recording and the
time of recorded data.

b il & (5 ® Recorder Rec: 0.8 s

279


https://wiki.oros.com/index.php?title=File:Recorder_progress_bar.png

22 NVGate Report

Powered by the Vision interface and still based on the use of templates, the NVGate reporting toolset focuses on intuitive transfer of analyzer?s data,
leaving to MSOffice the page setup and extra content.

22.1 Overview

The reporting tools are gathered in a dedicated tab called Reports. The Reports tab features 4 groups that offer respectively; the file selection (Word or
Excel), the format of dropped data, contextual information and graphics preferences.

The report tab is divided in 3 sections:
e Automatic: Generates report automatically

¢ Operational: Select a template and refresh /print
¢ Creation: Format, references and graphics preferences

N W Gate: Project: Default Project

'L] Fila v [Home Maaarement Acquestion  Ansysss  DeplayiGraphs | Repert | Tooke

B B B ¢ &= B ¥ & a4 6%
; Irputs Mame  Mame

Al windows  Allresudl= (sngle]  Measuremerits Print Gragh Lasend Vosinpem Liri F .
- Etatch E - - - - - . Cruery

22.2 Tutorial
22.2.1 Introduction
22.2.1.1 Objectives:
In this tutorial, we will show the basic operations to do a report.
Through the different steps of a typical procedure, the useful functions will be described. The report functions are based on the drag and drop of items.
22.2.1.1.1 Equipment
¢ OR3X Analyzer
¢ PC with NVGate
e Ethernet link
e Microsoft Word/Excel
e 1 signal
You can create a report in On-line mode or in Office mode.
22.2.1.2 Procedure
22.2.1.2.1 Active file

First you need to open a new or existing Word/Excel document.

In NVGate, go in the Report tab, in the Active File group.

Measurement  Acguisition  Analyses  Display/iGraphs -Repurt Tools

'v: 93, e N 72 n_l

Fefresh & Print = — araph Label Walue Unik Mame Mame Mame &utomatic | Prink Colors
) B i ety

ackive File Drop Skyle [ References B | Preferences
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Move the mouse over the combo-box. Automatically, the software will check the opened file on the computer and fill up the list. It is then possible to

select the working template.

File + Home  Measurement — Acguisition  Analyses  Display/Graphs | Report | Tools

In order to work in the best conditions, position the both windows (NVGate window and Word document) side by side.

NVGate items are identified by a tag in the template. The tags are editable in Excel cells, hidden text in Word (apply the L——

Ll

It?s better to work in

mode while doing the report to avoid any drag and drop inside a tag.

22.2.1.2.2 Deposit NVGate items

< _|_~] Re i
portTukariz % @ @
@ _ s Document: - M -
Prink [E-16% anal Gr-?ph Label 'u'eilue ik Mame Mame Mame .ﬁ.l.g:umatu: Print Colors
= . 9 /Doc...al.doc - - i L=y
A REpDrtTutn:lrlaI Drop Style References B | Preferences
(Do, al.doc =

mode to see the tags).

The reporting operations are based on the use of Drag & Drop; Select an item from NVGate and drop it into the template. The software will add a TAG in

the target file and then update it with the corresponding NVGate data.

To add a graphical result(s) into a Word document, click on the corresponding window area (grey area), then drag & drop it at the chosen location in the

template:

8 M ate: Protect Dot - =

ih'_mmmwmwr

o Lomm] D A @O

Heme  Mave  Mave

e Bor Pl Orap Shle = Erfrerce Ow =

OROS NVGate? report
um - Pl Step & FFTL AvSipr [1]-Gearbon mput [ 8 Mo 4366 g [ |[E1TE]

o (Ctrl) -

1 - Select the window 2-Drag to the target file
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While selecting an OROS Item for reporting, an icon is displayed on the cursor to confirm:

e this item is droppable in the report,
¢ the used format (drop style) in the report

“# Window1 INSA diesel F

start
10000000

2000000

EOO0000

000000 4+ 5

Prassure [M,/m2)

2000000 -

|
)

‘m 10E+0O0

Analyzer Setting Browser

[ Recorder B
= E Plaryer '
[+~ Selected record
= B?j Tracks
=)~ Track 1
i7" Label: Pr Cyl 4 =
@Q Zomponent: Nane %
g Mode: Unknown
E Direction: Scalar

E Twpe: Translation

=) Transducer: Default Pressure sensor
R I WY IO L

Obviously, any text, image, table, link can be used in the template to enrich the report with results interpretation, corporate data, and others.

We can, for example, create a table in the Word document in order to insert the sensors identification.

With tags:
Equipment:q
Sensor-Labeln Transducer-typen Sensitivitys H
[NVGate:Setting: 4:431:1 1abel [NV Gate Setting:4:431:369 Label- | [MVGate:Sefting-4:431.366 Label- [H
Value-Unit]Label-Pr-Cyl-4[/]™0 Value Unit]Transducer-Default: Yalue Unit]Sensitivity- 1E+00-

Microphone[/]d (v)/(Pa)[/]"d
[NV Gate Setting:4:433:1 Label [NVGate-Setting:4:433.269 Label- | [NWGate:Setting:4:433:366 Label- [H
Value-Unit]Label-Acc-palier-3- Walue Unit]Transducer-Default: Walue Unit]Sensitivity-1-
VI Accelerometer[/]™d (V) (m/s5 [
[NV Gate:Setting:4:434:1 Label [NVGate-Setting:4:434.369 Label- | [NVGate:Setting:4:434:366 Label- (H
Value UnitlLabel-Tach[/]°0 Value Unit]Transducer-Default- | Value Unit]Sensitivity-1-
Tachometer[/]H (V)/(Hz)[/]H
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Without tags:

Equipment:
Sensor Label Transducer type Sensitivity
Label Pryl 4 Transducer Default Pressure Sensitivity LE+00 (V),/(M,/m3)
SEMSOr
Label Mic Amb, Transducer Default Microphone | Sensitivity 1E+00(V]/(Pa)
Label Acc palisr 3V Transducer Default Sensitivity 1 (V1/{m/s?)
Accelerometer
LabelTach Transducer Default Tachometer Sensitivity 1 (W)/(Hz)
== | = i
7|
Mame Marme Mame Auktomatic
- - - ey
i85 Project Mame
l Eﬁ' Project Comments
!
Mare...

In addition to the actual measurement setup and result data, a measurement must be identified and detailed by meta-data (project name, measurement
name, date, comments and properties.). The References group provides such information to be inserted in the report.

Drag and drop these items directly from the group.

Select More to see the whole set of properties

22.2.1.2.3 Example of template:

In the first lines, the Project name and date were inserted. Then a table with all sensors specifications was added.

A drag and drop of the time signal was done. After post-analyzing the time signal, a FFT spectrum was displayed in NVGate and finally dragged and
dropped in the template with some FFT settings (frequency range, resolution and number of lines).
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You can also put markers on graphs and display the Marker table by drag and drop from the infotrace.

*Window2 - FFT1: AvSpc [3]-Acc palier 3V [ 0 Hz: 125.8 um/s?]

Bccelaration (s 2]

2.Em

3m

2.5 m

2m

1.5 m

1rn

SO0y

W*—u—w—uww

iy,

gk 10k 12k 14k
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6k 18k 20k

Display

Mode: Magnitude

Traces:

XprrT1: AySpc [1]-Pr Cyl 4 (9:10:58 AM 541
Xprrr1: AySpc [2]-Mic Amb (9:10:58 AM 5/
v PFFTL: avSpc [3]-Acc palier 3V (9:10:58 £
Cwerall levels:

[=RMS ¢ 0.599 Mfmz

P=RMS ¢ 3.21E-03 Pa

PpEMS ¢ 5.94 mm/fs2
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[Id | Trace H Y
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22.2.1.2.4 Data format

In the Drop Style group, you can define the format of the data in the report file. Indeed, analysis results can be exported as data or graph as well as a
setting format includes its name or units.

&
A AR
-'Il i LY %

Graph Label Walue Unit

Graph Label Walue Unit Mar

T T
B

Drof Label Walue Unit

%—; Yalue (3I)
%ﬁv Yalue Unit

Note: advise not to use the Active Trace or All Traces for narrow band spectra within Word documents. It leads to a long process into Word.
22.2.1.2.5 Refresh
The refresh function is used to update the file.

You can resize the graph in the report. Even if the graph seems to be distorted, this is easily solved with the Refresh function.

22.2.1.3 Printing a report

Generating a report consists on the following operations:

1. Select a template (or target file)

2. Update its content with NVGate measurements

3. Save or print the report

The Automatic report group makes the 1, 2 and 3 steps automatically.

The report templates are built up with the Reports tab, and then the report generation is available from the Measurement and Reports tabs.

22.3 Settings

22.3.1 Automatic report tools

The Automatic report group is located the left side of the Report ribbon.
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=)
EX+

All windows  All results (single)  Measurements
Batch

-

Automatic report

It features 3 fully automated report generations and a batch function for multiple measurements reports
22.3.1.1 Print all windows

This function allows printing all the displayed graphs in a comprehensive report, without requiring setup any template. Simply press the All windows
button to get your data plotted in a word file.

Print all windows
If'-
= +F = ‘—:_il:-l
= - |
All windows |L::_._._:_|

=
L=
|
Mom du fichier: Report.doc =
Type: ’Wmd documents (*.doc*.docx) T]

Secondly, the title of the report is requested. This text is displayed as the file title and in the header

Report Query E

= |

?r_=] ENTER INSTANT REPORT TITLE
i

DOR.OS5 INSTANT REPOR
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The report files structure is as follows:

[PROS INSTANT REPORT
Your text as

document title

©mma | i i
e s
caEet | EEdEs PEAE-
Bl ]

Your text
as header

and comments

bject name, date |»-——* e

ERCRSERD R ERAL

D T e T T N — - - L —— ‘m —
[ p—
.
f‘ = e | - - - | P L e ok o s B - - - w | oy _—
5 y‘ ey | e | B | 0 . [ S p— e i ¥ eI [ )
inputs/tracks
Wy | Eed | St | [N (p— [rm—— e [ 5 = ol

tables
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Then for each existing Layout,

for each opened Windows, the following page is appended:

- - "

LT LEIUT et eesoud |

LH}TOUI Hﬂd ——— A L Baawy [ M 4D e Plug_ini
window names ' ' Foptin
channel
Legend
Graph content i_itnm the
according to the infotrace
display one

Print all results (single)

This function allows printing all channel results in a comprehensive report, without requiring the setup of any template. The procedure is the same as the
All windows report.

Print all results (single) e 57
= Source: Input 1
# Source: Input 2
= # Source: Input 3
# Source: Input 4

This function is useful for multi-analysis and multi-channel measurements report. It generates automatically a report with all the acquired and analyzed
data. The user select the type of result to be printed be displaying at least one of the results in one layout of the current setup.

The function scans each layout to get the plug-in (FFTx, SOAx, OCT?) and the result type (Spectrum, RMS, trigger block?) of the first trace in each
window (reference trace). Then it plots the same result type for each channel of the corresponding plug-in.

As an example working with inputs 1 to 8 connected to FFT and recorder with the following layouts:

Layout 1

Window 1: Front-end RMS input 1 to 8
Window 2: Recorded signal input 4 and 8
Layout 2

Window 1: FFT Average spectrum input 1

Window 2: FFT Trigger bloc input 1
The All results automatic report will print the following graphs:
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Layout 1: Window 1 RMS level: Inputs 1 to 8 (8 plots)

Layout 1: Window 2 Recorded signal: inputs 1 to 8 (8 plots)

Layout 2: Window 1 FFT avg. spectra: inputs 1 to 8 (8 plots)

Layout 2: Window 2 FFT Trigger bloc: inputs 1 to 8 (8 plots)

The format of the reference trace is applied to each corresponding plot. In the case of cross function the reference trace will be used as the reference for
each result (FRF, Coherence, etc.)

Note: the report format is the same as the All windows one
22.3.1.1.1 Print all results (compare)

The compare version of the print all result function allows comparing every measured results with a reference one.

Print all results
(compare) BT P
s & Source: [nput 1 4
# Source: Input 2 =
+ = # Souce: [nput 3 et :
» Souice: Input 4, e ] J
4 4k Bk Tk LBk X . LS

In this case the reference trace will remain displayed while the other results are plotted within the same graph. This method scans the result exactly as
the single version except it shows 2 traces per graph in the report.

22.3.1.1.1.1 Considerations for All windows and All results(x) automatic reports

The report generation is based on the content of the saved workbook. If your workbook has been changed without saving it (CTRL+D or Save project)
the content of the report file will reflect the last saved workbook content.

The report is based on predefined templates. You may adapt these templates in order to change contents (ex: your company logo, or add specific
setting or marker).

The original templates are located in the NVGate installation directory | Template library. Copy the corresponding folder (All windows or All results) from
this directory and paste it in the NVGate Data\ template library. The pasted file will be taken in account instead of the original ones.

The report generated with these methods may be updated from the NVGate GUI: Open the report file, select it from the report\active file group in
NVGate and press Refresh button.

22.3.1.1.2 Batch measurement

The Batch measurement function allows printing all the saved results of a set of similar measurements. It is adapted to the exploitation of measurement
campaigns. The batch measurement report is also used to format a set of measurements with the same presentation layouts.

Baich measurement

¥ r l:-_i; Export ATFX #2 = = :j' L
5oy Export ATFX 51 80 ___ s |

oGSy Wif OC + rec 4P -
w--E3 5 Waterfall
¥4 Vibernaster CEA ©
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The inputs are:

¢ A set of saved measurements
* A reference layouts
¢ A Word?/Excel? template

The first operation consists of setting up one measurement in order to adjust the graphs format. Select one measurement and modify/enrich the
layouts: graphs, scales, markers, windows/layout name, comments and properties. Click on Home/Start/Edit measurement button and save the edited
measurement.

Secondly, create a Word? template which fits the edited measurement. See the [Reference manual Vol. 3 Reports, Tools & ribbons] for instructions.

Third, select the measurements to be printed. Click on the Report/Automatic reports/Measurement batch button. The batch report selection dialog is
showed (NB: it may take a few second to display if your project manager contains lot of projects/measurements).
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This Dialog is divided in 3 areas, one for each input parameters and one for the output files

1. The selection of measurements to be printed selection.

2. The format to be applied on the processed measurement data (Layouts of a measurement from the Project manager)
3. The Word? template to use for each generated report

4. The output options; directory and file name.

Last, print the reports. By selecting "Save layouts in measurements" each processed measurement will be updated with the format layouts. When
these measurements are edited, the graph presentation is then homogeneous and corresponds to the report contents. By selecting "Discard layouts
from measurements" the measurement layout are not modified.

22.3.1.1.2.1 Data selection

The measurements selection is helped by a search engine which filters the project manager measurements according to their properties.

The "measurement” frame reflects the project manager content. It is possible to expand or collapse the projects. The displayed measurements
correspond to the following criteria:

* One of the active properties matches the search text,
¢ The measurement is already selected.

It is then possible to make mixed selection from various criteria. The properties are activated/deactivated (i.e. included in the search process) by
selecting it with the button at the right of the search text.

" It is also possible to mask/show the properties columns by right clicking on the header. The column order can be changed by drag and dropping
one column to its new location.

Enter the searched text here
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o
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The measurements are sorted by column content (alphanumerical sort) by left clicking on the column header.
22.3.1.1.3 "Active File" group

This group is used to select which file will be used for report and to update/print it.

The file must be opened and one of the following; Word or Excel (2003, 2007 and 2010).

To select the file, move the mouse over the File selection combo-box, the software will check the opened file on the computer a fill up the list. It is then
possible to select the working template.

.

" “'-..,ﬁ .~ [F2009531: _ | ™~——"File to be updated/printed
Print: send the file to the default printer = 4 C:puserspio
Refresh: update NViGate content in the file Print Opened Word or Excel document

Active File

Building up a template
The Reports tab and others parts of the NVGate GUI are available to create a template or even to update an existing one for your reports.

The operations are based on the use of Drag & Drop; Select an item from NVGate and drop it into the template. The software will add a TAG in the
target file and then update it with the corresponding NVGate data.

Example: To add a graphical result(s) into a word document, click on the corresponding window area, then drag & drop it at the chosen location in the
template:

= 1 de compatibilité] =
Bl Fie * rome Hesmrement Acgumton  Anshyes  DepleyfGrephs | Report | Toos o mmpatil ieion Miseenpage  Refirencel  Publipsitage  Rbwinen  Affikage

e T EI[:L-EE"'I"'P' Beiedri B ekl Tonc@eo8nic100n A oL3 0 AT 0 B0 o150 ks R
g i T =TT E & W

Mame  Rame  Hame

Acirve Fle Orop Style w | References g

OROS NVGate7 report
|t Windewn] - PA Step 2 FFTI: AvSpe [1]-Gearbeaanput [0 He 43865 (= [ (8

=

e wefra B i Fruc fras
B

T
Qe

3 — Drop inte Word or
> il Excel at chosen

0000 Q000 0000 v X W i secionss e A

I T A e D

1 - Select the window area (grey) 2 - Drag to the target file
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While selecting an OROS Item for reporting, an icon is displayed on the cursor to confirm:

e this item is droppable in the report,
e the used format (drop style) in the report

Any text, image, table, link can be used in the template to enrich the report with results interpretation, corporate data, and others.

NVGate items are identified by a tag in the template. The tags are editable in Excel cells, hidden text in Word (apply the mode to see the tags) or
replacement text for the images (select image format and then replacement text).

Example of tags:

For a windo
« [NVGate Graph Layout1 Window1] window

For a result dataset
¢ [NVGate Data ActiveTrace Layout1 Window1]Table[/]

For a settin,
« [NVGate Setting 1 1 3 Label Value Unit]Range pk 10 V{/] g

for a measurement comment.
o [NVGate CurrentMeasurement Comments]My comments here [/]

The tag must be kept complete i.e: the last part: [/] has to remain associated to the tag without carriage return between except for the multi-line reports.
As soon as data are deposited in a template their format is 100% free. Size, color, font, location, insertion, etc? can be changed to ensure a coherent
page setup with existing document or complies with a company charter.

Removing the tags will definitely remove the link between NVGate and the template (i.e. the item content is no more refreshed)

22.3.1.1.4 Available items for report

Most of the information that can be added to a template comes from the NVGate windows and analyzer setting trees (ASB and ASV). Drag & drop the
selected ltem to the target file in order to add the corresponding tag (and refreshable data) to the template.
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Report from an edited measurement

N————— Settings from the ASB
Report from direct acquisition

22.3.1.1.5 "Drop style" group

This group allows defining the format of the data in the report file. Indeed, analysis results can be exported as data or graph as well as a setting format
includes its name or units.

select the data format while = E,,
dropped i the template !

[ Graph
[“_1 Active Trace

&

Graph  Label value Unit

¥ L

Drop Style

R me— Select the setting format while
dropped into the template

I@ Label Value Unit
Value

[#g Al Traces

Unit
Value (SI)
Value Unit

CTHOD

22.3.1.1.5.1 For results

e Graph will deposit an image of the dragged windows in the same way as the "copy/paste graph"
e Active Trace will deposit a table that contains the active trace data (X and Y) in the same way as the "copy/paste data/active trace"
e All Traces will deposit a table that contains all traces data (X and Y1, Y2, Yn?)

22.3.1.1.5.2 For settings

Note: advise not to use the Active Trace or All Traces for narrow band spectra within Word documents. It leads to a long process into Word.

¢ Label/Value/Unit will deposit the dragged setting in the described format. E.g: for the sensitivity of a channel;
¢ Label = Sensitivity (depending on the NVGate language)

e Value = 10m
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e Unit = V/g (depending on the active preferences)
¢ Value (SI) will deposit the dragged setting value in the Sl units (m, A,V, s, etc?). This options force the value to be expressed in Sl.

The settings export is useful to build tables for the front-end or analyses setting in the report. Example:

Input # Label Sensitivity Transducer
1 Body Top Acc 10 mV/g PCB 35456
2 Cyl 1 pres 500 nN/m? PRS 33

Ext 1 Torsion shaft1 1024 pulses/rev OROS tach.

Filled by NVGate reporting

22.3.1.1.5.3 For front-end

CECRSRCECL

Inputs

-

Inputs

DC Inputs
Aux DC Inputs
Ext. Syncs
CAN

Tracks

The Identifiers drop down button allows choosing one of the front-end input categories and deposit the corresponding table of settings in the report.

Available tables are:

e Dynamic Inputs: Inputs
¢ Parametric inputs: DC and Aux DC inputs
e Trigger/Tach.: Ext. Synch (including the Aux ones)

¢ CAN parameter

¢ Player tracks (include all inputs categories)

The tables are filled in the report only if content exits (i.e.: the corresponding inputs or tracks are activated). If there is no corresponding content, the
table is not visible.

The result will be as follows:

Inputs | Label | Inputtype | Component | Node | Direction | T y p e | Transducer | Physical qty. | Sensitivity | Range
Inputl | tBezing | Standard | Gear box | 4 + Y | Translation | Defauieslmometer | Acceleration | L8miV[/im/s] | 505m
Input2 | Ashtiesn: | Standard | Gear box | 6 + Y | Translation | Defaukieelmometer | Acceleration | 24miV]/im/s] | &9m)
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Note: you may adjust the table format into the report using the text orientation and adjustment for better results. OROS recommend using the landscape
orientation for the report page which contains tables.

22.3.1.1.6 "References" group

In addition to the actual measurement setup and result data, a measurement must be identified and detailed by meta-data. This group provides such
information to be inserted in the report.

The project and measurement identification allow locating the data in your computer or network. The date and comments remind the local context of the
measurement. The user name is useful to check with the operator in case of misunderstanding.

or Comments = ]
Name Date Name Automatidy,
= - - Query Cluery to operator
Meazurements Refi
name date or

Comments

[Ences =

Uszer identifier

22.3.1.1.6.1 Including properties in the reports

O

Comments Date

v v

References

The report toolset of NVGate allows inserting the properties values in the reports.

The properties tags are made available from the Report/References/Project and Measurements buttons.

Select More? from the corresponding Item, the following dialog is displayed.

Simply drag & drop the selected item to the Word? or Excel? file in order to get the current project or edited measurement properties value updated in
the report

By default the measurement and project contains predefined properties:
e The OROS properties are automatically filled by NVGate: Date, Author, Protection, Project name, Signal location and Number and type of
saved results.
e The OROS user properties are already created by NVGate. Their values, but must be filled by the operator: Comments, Site, Installation,

Intervention, UUT, Serial number, Measurement type and Default type

The Users properties are created and filled by the operator while saving or by editing the properties. Their availability in the reports depends on their
creation on your computer.

22.3.1.1.7 Automatic query
Some information or data does not have a place to be saved in a noise and vibration analyzer (e.g: unit under test S/N or duration of warm up). For this

purpose NVGate7 propose to insert systematic queries in the report process reports. When a query exists, it will be asked to the operator and its answer
will be inserted in the report.
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Operations: Click on the Automatic query, a dialog is displayed:

-

2] Query

i

Query to rize at
report time

Drag & Dirop this icon to
deposit the operator answer
in the report

Question

5

e

=

E

Whiat is the UUT serial number

Dafault Answer N.A,

Deefan
if the
not ar

ke

-

The query can be issued (dropped) in the report document as many time as required. The question will be raised only once for each different query.

22.3.1.2 Auto increment row on Reports

It is now possible to add multiple acquisitions in one report. Typically designed for test of components set or assembled parts; such as end-winding or
production quality check, this new feature operates with Excel reports.

 Display/Graphs ]Ru:u:rt Tools

Classsur ]

_Ec:ﬂjnu'sfmn‘

Active Fie

Graph

-

Drop Style

The basic idea is to increment the position of the results to the next empty row at each report refresh. For such purpose the standard report capabilities
now offers an auto-increment row option. When this setting is activated the drag & drop tag in the report will include the auto-increment.

L I T S

6

A

B C D

Wable WE Windowl "MarkerType=Free"|Table[/] Id Label Trace X

1 Markerl AvSpe([2] 130.72 Hz 1345 nm/s

E F G H

Unit ¥ Unit

This function works with any item dropped to the Excel report (markers, data, graphs, settings, etc?).

Getting the frequency, amplitude and phase of a set of components (bump test) is now fast and secured using the auto-incremented marker table
coupled with a sequence for the identification data.

The following example fills the test report of an end-winding bump test. The remote control user field settings have been used for measurement
identification (blade # & side). A sequence is activated to update these settings for each bump. A peak marker has been used to collect the frequency

and amplitude of each bump test.
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[Elade Tride [ide__ [ride [Hide Hide
|l_'Mbulncrement]
[Autoincrement) [Autoincrement) |invEate Marker]id Trace
I_[W'G-IES!HIHI 1891 J_i EFN\I‘E!& Sefting 1 891 1{A 1,000E+00|H1 [2] 2,50938| kHz 5,75 mf[ﬂl

22.3.1.3 Refresh report on end of analysis

Once again OROS is enhancing your efficiency during measurement and analysis. This time we added a simple button which directly puts your result in
the current opened report. By selecting this option no need to think about refreshing your report, it will remain up-to-date at any time.

Analyses Display /Graphs Report
(:) NVGate V8 3 _
__[¥ c:pusersjcon
T e
Actve File

22.3.1.4 Table format on Excel reports

Adding marker or inputs tables in an Excel report is a popular function of the NVGate report mode. It is now possible to define how the NVGate table will
be arranged in the Excel sheet.

|es FRE - FFT1: HI [3]-Input 3: Accel Y Case2.+Y [1]-Input 1: Hammer Dlsc3+Z [0 Hz: 579 k(m/s")/(N)] =
- Display
1k Mode: Magnitude multi-graph
= | i Traces:
% 100 ' [ '\\ i - P*FFT1: H1 [2)-Input 2: Accel X Case.2.+X [1]-Input 1: H:
E | 0 -, r' "'AVT'I"‘ .-.El ‘hi V'hFFI’l: H1 [3]-Input 3: Accel ¥ Case.2.+Y [1]-Input 1: Hs
ﬂf" == T 1'+>1 P-EFT1: H1 [4)-Input 4: Accel Z Case.2.+Z [1]-Input 1: Hz
] A . '
| | | Peak marker
oyl 1= === dTace | X [ v [D.rafio
10 ke — : | 1 H1[2]i 222896 kHz i 3.314 kim/s)/(N) | -0.02 %

My s
=

1k 1%k 2k 25k 3k
Frequency (Hz)

. i y
0 m ] | = E
100 £

= 1k

L

E 04— / |
100 1

0 s 35k 4k 45k Sk

| 2 H1[3]| i16668 kHz i 2.836 kim/s*)/(N)| 007 %
| 3 H1[4]| i1.2144 kHz | i903 (m/s*)/(N)| 0.08 %
Cursor

¥:0 Hz

B=y: 12.47 (myfs2iN)

Py: 579 kim/s*)/AN)

PY: 176.5 kim/s*)AN)
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In the following examples we have 3 FRFs (1 hammer, 1 tri-axis accelerometer) per measurement point. We measure the highest peak amplitude,

frequency and damping ratio on all FRFs at each measurement point.

The table format is governed by attributes in the NVGate Tag in the report file. After the drag & drop of the table in the report file, you can insert the

following attributes<ref>To be inserted between quotes inside the tag brackets.</ref>

22.3.1.4.1 Flattened table

The first arrangement allows transposing the table in one unique line. This is useful with the auto-increment function when you are using multi-line table

(ex: multiple traces) for each acquisition.

Regular report will provide this:

(Autolncrement)
[NV Gate Mai Id  Trace polation X Unit polation Y Unit; D.ratio
Test 1 1 H1[2] i 2.22896 kHz i 3.314v/<%)/(N)] -0.02%
2 H1[3] i 1.6668 kHz i 2.8367/s3)/(N)l  0.07%
3 H1[4] i 1.2144 kHz i 9031/s%)/(N)|  0.08 %
Test 2 1 H1[2] i 2.23047 kHz i 2.5031/s3)/(N)i -0.12%
2 Hi[3] i 1.66768 kHz i 3.5071/s*)/(N) 0.07 %
3 H1[4] i 2.22744 kHz i 1.2621/5%)/(N) 0.08 %
By adding the "TableStyle=Flat" to the NVGate tag:
[NVGate MarkerTable FRFs FRF "MarkerType=Peaks" "TableStyle=Flat"]Table[/]
The result is changed as follow:
(Autolncrement)
[NVGate Mai Id  Trace polation X Unit polation Y Unit} D. ratio Id  Trace pol:
Testl 1 H1[Z] i 2.23047 kHz i 2.5031/5%)/(N)! -0.12% 2HI1[3] i
Test 2 1 Hi[z] i 2.22856 kHz i 5.511/5%)/(N)} -0.02% 2H1[3] i

22.3.1.4.2 Select columns

This arrangement allows selecting which columns to be printed in the report. For example if you do not need the interpolation information add the

"TableColumns= " to the NVGate tag:

[NVGate MarkerTable FRFs FRF "MarkerType=Peaks" "TableStyle=Flat" "'TableColumns=1,2,4,5,7,8,9"'|Table[/]

Assuming the column 3 and 6 are for the interpolation indicator, the table will look at:

Unit D. ratio

-0.1%

(Autolncrement)

[NV Gate Mal Id Trace X Unit i

Test1 1 H1[2] 2.22739 kHz 2973 k[m/s¥)/(N) -0.03%
Test2 1 H1[2] 2.22891 kHz  3.873 k[m/s3)/(N)

Id Trace

X Unit

2  H1[3] 1l.66665 kHz
2 H1[3] 1l.6667 kHz

22.3.1.5 Reports page setup

Reports are dedicated to be viewed out of the analysis software (electronic documents, paper, e-mails), then the NVGate dedicated color may be not

suitable for this destinations.

Specific colors and traces widths preferences are used for the graphs in reports. Moreover, 2 different profiles allow managing both colored and black

and white reports.
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. Info Trace background |_

B cosorcolr B

modifyy the colors of
car 1 =

each trace in reports

Select the traces
width in reports

The Print color profile is saved in the active user preferences set. The changes apply to the active reports at each refreshment time.
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23 NVGate Ribbons overview

23.1 Interface Overview and Ribbon description

The main interface of NV Gate is divided in dedicated area.
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More information on the dedicated page :
Vision Tab

Windows: Graph - trace - infotrace
Analyzer setting browser

Control Pannel

Project manager

Status Bar

Go to result

23.1.1 Vision Tab

The Vision interface gathers the analyzers functionalities in simple, clear and easy to identify tabs organized according to the main operations (First
steps, measuring, results edition, configuration build-up, automation, general setup etc?).

Key features have been emphasized by the Vision interface, guiding the users to the best way using their OROS 3-Series analyzer.
23.1.1.1 Operation with Vision
With Vision the software entries are organized in a logical operations way. There is 7 different tabs corresponding to 3 main operations type:

1. Measure ? Setup ? Custom

2. Measurements

The principal goal the instrument is to measure noise and vibrations. The tabs corresponding to such operations are gathered at the top left of the
interface: Home & Measurements.

3. Setup and fine tuning

This section of the Vision tab offers a clear way to build or modify a measurement or post-analysis configuration. That covers the main steps of a
measurement setup. These steps are respectively managed by the Acquisition, Analyses and Display/Graphs tabs.

23.1.1.1.1 Tab & groups

The interface layer features 7 standard tabs (optional tab are also visibles). Each tab contains a set of groups which gathers settings, info and buttons
about one topic (e.g. disk, FFT or transducers).

File menn Tabs

Agamtion  Anslypes  DeplayDracfe Report Took

.-*:' )) {g".:\l LE E 4| B workspace | ) General E"‘f . - 8 L % L Higtory "_‘

- =7 Log wirdow | || Urits & Quantites

[ [ oo ] 1Ay e Edht Lead Eruet Fd " [T L] ChaLaburie
Ingnats Meaiuremeil  Sehg  WorkBaok | Soeen Stahs _I';', Cias Marusgerent t LISER * " Expext =
Active tab Group
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23.1.1.1.2 Actions
The groups contain buttons, setting and check boxes of different types:

Buttons: Left click on it leads to an action or opens a dialog box.

Al -

Ifor auto scale or

Examples: for inputs connection

Status buttons: These buttons work like the standard ones but they can be activated or de-activated. They are used for changing a state. An activated
button is slightly darkened.

e

Post-Analyze

E S: that switches between on-line and post-analysis modes,
Y Marker Mode

o] for enabling the marker manipulations.

Settings: Provide a direct access to one of the ASB setting. Allow to continuously check the setup.

& Ava. duration 30s U Filter [
Examples: for a numerical setting,l— for a Boolean
|5
Free
@ Average: Spectral * | -
Time T-_-‘} Free
©  Spectral Tl Harmonics
FDSA i Peaks
(checkbox) ’ for a selection in a listl__L B 2ty e

Multi-actions: These buttons work as the standard ones but it is possible to select their action from a list. When an action item is selected from the list,
it becomes the default action of the button, the icon is changed.

Examples are: Marker, or User selection.
Status buttons: These buttons change and show the status of the active element (windows, trace, etc..). Selecting one of the items in their list will apply
this status to the active element. The status buttons change depending on the applied changes to the element (or change of element). It is useful to

monitor and see immediately in what state is a 3D or the active user for example.

Note: The buttons are highlighted when the mouse pointer pass over an active button.
23.1.1.1.3 Status bar

At the bottom of the screen a fixed status bar maintains a continuous monitoring of the inputs and analysis:
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23.1.1.1.4 On line help on Vision ribbons

The content of the Vision? ribbons are connected to the on-line help.
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- ' T e W 7 T weriagace H irm ppaseem | W B
w | :JF @L—I e B Mo = ¥ 771 Ling v W . Duls Marageme | o E:i y
Mt S ki (1] ) [, ey Gangy T Colide  Waird
T o e FEE TR S B Froce ten g

Vision help procedure

-

In order to get help from one of the Vision elements, activate the help mode by clicking on the upper right question mark. The cursor switches to a

pointer + question mark. Then click on the desired item. The corresponding page of the reference manual will be opened.

Note that the latest pdf reader software is supported with NVGate: Acrobat reader 32 or 64 bits and Acrobat and any other pdf reader. The ability to
open the manual at the corresponding pages is supported by Adobe? products only. OROS recommend using acrobat reader using the on-line help

functionality.

23.1.1.1.5 Minimize ribbon and full screen

In order to gain space on the NVGate screen during acquisition and analysis the NVGate ribbon can be minimized. It operates like in the MS Office

suite:

Use the upper right arrow to minimize or reset the ribbon size. When the ribbon is minimized the tab header remains visible. Their content is accessible
by clicking on the corresponding tab header. The full screen function has been improved. It hides the application top bar as well as the windows bottom

bar.

[

23.1.1.1.6 Log window

=3 Zanfig - Fraonk-end - Input 1 - Physical gky, adjusted ko Acceleration
Zonfig - Fronk-end - Input 1 - Sensitivity adjusted tog 1 (v)fm)'s2)
Zonfig - Front-end - Inpuk 1 - Range pk adjusted bo: 10 mf's2
Config - Fronk-end - Input 2 - Coupling new walue: DC

' Analyzer Settings 4 'Warning A Macro Trace /[

307


https://wiki.oros.com/index.php?title=File:Usersmanual_129.png
https://wiki.oros.com/index.php?title=NVGate_Status_bar
https://wiki.oros.com/index.php?title=File:Usersmanual_130.png
https://wiki.oros.com/index.php?title=File:Usersmanual_131.png
https://wiki.oros.com/index.php?title=File:Usersmanual_132.png

In the Home tab, tick/untick the Log window

5 Log Window

to show/hide the Log window (Analyzer settings, Warning and Macro Trace information).

23.1.2 File Menu

23.1.2.1 Project

23.1.2.1.1 New

Opens the Start & Go. This dialog proposes to load predefined setups or to build a new one. See § Tabs/Home in this chapter for details
23.1.2.1.2 Load

Opens the dialog box to load a project. Select a project from the current base.

23.1.2.1.3 Save:

Saves the current project. If the current project is the default project, the Save command will act as the Save As.
23.1.2.1.4 Save As:

Saves the current project with a new name

23.1.2.2 Save setup as model

|

Save the current setup in the C:\OROS\NVGate data\Workbook Library\user Directory. The models can be reloaded from the Load setup button in the
Home Tab.

A Model includes the following items:

e Workbook

* ASB

e Layouts

¢ Control panel

¢ Save Setup

e Macros

e Sequences

¢ Signal file loaded in the player

After being saved, the model remains unchanged whatever the number of time it is used. In order to change a model it must be loaded, modified and
saved as a model again with the same name.

23.1.2.3 Recent projects

Displays the list of the most recent projects used by the current user.

23.1.2.4 Recent measurements

Displays the list of the most recent measurements used by the current user.

308


https://wiki.oros.com/index.php?title=File:Usersmanual_133.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_501.jpg
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_502.jpg

23.1.2.5 Help
23.1.2.5.1 Users? manual
Load the users? manual. Acrobat reader must be installed on the PC.

The user manual gathers all the guides and rules to uses the analyzer from its installation to advanced automated operations. It answer to the "How do
I?" question.

23.1.2.5.2 Reference manual

Load the reference manual. Acrobat reader must be installed on the PC.

The reference manual contains the detailed description of each item of the analyzer. It can be loaded with the F1 key on any Item.
23.1.2.5.3 What?s new

Load the release note of the current NVGate version. Acrobat reader must be installed on the PC.

This is helpful identifying the latest features or getting instruction of items which are not already available in the reference manual
23.1.2.5.4 Web

Shortcuts to the OROS pages on the web. The myOROS website gathers many helpful information and example dedicated to OROS products users.
Register on www.myOROS.com

23.1.2.6 Exit

Exit NVGate.
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24 NVGate Ribbons: Acquisition Tab
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This tab provides all the necessary entries to setup the front-end and the use of any channels in details. It separates the acquisition channels setup from

the outputs, triggering, tachometer, and filters ones.

While switching to post-analysis the inputs group is swapped to player track group which control the player operations, track connections and track

setup.

24.1 Inputs group

The inputs group allows dispatching the front-end channels to the analyzer's plug-in and setting up the front-end. This group is visible in Online mode

only.
s W Inputs & Autorange
= Parametrics 7]
Cormgct

Inputs W External Syncs

W | Connect Inputs: Allow dispatching the front-end inputs (all type) to the analysis plug-ins.

"'II" Inputs: Allow modifying the dynamic input properties. Available when at least one input is active.

LR S| details.

24.2 Player group

This group is visible in Post-analysis mode.

|- = | Record nur[1 r';:'t Flayback: Continuous-~
& Player Step | 20ms

Connect = .y

Tracks

-
== | Connect tracks: This button allows dispatching the signal tracks (all types) to the analysis plug-ins.

|‘:EF|,| Record number: Define the record number (i.e. a section in the file defined during the acquisition) to be post-processed.
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Parametrics: Allow modifying the parametric input (DC) properties. Available when at least one DC input is active.

External syncs: Allow modifying the digital trigger inputs properties. Available when at least one Ext synch input is active.

l;iI Autorange (CTRL+SHIFT+A): Control and start the auto-ranging procedure. See Chapter 1 ASB § Front-end/Auto-range for details.

ll' 'l‘ Bridge auto-zero: Balance the inputs connected through the Wheatstone bridge Xpod. See Chapter 1 ASB - § front-end/inputs settings for
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Player settings: Give a direct access to the Player settings

J

E Playback mode: Allows choosing between a continuous and a step/step post-process.

e Continuous: the signal analyses are processed as fast as possible between the start and stop offset.
¢ Time step: the signal analyses are processed step by step. The step duration is defined by the Step setting (see hereafter). Each
new step is manually (or automated by a macro) triggered through the Step setting (see hereafter).

'ﬁ| Step: Defines the time duration of the playback step for the "Time step" analysis mode. The player switches to "pause” every "time step"
second.

i Pause/Cont.: Enables to perform the post-analysis up to the next step.

24.3 Transducers calibration

Enables to calibrate the sensors. This group is active only in connected mode.

& U@ Detect TEDS
g}

Calibration

&>

7. | Calibration: Open the calibration procedure tool.

t?jl- Detect TEDS: Start the sequence for detecting transducers (or missing one) equipped with an electronic datasheet inside (TEDS:
' Transducer Electronic Data Sheet) connected to the front end.

See transducer and sensor page for details.
24.4 Virtual Inputs group

This group gives access to the real-time computation between channels. It is grayed out if the Virtual Inputs option is not available with the user's
licenses or if no input/track is connected to this plug-in.

‘.",‘..' Dynamic

i~ Parametric

Virtual Inputs

A Dynamic: Allow modifying the virtual dynamic input properties. Available when at least one input is connected to the Virtual Input plug-in
1 (Use the Connect Inputs button from the Inputs group for that).

Note: the Virtual Input plug-in is optional, it may not be available on the license. In that case, this button is grayed out and the Virtual Input
plug-in is not present in the Connect Inputs window.

T Parametric: Allow modifying the virtual parametric input properties. Available when at least one input is connected to the Virtual DC plug-in
(Use the Connect Inputs button from the Inputs group for that).
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Note: the Virtual DC plug-in is optional, it may not be available on the license. In that case, this button is grayed out and the Virtual DC
plug-in is not present in the Connect Inputs window.

See Virtual Input page for details.

24.5 Tachometers group

Manage the tachometer resources. This group allows selecting the tach type (source, setup) and associates it with the plug-in analyzers and waterfall.

-

Select

- Inputs == Profile | 120s
= Bt Symc =™ Resolution 59ms
& Fractional & Combined

Select: Allow dispatching the different tachometer types to the plug-in analyzers.

Inputs: Open the properties dialog for the tachometers based on a dynamic input. Used to define up to 4 tachometers using signal from fast
analog inputs (from the Front-end or from the Player).

Ext. Sync: Open the properties dialog for the tachometers based on a high speed oversampled Ext Synch input. In acquisition mode, the
tach Ext synch comes from the frond-end.

In post-analysis mode, we connect player track on tachometer Ext sync resource.

Fractional: Open the properties dialog for the tachometers that derives from another one. Fractional tach. computes RPM speed for a non
accessible shaft by using gear ratio setting. Used to define up to 4 fractional tachs using data from the tach or the Ext Tach.

Note: the fractional tach. cannot be settled from the Ribbon, use the ASB for it

Profile: Set up the tachometer profiles duration. These graphs are available for the Tachometer module in the Add/Remove graph
dialog.(from 10s to 1200s). The profile displays continuously the tachometer speeds with a memory depth defined by the profile setting.

Resolution: Define the shortest time between 2 angular speed values saved in the profile.

Combined: Open the properties dialog for the tachometers computed from other ones. Adapted for CVT.

Note: the combined tach cannot be settled from the Ribbon, use the ASB for it.

24.6 Events group

This group manages the events and corresponding triggers. It allows selecting the event type (source, setup) and associates it with the plug-in analyzers

triggers.

>  Edge 1D RPM

Associate
to & periodic T Combined

B Level 137 Delta RPM

Fwants

Associate to: Allow dispatching the events to the different possible Plug-ins triggers.
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Edge: Detect when the signal from an input or a recorded track crosses a threshold. This module is used with the analog inputs (tach pulse
or hammer impact). This trigger can be applied to any plug-in analyzer including Waterfall and Recorder.

Level: Detect when a signal is below or above a level This module is used with DC inputs (optional) and/or associated with the TDA or
Monitor module. This event can be applied to any plug-in analyzer including Waterfall and Recorder.

Periodic: Used to trigger a plug-in by periodic step. This event can be applied to any plug-in analyzer including Waterfall and Recorder.

RPM: Detect when a tachometer is below or above a specified angular speed. This module is associated with the Tachometer module. You
need to first activate it on Tachometer plug in. This trigger can be applied to any plug-in analyzer including Waterfall and Recorder.

Delta RPM: Same as RPM but generates an event at each step. This module is associated with the Tachometer module. You need first to
activate it on Tachometer plug in. It is used to trigger a plug-in by step. This trigger can be applied to any plug-in analyzer including Waterfall

and Recorder.

="
=

Combined: Generate an event which is the result of a combination of 2 events. Possible combinations are: OR, AND and AFTER.

Read event definition page for details.

24.7 Filters group

Manage the filters definition and position. These filters operate on the time domain series. They can be applied in various locations onto the signal
process (Inputs, Plug-in channels, Outputs, Player tracks).

[ “im
Apply
to

% High/Low pass §a Integrator

Pass/Stop band # Differentiator

=

Apply to: Allow dispatching the filters to the different possible location in the signal process.

)

High/Low pass: Used to design a high-pass filter or a low-pass filter (Butterworth, Chebyshev Type I, and Chebyshev Type II).

o

Pass/Stop band: Used to design a band-pass filter or a band-stop filter.

§ur

#

Integrator: Used to design a time integrator filter associated with a high pass filter (to limit gain near DC components).

Differentiator: Used to setup a time differentiator filter associated with an exponential average to avoid that small fluctuations of the input
signal become important distortions in the output signal.

See filter page for details.

24.8 Outputs group

Manages the generated signal on the front-end outputs (generators).

Signals

= Swept-sine Es Oulput settings
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W) | Signals: Show the list of available signals and let the users connect it to the outputs.

] Sine: Open the pure sine properties dialog for adjustment.

Multi-sine: Open the Multi-sine properties dialog for adjustment.

#+ | Swept-sine: Open the Swept-sine properties dialog for adjustment.

N/l | Chirp: Open the Chirp properties dialog for adjustment.

o Random noise: Open the Random noise properties dialog for adjustment. Adapted for non linear responses measurement.

,.-'f Output settings: Manage the generated signal setting (Mute, transition time). It is also available on ASB front end. Used to control general
output behavior, i.e. the signal generated on Out 1 &2 and Aux. Out 1 to 4.

Read Output page for details.
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25 NVGate Ribbons: Analysis Tab
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In this tab, the software gathers the analyses controls. The content of this tab depends on the purchased optional plug-in.

25.1 Front-end group

& High Samp.: 25.6 kSfs -
& LowSamp.: 6.4 kS/s -

Control/command the Front-end sampling high frequency and low frequency. Note: The plug-in analyzer and the recorder can reduce their respective
bandwidths independently. This setting fixes the acquisition time accuracy and fixes the max signal bandwidth.

See Front-end/inputs settings for details.

25.2 Player group

I\_'r & Record nur |1 fad Flayback: Continuous-~

— O Player & Step| 20ms

Connect g 3

Tracks £

— -

- [ Connect tracks: This button allows dispatching the signal tracks (all types) to the analysis plug-ins.

|$| Record number: Define the record number (i.e. a section in the file defined during the acquisition) to be post-processed.

a Player settings: Give a direct access to the Player settings

E Playback mode: Allows choosing between a continuous and a step/step post-process.

e Continuous: the signal analyses are processed as fast as possible between the start and stop offset.
e Time step: the signal analyses are processed step by step. The step duration is defined by the Step setting (see hereafter). Each

new step is manually (or automated by a macro) triggered through the Step setting (see hereafter).

'ﬁ| Step: Defines the time duration of the playback step for the "Time step" analysis mode. The player switches to "pause” every "time step"
second.

Pause/Cont.: Enables to perform the post-analysis up to the next step.

25.3 Record group
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% Bl Record: On analyzer- & Arm T

i -
© Available |48:20:56 | 5 Trigger

Recorder Mark

=3, | Recorder settings: Give a direct access to the Recorder settings.

q Record status: Controls the recorder location and activity.

L]
3
If the setting is set to Off, the icon is grayed.

o If the setting is set to PC, the signals are recorded on the PC HDD.
o [f the setting is set to Analyzer, the signals are recorded on the analyzer's disk.

0 Available: Display the maximum possible recording duration depending on the current recorder setup. The max duration is computed from
the free space of the selected hard disk, the number of tracks (and their corresponding sampling frequency) and the number of records.

Note: in time to stop mode, the max duration may also be limited by the local available memory (PC/Analyzer) for the description blocks.

Arm (CTRL+SHIFT+R): Arm the recorder. Prepare the recorder to start immediately on the run. Arming process can lap a few seconds. If the
recorder is not armed, it will take a few second to achieve the arming prior to effectively start recording the data.

0

Note 1: modifying a setting of the analyzer will disable the arming. It is then necessary to re-arm it.
Note 2: the recorder can be armed from the ASB: (Recorder /Trigger/ Recorder).

Manual trigger (CTRL+T): Generate a manual trigger event. This event is available for the event list and can be associated to the plug-in
triggers (start/stop or trigger). See acquisition tab description.

Warning: While the manual trigger is not associated to a plug-in, it has no effect.

“.5 | Record mark: Allow adding a mark with comments while recording. These marks are available when the signal file is edited.

25.4 Plug-in group

M El § = # P
= |
e e B e T
Monitor Time FFT1 FFT2 FT3 FFT4 Sync. Sync. ifn Overall
domain order 1 order 2  octave acoustic

These buttons give a direct access to the plug-in settings. Note: only the plug-ins available with the user licenses are displayed.

Monitor settings
TDA settings
FFT settings
SOA settings
OCT settings
OVA settings

25.5 Waterfall group
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n % 72 Mode: One shot

Waterfall Add/Remove © Depth 1000 .
P9 Trigger: FFT1 result available -

Waterfall

Waterfall settings: Give a direct access to the Waterfall settings.

Add/Remove: Opens the Waterfall add/remove result dialog, which allows selecting the list of result to be collected by the waterfall plug-in.

Mode: Select the data collection synchronization:

ifl| W |l

¢ One shot: the waterfall is fulfilled in one shot from its start trigger to the stop one.
e Continuous: the plug-in is fulfilled as a rolling buffer (FiFo) memorizing the last data only.

Depth: Defines the maximum number of slices to be collected. In the continuous mode it defines the depth of the rolling buffer.

Trigger selection: select the event which trigs acquisitions. A new data collection is performed each time a trigger event occurs.

4
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26 NVGate Ribbons: Automation

The "Automation” tab contains powerful and helpful tools to automate repetitive tasks made with the analyzers.

Bl File = Home Acquistion Analyss Data Display Report | Automation  Preferences

@ B Hew :Remrd ') Enable Myseq ._g ™ Hew W Bodyvibration

M recet tripl Execute
Manage Manage Customize Manage

-} "~ -

26.1 Macros group

See Macro Page
26.2 Sequences group
See Sequence Page

26.3 Control Panel

See Control Panel Page
26.4 Masks group
See Mask/alarm Page
26.5 Links group

This part of the "Automation" tab provides a link to external software. Once a target is selected, each mouse click on the Execute button launches the
target software. As a reminder, the target software can be any executable file from windows (.bat, .exe, shortcuts, etc...). Simply add one target in the
C:/OROS/NVGate/ Data/Links directory and you will be able to use directly for the NVGate interface.

Q. MarkIRIG .

" Execute

Links

\ Select application: displays the application selected within the list of applications available. All applications must be located in the directory
Links.

Execute: Runs the selected application.

Also note that a link can be executed with a Macro.
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27 NVGate Ribbons: Data

WEB W @ @ o o= G (==

- - -
Used space: 1% |\ Format
Start... Collate Share Import Filter Edit 2 Download | Mew List
Frojects Measurement
Dataset Projects Disk D-rec setup

This tab provides functions to deal all your data, transfer Projects, Measurements, Models, export and import your data, filter the Project Manager.

27.1 Start

H Start?: Opens the NVGate start dialog which is dedicated to make the first steps in the software. The NVGate start dialog is also displayed at
each NVGate Start, except if the user checks the option Do not show again” in the dialog.

While launching NVGate or click on this button, operator is invited to select or create a project. This step allows reloading or defining the context.

NVGate start ¥

& Open Project B New Project

Recent Projects

£y sSteering

By EvHV App Z12p2
%y FFT_Rotorkit

iy Runlip_imestigation
&% Monitoring

[] bo not show again Help
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27.1.1 Open Project

Selecting Open project opens the Open Project dialog which behaves as the single ltem selection.

Marne
Oy Fam1 aBB
I Fosa
I He40 Autoklay
g Hetmets tube
I Impact cantilever slu
Ly Impact Seq VTF
Ly impact température 01062010
I8 Into rev Diesel engine
3 LongProfilicage
£y Machine transmizsion
iy Mo order
Ly Missing toath
£y MT Derno OROS
£y Multi pulse tach

Date
Z7/06/2013 11:30:08
10/04,/2003 19:24:49
25,04,/ 2008 17:40:38
110772002 11:11:18
0903/ 2002 11:36:00
14/11/2012 1 2:22:42

0909/ 2001 18:07:10 |

05/12/2012 10:16:31
08/12/2004 17:13:35
21101312108
15,06, 5006 1204:17
31/03/2001 053007
1200 /006 Ok 3:05
25,/05/2004 16:34:10
30/12/201517:51:8

L LR TN T
L]

£ 46

Site Meylan est center
[nstalaton T334
[nterventon Probotype valdation
Customer Car manufscturer A
Teddh

Select your project and click Open button.
27.1.2 New Project

Selecting New project opens the following dialog:

Properties

Site Meylan test center
Comments Installation ZFN32-A

Intervention Prototype validation
Gearbox ZIFXIZ-A probotype validation Cugta Car P i

Add e

320


https://wiki.oros.com/index.php?title=File:V10_release_16.png
https://wiki.oros.com/index.php?title=File:V10_release_17.png

Fulfill the necessary properties and comment to describe the context of this project and click on OK button. This bring you to the setup selection.

27.2 Dataset

N m "4\"“

- o

Collate Share Import

4 Collate: Enable to copy or move Projects / Measurements / Models from a specified source to the current
Projects database.

m Share: Enable to copy or move Projects / Measurements / Models from the current Projects database to a
c specified target.

See Share and collect dataset for details.

‘\‘V‘ Import: Import Signals and/or results files. See Export/import for details.

27.3 Projects

i

Filter Edit
Projects Measurement

w'-" Filter projects: Open the Filter projects dialog, which allows selecting the projects to be visible in the Project Manager.

¥ | Edit measurement: Allow reviewing the measurements for comparison, modification or report. An edited measurement comes as a
foreground layer on the top of the current analysis one. See edit measurement for details.

27.4 Disk

PC and Mobi-Disc management tools

¥ analyzer - & Manage el
L
Used space: 11% = Format
_ = Dowenload

Tf analyzer = | Active Disk: Select the active disk. The active disk is the one which is mapped by the project manager. The disk where a signal file
is located must be the active one in order to load it on the player (play back, post-process, exploration).

The active disk can be:

-

The PC one. Available in office mode only.
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vl
e, One of the Mobi-disk connected through a USB cable. Available in office mode only.

‘i The Analyzer disk (Mobi-Disk or fixed). Available in connected mode only.

-y Manage: Open the disk manager in order to manage the signal files saved on it.
(g
i . Format: Format the active disk. Not available when PC disk is selected.
Warning: all saved data on the formatted disk will be definitely deleted.
=P Download: Select available signal file on the active disk that match the project present on the project manager. To recover signal
v files from a record session made with another PC use the manage button.

27.5 OR10 setup

Add current  List

E- Add current: Add the current setup to the OR10 or generate a file to be copied on the OR10 pSD card.

!_- List: Open the OR10 templates management dialog, which lists all the setups available on the OR10.

27.6 D-rec

This group manages D-rec (Direct recording) setups. D-rec allows recording signals with the analyzer without any PC or connection.

¥ ¥
Mew  List

D-rec setup

m New: Propose a set of dialog boxes that guide the user through the necessary settings to build a D-rec setup.

List: Open the Record setup management dialog which allows managing the setups saved in the analyzer. The D-rec setups can be written,
removed, imported and exported from this dialog.

L B

Read D-rec dedicated page for details.
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28 NVGate Ribbons: Display

The "Display" tab covers the results display control. It allows creating, fulfilling, arranging and viewing the windows and layouts. It controls the scale of
any graphs, manages the waterfalls and extraction graphs and the markers.

BFle ~ vome Acgustion Analyss  Dete | Depley | Report  Automation  Freferenoes
= = Festece s 0 ﬁ M S | Liyosts "E I ¥ 2eem 1O qlf’ & w7 wdpt B Mo T S B .
B o : Lyt S S wteom B " Moo W moeset Soales Y x
A B e L - Irforece  Chose AN Memorge Fall  Bafigmaic  Auid I LI e Free ki FrogSme {
Recording 74 Refresh Al Trsos | Screen Lyt T Curser

28.1 Windows group

- (== 11 Freeze Trace 3 . X ,jl

' = = - |
; . Freeze All :
Add/Remaove View Infotrace Close All Memorize
Recording ©< Refresh All Trace

Windows

This part of the "Display" tab manages the windows creation, their refreshment and the infotrace view/hide.
See windows-graph page

28.1.1 Add/remove window

]
Add/remove: Opens the Add/Remove window dialog, which allows to display the measurement results of the active plug-in analyzers. This
dialog allows creating and arranging the traces, graphs, windows and layouts.

The maximum number of traces, windows and layouts available are:
- 32 Traces per window

- 32 Windows per Layout
- 16 Layouts per project.
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1: A tab is displayed for each plug-in analyzer connected.

2: A tab is displayed for each layout. Each tab is made up of a tree showing the windows and results displayed in each window.

3: Result selection: List of results provided by the plug-in analyzer selected. Multiple plug-ins may be selected if all results selected are compatible

(which means that they can be displayed in the same result window).

4: Channel selection: List of plug-in analyzer channels connected, available for the result selected.

5: Operation: in the top combo-box, list of weighting which can be applied to results selected. In the middle combo-box, list of derivation/integration

operations which can be applied. In the bottom combo-box, list of display units.

6: Reference / X: List of plug-in analyzer channels connected. This can be the reference. Available for results that require a reference only

(cross-spectrum, for example).

7: Tracked order: List of tracked orders on channel selected. Available if result selected is an order result.

selected, corresponding to the new layout.

button.

displayed in a message box.

Deletes the selected window or trace selected in layout tab.
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L Creates a new layout. A dialog box used to name the new layout is displayed by clicking on the button. A new tab is created and

|» Creates a new window, in the layout of the selected tab. A dialog box used to name the new window is displayed by clicking on the

box that shows the name of the new window is displayed. If a result is selected in the layout tab, a click on this button has no effect.

E:} Adds the results selected in the window of the layout tab. If the layout does not contain any windows, a new window is created. A dialog
V( Renames the window selected in the layout tab. If no window is selected, a click on this button has no effect and an error message is
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1: Analyzer result: The list of plug-in analyzers connected that provide Waterfall source results is displayed in the combo-box. The list of results
provided by the plug-in analyzer selected, which can be a waterfall source is displayed in the list-box below.

2: Channel selection: List of plug-in analyzer channel connected, available for the result selected.

3: Operation: in the top combo-box, list of weighting which can be applied to the results selected is displayed. In the middle combo-box, a list of
derivation/integration operations that can be applied is displayed. In the bottom combo-box, a list of display units is displayed.

4: Reference / X: List of plug-in analyzer channels connected. This can be a reference. Available for results that require a reference only

(cross-spectrum, for example).

5: Tracked order: A list of tracked orders on the channel selected. Available if the result selected is an order result.

28.1.2 Other functions

layout, it swaps to this layout.

the hardware and the software.

Close all: Close all the windows in the active Layout.

o| [ |#] [” Ell =] @

Memx in the current window.

Freeze trace (F10): Freeze/unfreeze (toggle) the traces of the active window.

View recording: Open the signal monitoring window on top of the current layout. In the case of this window is already opened in another

Freeze all traces: Freeze/unfreeze (toggle) all the displayed traces in the active Layout

Refresh all: Force the refreshment of displayed data. Applies to all windows and all traces. Used in case of de synchronization between

Open infotrace: Opens or closes (toggle) the infotrace of the active windows. The infotrace contains the trace(s) identification, the cursor
and marker values and the section data for the 3D waterfall windows. See chapter 2 ?Display - § area for details

Memorize trace: Creates an instant copy of the active trace in the active window. The memorized trace add incrementally traces called

P

Eg Window2 - FFT1: AvSpe [1]-Acc [0 Hz: 23.9 mqg]

5

[=[=E]E=E]
i Display E
. Mode: Magnitude L
= . Traces:
= : W [?PFFI’l: Avspc [1]-Acc (20054
T | T P=Mem0: FFT1: AvSpc [1]-A
ﬁ i i Overall levels:
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These memorized traces can be added to the save selection using the "add to result selection” entry of the window contextual menu.
See memorize trace page for details.

28.2 Arrangement group

- =

==

Full Automatic Add
Screen = Layout

rrangement

Full screen: Put the active windows in full screen mode. The NVGate frame windows will take the whole screen space. The full screen is
E inactivated by clicking on it or in reducing the window with the upper right button.

Allows arranging automatically the windows in the current layout.

Automatic: Organizes windows in the best possible arrangement according to the
type and contents of the graphs.

-~ | Cascade: Cascades the windows according to the Windows operating system rules.

Vertical: Tiles windows vertically according to the Windows operating system rules.

Horizontal: Tiles windows horizontally according to the Windows operating system
rules.

ww= | Grid: Tiles windows in order to have all windows with the same size.

== | Add layout: Creates a new layout. A dialog box used to name the new layout is displayed by clicking on the button. A new tab is created
and selected, corresponding to the new layout.

28.3 View group

=% Layouts @
= Layoutl~
4" Cursor

Browse layouts (CTRL+SHIFT+SPACE): scan the existing layouts. Note: the 2 latest viewed layouts are kept in the RAM memory.
Using the CTRL+SPACE shortcut allows switching between these 2 layouts.

Active layout: Displays the name of the active layout. The selection list enables to activate any existing layout.

~ Cursor Cursor: If this button is activated, the mouse can move the cursor(s) on the displayed graphs.

327


https://wiki.oros.com/index.php?title=NVGate_Display#Memorize_trace
https://wiki.oros.com/index.php?title=File:Arrangement_group_2022.PNG
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_229.png
https://wiki.oros.com/index.php?title=File:Windows_arrangement_button_2022.png
https://wiki.oros.com/index.php?title=File:Windows_arrangement_automatic_2022.png
https://wiki.oros.com/index.php?title=File:Windows_arrangement_cascade_2022.png
https://wiki.oros.com/index.php?title=File:Windows_arrangement_vertical_2022.png
https://wiki.oros.com/index.php?title=File:Windows_arrangement_horizontal_2022.png
https://wiki.oros.com/index.php?title=File:Windows_arrangement_grid_2022.png
https://wiki.oros.com/index.php?title=File:Display_add_layout_2022.PNG
https://wiki.oros.com/index.php?title=File:View_group_2022.PNG
https://wiki.oros.com/index.php?title=File:Display_switch_layout_2022.png
https://wiki.oros.com/index.php?title=File:Display_active_layout_2022.png
https://wiki.oros.com/index.php?title=File:Display_cursor_2022.png

28.4 Scales group

Control the windows graphical zooms and auto-scaling.

%& I® ¥ zoom |© }J'L # x/Z Adjust & Move

oo

W€ scale 7‘5(, Reset Scales

E,, X Ffoom Q, !
Autoscale

(W]
[=1]
il
]

Fo

o] [1e] [0] [&

>

I+

s

¥
Zoom (CTRL+F6): When this mode is activated, the mouse pointer has following shape: . Left-click drag using the mouse in order to
draw a rectangle to zoom into. When the left-button is released, the displayed area corresponds to the area defined by the rectangle. Note: If

the size of the rectangle is smaller than the active signal precision displayed in the window, the zoom is not completed.

To quit the zoom mode, press the zoom button again: this will activate the cursor mode.

Zoom in Y: Makes the Y-scale two times smaller.
Zoom out Y: Makes the Y-scale two times larger.

Zoom in X: Makes the X-scale two times smaller and sets the minimum and maximum values so that the cursor is in the middle of the graph.

Zoom out X: Makes the X-scale twice as large and sets the minimum and maximum values so that the cursor is in the middle of the graph.

Autoscale (CTRL+A) : Adjusts the Y scale of all the windows in the current layout. The scales are adjusted to the largest trace amplitude
(min and max) in each graph. A 10% margin is added to these values to facilitate visibility. Note: The minimum Y scale width cannot be lower
than the active signal precision.

X/Z Adjust (CTRL+Q): Adjust minimum and maximum values of the X or Z-scale so that every point on the axis is visible.

See chapter 2 ?Display - § Display window/graph menu / X zoom for details

Scale (CTRL+F5): This mode is used to modify scales using the mouse in graphs, by moving the cursor on the scale. The shape of the
mouse pointer changes depending on the position of the mouse pointer on the scale:

FoF & o0l BN BN | ¥ 4

Use the mouse wheel or the Up/Down arrows to change the scale value. If the Cirl key is pressed, the changes are five times smaller, for
more precise adjustment of the value modified.
To quit the scale mode, press the scale button again: this will activate the cursor mode.

Mouse
cursor

R

Position on the scale and action

On the lower left part of the scale. Only the minimum value of the scale is modified.

‘E On the upper right part of the scale. Only the maximum value of the scale is modified.
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IE On the center of the scale. Both minimum and maximum values are modified, in the same direction. This performs a
translation of the scale

A
>~
-~
.,E On the center of the scale, with Shift key pressed. Both minimum and maximum values are modified, in the opposite
direction. This zooms in/out.
(-~ -]

@ Move (CTRL+F8): When this mode is activated, the mouse pointer has following shape: @ Left click on the graph and use the mouse to
drag.

To quit the Move mode, press the Move button again: this will activate the cursor mode.

5 Reset scale (CTRL+Z): Reset X, Y and Z axis scale of the active window to their default values, which are:

e X scale: max bandwidth
e Y scale: Active input range
o Z scale: default profile/waterfall depth.

28.5 Markers group

Y Marker Mode
o ¥
Free

Features a complete set of real-time markers that help identifying typical signature and points of exception in both time and spectral graphs.

Y Marker mode: activates the Marker mode. Once the Marker mode is activated, the mouse pointer has following shape: Iﬁl The
mouse pointer can be used to modify the marker position and properties.

To quit the Marker mode, press the Marker mode button again: this will activate the cursor mode.

‘ll' \ Marker type selection: enables to select the active Marker type.
Free
Y.~ Free marker: The free marker can be positioned everywhere to add a legend in a spectra, profile, 1/n octave and
[_f waterfall section.
'l"'l"l' Harmonics marker: The harmonic marker can be positioned everywhere in a spectra and waterfall X/Y sections.
| Computes and displays harmonic values for the selected trace(s).
L 4 Peaks marker: The peak marker detects automatically the peaks in the spectra and waterfall X/Y sections. Computes
| and displays peak values for the selected trace(s).
T Maximums marker: The max marker detects automatically the maximum in the spectra and waterfall X/Y sections.
Computes and displays max values for the selected trace(s).
Yy Side bands marker: The Sideband marker can be positioned everywhere in a spectra and waterfall X/Y sections.
l 1 l Displays values for a central frequency and side frequencies (left and right) defined by a delta value.
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! Power band marker: The power-band marker can be positioned everywhere in a spectra and waterfall X/Y sections.
It extracts the RMS power in the selected band taking in account the equivalent bandwidth of the weighting window.
Computes and displays power in signal range defined by start position and delta.

-

1/n oct data marker: The 1/n octave data marker can be positioned in CPB spectra and waterfall X/Y sections of the
same type. It extracts the list of the band levels in db or linear units into the infotrace. Displays all band values.

YYY Kinematic marker: The Kinematic marker can be positioned everywhere in a spectra and waterfall X/Y sections. The
I | l Kinematic marker helps identifying the frequencies (or orders) which match the various rotating speed in machineries.
These frequencies are linked with a fundamental one (usually the main shaft rotating frequency) by fixed ratio. These
ratios depend on the machinery kinematics.

ey Periods marker: The period marker can be positioned in trigger blocks windows. Operates like an harmonic marker
I but in the time domain. Computes and displays periodic values for the selected trace(s). The periodic marker allows
identifying the periodicity and frequency of repeated phenomena identified into time series graphs.

See Marker page for more details.
28.6 Waterfall group

The Waterfall group offers a wide range of operation in order to go further in your measurement. It is possible to display XY and YZ sections as well as
the extraction section. This group provides general purpose tools about the Waterfall 3D graphs.

i . 3 Rotate

: 1% Add Section
3D Freg/time Colormap e
. " % Section Manager

Watertall

See Waterfall display for more details.
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29 NVGate Ribbons: Home Tab

&l Ale = | Home | Acguskion  Analysie Data  Display Raport  EW/WY  Engine  Automation  Preforances

'.—'l_ v L 5—“‘ B acve Model = B M)

‘ﬂ ‘+P " Eih .’ Il. Pt Eﬁf Ei. - Bl | N/ - Apsed space: 5E%

Sart.. Onlinete Select Show  Resulls | Ran Paus e Load 5-5'\-"! s Recal | Advisor | Amachenent  Filber =
Post-Anakms h:l.rls Results  Omrveey Pdasure ment -Elpuun el Projects

Go ko result Mesmurement SEVE Satup Aych mo [ata sk

The goal of the Home tab is to make a user friendly tab for doing a measurement. You can load a project, create a setup (using the "go to results"
group), start an acquisition, see your data, the disk space and change the user. In fact for a lot of every day application you can stay on this tab, no need
to check the other one.

29.1 Go to result group

29.1.1 Online mode

Nf*ul"“

Online to Select Show  Results
Post-Analysis Inputs Results Owverview

Go o result

Q Start...: Opens the NVGate start dialog which is dedicated to make the first steps in the software.

Note: The NVGate start dialog is also displayed at each NVGate Start except if the user checks the option Do not show again in the dialog.

NVGate start X
q_f Open Project Eﬁ} New Project
Recent Projects
Iy Kinematic_markers

&% NvGate_2022

{5 Berceau

[] oo not show again Help
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N Open project: Open an
existing project.

tl New project: Create a new
’ project.

Recent projects: Recently
opened projects.

F Online to Post-analysis: This button is used to switch from Online mode to Post-analysis mode. This will open the Select Signal window
which lists all the recorded signals available. The selected signal will be then playback and can be re-injected into any plug-in analyzer
(Monitor, FFT, 1/n Octave...). It is also possible to play back a recorded signal through the Output during Online analysis.

See player page for more details.

Select inputs: Opens the Inputs selection dialog which allows activating and setting-up the dynamic inputs in a fast and smart way.

1A

Show results: Opens the Results dialog which allows displaying and saving results without connecting inputs or tracks to the plug-in
analyzers in advance.

ol

Results overview: Opens the Results overview table which summarizes all the displayed and saved result (i.e. present in the Save Selection
list)

ol

29.1.2 Post-analysis mode

[ —_ -+ . .+ r___‘\. i

VW ¥ = @ G

Start... qut-ﬁ.rul'fg'ﬁ Select Select Show Results
to Online Signal Tracks Results Owverview

f Post-analysis to online: This button is used to switch from Online mode to
Post-analysis mode.

|--= | Select signal: Open the Select signal dialog to select the signal to be
== post-analyzed.

+ | Select tracks: Open the Inputs table showing the inputs definition of the signal
a to be post-analyzed.

29.2 Measurement group

b’l:li

Run Fause Stop

Note that another Run/Pause/Stop button is always available in the status bar (bottom left)

Run: (CTRL+R) This button controls the general analysis and recording start. The plug-ins with connected channels/tracks will start their
process once the run is activated.
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Note: The monitor and the Time Domain Analysis (in free run mode) process is continuous; it do not depends on the run status.

Note: the trigger/start status of the plug-ins may block their process, waiting for an event.""

Warning: Pressing the run button during an analysis leads to reset all current analyses, restarting all averages from 0. The analyzed data
will be lost.

IEI Pause: Suspend or un-suspend the current analysis.

Note: If the recorder is running, it starts / finishes a record.

EI Stop: (CTRL+S) Stop all the current analyses and recording. After requesting a stop, the plug-ins finish their current block. When all the
plug-ins have switched to Stop the analyzer switches to the Stopped status

Note: The analyzed results and recorded signal are saved when the analyzer switch to stop. This is the default behavior. It may be
changed from the user preferences.

29.3 Save group
o &
Save Save

Measurement Option

Save measurement: Save the result of the last measurement. This button is available when:

e There is at least one result selected in the save selection,
¢ The measurement is stopped,
* The result exists.

Save option: Define the way the results and signals are saved.

29.3.1 Save measurement

Enables to save the results of a measurement. The results can be saved if:
¢ There is at least one result selected in the save selection,
¢ The analyzer is stopped,

® The results exists.

By default the save measurement displays the following confirmation window:
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Hame Properties

.Measurement_z . Site Landon
Comments | Unit under test Rotorkit
Measurament on Rotorkit.

Three paints
FFT, Overall and Envelope

The Save Measurement dialog shows the visible properties with their suggested value.

This dialog box allows entering:

¢ the measurement name to identify your data
¢ An associated keyword that allows filtering the project manager
e User?s comments (Use the CTRL+Enter to add lines)

In Addition, the measurement can be informed with properties which are used to help retrieving the files and their meaning.

The properties are attached to the measurement and filled while saving the data or by editing the properties from the project manager. The properties belong
to 3 different categories:

e The OROS properties are automatically filled by NVGate: Date, Author, Protection, Project name, Signal location and Number and type of saved
results.

e The OROS user properties are already created by NVGate. Their values, but must be filled by the operator: Comments, Site, Installation,
Intervention, UUT, Serial number, Measurement type and Default type

e The Users parameters are created and filled by the operator while saving or by editing the properties. Ex: TestCampaign, R&DProject or Customer
name. Users parameters can be predefined from the ribbon: Measurement/Preferences/Measurement Properties

Note that users? properties will pollinate. It means the new properties type will be automatically added on the future measurements. The same occurs if you
import or copy a measurement which contains unknown users? properties.

The OROS User properties easily cover a wide range of situations. Properties options are:
e Site is for the location of the measurement. It can be a ship, a test track, a test cell, an aircraft or a factory.
¢ Installation is for the tested machinery. It can be a diesel engine, a car, a jet engine, a pump, a machine tool, etc?
¢ Intervention describes the type of acquisition/analysis: qualification, overhaul check, prototyping, diagnostic, routine data collection, first run, etc?
e Unit Under Test (UUT) indicates precisely which part is tested: a tire, a bearing, a transmission, etc?
* Measurement type: Describes the type of measuring; Acoustic, diagnostic, rotating, etc..
e Default (or Defect): The identified defect on the UUT.

Managing properties

To enter the property values, click on the right cell of the corresponding line and add text.
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To remove a property from the measurement, use the cross on the right side of the corresponding line.
To add a property fill the bottom left cell with the property name and use the tab or click on the right cell to enter its value.

By right clicking on the property line you can hide it or change the suggestion mode. In order to save your entered values from one measurement to the next
one, select Same as previous. Same as today will reset the suggestion as soon as the date of the latest saved measurement is different from current day.

Note: Measurement?s properties can be edited from the Project Manager by right clicking on the desired measurement.
29.3.2 Save option
Define the way the results and signals are saved. It opens the Save setup dialog which contains 2 tabs.

29.3.2.1 Save setup tab

Save setup X
Save Selup Save Selection
Base Mame Auto-ancremen Save option
Maasurement_ | ) Mumber l:_:l Do neot save
(_}in Detaul Measirameant
[ {1 ¥ g
|:|N-B=I'|'ll‘.'5 from sequence (JErale [ VWiith ngumap ¢ onfirmation
Mative Famat ®Withoul name confimation
Bl orax Saved resulis
[(JZoom signal sferrecarder End of acquision Manual save
Export Farmiat B i Woakang ries s La &l
0O i 1 4 Cumand analysis results F
2,4 Cancel Help
B
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® Base name: The name the new measurement will have. A suffix is automatically added to the name if the specified name is already in use.
e Names from sequence: Select this option to link the measurement name to the corresponding sequence fields of the sequence currently in use.

See also "Sequence" topic from Chapter 5: Reports & Tools.
¢ Native format. Determines whether the measurement should be saved in OR3x format. If not selected, the new measurement will not appear in the
project manager.
e Export format: Used to export the new measurement in an external format. A folder must be specified to receive the converted result.
See more details about the export formats in the "Export" topic from the "Chapter 7: User preferences".
¢ Auto-increment: Used to insure the new measurement has a unique name.
Number Adds a number to the Base name. The first available increment is used

Adds date information to the Base name. The date format is dd-mm-yyyy hh?mm?ss" or mm-dd-yy hh?mm?ss according to the regional

Date
settings of the PC
e Save option: This option determines the way in which the measurement will be created when the analyzer stops
Do not save No measurement will be created. The only way to save the results selected is to perform the Save Result command manually

The measurement is created with the name "Default measurement”. If a measurement with this name already exists, it is

In default measurement )
overwritten.

A dialog box will be displayed when the analyzer stops. It will suggest a name using a Base name and an auto increment

With name confirmation )
choice.

Without name

. ) The measurement is created with a name automatically generated from the Base name and the auto increment choice.
confirmation

¢ Default keyword: Used to choose the keyword that will be associated with the new measurement. Refer to the preference section for more
information.

e Saved Results

¢ Current Analysis result: Results obtained from an acquisition.

¢ End of acquisition: open automatically a dialog box to save the results when the analyzer stops.

¢ Manually: allow to save the results manually.

* Working results: Results obtained after an operation based on already saved analysis results, for example a result calculated with an operator.

These results can be only saved manually.

29.3.2.2 Save selection tab
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Results provided by the plug-ins

* Result selection: List of results provided by the plug-in analyzer selected. Multiple plug-ins may be selected if all results selected are compatible
(which means that they can be displayed in the same result window).

e Channel selection: List of plug-in analyzer channels connected, available for the result selected.

¢ Operation: in the top combo-box, list of weighting that can be applied to results selected. In the middle combo-box, list of derivation/integration
operations which can be applied. In the bottom combo-box, list of display units.

* Reference / X: List of plug-in analyzer channels connected. This can be the reference. Available for results that require a reference only
(cross-spectrum, for example).

e Tracked order: List of tracked orders on channel selected. Available if result selected is an order result.

e Traces

Save setup

Save Sewp Save Selection I F

FET1 Traces | Result selection

ﬂ FFT1: AvSpc [3]-ACC2
HFFT AvSpc [2]-ACCT
h Meml: Oper: Art Avg(FFT1: AvSpe [2]-FACC.FFT

Layout] |

=B Windowl ~
B Rec Sig [1}ACCT

= @ Window?2 b 4
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List of traces available in the project coming from current analysis results and working results.

29.4 Setup group
'*_1 =) 72 Active Model: H"=
. Impact test =
Load Save as P : Reset
Model
{Q{L-] Load setup: Open the Load setup dialog, which allows loading setups from Models, Measurements and Projects or creating

setups for online or post-analysis.

@ Save as model: Enable to save the current setup as a Model.

Al Active Model: Active model: Display the name of the loaded Model. This Model will remain active until a Reset setup is applied or another

Impact test % | setup is loaded.

H_:?] Reset: Close the active Model and set all parameters to the default values.

See setup group page for more details.

29.5 Data group

@ I Lﬂ
<

Attachment  Filter
Projects

Attachment: Enable to quickly identify if files (reports, pictures, videos....) are attached to the current project. Note: if the "Default project” is
active, the Attachment button is greyed.

=

@ The Attachment folder of the current project is empty or
does not exist.

:\EJ File(s) are located in the Attachment folder of the current
= | project.

Filter projects: Open the Filter Project dialog, which enables selecting the projects to be visible in the Project manager. Use the filter and
== columns sorting to select which set of Project/Measurements will be visible. Click on Filter to view only selected ltems, select No Filter to view
all ltems.The visibility filtering applies on all ltem Selection Browsers, Set Selection Browsers and Project Manager.

29.6 Disk group
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Bé Record: On analyzer- SapP
v
Used space: 11%
Download
Disk
B% Record: | On analyzer: Record: Display and enable selecting where the recording is performed (analyzer's disk or computer disk) or to
E Off stop temporarily the recording (off).
N onPc
Fe Onanalyzer
Used space: 11% Used space: Give a visual overview of the space available on the disk.
T Download: Open the Disk manager dialog, which lists the signals available on the analyzer's disk and enables
\ selecting the signals to be downloaded on the pc.
29.7 User

User: This button allows selecting the current user. Note: changing from one user to another one will reset the current NVGate analysis
configuration to the default one defined by the new user.
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30 NVGate Ribbons: Preferences

g‘j Fie * Home Acouesition Anelysis Dsts Deplay Report BV MY Engine  Aufomation Freferences

o G B HYEDO @ @ gnmm

i Password Export | [ ] %] Log Window
Defadt USER =2 Geneval Properties Units & Madeer Grapgh Window I:l-amﬂr' o iy

Manager  Quanites (] 55 Status

This tab provides direct access to the user?s definition, user's preferences and sensor database.

30.1 User group

o Password
Default USER ©

lsar

NVGate operates with users? preferences and authorizations. Personalized profiles can be memorized and recalled while starting the software.

A user profile contains:

¢ Default display preferences (colors, scale type, mode, units, etc..)

¢ Saving modes (default name, incrementing, confirmation mode, data protection and visibility)
» Waterfall (view, default reference, colors, extractions, filling and type)

o Marker (colors, limits, interpolation)

¢ Report colors palette

¢ Units for each physical quantity

¢ Export modes

¢ Floating/docked windows location and visibility

By default the user is named ?Default user". User

The user profiles are saved in a file called NVGate.usr located in the NVGate.exe directory. This file is automatically created at NVGate start when it is
absent. Attention: deleting the NVGate.usr file delete all users? preferences including the default setting proposed by OROS.

It is possible to temporary change .usr file for special applications. To start NVGate with .usr different from the default one (NVGate.usr) add the
following to the command line: -usr=myfile.

30.1.1 Users management

The User group allows managing NVGate users? profiles.

O

@ New...

@ Remove...

User button: It allows selecting the current user. Attention: changing from one user to another one will reset the
current NVGate analysis configuration to the default one defined by the new user.

User button Part2: It allows creating and deleting users from the active .usr profile files.

New: Used to create a new user
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30.1.2 Create a new user

Reqgistration

First name |~J ahn

Last name |D'3IE

EEEEE

[v Pazzward

HEENER

Reenter paszwiord

Aocess level
fe Fyll

" Restricted

ak. Cancel Help

First name: First name of the user may be left empty. The first name is automatically formatted so that the first character is in upper case and the others
are in lower case letters.

Last name: Last name of the user must be filled in. The last name is automatically formatted in letters.
Password: If selected, the user will have to enter his password to launch NVGate.

Access level

-Full: The user is not limited within NVGate”

-Restricted: The user is not authorized to access to all the functions of NVGate. The main characteristics of this type of user are:

Authorized actions Unauthorized actions

¢ Create measurements
e Modify settings from the

Control Panel * Save a project

e Execute macros from the ¢ Close or modify the windows
control panel ¢ Modify the settings in the ASB

e Load projects from a ¢ Use the toolbars that have not been authorized by the
predefined list administrator

e Print reports; Move
markers

L]
=

Administrator: Allows Switching to a non-restricted user profile for administration of the current restricted user rights. In this case the
current analyzer setup is not modified.

o

Password: Used to change the password. If necessary, the user must enter his current password and then enter the new password
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twice

Change password [x]

E nter your new pazsword |

Repeat your new pazsword |

0k Cancel | Help

Warning: Due to the GUI modifications, the restricted user profile limitations do not apply on NVGate version 7.00 and further until new notification. It is
possible to run NVGate7 with the Legacy V6.00 interface to benefit from the restricted user capabilities. For such purpose runs NVGate7 with the
following parameter: -legacy'.

Tips: By default the user is named "Default user".

The user profiles are saved in a file called NVGate.usr located in the NVGate.exe directory. This file is automatically created at NVGate start when it is
absent. Attention: deleting the NVGate.usr file delete all users? preferences including the default setting proposed by OROS.

It is possible to temporary change .usr file for special applications. To start NVGate with .usr different from the default one (NVGAte.usr) add the
following to the command line: -usr=myfile.

30.2 Preferences group

These buttons provide direct access to the user?s preferences.

io E YRO

General Properties Units& Marker Graph Window
Manager Quantities

The user?s preferences are gathered in one unique dialog with multiple tabs. Following buttons provide direct access to the user?s preferences:

General: Enter the preferences setting at the 15t tab. It allows customizing the scales font size, the refreshing speed as well as default
specialized modes.

Properties manager: Open the measurement properties setup. This tool allows managing the default and user defined properties. These
property values are saved with the measurement and used to qualify it. Later, they may be incorporated into reports and for search functions.

H Units & Quantities: Open the "Physical quantity" tab of the user?s preferences. It allows creating, modifying and removing the units and
physical quantities used by the NVGate interface.

Reminder: NVGate process Sl units. The selected Units are used for display only, the data are not modified by the units changes.

Y Marker: Open the "Marker" tab of the user?s preferences. It allows changing the appearance and the number of the different marker types.

Graph: Open the "Graph" tab of the user?s preferences. It allows changing the appearance of the different graph types.

343


https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_254.png
https://wiki.oros.com/index.php?title=File:Preferences_group_2022.PNG
https://wiki.oros.com/index.php?title=File:General_2022.PNG
https://wiki.oros.com/index.php?title=File:Properties_manager_2022.PNG
https://wiki.oros.com/index.php?title=File:Units_2022.PNG
https://wiki.oros.com/index.php?title=File:Marker_2022.PNG
https://wiki.oros.com/index.php?title=File:Graph_2022.PNG

™| Window: Open the "Window" tab of the user?s preferences. It allows changing the appearance of the windows, their default arrangement,

the number and style of the cursors.

See User Preferences for details.

30.3 Transducers group

This group manages the transducers database which is used by NVGate to automatically setup the inputs and trace front-end status at measurement

time.

y

L Database: Opens the transducer database saved on the computer.

@ Merge: Merge multiple transducer databases into one. The merged .cdb is the one currently used by NVGate (file: TransducerDB.cdb
located in the NVGate.exe directory)

m‘ Export: Allows exporting the current database (file: TransducerDB.cdb located in the NVGate.exe directory) in csv format.

See Transducers and calibration for details.

30.4 View group

o] Workspace
[] "1 Log Window

[:I i~ Status

=

Workspace: show/hide the workspace window that contains the Analyzer Setting Browser (ASB), the Project Manager (PM) and the
Control Panel (CP).

Log window: This window tracks all changes in the analyzer. Logs are arranged in 3 separate tabs:

® Analyzer settings: Display all users? and dependencies related changes in the ASB.

e Warning: Displays dynamic warnings related to the current setup (for example: A & C acoustic filters are no more available
when the sampling frequency is lower than 25.6 kHz). Raising a warning will automatically show the log window during 3 sec.

e Macro trace: log window for macro execution and debugging.

Status: Displays the current status of the plug-ins (see chapter 1 ASB for details). General statuses are displayed in the bottom status bar,
the Status window is made to show advanced status for accurate control of the acquisition/analyses. To add the statuses in this window,
right click in the selected plug-in and select View states.
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31 NVGate Sequence

The sequencer is used to import/export/load/view an Excel® file that contains a series of steps. These steps are executed one by one. The sequencer is
generally used to operate the Roving hammer impact for modal acquisition, for example.

31.1 Tutorial

31.1.1 Video

The following describes the video contents.
Step 1 ? Create a sequence : How to create a sequence from scratch.
Step 2 ? Import a sequence : How to import an Excel sequence into NVGate.

Step 3 ? Measurement with a sequence : Once measurement is completed, the active sequence will update a set of settings such as Label, Node,
Direction? Measurements are also labeled from sequence.

Tip ? Automatic measurement with a sequence : How to get a fully automated sequence of measurements.
Video Download offline
31.1.1.1 Tutorial Data Download

- NVGate Model: List_ BLADES_v1, to be copied in the NVGate Models base (usually under CA\OROS\NVGate data\Workbook Library\user). It is the
setup used during the tutorial videos.

- The sequence update_DOF.seq is included in the model folder.

Download here

31.2 Sequences group

- "l (:} Enable Cantilver OROS
Reset Impact node 25
Manage H =
= Browse g

Sequences

Manage: Open the Sequence manager and display the sequences list.

 S—
§| Enable: enable/disable the sequence execution. When the loaded sequence is enabled, the steps are executed each
time the analyzer finish an acquisition/analysis (i.e: the general status switch to STOP)
IEI Reset: reset the sequence to the initial step, execute it and disable the sequence.
Browse: Move to the next or previous step in the sequence. Disabled when the sequence is enabled.
Cantilver OROS Active sequence name: shows the loaded sequence name.
"impact node 25" Current step: displays the name of the current step. The current step is the one which has been executed at the last
stop.
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31.3 Sequence Manager

Sequence

Sequence Import

Advanced Roving hammer sample
Cantilver OROS

Modes paths Load
R aving karmmer zample
Roving Harrmer test

E wport

il

Urload
Wiew
Delete
Froperties
Help

Cloze

1

¢ Import: Import a sequence from an Excel® file, to create a sequence in NVGate format. Sequences in NVGate format are stored in the
"Sequence" directory.

Names of sequences in NVGate format are displayed by the sequence manager.
See Source format for more information about sequences in Excel®.

¢ Export: Export selected sequence (in NVGate format) to Excel®.
¢ Load: Load selected sequence. Only the loaded sequence can be executed or opened in the sequence viewer to perform a modal analysis.
* View: Open the selected sequence in the Sequence viewer. Only the loaded sequence can be opened in the viewer.

A Sequence is a set of acquisitions. Each acquisition is a set of setting modifications, and it is associated to a measurement. When a measurement is
performed, the acquisition associated with it, is called the current acquisition and is designated by the execution pointer (yellow arrow to the left of the
sequence tree). At the end of each measurement, next acquisition becomes current and is executed to prepare the next measurement. When an
acquisition is executed, all settings assigned to it are applied.

¢ Delete: Delete the selected acquisition.
¢ Properties: Edit sequence properties.

Sequence properties 3 x|

] Cancel Help

When "Run after setup" is checked, a new measurement is launched automatically after the current acquisition is executed.

31.4 Sequence viewer
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i Run/Pause: When the sequence is not running, it is launched from the current acquisition. The current acquisition is executed to prepare the
measurement.

Note: The Pause button operates at the inverse of the enable button in the sequence group ribbon.

N

Note: the reset button operates like the reset button in the sequence group ribbon

o
@

Note: Next and previous button operates like the sequence browser arrows in the sequence group ribbon.

Reset: Sets the execution pointer (which designates the current acquisition) to the first acquisition of the sequence.

Back to previous: The acquisition preceding the current acquisition becomes current and is executed. Disabled if sequence is running.

Run next: The acquisition following the current acquisition becomes current and is executed. Disabled if the sequence is running.

¢ Jump to: Accessible by right-clicking on the acquisition. This acquisition becomes current.
31.5 Source format

"Roving hammer test" sequence in Excel®.

1 |Roving Hammer test
2 Label Component Node Direction RemoteNodelabel
3 |Point 1 Input1 Hammer Disk 1 +7 1 +Z
4 Input2 Accel X Disk 1 +X
5 Input3 Accel Y Disk 1 +Y
6 |Point 2 Input1 Hammer Disk 2 +7 2 +Z
7 |Point 3 Input1 Hammer Disk 3 +7 3 +Z
8 |Point 4 Input1 Hammer Disk 4 +7 4 +7
9 |Point 5 Input1 Hammer Disk 2 +7 a +Z

"Roving hammer test" sequence in NVGate
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LU Roving Hammer test
= ¥ Point1
# Set ORI - Front-end - Input 1 - Label to Hammer
i Set OR3x - Front-end - Input 1 - Component to Disk
¥ Set OR3x - Frent-end - Input 1 - Node to 1
# Set OR3x - Front-end - Input 1 - Direction to +2
1 Set OR3x - Front-end - Input 2 - Label to Acce! X
M Set OR3x - Front-end - Input 2 - Component to Disk
 Set OR3x - Front-end - Input 2 - Node to 1
¥ Set OR3x - Front-end - Input 2 - Direction to +X
1 Set OR3x - Front-end - Input 3 - Label to Accel ¥
i Set OR3x - Front-end - Input 3 - Component to Disk
it Set OR3x - Front-end - Input 2 - Node to 1
# Set OR3x - Front-end - Input 3 - Direction to +Y
=W Point 2
I et OR3x - Front-end - Input 1 - Label to Hammer
i Set OR3x - Front-end - Input 1 - Component to Disk
# Set OR3x - Front-end - Input 1 - Node bo 2
¥ Set OR3x - Front-end - Input 1 - Direction to +2
=-# Point 3
I Set OR3x - Front-end - Input 1 - Label to Hammer
¥ Set OR3x - Front-end - Input 1 - Component to Disk
# Set OR3x - Front-end - Input 1 - Node to 3
1 Set OR3x - Front-end - Input 1 - Direction to +2
#- W Point 4

The first Excel® cell is dedicated to sequence name.

The first column contains the name of acquisitions.

The second column contains, for each acquisition, the key words which identify the NVGate configuration sub-modules.

=& Inputs
=& Input 1
" Label: Hammer
" Component: Disk
" Node: 1
(3 Direction: +Z

Second line is composed of the keywords, which identify the NVGate configuration?s settings.

They can be found in the ASB.

Exit
FFT 1 +Z 0/
3
ON/OFF LOCK Reset

348


https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_132.gif
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_02.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_133.png

The column called ?Remote Node Label? is the field displayed by the remote controller.
Number the columns with the channel names sequentially and exclude any that are not assigned.

Menu ?Impact? of the remote controller

These key words in the excel file, should be also defined in the Sequence.ini file which contains alias definitions. An IDNumber is associated to each
setting. It can be retrieved from the ASB in NVGate by using shift + right click on the corresponding setting. Settings aliases could be modified by users.

Part of Sequence.ini file

Each couple (sub-module key word, setting keyword) designates a specific setting in the NVGate configuration. The value to assign to this setting is
defined in the corresponding cell.

The semicolon character marks the rest of a line as a comment.
31.6 FAQ

How do | load a signal in the player using sequence?

[004.090.233] ==> modify the player signal file. Then, You need to have 2 columns one for the project and just next another one for the measurement.
(see picture)

post analyse

'004.090.233
Measurement 1 Marine engine test bench bearing_bush_1200rpm_33k'W
Measurement 2 Maringe engine test bench Reference_1200rpm_33kW
Measurement 3 Marine engine test bench Reference_1500rpm_0kW
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32 NVGate Shortcuts

32.1 Shortcuts

32.1.1 Most Famous

This are really useful !
CTRL+A : Autoscale on Y axis
CTRL+R : RUN

CTRL+S : STOP

CTRL+space : Switch 2 last layouts.
CTRL+shift+space : switch all the layouts.

32.1.1.1 General shortcuts

F1 On-Line Help

Ctrl + Space Move from one layout to the next one.

Ctrl + Tab Move from one window to another one in the same layout.
Page Up Change Workspace tab (ASB, Control Panel, Project Manager).
Page Down Change Workspace tab (ASB, Control Panel, Project Manager).

Freeze the active window.

Move the cursor to the right.

Zoom inonY axis.

Zoom out on Y axis.

Zoom out on X axis.

F10

EI Move the cursor to the left.
+

/

Zoom in on X axis.

Shift + F1 Contextual help
Ctrl + Insert Edit Copy

Shift + Delete Edit Cut

Ctrl + X Edit Cut

Shift + Insert Edit Paste

Alt + Back Edit Undo

Ctrl + R Run
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Pause Pause

Ctrl + S Stop

Ctrl + A Y axis auto-scale on all windows.

Crtl + Alt + A Y axis auto-scale on active window.

Ctrl + Shift + A Auto-range

Ctrl + B Next Step

Ctrl + C Copy item content (ASB settings, mask)
Ctrl +V Paste item content (ASB settings, mask)
Ctrl+ D Save current workbook

Ctrl+Y Accept acquisition

Ctrl + N Reject acquisition

Ctrl+0to9 Macro start

Ctrl+ P Print report

Ctrl + Q Zoom auto-scale on Z axis.

Ctrl+T Manual trigger

Ctrl + M Add record marker.

Ctrl+ Wor Z Full width on active trace.

Insert Memorize Trace

Ctrl + Delete Remove Active Trace

Ctrl + F5, F6, F7, F8, F9, F10

Change the mouse mode (display mode toolbar).

X/Y/Z +Shift + Mouse wheel (up)

Zoom in on (X/Y/Z) axis (+ Ctrl for small steps).

X/Y/Z +Shift + Mouse wheel (down)

Zoom out on (X/Y/Z) axis (+ Ctrl for small steps).

X/Y/Z + Mouse wheel (up)

Translate X/Y/Z axis positively (+ Ctrl for small steps).

X/Y/Z + Mouse wheel (down)

Translate X/Y/Z axis negatively (+ Ctrl for small steps).

Ctrl + F5 Default mode activation (scale mode)
Ctrl + F6 Zoom mode activation

Ctrl + F7 Cursor mode activation

Ctrl + F8 Move mode activation

Ctrl + F9 Rotate mode activation

Ctrl + F10 Marker mode activation

F2to F9, F11, F12

Macro Hot key
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32.1.1.2 Use the mouse wheel for 1D windows

Mouse wheel: move the min, the max or shift a scale.

Note: If you do not have a mouse wheel, you can use the top and bottom arrows.

32.1.1.3 Template Editor

Tab Browse the objects on the active page
Alt Gr + Tab Browse the objects on the active page in the opposite direction
Alt + Enter Last selected object properties

Move one or several selected controls to the left.

Move one or several selected controls to the right.

Move one or several selected controls to the top.

Move one or several selected controls to the bottom

¢ || =) (¥ 4]

Delete one or several selected controls

32.1.1.4 Use the mouse wheel for 2D windows

32.1.1.5 Cursor mode

Mouse Wheel: right/left move by 5 steps.

Mouse Wheel + CTRL: right/left move by 1 step.

32.1.1.6 Arrow mode

When the pointer is on the X or Y axis and on the min or max value, use the mouse wheel to move 5 pixels.

When the pointer is on the X or Y axis and on the min or max value, use the mouse wheel + CRTL to move 1 pixel.
When the pointer is in the middle of X or Y axis, use the mouse wheel to shift translation of the zoom area 5 pixels.
When the pointer is in the middle of the X or Y axis, use the mouse wheel + CRTL to shift of the zoom area 1 pixel.
When the pointer is in the middle of X or Y axis, use the mouse wheel + SHIFT to zoom quickly.

When the pointer is in the middle of X or Y axis, use the mouse wheel + CRTL + SHIFT to zoom.

32.1.1.7 Macro

A shortcut keyboard can also be assign to a macro :

Functions key from F2 to F9 + F11 and F12, then CTRL + "x" can be associated to a macro.
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Mame hdfnzhe 1

[T Read-only

Agzign Hot key

Hot key : ‘Nune [ fi
CTRL +0

Azzighed macro ; CTRL +1
CTREL +2
CTEL +3

CTEL + 4
LCTRL+H j
CTEL+B
CTRL+7

CTRL+4
CTRL +13

MHone

Exemple : Do a Macro wich is doing only "Run", assign this macro to an hot keys. Exemple : "F2". So now, you can launch the Run with the F2 keyboard
button.
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33 NVGate Software overview

33.1 Starting the analyser and NVGate

First of all, connect your analyser to the computer and power it on. Then double-click on the NVGate Icon from your desktop. The connection dialog
appears. Select operation mode (Connected, Office or multi-instruments).

23 NVGate Connection V12,10
Model Name Chain Status Name 002552
] E Office Model OR36 V3
‘ OR36... 902552 (2552) 1.1 (master) Synchronized Firmware  Up-to-date
S/N 902352
License 2552 (Instrument)
1806 (USB)
Computer IP 223.255.253.100
Analyzer IF  223.255.253.50
Clock  Synchronized
DHCP  Disabled
&) Refresh k for news version onlin Close . Start
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Select the analyser and click on start.

The NVGate splash screen will automatically appears.

33.1.1 Open/create a project

NVGate will start and the Start dialog is proposed:

MNViGate data management
quick steps

Open existing project |~

Open recent project f—

e wmEx

I ooenproiecs [ Mewhroiect @

Recent Projects

iCreate a new project

[y v Carmpamy.
Lap 5 osmiit
Eay mech somen
£ it s e [ome ][ mo
| ol e I

(Pl = | Home | Messrement  Acgu

w ¢+
. | Connect  Post-Analyze Edit
Inguts Measuremen

St

Here we will create a new project :
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[} NVGate start X
1\

Q; Open Project

Recent Projects

Iy setupForFCo

Iy masks

I Testing the clock

Ly TORS SIGNAL

[ _]:Do not show again: Close Help

P Mew analysis modules are now available with NVGate V12.
See the release note for details.

This window is also accessible from the NVGate Ribbon.

This will open the "New Project" definition window. Fill up the necessary properties and comment to describe the context of this project. Check the Load
setup box and click on the Ok button.
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&Y New Project X
Name Froperties
| NVGateGetStarted Site OROS HQ
Comments Installation RotorKit1
Measurement on the rotorKit. Intervention FFTAndSOA
2 Accel Analyser| OR36TW |
Recording T,
FFT R
S0A tracking
Load Setup OK Cancel Help

33.1.1.1 Load the configuration

This will open the Load setup window. This window allows you to load the configuration from a pre-saved model, a previous measurement, create a new
setup or opening a signal for post-analysis. Here we want to setup a new configuration, we will select New On-Line :
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@) Load Setup

() New Post-analysis

Build a configuration to analyse the front-end inputs.

e

Help

33.1.1.1.1 Select the inputs

Once you click Load, the input setup window appears :

nputs

A3
Acceierabon
drmnic preisee

Lagesl Temmsducer Physical e Senstiery Rangs pk Coupling Sevpling lepetpyps Component Node Directes Type Polanty Ofleet comp.  Input Floer

Enable aute-rangs
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This window can be called anytime from the GoToResult. See Input selection for the detail of the parameters.

As we use 2 accelerometers, select check the "Acceleration” boxes for inputs 1 and 2, and select the appropriate sensors in the "Transducer" column for
each inputs. If you don't see your specific sensors, please fill your transducer database.

E
5 i , Y
El - Lab Traadducsl Phyical gty Sessitvity Range g Coupling Sampling Ingut typd  Companent MNode Disscion  Tyged Exteraal Gain  Polanty
v L
A
2 £ 4
Irsgt 1 =] ] Chose Motor BW3 Acceleration FelVipl. WAg IR [Highl 256 k% (100 @42 Standaed e ] Scale  Tearslation 1 e
Inpun2 || HE O i Moo Hona Accelsration 300 (Wisgl a0 g AL IHighl 256 KM (00 B4 Standasd Pixcares =] Scalw  Tewrelalion 1 M
3 0O O O dl PCB Model K53803 -
N B POE Model K53034
Wl Lance
| @ awa
0o I & awas
S s & Encesco-
O O O b Endesco-r
[ O O i Encmgo-T
|
O O O
< »
ST ]| e

To add the inputs into the recorder, check the Record signals box :

nputi n
E
‘-'Eii é Lab Trassducsr Payiical gty Seasitivity Range pit  Coupling Samplng Input typd Componsnl Nods Direciian  Typs Estarmal Gain  Polasity |
¥ 13
: 3 3
Trsgt: 1 =] ] Chose Motor BW3 Acceleration FelViel. W8 g P |Highl 256 k5.5 (10 @42 Standaed Paearee ] Scaler  Teawalation 1 HioHma
inpun2 [ =] 1 Far Melcticn Bwaa Acceseration 38 e 06 g WP [Highl 256 k54 000 ez Standesd Pisiares -] Scale  Tesrelation 1 Mcema
t OO o
|
(]
O O IO
O 0O o
- o o
O
O 0O 0O
< ¥
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359



https://wiki.oros.com/index.php?title=NVGate_GoToResult
https://wiki.oros.com/index.php?title=NVGate_GoToResult#Step_1:_Inputs_selection
https://wiki.oros.com/index.php?title=NVGate_Transducer_and_Calibration
https://wiki.oros.com/index.php?title=File:AddInput.png
https://wiki.oros.com/index.php?title=NVGate_Recorder
https://wiki.oros.com/index.php?title=File:CheckRecorder.png

By doing this, any inputs (even if added later) will automatically be connected to the recorder plug-in.

33.1.1.1.2 Edit the Sampling Rate

The sampling rate is the rate to which the signals will be sampled by the analyzer. This will define the maximum frequency that can be analyzed during
the online analysis or in post-analysis on the recorded signals. However, a higher sampling rate will need more computational power. You may choose a

sampling rate that is twice the highest frequency you want to analyze.

To edit the sample rate, do a right click on the sampling case.

Inguts

Lakbel Transducer Physical gty. Sensitivity  Range pk Coupling Sampling |

Right click

Input 1 Default Accelerometer  Acceleration 1 00/im/s®)  10m/s  AC Mi 'iE
dit

Ingut 2 Default Microphone  Acoustic pressure 1E+00 (VI/Pa) 114048 AC [Higmzsﬁw:numzﬁm

i

E OO0O0O0000000O0O vekage

Input 2
Input 3
Input 4
Input 5
Input &
Input 7
Input &
Input9
Input 10
Input 11

DO00D0D0OD0O0D0OOER Acdmation
DDDDDDDDDDEDMaunl:plulure

Input 12

i

Here we have a 25,6kS/sec that allow us to analyze the data up to 10kHz.
33.1.1.1.3 Setup the analysis

Once the inputs are correctly declared, click on Results to setup the analysis :
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This will open the Results window :

Results H

FFT1 FFT 2 Sync. order 1 1/n octave Tachometer

| Main  Profile \Waterfall

Result Input

“% Triggered block A | | ¥ Acceleration

& Weighted block Input 1
b~ Inst. spectrum » Acoustic pressure .
b~ Avg. spectrum | E

it Order & Overall
b Inst. cross-spectrum
b~ Avg, cross-spectrum

it

b~ FRF H1

E FRF H2 -

FFT 1 Parameters Reference /X - Tracked Order
E% Settings f Trigger

Tach.

MNone ,.| AP

[ Record signals | == [] Save displayed results
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This window can be called anytime from the GoToResulticons. See the Show result section for detail about this window.
33.1.1.1.4 Displaying the FFT analysis

We will now display the average spectrum for the two inputs :

Results n
FFT 2 Sync. order 1 Sync. order 2 1/n octave Tachometer

Result Input
% Triggered block ~ | |~ Acceleration [
% Weighted block Input 1: Close Motor o
by Inst. spectrum Input 2: Far Motor H

[ [* Avg. spectrum 1

Wl Order & Overall
wli Inst. cross-spectrum

wli Avg. cross-spectrum "
FFT 1 Parameters Reference [ X - Tracked Order
Eﬂ Settings / Trigger

Tach.

MHone - 'E’ﬂ-—’

Record signals Save displayed results
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Once you selected the result you want to display, click on @ to display the graph in the current layout.
Make sure you checked the box Save displayed results to save the result at the end of the measurement.

The FFT graph window now appear in the current layout :

33.1.1.1.5 Setting up the FFT analysis

We can now setup the FFT to optimise the analysis. To access to the setup parameters, click on settings in the Show result window :
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Here, the maximum speed of the motor is 2000RPM. That make the first order at 2000/60 = 33Hz and the tenth order at 330Hz. In order to optimize the
computation, we will then limit the FFT bandwidth to 5kHz, the overlap to 67% and the number of lines to 1601 to have a correct precision.

FFT 1

Channels Trigger Average FFTanalysis FFTzoom Comelstion Orderanalys 4 | *

Autobandwidth L]

Range 151-: : Hz
Resolution 781.25m = Hz
CQverlap 67 2 . o
Numberof fnes  [6d0Tines | -
Reverse Cross fct

Cross spectrum | Matrix

Cancel Apply Help

You can then press OK to close this window. For details about the parameters, please visit the NVGate FFT page.

33.1.1.1.6 Adding Order Profile

We can now setup and display the order profile. To do this, select the Sync. order 1 tab of the Result window.
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Here, we want to display the first two orders profile for each input. To do so, select the profile tab, and select Order & Overall under Result and
Acceleration (that will select the 2 acceleration channels) under input. To track the 2 first orders, you can simply enter 1 and 2 under the Tracked Order
section.

Finally click on [j

to display:
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The profile graph is now displayed on the current layout along with the FFT spectrum graph :
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We will now need to add and declare the tachometer. To do so, select Add : Ext. Sync. 1 under Tachometer :

% Saftings

Add tach: BExt. &mnc. 1
Add tach: Ext. sync. 2

Add tach: ... Far Motar
Add tach: Input 3
Add tach: Input 4

:
£ o

Results
FFT 1 FFT 2 Symc. order 1 Sync. order 2 1/n octase Tachometer
Main Profile Waterfall
Result Input
|- Order & Overall Acceleration
Sync. order 1 Faramaters Tracked Order
Owerall a

displayed results

=

And set the threshold, coupling and Pulse/rev as recommended for your sensor :

IszhEemeber CARRECH N BEperhes
Exta madl Bywea
LSl
[EI-'LHTK-'l Est gync v Fide
4

og 100 o 2 (]

%
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Please visit the external sync tachometer page for more details.

33.1.1.1.7 Displaying the recorder

In order to have a complete view of the measurement, you can display the recording of the raw signals by clicking on View recording .
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33.1.1.1.8 Performing and saving the measurement

We will now perform the measurement during a run-up of the motor. To do so, put the motor at its lowest speed, start the acquisition by clicking on

> -

and then stop it with

once you reached the top speed. You will see the graph updating with the last result.

The save measurement window will then be opened. You can fill it with the maximum of information to help ease archiving and the sharing of the data:

Save Measurement n
Hame Properties
Rotrokit_Measurementl Site OROS HQ
;:arnmenls. Installation Rotorkitl
Measurement on the rotorkit. Intervention FFTAndSOMA
2 Accel Analyser QR36TW
ﬁﬂm'"g Operator NA

SOA tracking

D Check recard Cancel Help

33.1.1.1.9 Project manager

And you can find the saved data under the Project name in the Project Manager :
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The red area represents the recorded temporal raw data, the green area the FFT results and the blue area the Order tracking results.
33.1.1.1.10 Display
The acquisition is now complete and the results are displayed .

33.1.1.1.11 Display overview
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33.1.1.1.12 Contextual menus

Right click on the graph provides access to the scale, zooms and X/Z axis references of the current graph.

Window1 - Measurement2: Wtf:FFT1: 5pc [1]-micro1 (Order 3, Ext Ang speed [1]-[Tach... r_ |D .rg

1.8E-03 T ey Display
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Right click on the window to access the local windows properties and actions on the contained traces.
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Right click on the infotrace allows customization of the displayed information.
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33.1.2 Conclusion

Congratulation you have done you're first measurement with NVGate.

The home tab, let you a quick access to all this settings, and more! :

Hﬁ'mmmmummtﬂﬂmmﬁm

VFEEERIN D ga8

Start... Crline o Select  Show Rty Run Fase Siop Load s.wtr.'
Post-hnafyss Inputs Results  Overview "-'\-:5.;1'7\-1-'\-!
G i nesul® Mebet L T T Sehup
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34 NVGate Status bar

34.1 Status bar

The software interface features a status bar that continuously shows the different status of the hardware, analysis and ongoing actions.

U H e % o R 1/ Oct (Fast) Run
0000 0000 OO0 x+ By

The status bar is divided in 5 parts:

34.1.1 Control Tab
> il

See Measurement group for details

Allows starting, pausing and stopping the analysis.

34.1.1.1 GoToTesult

w @ K

| Allow you a direct access to GoToResult command.

34.1.1.2 Plug-ins progress bars

Shows the individual analysis status of the active plug-ins. The Progress bars appear automatically when the plug-in are activated (i.e: Inputs or tracks
are connected to their channels).

Recorder - Stop: 66.5s

Ex:

Each progress bar displays:

¢ A progress bar:

¢ Indicates the current averaging number or analysis duration. In case of un expectable duration, the progress bar continuously run for one side
to the other.

¢ The color indicates the following real time status:

¢ Green = real-time, all sample are processed.

¢ Red = the analysis has encountered a non real-time situation, sample have not been analyzed.

o Atext: (AVT) SSSS: AAA

* AVT = Average type

e SSSS= Plug-in status (Stop, run, Paused, triggering,)

¢ The text color indicates the current real-time status: Red = not real-time

34.1.1.3 Information area

In the top left of the status bar, contextual information and progress bar appear depending the on-going action. This concern the disk download, the
setup and data saving and any long duration process from NVGate.

34.1.1.4 Inputs status LED

Shows the inputs/signal tracks status. The same status is displayed on the front-end LED.

-I The input is not active

376


https://wiki.oros.com/index.php?title=File:Status_bar.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_486.png
https://wiki.oros.com/index.php?title=NVGate_Ribbons:_Home_Tab#Measurement_group
http://wiki.oros.com/wiki/index.php/NVGate_GoToResult
https://wiki.oros.com/index.php?title=NVGate_GoToResult
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_487.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_488.png

The input is under loaded. The signal amplitude is more than 24 dB below the current input range.

Normal, the signal amplitude is between -24 dB and the input range.

An overload has been detected since the last run. The signal on the input is no more overloaded .

)|[0)|[@]| @)

2
A

The input is overloaded.

Range
Properties

A right-click on an active input status LED displays a pop-up menu. It is used to modify the range or any of the input parameters.

34.1.1.4.1 Front-end LED colors

For those who use OR36, Mobi-Pack and OR38 version 2, the front-end LED colors helps knowing what is connected and signal levels.

The LED statuses are:

Status Color on Front End Color on XPod
Dynamic inputs normal Green none
Dynamic inputs underload Cyan (clear blue) none

Every input type overload

Parametric input normal Yellow none

Parametric input underload Clear purple none

Strain gauges normal none _
Thermocouple JKTNB none Yellow, Green, Brown, Pink, purple

PT 100, PT1000 none Blue, Grey (low white)

34.1.1.5 Accept/reject

This function is used to accept or reject a measurement when the FFT trigger accept mode is set to manual.

34.1.1.5.1 Accept

Shortcut: Ctrl + Y. Accepts the last acquisition.

34.1.1.5.2 Reject

Shortcut: Ctrl + N. Rejects the last acquisition.

34.1.1.6 Battery

Shows the battery and powering status:

The analyzer is powered by and external power
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The analyzer is running on its battery

The battery level shows the available autonomy. The steps shows: 100%, 75%, 50%, 25% and 10% of battery charge. Note: The battery level is also
replicated on the LCD screen of OR36 and OR38.

34.1.1.7 Online to Post-analysis

+

| Online to Post-analysis: This button is used to switch from Online mode to Post-analysis mode. This will open the Select Signal window

which lists all the recorded signals available. The selected signal will be then playback and can be re-injected into any plug-in analyzer (Monitor, FFT,
1/n Octave...). It is also possible to play back a recorded signal through the Output during Online analysis.

See player page for more details.

34.1.1.8 Connection mode

Depending the connection mode an analyzer or a display icon is displayed in the bottom right area.

Office mode. The software processes data from a signal file (post-analysis) in the PC or simulates the inputs for preparing a
measurement setup.

Connected mode. The hardware is connected. The software runs the analysis on the DSPs directly from the inputs or
post-processing signal files from the Mobi-disk.

Note: a fly over the Analyzer icon with the mouse will show the internal temperature and fan status of the analyzer.

34.1.1.9 Acquisition status

]

The acquisition and analysis are real-time

[&]

The acquisition is not real-time. The analyzer is not working properly. Both software and hardware should be restarted
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35 NVGate Synchronous Order Analysis

Order analysis is a set of specialized measurement techniques often used when making vibration measurements on rotating machine. With the Order
Analysis option, you can make RPM profiles, order tracking and order spectrum.

To make order measurements, you must use a proper tach signal which is synchronized with the rotational speed of the machine.

35.1 Outlines

35.1.1 What is Order Tracking?

When doing a measurement on rotating machinery, it is often useful to display a spectrum in the behavior of harmonics or sub harmonics related with
the shaft speed.

If the shaft speed varies, each harmonic of the shaft rate needs to appear at a fixed point into the spectrum, so called order.

The basics to make such analysis are to control the sampling rate of the analyzed signals in order to get an equal number of samples independently of
the shaft speed.

The classical way uses a tracking ratio synthesizer based on phased locked loop oscillator which generates a constant number of sampling pulses

during one shaft revolution. This synthesizer also controls variable cut off frequency of analog anti-aliasing filters. They are adapted to the variable
sampling frequency that is itself depending on the frequency bandwidth.

35.1.2 How the OROS Analyzer Works?

35.1.2.1 Basics

The OROS analyzer is based on a variable digital resampling technique implemented as software in a digital signal processor chip.
This approach gives an improved performance over analog solutions along with reduced hardware cost and reduced complexity.
The figure below shows a general block diagram of digital resampling technique.

The signals to be analyzed are sampled at a constant rate with fixed antialiasing filters. These filters have a slope greater than 200dB per octave in the
transition band.

The tach signal is sampled and processed in order to compute sampling rate of tach revolution pulses. The arrival time of a tach pulse is computed

using interpolation between 2 samples. This tach processing also computes instantaneous speed in order to adjust the cut off frequency of the low pass
digital filter used in resampling.
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Block diagram of digital order analyzer

After low pass digital filtering, the analyzed signals are resampled and a standard FFT analysis is done.

35.1.2.2 Resampling date computation

The tach processing first measures date arrival of tach pulses and next computes resampling dates as shown in the figure below:

.
Time of tacho pulses

E'

1R
resampling . /‘
dates

[ equally spaced

tml intervals

_‘——_—_____’_‘-4

']
T Previous revs current rev next rev T

Figure 6-2. Resampling dates computation
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For a revolution, resampling dates are computed taking into account current rev duration, next one and both preceding ones.

A function of sampling rate versus revolution or shaft position is evaluated and for the current revolution resampling rates are computed for equally
spaced shaft positions.

If the number of tach pulses per revolution is not an integer, the tach processing calculates by interpolation the new dates of the tach pulses in order to
always have an integer number of revolution for the resampling process.

a)

l I I |
T
Original tach pulse (1.5 pulse/Rev.)

b)

.
Interpolated tach pulse, used by the resampling process (1 pulse: Rev)

Figure 6-3. Fractional number of pulse/revolutions. Example of 1.5 pulse/rev (signal a).

So using backward and forward tach information gives an accurate evaluation of resampling dates. But this method needs to store signals to be
analyzed so that when a tach pulse arrives, the analyzer computes dates of the previous revolution (use of digital signal processors).

This method makes no basic assumption about shaft speed variation profile and compared to other methods, it always gives exact resampling dates at
the start and the end of a revolution.

So in case of a large speed variation in a revolution, the analyzer can always deliver valuable spectrums. During implementation the operator can adjust
the speed variation threshold over which measurements are automatically rejected.

35.1.2.3 Signal resampling

The digital resampling of analyzed signals needs a complementary antialiasing filter whose cut off is continuously adjusted to a frequency equal to the
product of the maximum analyzed order by instantaneous shaft speed.

The resampling also needs X signal interpolation between samples. The variable filtering and interpolation is based on an OROS proprietary wich is the
most accurate and powerful on the market.

Compared to other methods, the OROS one has the main advantage to be able to work with the full available frequency range of the original sampled
signal, so the OROS order tracking analyzer is able to work with signals up to 40 kHz with initial sampling at 102.4 kHz.

35.1.2.4 Signal analysis

The signal analyzer does FFT processing on resampled signal.

This signal is always taken by starting synchronously on a tach revolution pulse in order to be able to deliver absolute phase information of each order.

Sub-ranging order analysis is available with order resolution down to 1/32. In this case the FFT processing is done by using signal corresponding to N
consecutive shaft revolutions and so gives a 1/N order resolution.

The angular and spectral averaging are implemented. Angular averaging is necessary when absolute phase resolution and/or rejection of signals
unrelated to shaft rotation are needed.

Spectral averaging can compute power spectrums and cross power spectrums with associated results. In this mode, weighting windows are available in
order to reduce side lobe effects of signals not related to shaft rotation.
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35.2 NVGate SOA Plug in

This plug-in is used to perform synchronous order tracking (it is also used to compute time signals in post analysis mode with the Player module).

Input x |
Sync order x
[ ] ’ Plug-in analyzer

- " I]].Htﬂllr—p
I | l orders
Tach. Tracked 125
A order
Event
Ext synch definition

] o > -

Tachometer Delta
FPM

.~ profiles

Set an accurate range peak is advice for more accurate results.

35.2.1 Connect track and display

We advise using GoToResult result Wizard for connecting track and display SOA results.
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35.2.2 Available results:

With Resolution being the value of the Synch. order x/Order FFT /Resolution setting:

384

Type Size Dimension Domain Save
Filtered signal 256 pt 2D time Yes
Triggered block (Resolution-1)*2.56 2D angle(rev) Yes
Trigger Shaftview (Resolution-1)*2,56 2D angle(rev) Yes
DC 1pt 1D Yes
RMS 1pt 1D Yes
Min level 1pt 1D Yes
Max level 1pt 1D Yes
Peak 1pt 1D Yes
Peak-Peak 1pt 1D Yes
Crest Factor 1pt 2D Yes
Avg. block (Resolution-1)*2.56 2D angle(rev) Yes
Avg. Trigger Shaftview (Resolution-1)*2,56 2D angle(rev) Yes
Weighted block (Resolution-1)*2.56 2D angle(rev) Yes
Order spectrum Resolution 2D order Yes
Order inst. spectrum Resolution 2D order Yes
Order avg. spectrum Resolution 2D order Yes
Order & Overall 1 pt 1D Yes
Inst. Order cross-spectrum Resolution 2D order Yes
Avg. order cross-spectrum Resolution 2D order Yes
ORF H1 Resolution 2D order Yes
ORF H2 Resolution 2D order Yes
Order Coherence Resolution 2D order Yes
Order profile 2048 pt max 2D time Display only
Cepstrum* Resolution 2D Roder Yes
InstCepstrum* Resolution 2D Roder Yes
AvgCepstrum* Resolution 2D Roder Yes
Correlation* 1/((Resolution-1)*2.56) 2D angle(rev) Yes
instCorrelation* 1/((Resolution-1)*2.56) 2D angle(rev) Yes
AvgCorrelation* 1/((Resolution-1)*2.56) 2D angle(rev) Yes
CrossCorrelaion* 1/((Resolution-1)*2.56) 2D angle(rev) Yes




InstCrossCorrelaion* 1/((Resolution-1)*2.56) 2D angle(rev) Yes
AvgCrossCorrelaion*® 1/((Resolution-1)*2.56) 2D angle(rev) Yes
Synthesized Orbit (Resolution-1)*2,56 2D angle(rev) Yes
Raw Orbit Nb Pulse/rev 2D angle(rev) Yes

* Filtered signal: This result is available if a filter is selected in the Synch. order x/Channel x/Input filter setting. It displays the input time signal
after filtering it.

» Triggered block: This displays the signal after being triggered by the event selected with the Synch. order x/Trigger/Trigger setting .

¢ Avg. block: This result is available if the value of the Synch. order x/Average/Domain setting is Time. It displays the time signal block
average.

* Weighted block: This result displays the signal after being weighted by the weighting window selected with the Synch. order x/Channel
x/Weighting window setting.

* Ord spectrum: This result is available if the value of the Synch. order x/Average/Domain setting is Time. It displays the result of the
Synchronous order processing results after angular averaging.

¢ Ord inst. spectrum: This result is available if the value of the Synch. order x/Average/Domain setting is Spectral. It displays the Synchronous
order processing results.

¢ Ord avg. spectrum: This result is available if the value of the Synch. order x/Average/Domain setting is Spectral. It displays the average
order instant spectrum results.

* Order & Overall: It displays computation of the orders chosen with the Synch. order x/Channel x/Tracked order setting and the Overall level if
the Synch. order x/Overall Analysis/Band power tracking is set to On.

¢ Inst. Order cross-spectrum: This result is not available if there is no cell checked in the Synch. Order x /Order FFT/Cross spectrum matrix. It
displays the instant cross spectrum between the 2 selected channels.

¢ Avg. cross-spectrum: This result is not available if there is no cell checked in the Synch. orderx /Order FFT/Cross spectrum matrix. It
displays the averaged cross spectrum average results.

¢ ORF H1: This result is not available if there is no cell checked in the matrix of the Synch. Order x /Order FFT/Cross spectrum matrix. It
displays the Order Response Response Function H1, see Appendix for details.

¢ ORF H2: This result is not available if there is no cell checked in the matrix of the Synch. Order x /Order FFT/Cross spectrum matrix. It
displays the Order Response Function H2, see Appendix for details.

* Order Coherence: This result is not available if there is no cell checked in the Synch. Order x /Order FFT/Cross spectrum matrix. It displays
the ORF H1/H2 ratio.

» Order profile: It displays changes in the Order & Overall result.

¢ Order AutoCorrelation: This result is available if correlation is selected in the Synch. Order x/Correlation and Synch. Order x
x/Average/Domain setting value is Time.

* Order CrossCorrelation: This result is available if correlation is selected in the Synch. Order x/Correlation and Synch. Order x
x/Average/Domain setting value is Time. This result is not available if there is no cell checked in the Synch. orderx /Order FFT/Cross spectrum
matrix

¢ Inst. Order AutoCorr: This result is available if correlation is selected in the Synch. Order x/Correlation and Synch. Order x /Average/Domain
is Spectral or Frequency synchronous.

¢ Avg. Order AutoCorr: This result is available if correlation is selected in the Synch. Order x/Correlation and Synch. Order x /Average/Domain
is Spectral or Frequency synchronous.

¢ Inst. Order CrossCorr: This result is available if correlation is selected in the Synch. Order x/Correlation and Synch. Order x
x/Average/Domain is Spectral or Frequency synchronous. This result is not available if there is no cell checked in the Synch. Order x /Order
FFT/Cross spectrum matrix

* Avg. Order CrossCorr: This result is available if correlation is selected in the Synch. Order x/Correlation and Synch. Order x
x/Average/Domain is Spectral or Frequency synchronous. This result is not available if there is no cell checked in the Synch. Order x /Order
FFT/Cross spectrum matrix

35.2.3 Settings
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Note: Up to 2 SOA plug-in can be present in the software configuration, each of them running independent analyses on the same or different channels.

35.2.3.1 Channel

Contains the settings related to the source input.

e Source: Input source to be analyzed. It may come from the Front-end input or from the Player in post analysis mode (see the post analysis
chapter). In post analysis mode, only the tracks with the same signal bandwidth can be plugged.

 Input filter: filter to be used for filtering the source before the analysis. The Filters that are not compatible with the upper frequency of the
plug-in cannot be selected (see the Filter builder chapter). The A and C weighting on time domain are available in the NVGate® filter list.

¢ Phase shift. This setting is independent for each channel and can be change in the range of +/- 720° in order to cover up the cycle duration
of 4 stroke engines in both directions (forward/backward).
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* Tracked order: Orders to be tracked by the Synchronous Order Tracking. You can select up to eight different orders per channel, and there
are 2 settings for each order:

Channel 1

Remove |

Help
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o State: ON if you want the order to be computed

¢ Order number: Select the number of the order you want to track, from 0.001 up to 800

e Weighting window: window used to weight the signal before processing. There are 6 fixed windows: Uniform, Hanning, Hamming, Kaiser
Bessel, and Flat top; 3 customized windows: Force, Response (see the Time Windows chapter) For the window characteristics, see the
Appendix.

35.2.3.2 Tach

Contains the Synchronous order analysis tachometer settings.

L]
Associated tach E] : The selected tachometer enables the plug-in to perform Synchronous Order Tracking.
* Phase reference: selects the original phase when computing the absolute spectrum phase.

Phase .
Description
reference
Pulse Edge The original phase is referenced from the tach edge detection, i.e. the position of the unbalance. It gives the absolute

phase.

The spectrum phase is corrected with the phase of the first order of the tach signal (the correction is applied to all the
Pulse Center | spectrum lines proportionally to the number of lines). This corresponds to the center of the tach pulse. This setting can be
used only if the tach signal is analyzed (the source of the tach must be a source of the analyzer). It gives a relative phase.

For example if the analyzed signal is a pure sine and if this signal is also applied to the tach input (with a threshold of 0 Volt and a positive slope), the
measured spectrum phase at the sine frequency is:

Pulse Edge: -90 °
Pulse Center: 0 ° (whatever the threshold level of the tach is)
* Accepted speed variation: Percentage of variation of the tach speed accepted during one revolution. The default value is 100%. It means
that this parameter is not taken account.
¢ Sampling pulse: Select an Ext. Synch input declared as "Sampling". When this setting differ from "none", the angular sampling of the SOA

plug-in is based on the actual sampling pulse phase.

The angular sampling allows getting the exact angle (or phase) of the events in the machine cycle. The results are event better using the time domain
averaging (i.e. angular).

Please read the sampling page for more info.
35.2.3.3 Trigger

Contains the settings related to triggering events and how to start, and stop signal computation. Note that the trigger is always done on the next
available revolution pulse:
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o Start: defines the event to start the analysis. The user can choose any event among the list of defined events. By default only the Free run
and Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Start" condition.

» Stop: defines the event to stop the analysis. The user can choose any event among the list of defined events. By default only the Free run
and Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Stop" condition.

¢ Trigger: defines an event to compute the Order Spectrum on one block of time signal. After the computation, the plug-in waits for a new event
to compute another block.

Warning: SOA will not start without any tachometer, the SOA will stay in the status ?triggering?.
¢ Repeat: This setting allows selecting a condition for the plug-in to be restarted. If an event is selected as a Start event, the option New start is
available, and when this mode is selected each Start event restarts the plug-in. The mode End of averaging is available when the value of the

Sync Order x/Average/Type setting is different from the Exponential mode, it restarts the plug-in when the averaging is finished. It is set to
"Off" except for linear average when it is set to "End of averaging". In this case, the "Avg duration" gives the periodicity of the average restart.
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- Mode Repeat on ?end of averaging?:

SOA results
available

Start Stop
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Avg duration
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Run Stop Event

The ?Run? corresponds to the start of the analyzer. The start is the beginning of average duration. At the end of the first average, the second average
will start and so on till the end of the integration time (even if the last short time integration duration is not over). Each averaging has the same size,
except the last that can be smaller.

- Mode Repeat on ?New start?:

- .
SOA results
available
=t
Run
Start Start
New
Event

The ?Run? trigger the analyzer, but the average begins at the start event (set in the event definition). This averaging stops at the end of average
duration or at the stop event. Then the next averaging is waiting for the new start event to occur.

In case a new event occurs during a previous averaging, this start event won?t be effective because the previous average duration is not over, you can
only set other event after the end of the previous one.

 Trigger delay: defines a trigger delay in revolution

e Pulse/rev.: defines the number of pulses per revolution of the signal used as trigger source. This setting is available if:
e The SOA is set on spectral averaging

e The "Trigger" event is a "edge detection" event (on analogical or ExtSync channel)

If the setting value is higher than 1, the "Overlap" and the "Overlap in rev" are forced to their maximum and are not modifiable. The overlap between 2
spectra is equal to ((pulse_per_rev-1)/pulse_per_rev) rotations i.e. a delay of 1/pulse_per_rev revolution between 2 spectra. This setting is provided for

information only. It is modifiable in the trigger source settings.

¢ Accept mode: selects the method of rejecting signal blocks.

Mode Description
Normal All blocks are accepted
Overload rejection Blocks with an overload are automatically rejected
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35.2.3.4 Average

Contains the settings related to the type of averaging of the signals to be computed.

L]

Domain E] : You can chose between Spectral and Angular: the spectral domain averaging computes the average after Order spectrum
processing, while angular averaging the average before Order spectrum processing.

¢ Size: The number of signal blocks used to compute the average, from 1 up to 1000000000.

e Type: The method of averaging the signal. There are four different averaging modes: Linear, Exponential, Peak hold, and Referenced Peak

hold.

Type Description

Linear averaging of results is carried out on the value of the Size setting from the same sub-module. The plug-in automatically stops

Linear
when the given number of averages is reached.
Exponential In this mode of computation, each new average is obtained by adding its previous value the new Order spectrum result divided by the
X i
P value of the Size setting, and subtracting its previous value divided by the value of the Size setting too.
This method processes the peaks found in their spectrum power density for each channel, and for a number of Order spectrum
Peak hold analysis determined by the size setting. The plug-in automatically stops when a given number of averages is reached. For each order
eak ho
line, each time the value of the instantaneous spectrum is greater than the value of the average order spectrum, the average order
spectrum value is equal to the instantaneous order spectrum value. Otherwise, the average order spectrum value is not modified.
Ref Peak
hold dE 4 REFERENCE

e rearicoer 2 wesrasoeed secinurn
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This method processes the peaks found in their spectrum power density for each channel, and for a number of FFT analyses
determined by the size setting. The FFT plug-in automatically stops when a given number of averages is reached. When this mode is
selected, a new setting called Reference channel appears in the same sub-module; if None is selected, the average processing is the
same as the Peak hold mode. If a channel is selected, then there are two different behaviors depending on the channel:

For the reference channel: For each frequency line, each time the value of the instantaneous spectrum is greater than the value of the
average spectrum, the average spectrum value is equal to the instantaneous spectrum value. Otherwise, the average reference
spectrum value is not modified.

For the other channels: For each frequency line, for each modification of the average reference spectrum, the average channel
spectrum is equal to the instantaneous channel spectrum values, even if it is less than the average spectrum value. The modification
of the reference and the other channels is synchronized.

In this example, the modified spectrum lines are between A and B for both reference channel and response channel. The spectrum
lines between B and D in the response channel are not updated. The modification of the reference and response channels is
synchronized

Each time the peak value of the reference channel has been modified, the averaged cross spectrum is equal to the instantaneous
reference spectrum by the response spectrum product. In this example, the modified spectrum lines are between A and B. The
functions as transfer function (where the reference channel is taken into account) will be modified between A and B.

Hidden/fixed: Peak hold and Referenced Peak hold are only available if the Domain setting from the same sub-module is set to Spectral.

* Reference channel: channel to be used as a reference in Referenced Peak hold averaging mode. You can choose between the channels
that are plugged into the plug-in. If None is selected, the average processing is the same as the Peak hold mode.

Hidden/fixed: This setting is only available when the Referenced Peak hold averaging mode is selected.

35.2.3.5 Order FFT

Transforms the order blocks into order spectra.

- Sync. order 1
| Channels Tach Trgger Awverage OrderFFT
< Ext Synch Max Speed — N 6000 =
5512 * Max Speed @ Minspeed 1825 =
] @ Maxorder 25 v
< Sampling Freq. (Hz) / Max Speed (Hz) .
______ﬂ—:. Order resclution 1/4 w
< Max order / 101 lines Ok = =
|
Angular overlap 0 =
Max Order * (Max Speed/60) —_— # Upper frequency i 5
z = - Mumber of lines 101 lines
(Max Order / OrderResolution) + 1 '
| P o =
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¢ Max speed: defines the highest angular speed accepted. All revolutions with a speed higher than Max speed are rejected by the analysis.
The Max speed value is given by:
Max speed (RPM) = Frequency Range (Hz) / Max Order * 60
If a tach is connected to this plug-in, the max speed value is forced to the value defined in tachometer properties.
To know more, see § 1.4.2.1 tachometer /tachs.
The SOA Upper frequency is limited by the High sampling of the front-end or by the Max bandwidth of the Player in post-analysis.

¢ Min speed: defines the lowest measured angular speed accepted. All revolutions with a speed lower than Min speed are rejected by the
analysis.

The RPM velocity dynamic is defined by:
Max Speed / Min Speed = 512

Max order

y =

Order resolution

efines the highest order that can be computed. Range from 6,25 to 800.

:: Defines the resolution of the Order spectra. Resolution = Max order / Number of lines

Available resolutions are: 1, 2, Y4, 1/8, 1/16 and 1/32 of order

¢ Overlap: defines the amount of overlap of blocks of signal between 2 successive Order FFT computations expressed in revolutions, from 0 to
1/Order resolution For example: if Order resolution setting is 1/8, then Overlap range is from 0 to 7.

e Angular Overlap: defines the overlap (in angle) corresponding to a rotation fraction. This setting is comprised between 0 and 1 rotation-SOA
angular resolution with one rotation equal to 2*PI or 360° depending on the physical quantity used for the angle. The resolution (in radian) is
equal to 2*Pl/number of samples per rotation (=(number of lines -1)*2.56*order resolution). This setting is only available for a spectral
averaging mode (in time domain it is forced to 0 and it is not modifiable). To have the maximal overlap when the resolution is <1, the "Overlap"
and the "Overlap in rev" must be at their maximum.

e Upper frequency: The Upper frequency that can be processed by the plug-in. It depends on two settings: Max speed setting and Max order
setting. If Max speed is in RPM you have the formula: Upper Frequency = MaxOrder * (MaxSpeed/60). For example Max speed = 770 RPM,
Max Order = 100 then Upper Frequency = 100" (770/60) = 1283.333 Hz

Hidden/fixed: fixed
¢ Resolution: The number of lines computed by the Order FFT: this depends on two settings: Max order setting and Order resolution setting.
Resolution = (MaxOrder / OrderResolution) + 1. For example: if Max order = 50 and Order resolution = 1/8, then Resolution = 50 * 8 + 1= 401
lines.

Hidden/fixed: fixed

¢ Phase Ref: The phase reference for the computation of the Order FFT

Phase reference

Cosine Default value

Sine Leads to a +90° phase Offset

¢ Reverse cross function: this setting allows calculating the cross function of the greyed part of the Cross spectrum setting. Default value is
True except on cascaded mode (multiple hardware) as the number of reference spectrum to be carried between the analyzers may lead to a
dramatic loss of performances.
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» Cross spectrum: Matrix used for the selection of the computed cross spectra. Only the upper half of the matrix can be used; when a box is
checked, two cross spectra are computed with each of both channels being the reference. Selecting the cross spectra is necessary to have
access to some results: instant order cross spectrum, order average cross spectrum, ORF H1, ORF H2 and Order coherence.
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» Orders Phase ref: This function allows you to use the cross-spectrum phase value for the phase of the order (relative phase). The
cross-spectrum phase is the relative phase between the input signal of the current channel and the reference input signal associated to this
channel. Whatever the average mode, the average cross-spectrum is always used to calculate the orders phase.

- No activated: The phase of the order is the spectrum phase of the frequency corresponding to the order value (absolute phase).

To know more, see §1.5.2.2 Ext Syncs/Tach/Phase Ref p1-115.

- Activated: choose the channel used to calculate the orders phase.

If a channel is selected, ?Phase Ref? in SOA/Tach is not activated.

Note: This set up doesn?t change the spectrum phases and consequently doesn?t change the orders phases extracted from a waterfall of spectra.

* Range: Frequency range of the plug-in, set automatically in order to process the Sync Order x/Order FFT/Upper frequency value. For
optimum performance, the Front End/Input sampling setting value should be close to the value of the Range setting multiplied by 2.56. For
example: for a Range value of 20kHz, the input sampling should be 20000*2.56 = 51.2kS/s.

Hidden/fixed: fixed
35.2.3.6 Overall analysis
Calculation of the order bands sum.

¢ Band 'power tracking". Switches computation of the overall level result "on or off".

* Lower Order: Specifies the lower order of the overall computation order range

» Upper Order: Specifies the upper order of the overall computation order range

35.2.3.7 Correlation

Calculation of the Auto Correlation and the Cross Correlation in the angle domain.

The cross-correlation function 9xy(r) gives a measure of the extent to which two
signals correlate with each other as a function of the time displacement 7 between

them.

Ry (7) = y(1) ® x(-1)
Where: 7 is the time displacement,

® 1s the convolution symbol
The auto-correlation 1s a special case where x(r) = w(7).

* Correlation: Allows to activate or not the calculation of the correlation.
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All results of the correlation are in the angle domain with ?T/2 et T/2 where T equal to the duration of the trigger block of the FFT.
* Weighting window: Choose between following values of this setting:

Three types of correlation window are available:

Uniform [-T/2, T/2] (where T is the trigger block length): All the window coefficients are equal to 1. For best results with the Uniform weight window, you

should use signal sources that are self-windowing, such as transients, burst, and periodic waveforms (signal period must be a multiple of the weight
window length). In order to have the trigger point (TO) at the center of the time trigger block, the trigger Delay must be set to ?T/2.

—— — ——

-T/2 T0 T/2

Centered Zero Padding [-T/4, T/4] (where T is the trigger block length): Only the central part of the window (representing the half-length) is not null.
This weight window must be used with random noise. In order to have the trigger point (T0) at the center of the time trigger block, the trigger Delay
must be set to ?T/4 (where T is the trigger block length)

_T/4 TO T/4

Left Zero Padding [0, T/2] (where T is the trigger block length): Only the first half of the window is not null. This weight window must be used with
random noise. In order to have the trigger point (TO) at the beginning of the time trigger block, the trigger Delay must be set to 0.

If the correlation is activated then all results of the SAO will be affected by the weighting windows of the correlation. When the Correlation setting is
deactivated the weighting windows by default (Hanning) is applied on all SOA plug-in. inputs

Notes: Results from the correlation are normalized.
Considerations to obtain good results when making correlation measurement.
¢ Use input AC coupling. Both auto correlation and cross correlation are disturbed by DC offset in the input signal.
¢ Use appropriate trigger mode and trigger delay. The trigger mode should be different from free run. The trigger Delay must be set to ?T/2
(where T is the time signal block length) with the Uniform and Centered Zero Padding correlation weighted window (and 0 for the Left Zero

Padding window). But in some cases, especially with the Centered Zero Padding and Left Zero Padding window (as these function types
attenuate parts of the trigger signal block), the trigger Delay must be adjusted to position the input signal with respect to time.
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35.2.4 SOA Status

All statuses are available to add to the control panel

35.2.4.1 Sync. Order x

Plug-in name Status measurement  Current block number
Sync, Order 1 Paused: 0 blk

The current plug-in status is synthesized in a special progress-bar. This progress bar is automatically displayed in the ?control panel? when the plug-in
is active (i.e. as soon as at least 1 input is connected to the Sync Order plug-in). This status is called ?Sync. Order x? (x is 1 or 2) and it is available in
the status ASB tree (see customize control panel).

This setting displays the averaging count (i.e. a current analyzed block number), the plug-in state and the real-time status.

e State: block number analyzed

¢ Run: The SOA plug-in is computing order spectra and averaging it.

¢ Stop: The SOA plug-in is stopped.

¢ Trig: The SOA plug-in is waiting for next block; i.e. next trigger event (block triggering) or first start event (triggering)
¢ Pause: The SOA plug-in averaging is paused

* Waiting: The SOA plug-in averaging is waiting for the acquisition to be accepted or rejected (in structural mode).

Notes: in exponential averaging mode the average count stops increasing as soon as the set value is reached.
The way the status bar is displayed, depends on the type of averaging selected:

¢ ?Linear?, ?Peak hold? or ?Ref peak hold?: the progress bar is filled from left to right.
¢ ?Exponential?: the progress bar is filled from right to left with a flashing until the end of the acquisition.

The color of the background bar and of the text depends on real-time status:
e Green background and white or black text. acquisition in real-time.

e Red background and white or black text. the current acquisition is not real-time (current block is not analyzed).
e Green background and red text. the current acquisition is real-time, but since start not all the blocks were analyzed.

35.2.4.2 SOAXx cur.blk
Status name Measurement status % of acquusition
SOAL cur, bk Paused: 0 %

SOA cur. blk is a status that shows if the measurement has been triggered (for long time acquisition) and the progression in the block.
e Triggering:

¢ Acquiring: displays the evolution of the acquisition in percentage. During the acquiring period, no result is displayed; the result will be display
at the end of the acquisition.
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¢ Paused: the acquisition is paused
e Stop: the acquisition is stopped

35.2.4.3 Trigger State

The following scheme describes the different states of the measurement:

Pause
Stop or Stop event
End of Pause
Averaging Triggering
Pause
Pause

Trigger + new

. Pause
revolution

Pause

400


https://wiki.oros.com/index.php?title=File:Order_analysis_42.png
https://wiki.oros.com/index.php?title=File:Order_analysis_43.png

The default trigger state is on ?Stop? and waiting for a ?Run? (start or trigger). Then the state become ?Triggering? and is waiting for a start event, the
states become ?Block Triggering? and is now waiting for a trigger event for being in the ?Running state. If after one second there is no trigger event, the
state comes back to ?Block Triggering?.

The state is ?Stop? after a stop event or at the end of averaging.

Note: all start event, trigger, new revolution or run are ignored in ?free run? mode

35.2.4.4 Count

This status displays the averaging count processed. This status is expressed in analyzed block.

35.2.4.5 Real-time

This status displays if the averaging is in real-time or not (i.e. the current block is analyzed or not). If the corresponding signal were not available at this
time, the acquisition is not real-time. That means that the treatment is longer than the acquisition. There are three values for this state:

* ?0K?: The acquisition is real-time (all block have been processed and averaged)
¢ ?No?: Acquisition was not real-time (some previous blocks are missing in the average).
¢ ?-?: The acquisition is currently not real-time (current block is not analyzed an averaged).

35.2.4.6 Block overload

This status corresponds to the instantaneous overload indication within 1 SOA trigger block, for instance amplitude overload occurred in the current
analyzed block. Note that overloaded block may be automatically rejected (see accept mode).

35.2.4.7 Analysis overload

This status corresponds to overload indication over the measurement period. It means that during the whole measurement period there was (or not) an
overload. It memorizes block overloaded.
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36 NVGate Tachometer

NVGate can set up several tachometer sources, including virtual tachometers in the case of multiple shafts. Tachometers are based on signals that
provide pulses/revolution from a CAN bus or from a voltage proportional to the angular velocity.

36.1 Connect

Using GoToResult

On this window, only input tachometer and ext. synch tachometers are available. To use it, just open the GoToResults windows, then select the For more advar
tachometer. tachometer typ

Results EI

FFT1  FFT2 FFT3 FFT4  Sync.order 1 Syncoorder2  1jnoct 4 :¥|
‘Main  Profile Waterfall
Result gt Tachormeter
= Triggered block # | | » VYoltage Source gig
= Weighted block + H in
b~ Inst. spectrum . W] E:
b~ Awvg. spectrum E B?:,f-u
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- Avg. cross-spectrum W B?Ii L
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FFT 1 Parameters Reference [ X - Tracked Order E B?] oL
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Add tach: Ext. sync. 1
Add tach: Ext. sync, 2
Add tach: Input 1
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402


https://wiki.oros.com/index.php?title=File:Tach3.png
https://wiki.oros.com/index.php?title=File:Tach1.png

36.2 Available results and display

Using GoToResult

Select: Shows |

Type Size Dimension Domain Save

Filtered signal 256 pt 2D time Display only
Angular speed 1 pt 1D Angular speed Display only
Ext Tach Angular speed 1pt 1D Angular speed Display only
Virtual Angular speed 1pt 1D Angular speed Display only
RPM Profile 2048 pt max 2D time Display only
Ext Tach Profile 2048 pt max 2D time Display only
Virtual Tach Profile 2048 pt max 2D time Display only

All tachs can be used as a source for the RPM and Delta RPM event type and/or for order analysis (Constant band tracking of the FFT plug-in and
Synchronous Order Analysis plug-in analyzers), and/or as a reference for the waterfall plug-in.

Display

Using GoToResult

You can display scalar values, or profiles using GoToResult windows.
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Using GoToResult
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Using GoToResult

First activate a tachometer in a window plug in. Second, a new tab is created: "tachometer". Select the profile or scalar value Tips : to create Advance

36.3 Tachometer Source

In NVGate we can set up several tachometer sources, including virtual tachometers in the case of multiple shafts. Tachometers are based on signals
that provide pulses/revolution from a CAN bus or from a voltage proportional to the angular velocity.

B%Inputs

B% External Syncs
B%Au:-:. External Syncs
B% DC Inputs

B?j.ﬁ.u:-:. DC Inputs

HH CaM Bus

= B% Fractional Tachs
B% Simulated Tachs

= B% Combited Tachs

The tach probe that provides the pulse signal can be connected either on an input or on an External sync. The External sync is sampled at 64* the
Front-end sampling frequency in order to achieve higher precision in delay or phase measurements.

Plug-1
Tarch probe Input x RE
i D RPM |
I 'y Time
o s Tachometer
H Ext. sync. Trigger
I N M Y -
L ';—l’/_,- L
Event Tachometer

36.3.1 Input: Tachs

/nputs: Opens the properties dialog for the tachometers based on a dynamic input. Used to define up to 4 tachometers using signal from fast
analog inputs (from the Front-end or from the Player).

¢ Source:: the tach input signal (NONE by default). The input signal can be any Front-end input in Connected mode, on-line or any Player track
in Post-analysis mode (except for the DC input and the Ext. Sync. inputs or tracks). (note : on OR35V1, Input 5 to input 8 are not able to be
set as source using an OR35 analyzer.)

¢ Input filter: adds a digital filter before the tach process. The user can choose any filter from the list of the defined filters.

¢ Threshold: sets the signal threshold for tach pulse detection. The threshold is expressed in the same unit as for the input signal. The value
can be adjusted between +/- the full scale of the input signal (depending of the input range).
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¢ Slope: selects the input signal slope on which a tach pulse is detected.
Slope Description
Rise Tach pulses are detected on rising edge of the input signal
Fall Tach pulses are detected on falling edge of the input signal

¢ Hold off: defines the minimum time (expressed in seconds) between two tach pulses used to measure angular speed. If a pulse is detected

before this time has expired since the last valid pulse then the new pulse is rejected.
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This minimum time is in fact the maximum between the Hold off setting value and the value computed using the last tach period length and the Hold
off(% period) setting value. The user can enter any value between 0 and 36000s.

¢ Hold off (% period): defines the minimum time (expressed in % of the last valid tach period) between two tach pulses used to measure
angular speed. If a pulse is detected before this time has expired since the last valid pulse then the new pulse is rejected.
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W
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This is used to reject angular speed variations that are too large. This minimum time is in fact the maximum between the Hold off setting value and the
value computed using the last tach period length and the Hold off(% period) setting value.

e Mixed Hold off: in this case, the hold off to be applied is the highest value between hold off time and hold off %.

Hold off time
Hold off %= 70% of revy

i5 ; Tevn -
< >
v - ﬁ
NN /
= S00m - B A
= A RS Threshold
. ~ .
;. N —
=500 m
-1
-15
0 Time (5)
_I_I i Detection

With mixed hold off

Without hold off

¢ Hystersis: defines the hystersis around the threshold. The value can be adjusted between 0 and the full scale of the input signal (depending
on the input range). If Slope is set to RISE, the input signal must go below Threshold; Hystersis before a new pulse can be detected. If Slope
is set to FALL, the input signal must go above Threshold + Hystersis before a new pulse can be detected. This setting is used to reject false

pulse detection following, for example, an input signal transition.
¢ Pulse / rev: the number of pulses per revolution. The user can enter an integer value between 1 and 1024. For a non-integer number of

pulses per revolution the user must use a virtual tach.
¢ Rotation: This setting defines the way the phase variation is counted: clockwise or counterclockwise for each tachometer.

The rotation side is managed independently for each tachometer (Ext. sync, input, D, combined and fractional). Default setup is Counterclockwise;

See Ext Sync § for details
¢ Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +

(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.
¢ Max speed: predefines a maximum angular speed to preset the scale and order tracking maxima. The limit of Max speed depends on the
sampling frequency of the input signal and is equal to: 60 * Fe / (2 * 2.56) for the maximum. The Max speed setting is also used:

e to specify the limit of Y axis of the RPM profile result

e to compute the limit of the maximum order of the SOA plug-in analyzer.
¢ Min speed: defines the lowest measured angular speed. All revolutions with a speed lower than Min speed are forced to 0 RPM. By default

Min speed is expressed in RPM. Min speed is automatically adjusted to Max speed/1000 but it is possible to go lower.

36.3.2 Ext. Tach

: Ext. Synch:Opens the properties dialog for the tachometers based on a high speed oversampled Ext Synch input.Big text In acquisition mode,

the tach Ext synch comes from the frond end.
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In post analyze, we connect player track on tachometer Ext synch resource.

36.3.2.1 Acquisition mode

External syncs are high speed level comparators that provides accurate events dates for the tachs and trigger. External sync is sampled at 64 time the
Front-end sampling frequency in order to achieve higher precision in delay or phase measurements.

For external sync or tach signals whose frequencies overload the inputs sampling rate, an internal hardware divider is available in order to lower signal
frequency. The upper frequency of the external sync must be lower than 64 times the Front-end frequency range. At input frequencies greater than 300

kHz, sensitivity can be decreased due to the electronic circuitry.

In any case the maximum frequency of a signal on an Ext Sync (before any pre-divider has been applied) is 375 kHz.

sampling
at 64*SF

it edge pre-divider * ) to computation
detector 1 up to 1024 unit

* pre-divider = nb of tachs per revolution coefficient

Trigger Tach signal

|

programm able
threshold

In acquisition mode, Ext synch channels are front end settings.

¢ Label: the name of this External Sync. (by default Ext. sync. n, with 1 <= n <= 2). The label of each External Sync is used in the result name

and in all connection tools.
¢ Threshold: the detection level.
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* Slope: the slope associated with the threshold that defines the trigger detection.

Slope Description
Rise The threshold is reached on rising edge of the External sync. signal
Fall The threshold is reached on falling edge of the External sync. signal

» Hold off: defines the minimum time (expressed in seconds) between two pulses. If a pulse is detected before this time has expired since the

last valid pulse then the new pulse is rejected. The user can enter any value between 0 and 36000s.

Veltage (V)

Hold off time
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15
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0 \ Theeshold
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/ False Detection
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¢ Hystersis: defines the hystersis around the threshold. The value can be adjusted between 0 and the full scale of the input signal (depending
on the input range).

¢ If Slope is set to RISE, the input signal must go below Threshold - Hystersis before a new pulse can be detected.

o If Slope is set to FALL, the input signal must go above Threshold + Hystersis before a new pulse can be detected. This setting is used to
reject false pulse detection following, for example, a transition of the input signal. This setting can be displayed in dB.

¢ Pre-'divider": Hardware pre-divider is available after the edge detector and is used to reduce the frequency of the signal to be measured.
When the tach is enabled, the measured speed takes into account the pre-divider setting when displaying the true RPM value. The user can
enter any integer value between 1 and 255. If tach is 70n? this setting it is linked to the ?pulse/rev? setting.

» Post'-mutiplier:' selection of the multiplier factor. It allows the generation of a ?ExtSync? signal which the pulse frequency is multiplied by the
selected factor. The user can enter any integer value between 1 and 50. This is particularly useful with slow time base as GPS or standard
clock.

Simulated pulses
| Peniod | with afactor 4

D S !

Dstectsd pulses

e Multiplier Hold off: defines the maximum time (expressed in percentage of the last period measured after multiplication) between a detected
pulse and a simulated pulse. If a simulated pulse is detected before time has expired since the detected pulse then this pulse will not be
added. In this way, the simulated signal is synchronized with the input signal. The user can enter any value between 1% and 99%.

Real DNetactad Pulzes

Simmlatad Pulzes

» Ift < Period * % hold off
| ¢ | = Detected pulse 1s kept and
1 simulated pulse 1s rejected
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¢ Physical qty.: the physical quantity applied to this External sync. It modifies the sensitivity and range peak units if necessary.

¢ Sensitivity: the sensitivity of the transducer. Changing it updates the range peak.

* Range pk.: the maximum input level for this channel, from 300mV up to 40V. For a sensibility of 2 V/m/s? those values will be divided by 2
(0.015 m/s? and 20 m/s?) and for a gain of 0.1 those values will be multiplied by 10 (3 V and 400V). This setting can be displayed in dB.

e External 'gain’. this setting can be displayed in dB. This allows the analyzer to offset an external gain: for example if there is an external gain
of 3dB, the value may be set to 3dB to retrieve the genuine amplitude of the signal.

¢ Offset comp.: the offset compensation in Volts.

Eeal Compensated

2m 2
g im I o im Offsat comp. = -1.1mV
% 0 Offsat = 1.1mV % B T LA LT Ry DY L FEL
2 B 0
o =
= =

-im -1m

-2 m =2 m

o E00p 1.5 m 2.5 m 0 &00p 1.5 m 2.5 m
Tirme (5] Tirne (5]

¢ Coupling: the coupling of this external sync.

This article compare the difference beetween coupling AC Vs DC for the tachometer phase.

Coupling | Description

AC AC coupling with signal ground connected to the analyzer hardware ground and a 0.35 Hz high pass filter.

DC coupling with signal ground connected to the analyzer hardware ground. It is advisable to use the DC coupling when

DC
analyzing very low frequency (< 10 Hz frequency range).
¢ Mode: This setting allows selecting available signals generated by the Ext. synch input to be used by the NVGate analysis components.
Mode Description

The Input generates events only. It can be used as trigger, start and stop of plug-in
Trigger analyzers and be recorded. Recorded event occurs as 0/1 V signals. Note that the
trigger event remains available on any mode.

The input generates a tach signal (RPM and revolution phases) in addition to the

Tach
events.

The input generates the instantaneous velocity measured with the F to V converter
Torsional from a pulses train. The torsional signal is considered as a dynamic input. It appears
as Tors # in the inputs list (# being the Ext sync number)

Same as above plus the tach signal is also available. The revolution phase
correspond:

Torsional +
Tach ¢ to the missing teeth occurrence if missing teeth is > 0
¢ to the ending of the pulse/rev counting at each revolution (no phase

reference) if missing teeth setting is > 0
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The detected pulses on the inputs will be used to synchronize the SOA re-sampling
Sampling algorithm. The number of pulse/rev is free and may be different from the SAO
resolution.
Sampling + Combine the sampling and the Torsional modes. Both angular re-sampling and
Tors instantaneous velocity are provided by the input
Sampling + Combine the sampling and the Tachometer modes. Both angular re-sampling and
Tach RPM measurement are provided by the input
Sampling + Combine the sampling, the Tachometer and the Torsional modes. Angular
tach + tors re-sampling, Tachometer speed and instantaneous velocity are provided by the input

¢ Hold off (% period): defines the minimum time (expressed in % of the last valid tach period) between 2 tach pulses used to measure RPM.
If a pulse is detected before the time has expired since the last valid pulse then the new pulse will be rejected. This is used to reject angular speed
variations that are too large. This minimum time is in fact the maximum between the Hold off setting value and the value computed using the last tach

period length and the Hold off (% period) setting value.

Hidden/fixed: Hidden if Mode is Trigger or Torsional.

Example of the Hold Off % setting at 40%:
Hold off %= 40% of 1gyy
1% -—>
15 < RN
llﬂl
1 |
) N
= S00m L Threshold
z
-500 m
-1
-15
0 Tirme ()
11 ] Detection
. _ Mixed Hold off: in this
Without hold off With hold off case, the hold off to be
applied 15 the highest value between hold off time and hold off %o
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pulses per revolution the user must use a virtual tach.

Hidden/fixed: Hidden if Mode is Trigger.

¢ Rotation: This setting defines the way the phase vari

Hold off time
Hold off %= 70% of revy
15 =4
1 i
I § In'| 1
= S00m i, |
= A S S 5 Threshold
E l:l \\/_- - \/ \\/’7
T
=
-E00 m
-1
-1.5
i} Time (§)
—|_|—| —| —| Detection
Without hold off With mixed hold off
¢ Pulse / rev: the number of pulses per revolution. The user can enter an integer value between 1 and 4092. For a non-integer number of

iation is counted: clockwise or counterclockwise for each tachometer.

The rotation side is managed independently for each tachometer (Ext. sync, input, D, combined and fractional).

Rotation =Clockwise
A positive time delay is counte
counted negatively

(: phase reference = Sine

(): phase reference = Cosine

Default setup 1s Counterclockwise.

Positive phase variation counting
Rotation = Counterclockwise
A positive time delay is

d positively

(: phase reference = Sine

(): phase reference = Cosine
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e Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +
(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.

Hidden/fixed: Hidden if Mode is Trigger.
¢ Max speed: defines the highest measured angular speed. All revolutions with a speed higher than Max speed are rejected. By default Max
speed is expressed in RPM. The limit of Max speed depends on the sampling frequency of the input, on the pulse/rev and on the hold off. If

the Max speed value is modified, the Min speed is automatically adjusted according to a speed ratio (MinSpeed = MaxSpeed / SpeedRatio).
The Speed Ratio value is not able to be modified.
L]

The Max speed setting is also used:

¢ to specify the limit of Y axis of the RPM profile result.
¢ to compute the limit of the maximum order of the SOA plug-in analyzer.

Hidden/fixed: Hidden if Mode is Trigger.
¢ Min speed: defines the lowest measured angular speed. All revolutions with a speed lower than Min speed are forced to 0 RPM. By default
Min speed is expressed in RPM. The user can enter any value between Max speed / 1000 and Max speed. The max Min speed and min Min
speed are defined according to the Max speed and Speed ratio.
Hidden/fixed: Hidden if Mode is Trigger.
¢ Missing teeth: read Torsional page
e Tach: the system uses the missing teeth occurrence as the phase reference.

Hidden/fixed: Hidden if Mode is Trigger

¢ Input filter: Select the filter to apply on the instantaneous angular velocity signal computed by the torsional converter. The applied bandwidth
is the front-end one.

Hidden/fixed: Hidden if Mode is Trigger or Tach
36.3.2.2 In post Analyse

Used to define up to 6 Ext Tachs, using signal from the Ext. Sync. input from the Player). This replaces the Ext Sync (with tach ?0n?) from the
front-end, in Post-analysis. Then Ext tach is visible, on Track x connect the Ext Sync and then in the Ext tach set the source to Ext Sync.

¢ Label: the name of the tach.

¢ Source: the input signal of the tach (NONE by default). The input signal can be any Front end Ext. Sync. input (in Connected mode on line) or
player track (in Post-analysis mode).

¢ Pulse / rev: the number of pulses per revolution. The user can enter an integer value between 1 and 1024. For a non-integer number of
pulses per revolution the user must use a virtual tach.

Note: In Post-analysis, the number of pulses per revolution is added to the number entered for the acquisition.
¢ Rotation: This setting defines the way the phase variation is counted: clockwise or counterclockwise for each tachometer.
The rotation side is managed independently for each tachometer (Ext. sync, input, D, combined and fractional). Default setup is Counterclockwise;
See Ext Sync § for details
e Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +
(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.
¢ Threshold: sets the signal threshold for tach pulse detection. The threshold is expressed in the same unit as for the input signal. The value

can be adjusted between +/- the full scale of the input signal (depending of the input range).
* Slope: selects the slope of the input signal on which a tach pulse is detected.
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Slope Description
Rise The tach pulses are detected on rising edge of the input signal
Fall The tach pulses are detected on falling edge of the input signal

» Hold off: defines the minimum time (expressed in seconds) between two tach pulses used to measure angular speed. If a pulse is detected
before the time has expired since the last valid pulse then the new pulse will be rejected. This minimum time is in fact the maximum between
the Hold off setting value and the value computed using the last tach period length and the Hold off (% period) setting value. The user can
enter any value between 0 and 36000s.

¢ Hold off (% period): defines the minimum time (expressed in % of the last valid tach period) between two tach pulses used to measure
angular speed. If a pulse is detected before this time has expired since the last valid pulse then the new pulse is rejected. This is used to
reject angular speed variations that are too large. This minimum time is in fact the maximum between the Hold off setting value and the value

computed using the last tach period length and the Hold off (% period) setting value.

Example of the Hold Off setting at 40%:

Hold off %= 40% of revy
revy e E——
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1 II ]'
A
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O
=
=500 m
-1
-15
0 Time ($)

Without hold off With hold off
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¢ Mixed Hold off: in this case, the hold off to be applied is the highest value between hold off time and hold off %.
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Note: the hold off value in Post-Analysis is added to the time or the percentage already put for the acquisition.

¢ Max speed: predefine a maximum angular speed to preset the scale and order tracking maxima. The limit of Max speed depends on the
sampling frequency of the input signal and is equal to: 60 * Fe / (2 * 2.56) for the maximum. The Max speed setting is also used:

¢ to specify the limit of Y axis of the RPM profile result

¢ to compute the limit of the maximum order of the SOA plug-in analyzer.

¢ Min speed: defines the lowest measured angular speed. All revolutions with a speed lower than Min speed are forced to 0 RPM. By default
Min speed is expressed in RPM. Min speed is automatically adjusted to Max speed/1000 but it is possible to go lower.

* Missing teeth: This setting indicates the number of possible consecutive missing teeth (no pulses). In such case depending on the active

mode:
¢ Torsional: the system interpolates the missing pulses intervals in order to maintain the instantaneous speed at a continuous level during the

missing pulses.
e Tach: the system uses the missing teeth occurrence as the phase reference.

36.3.3 DC Tach
Up to 4 tachometers using signal from DC inputs can be activated. 1t?s particularly interesting if a tachometric transducer which delivers voltage
proportional to rotational speed is used for the measurement (the sensitivity is in Volt/RPM). The actual speed is continuously known during the rotation.

Be aware that phase measurements are not accurate with the method.

36.3.3.1 Acquisition
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DC tach on connected mode
On acquisition mode, you need to activate a DC input on the frond tend, then activate the tach option.

Tach: On / Off. Used to activate a tachometer with an RPM level proportional to the DC level. Rotation: Depending on the way you look at a measured
shaft or on the convention you are using, the shaft may be considered as rotating clockwise or counterclockwise. This has noticeable impact on the
phase of spectra and orders.

Hidden/fixed: Hidden if Tach is Off.

Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +
(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.

Max speed: defines the highest measured angular speed. Speeds higher than Max speed are rejected. By default Max speed is expressed in RPM.

The Max speed setting is also used:

¢ To specify the limit of Y axis of the RPM profile result.
¢ To compute the limit of the maximum order of the SOA plug-in analyzer.

Min speed: defines the lowest measured angular speed. All revolutions with a speed lower than Min speed are forced to 0 RPM. By default Min speed is
expressed in RPM. Min speed is automatically adjusted to Max speed/1000 but it is possible to go lower.

¢ Rotation: This setting defines the way the phase variation is counted: clockwise or counterclockwise for each tachometer.

The rotation side is managed independently for each tachometer (Ext. sync, input, D, combined and fractional). Default setup is Counterclockwise;

e Average size: defines the average number used to compute the average speed.

Notes:

- The DC Input physical quantity must be angular velocity.

The connection of a DC Input is possible using the wizard toolbar and especially the tachometer connection window. If a DC Input is defined as a tach
by this way, the set up ?tach? is automatically activated and the physical quantity is forced to angular velocity.

- The sensitivity and the offset can be automatically updated by calibrating the DC Input

36.3.3.2 Post analyse

Tachometer

H-dg Tachs

E?:I Ext. Tach

B?j Fractional Tachs
B% Combined Tachs

..... 48" Label: [Tach] DC input 1

----- --F= Source: None

----- E Rotation: Counterclockwise
----- - &F Average size: 1

..... &) Max speed: 120 RPM

..... - &¥ Min speed: 0.01 RPM
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DC Tach in PA
In Post-Analyze, the DC tachs are available.

They can be activated and connected to a DC Input available in the signal loaded in the player. Then set up magnitude, sensitivity and offset allow to
calibrate the DC Input in post analyze to obtain the correct values of the angular velocity. Settings are the same in acquisition mode.

36.3.3.2.1 Extract a DC tachometer from dynamical input

On post analysis, if you have record a tachometer on a dynamical input, you can extract the DC of this channels using the monitor. Then, define a DC
tachometer with the value "monitor DC". The process is as follow :

¢ Open the ribbon Analyses / Monitor / Inputs button.
¢ Select the DC tach Track in one Monitor channel.
¢ From the ASB, add a DC tach and select the Mon of selected input as a source.

o— o o —
| Fle * Home Engiee EVHY  Measwrement  ACquisiBion | Analyses M
Avg. Decay 400ms > H ©rarge 10z —
s - o ; T
¥ Symchronizaton -5 ivveregr=. Exponente
A Fiter [7] Lnked torun = {8 avg, duration 20ms
Moniter a Tirme chsrisar a
Monitor Ch =)
'E} Source 'E}
Channel 1 -
Channel 2 | |Mene
Channel 3 e
Channeld
[ o& | [ Cowsl | Help |
O O O
Workspace @
Analyzer Setting Browser |
Eﬁ Tachometer =
Eg..B% Tachs
-3 Ext. Tach r
EII] Fractional Tachs |-J
~H Combined Tachs Edit Setting =

EL".! Simulated Tachs
E,..?E DC Tachs

=~ DCtach.1 Source

[Mon [1] (1] Input1 ~|

@Q Label: DC tach.1 Mone
.= Source: Mon [1] [1] Input 1 I
E Rotation: Counterclockwise
&) Average size: 1 ST e——
Y Max speed: 12000 RPM -
¥ Min speed: 120 RPM v
Contral Panel

Project Manager (Fitered)

420


https://wiki.oros.com/index.php?title=File:Release_note_NVGate_V12_10_60.png
https://wiki.oros.com/index.php?title=File:Release_note_NVGate_V12_10_05.png

The DC tach is then available for any tachometer usage.

36.3.4 Fractional Tachs

: Fractional: Opens the properties dialog for the tachometers that derives from another one. Fractional tach. computes RPM speed for a non
accessible shaft by using gear ratio setting. Adapted for gear boxes and transmissions. Note: the fractional tach. cannot be settled from the Vision

interface, use the ASB for it. Used to define up to 4 fractional tachs using data from the tach or the Ext Tach.

Virtual tachs computes RPM speed for a not accessible shaft by using gear ratio setting.

Tach probe N1

oy

N

?__
N
N\
%

o, -
NN

Virtual FPM
D1 \ 4 s
Gear 1 Gear 2
Plug-in
Input x F Virtual tach.
Virt.
. U :r\\\ %—p ] e
Time L~ |
Tach ratio
Tach.

RPM

L 4
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¢ Label: the name of the output tach.

¢ Source: the source of a virtual tach can be any tach or Ext. tach.

¢ Tach ratio: this is the ratio between the output angular speed and the input angular speed. This setting is defined by the product of 2
fractions: N1/D1 * N2/D2 where N1, D1, N2 and D2 are integer values. Tach.1 / Tach. Ratio maximum value cannot be higher than 100.

-0, Fractional Tachs I
=~ Fractional tach. 1
Label: Fractional tach. 1 Input Gear 1 [nput Gear 2
& -|— . = . ' = N1 = D2 7 Speed ratio [tachoZtachol)
_ ach ratio: & =
e oAt o, ounterclockwise - = |
i) Average size: 1 D1 = N2 =
.1 ) Max speed: 12000 RPM
i@ Min speed: 12 RPM Silpul ear ML
0k, Cancel Help

¢ Rotation: This setting defines the way the phase variation is counted: clockwise or counterclockwise for each tachometer.
The rotation side is managed independently for each tachometer (Ext. sync, input, D, combined and fractional). Default setup is Counterclockwise;

* Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +
(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.

¢ Max speed: predefine a maximum angular speed to preset the scale and order tracking maxima. The limit of Max speed depends on the
sampling frequency of the input signal and is equal to: 60 * Fe / (2 * 2.56) for the maximum. The Max speed setting is also used:

¢ to specify the limit of Y axis of the RPM profile result

¢ to compute the limit of the maximum order of the SOA plug-in analyzer.

¢ Min speed: defines the lowest measured angular speed. All revolutions with a speed lower than Min speed are forced to 0 RPM. By default
Min speed is expressed in RPM. Min speed is automatically adjusted to Max speed/1000 but it is possible to go lower.

36.3.5 Simulated tachometer
This option is available for customers owning the FFTDiag option.

This feature will allow you to simulate a tachometer with a fixed speed for your measurement. This is useful when using a real tachometer sensor is
not possible and your shaft is rotating at steady speed.
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W JUTPUT SIgTans 3
Eﬁ Tachometer i 2
EEI-'B% Tachs
B% Fractional Tachs Label Simulated tach. 1
R =
E"'B?:i Simulated Tachs Rotation Counterclockwise ~
= Sirmulated tach. 1
g’ Labek Simulated tach. 1 Tach speed G000 = | RPM
Max speed 12000 <1| RPM
Min speed 12 = RPM
: .. ' L
-4 Filter builder
-4 Time windows Ok Lzt Help
Lo sl Fuent definitinn

Setting up the simulated tach

You can use this tachometer as any tachometers to calculate order spectrums or save it as a result.

36.3.6 Combined Tach

: Combined: Opens the properties dialog for the tachometers computed from other ones. Adapted for CVT. Note: the combined tach cannot be
settled from the Vision interface, use the ASB for it.

36.3.6.1 Application
The main application is in automotive : studying vibration due to a CVT gear box. We will first compute the speed of the belt with a continuously variable

transmission (CVT)deducing by the speed of the 2 shafts. Then, with this belt speed, we can deduce vibration due to this belt using waterfall or order
tracking techniques.
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Primary pulley

Input shaft

Primary actuator Steel element

Steel ring

Steel belt —

//E

Secondary actuator
Secondary pulley

Qutput shaft

Figure 1 4

Model of Van Doorne’s CVT and metal pushing V-belt [28].

Exemple of study in CVT Vibration : https://www.hindawi.com/journals/sv/2015/857978/

36.3.6.2 How to use

This module allows computing tachometer information (Speed, Phase) relatively to 2 measured tachometers. Up to 4 different combined tachs can be
computed simultaneously. The combined tach can be used as any other standard tach.

¢ Label: the name of the output tach.
¢ Source 1 & 2: the calculation sources can be any tach or Ext. tach. Source 1 is called Rpm 1 and Source 2 is called Rom2 in the formula.
¢ Rotation: This setting defines the way the phase variation is counted: clockwise or counterclockwise for each tachometer.

The rotation side is managed independently for each tachometer (Ext. sync, input, D, combined and fractional). Default setup is Counterclockwise;

See Ext Sync § for details

¢ Average size: defines the average number used to compute the average speed. Revolution number n average speed is: avrg_speed[n-1] +
(inst_speed[n-1] - avrg_speed[n-1]) / avrg_size.

e Max speed: predefines a maximum angular speed to preset the scale and order tracking maxima. The limit of Max speed depends on the
sampling frequency of the input signal and is equal to: 60 * Fe / (2 * 2.56) for the maximum. The Max speed setting is also used:

e to specify the limit of Y axis of the RPM profile result

¢ to compute the limit of the maximum order of the SOA plug-in analyzer.

¢ Min speed: defines the lowest measured angular speed. All revolutions with a speed lower than Min speed are forced to 0 RPM. By default
Min speed is expressed in RPM. Min speed is automatically adjusted to Max speed/1000 but it is possible to go lower.

¢ Formula: Allows editing the computation formula. The formula uses RPM1 as the speed of Source 1 and RPM2 as the speed of source 2. The
computed tach speed is the result of the last line of the editor.

Copy/paste from or to a text editor are possible, to simplify the storage of different formula
Attention: All computation are done in Sl unit (i.e: Rad/sec) the constant value must be expresses in Rad/sec.

Hereafter an example of computation of the belt speed in a car CVT:
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R=97/2

K2=4*R*Pi/2

K3=2*R/Pi/120

Rt=Rpm1/Rpm2

Rtp1=Rt-1

Rtm1=Rt-1

R1=K2/Gp1

R2=1-K3*SQRT(Rtm1/Rtp1)

R1*R2*Rpm1

The formula editor accepts various math operators and functions such as square root, logarithms and power allowing polynomial equations. The
following table gives the syntax of the operators and functions;

In/out Description

Chi Channel i level

N.A. The output level is the result of the last line in the editor
Operator Description

+ Parameter or constant addition with another parameter or constant

- Parameter or constant subtraction from another parameter or constant

* Parameter or constant multiplication by another parameter or constant
/ Parameter or constant division by another parameter or constant
A Parameter or constant powered by another parameter or constant

= Parameter affectation with the expression result at the right of sign

Function Description

If(c, t, f) Returns tif ¢ is true or f if c is false (ex of ¢: | >4)
Rint(x) Returns the nearest integer of x

Sign(x) Returns -1ifx<0,0ifx=0o0r1ifx>0
Function Description

Sin(x) Returns the sine of expression or parameter x

Cos(x) Returns the cosine of expression or parameter x

Tan(x) Returns the tangent of expression or parameter x
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ASin(x) Returns the arc sine of expression or parameter x

ACos(x) Returns the arc cosine of expression or parameter x

ATan(x) Returns the arc tangent of expression or parameter x

Sinh(x) Returns the hyperbolic sine of expression or parameter x

Cosh(x) Returns the hyperbolic cosine of expression or parameter x
Tanh(x) Returns the hyperbolic tangent of expression or parameter x
ASinh(x) Returns the hyperbolic arc sine of expression or parameter x
ACosh(x) Returns the hyperbolic arc cosine of expression or parameter x
ATanh(x) Returns the hyperbolic arc tangent of expression or parameter x
Log2(x) Returns the base 2 logarithm of expression or parameter x
Log10(x) Returns the base 10 logarithm of expression or parameter x

Log(x) Returns the base 10 logarithm of expression or parameter x

Ln(x) Returns the base e (natural) logarithm of expression or parameter x
Exp(x) Returns the exponential of expression or parameter x

Sqrt(x) Returns the square root of expression or parameter x

Abs(x) Returns the absolute value of expression or parameter x

Min(x,y,?) Returns the minimum level of listed parameters

Max(x,y,?) Returns the minimum level of listed parameters

Sum(x,y,?) Returns the sum of listed parameters

Avg(x,y,?) Returns the average level of listed parameters

Predefined Description

pi Constant pi (3.14167). Do not declare any constant with this name
e Constant e (2.718). Do not declare any constant with this name

Constants and parameters can be defined (except pi and e) using the = sign; eg: var1 = pi * 2 or var2 = rom1/2. The constants may be defined only
once.

Parameter/constant names must start with a letter and may be ended by a number.

The dot (.) is always the decimal separator independently from the OS preferences and the comma (,) is used as parameter separator.

The editor does not check the dimension of this result. The content of the formula can be copy/paste from any text editor.

36.3.7 RPM Profiles

Defines the RPM profile window display.

.
t
}
.

: Profile: Set up the tachometer profiles duration. These graphs are available for the Tachometer module in the Add/Remove graph
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dialog.(from 10s to 1200s).
The profile displays continuously the tachometer speeds with a memory depth defined by the profile setting.
* : Resolution: defines the shortest time between 2 angular speed values saved in the profile.
¢ Hidden/fixed: fixed to a value equal to Duration profile / 2048.
36.3.8 Extract tach from FFT waterfall and edit tachometer

Read this page
36.4 F.A.Q

36.4.1 What is the difference between FFT1 Tacho in Waterfall, and Ext. angular speed in Waterfall ?
With FFT/SOA tach on waterfall the tachometer iscentered on FFT/SOA blocks

This allows centering tachometer speed at the center of the FFT/SOA trigger block(s). It is useful with long trigger blocks (High resolution analyses) to
perfectly match the actual data with the order cursor or section.

With Ext synch tach: The RPM is collected at the end of the analysis block

L~ Actual order N
- Cursor at order N

This situation leads to an offset in the waterfall calculation of the orders (cursors, sections). For a run up, as the angular speed is over evaluated, the
order calculation is lower than the actual ones.

With centered tach: The RPM is calculated as the average speed during the block duration to be synchronized with the analyzed data.
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RPM

,_
——— — — ———

" Actual order N

-,,-" Cursor at order N

With the centered tachometer, the orders calculations match more accurately the actual orders in waterfall. The computation of the angular speed takes
in account the averaging, triggering and overlap used in the plug-in. The centered speed is calculated as:

_ RPM(End _of _analysis)— RPM(Begin _of _ analysis)
2

CcT

The RPM centering and averaging is done in the analysis plug-in prior to be connected to the waterfall. To use the centered tach simply add the said
tachometer to the corresponding plug-in (FFTn or SOAN). These additional tachometers are available in the waterfall as soon as one of the result of the
plug-in is added to the waterfall.

¢ 1. Add Tach to the Plug-in,

¢ 2. Add plug-in results (Spectra, orders, etc..) to the waterfalll,
¢ 3. Display the waterfall,

e 4. Select the Plug-in Tach, as a tachometer and reference
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37 NVGate Time Domain Analysis

The TDA plug-in is designed to get the most from the time domain signal completing the frequency/order analyses. This plug-in offers flexible signal
overview and statistical extraction in parallel.

Analysis | Data [Desplay Report  Automation  Preferences

F T - Y| P iy 1.2 1
; B || B b W i
Available 301:35:28 T
O Aovmilable 301:35:2 b Trigger = FET 2 B e Cvaral
order 1 octave BCOUSHC

b

der

m Time Domain

B?j Channels

-~ Analysis

- [#] Autobandwidth: On
Y Range: 10 kHz

-~ Average

i) Avg. duration: 20 ms
.. '=) Type: Exponential
=~ Trigger

E’ Synchronization: Linked to run
E’ Start: Free run
E’ Stop: Free run
.1 =) Repeat: Off

&) Start delay: 0s
This TDA plug-in provides 2 types of results:

* Time views and associated extracted results. 1t?s an oscilloscope-like function, to view the time domain series. This does not record the time
signal, only their statistical content.

o Statistical scalar result. The TDA computes the statistical content of the connected input on a specific time and average basis. These scalars
levels are available as view meter or profiles (using the Waterfall Plug-in).

37.1 Connect channels

Click on connect inputs and drag and drop the channels on TDA plug in.
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37.1.1 Available results:

The results can be display using the add remove windows:

€l Fle =~ Home Acquision  Analysis Dﬂlnlthsui-wlﬂ.epu't Automation  Preferences
- o " = M =
[E — 1 11 Freeze Trace T ﬁ,l H - =7 | = Layouts - “?
------ 2 Froama = O 2 = | & Layouri -
Add/mernove | view Infotrace Close All Memorze | Full  Automatic  Add | - Zoa
Berarding ra Refresh AR Trac Coraad 3 Liyout | ~T Curses
Wirkdowys Arrangemant LT ]
me--ml Time Diomain I Layoutl
Result Channel
[1]-ngut e 8 Layoutt
DE [2]-npunt 2 =1
Max
b
RMS
Paak
Paak-Peak
CrestFacto :
Kuriosis
Opstation Reference | X @“
LR )
= Back

I® ¥ Zoom 1O

8 % Zoom ©

I* A 37 Adjust 3 Move
autoscete T Scale #, Resst S
Scales
Cloge Help
Iext >
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Type Size Dimension Domain | Save
DC 1pt 1D Yes
RMS 1pt 1D Yes
Min level 1pt 1D Yes
Max level 1pt 1D Yes
Peak 1pt 1D Yes
Peak-Peak 1pt 1D Yes
Crest Factor | 1pt 1D Yes
Kurtosis 1pt 1D Yes
Time View 2048 pt max Compressed Time [ time Yes

¢ DC: the average DC value of the time signal

* RMS: the RMS value of the time signal (DC being removed)

e Min: the minimum level of time signal

¢ Max: the maximum level of time signal

¢ Peak: the absolute value of Min level and Max level.

¢ Peak-Peak: displays the difference between Min level and max level. Peak-Peak level ? 0.

e Crest factor: displays the ratio Peak level/RMS level. Characteristics of the Crest Factor:

-Crest Factor > 1

-DC level =1
- Crest Factor of sinus = +/2
-Max level = ﬁ

N = number of samples in the triggered block = 2.56*lines number-1

« Kurtosis: the kurtosis value (41" order moment) of the time signal

e Time View
Profiles of scalar values (Max, Peak-Peak,...) can be displayed using the Waterfall Plug-in.
37.1.1.1 Display

The Time view is an oscilloscope-like view of the time domain series which scrolls the signal on a user define duration. The duration of the viewed signal
is independent for each channel. That is to say it allows monitoring the same signal on different durations.
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It?s possible to display several TDA channels in same window even if the durations are different. The windows size will be set according to the larger
duration.
X zoom is not available at Time View, display is fixed to multi graph.
This window handles 3 cursors:
e Main cursor where is retrieved the values displayed at infotrace
e Cursors 1-2 used for selection. The scalar values displayed in the infotrace are computed according to this selection.
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Scalar table may be setup to add / remove scalar that may be displayed:

Content of Scalar Table could be copy to export to another application.

Customize...

Customize Scalar Table. ..

LAuto Width
Copy Scalar Table
Close

k J

Customize display

DC
[¥]RMS
Min
[#]Max
Kisis
Pk
[FPK-PK
CrFact

Select Al

Unselect Al

I I ®

[ Cancel . ] [ Help

S

The setup of the monitored duration determines the analysis steps. These steps are indicated in the Time base states. The Time base is the time
interval for each new point in the Time view signal. The time view duration is settable from 320 ms to 100 000 s (27 hours) with a 20 kHz bandwidth.

The minimum duration depends on the plug-in bandwidth. For example at 20 kHz with a duration of 10.24 sec, the Time base is set at 5 ms. A new point
in the Time view will occur each 5 ms and the maximum number of points in the graph will be 2048.

The X axis can be either absolute (real date/time) or relative (in buffer duration). It can be changed during acquisition. The default type is relative; it may

be changed through the user?s preferences.

In addition to the signal overview, the Time view provides statistic extraction of a part of the displayed signal. The extraction takes into account the

signal defined in the selected area (reverse video). The results of this extraction are available in the info trace. The following levels are computed in the

selected area:

*DC

¢ RMS (root min square)

e Min. (minimum) lowest amplitude

e Max (maximum) highest amplitude

e Kisis (kurtosis) 3rd order moment

¢ Pk (peak) absolute value of the largest amplitude
¢ Pk-Pk (peak-peak) largest excursion

e CrFact (crest factor) Pk-Pk/RMS

e Kurtosis
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¢ Synchronization: Controls the plug-in synchronization with the general analyzer status:

¢ Linked to run: The plug-in is controlled by the general Run / Pause / Stop controls. It operates synchronously with the Other plug-in (except
the Monitor)

¢ Free run: The plug-in runs continuously independently from the general Run/Pause/Stop. Note: The start/stop trigger continue to control the
plug-in processing

¢ Range: Setup the analysis range for the plug-in. This value is maximized by the front-end sampling frequency divided by 2.56.
Note: Each plug-in feature an independent bandwidth.

e Average: Setup Average type for the statistic extraction. It can be exponential with a sliding decay or linear. Multiple linear averaging are
obtained by setting the TDA/Trigger/Repeat to : End of averaging

¢ Average duration: Setup the average duration. In Exponential mode it specifies the non decayed part of the signal. In linear mode, it
specifies the complete duration. In Linear repeated mode, it specifies the short duration.

37.1.2.1 Channel

Contains the settings related to the source input.

¢ Source: input source to be analyzed. It may come from the input Front-end or from the Player in the post analysis mode (see the post
analysis chapter). In the post analysis mode, the tracks with a signal bandwidth lower than the range of the TDA cannot be plugged.

¢ Input filter: filter to be used for filtering the source before analysis. The Filters that are not compatible with the TDA range cannot be selected
(see the Filter builder chapter).

e Duration: duration of the viewed signal. Minimum value depends on TDA frequency range analysis (360ms for 20kHz bandwidth analysis)
whereas maximal value can be up to 100000s. The duration of the viewed signal is independent for each channel.

This setting affects only the Time View, not the scalar results.

¢ Time Base: this read-only setting is the duration of one displayed point in the time view. Time view display is set to a fixed size of 2048 points.
Time base is evaluated according to the formula:

Time Base = Duration / 2048

For a duration of 10 s, Time Base corresponds to 4.882812 m.

37.1.2.1.1 Analysis

¢ Autobandwidth: manages the analysis and recording bandwidths automatically. The Inputs selection window allows the use of 2 different
sampling rates for the dynamic inputs. It gathers inputs with the same physical quantity into groups, maintaining the same sampling into each
group. When inputs are associated with the analysis plug-in, it adjusts its analysis bandwidth to match the inputs ones. Mixing input
bandwidths in one analysis plug-in lead to set its bandwidth to the lowest one. Autobandwidth is set by default . When it is enabled in the
plug-in, these settings "switch to informative status"
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¢ Range: the TDA plug-in frequency range. The analyzer sampling frequency divided by 2.56 limits this range, and the minimum is obtained by
dividing this limit by 50000. For example, if the analyzer sampling frequency is 51,2kS/s, then the max range is 20 kHz and the min is
400mHz. In post analysis mode, the Max Bandwidth setting from the Player plug-in provides the analyzer sampling frequency by multiplying
the value by 2.56 (ex: if max bandwidth = 20 kHz then the analyzer sampling frequency is 51.2kS/s), otherwise, the analyzer sampling
frequency is provided by the input sampling setting from the Front end plug-in input setting sub-module.

37.1.2.1.2 Average

* Average: Setup Average type for the statistic extraction. It can be exponential with a sliding decay or linear. Multiple linear averaging are
obtained by setting the TDA/Trigger/Repeat to : End of averaging

* Type: The method of averaging the signal. There are four different averaging modes: Linear, Exponential, Peak hold, and Referenced Peak

hold.
Type Description
Linear Linear averaging of results is carried out on the value of the Duration from the same sub-module. The TDA plug-in

automatically stops when the duration is reached.

In this mode of computation, averaging is continuously updated each 256 samples. All scalar results DC, RMS, Min, Max,
Exponential | Peak, Peak-Peak, Kurtosis, are reset with a periodicity equal to the duration of results is carried out on the value of the
Duration from the same sub-module. The TDA plug-in automatically stops when the duration is reached.

event among the list of defined events. By default only the Free run and Manual events are available. The user can define another event in the "Event
Definition" shared resources and then use this event for the "Stop" condition.

¢ Duration: The duration of the signal used to compute the scalar results available as result. Results are delivered each 256 samples.:This
setting affects only the Time View, not the scalar results.

37.1.2.1.3 Trigger

¢ Synchronization: Controls the plug-in synchronization with the general analyzer status:

+ Linked to run: The plug-in is controlled by the general Run / Pause / Stop controls. It operates synchronously with the Other plug-in
(except the Monitor)

+ Free run: The plug-in runs continuously independently from the general Run/Pause/Stop. Note: The start/stop trigger continue to
control the plug-in processing. In Free Run mode, the average is forced to Exponential.

o Start: defines the event to start the analysis. The user can choose any event among the list of defined events. By default only the Free run
and Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Start" condition.

* Stop: defines the event to stop the analysis. The user can choose any event among the list of defined events. By default only the Free run
and Manual events are available. The user can define another event in the "Event Definition" shared resources and then use this event for the
"Stop" condition.

¢ Repeat: this setting is used to select a condition for the TDA plug-in to be restarted. If an event is selected as a Start event, the option "New
start" is available, and when this mode is selected each Start event restarts the plug-in. The "End of averaging" mode is available when the
value of the TDA /Analysis/Type is equal to "Linear" mode. This restarts the plug-in when the averaging is finished. For linear average when it
is set to "End of averaging", the "Avg duration" gives the periodicity of the average restart. By default the Repeat mode is set to "Off".

o Start Delay: time delay applied to the time the start event occurs. The Start Delay could be a negative values to act as a pre-trigger. At default
setting of 20kHz analysis, the minimum value for Start Delay is -635ms. The maximum value is 360000s.

37.1.3 TDA status

All statuses are available for the control panel. Statuses are refreshed all the time at roughly 10 Hz.
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The current plug-in status is synthesized in a special progress-bar. This progress bar is automatically displayed in the bottom area when the plug-in is
active (i.e. as soon as at least 1 input is connected to the TDA plug-in). This status is called ?TDA? and it is available in the status ASB tree (see
customize control panel).

This status displays the status and current time, the plug-in state and the real-time status.

¢ Run: the TDA plug-in is computing data and average it

¢ Stop: The TDA plug-in is stopped.

¢ Trig: The TDA plug-in is waiting for next block; i.e. next trigger event (block triggering) or first start event (triggering)
¢ Pause: The TDA plug-in averaging is paused

Notes: in exponential averaging mode the average counts stops increasing as soon as the set value is reached.
The way the status bar is displayed, depends on the type of averaging selected:

¢ ?Linear?: the progress bar is filled from left to right.
¢ ?Exponential?: the progress bar is filled from right to left with a flashing until the end of the acquisition.

The color of the background bar and of the text depends on real-time status:
e Green background and white or black text. acquisition in real-time.

* Red background and white or black text. the current acquisition is not real-time (current block is not analyzed).
e Green background and red text. the current acquisition is real-time, but since start not all the blocks were analyzed.
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This status displays the progression of the measurement in duration

Trigger State

The following scheme describes the basic statuses evolution of the TDA measurement:

Stop

or Stop event
End of

Averaging Pause

Start event
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By default the trigger state is on ?Stop? and waiting for a ?Run? (start or trigger). Then the state become ?Triggering? and is waiting for a start event,
the states become ?Running?.

The TDA plug-in can run either in the standard plug-in synchronization or totally free run (see Synchronization setting in the TDA settings). While
running in the free run mode, the TDA remain in the running mode (not displayed in the status) until the synchronization is changed.

37.1.3.1 Count
This status displays the averaging duration processed. This status is expressed in seconds.
37.1.3.1.1 Real-time

This status displays if the averaging is in real-time or not (i.e. the current block is analyzed or not). If the corresponding signal were not available at this
time, the acquisition is not real-time. That means that the treatment is longer than the acquisition.

There are 3 values for this state:

¢ 20K?: The acquisition is real-time (all block have been processed and averaged)
¢ ?No?: Acquisition was not real-time (some previous blocks are missing in the average).
¢ 2-?: The acquisition is currently not real-time (current block is not analyzed an averaged).

37.1.3.1.1.1 Block overload

This status corresponds to the instantaneous overload indication for TDA plug-in current block, for instance amplitude overload occurred in the current
analyzed block.

37.1.3.1.1.2 Analysis overload

This status corresponds to overload indication over the measurement period. It means that during the whole measurement period there was (or not) an
overload. It memorizes block overloaded.

37.1.3.1.2 Properties
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e Trace color
e Number: selects the trace number for color modification.
¢ Color box: click on this box to modify the color of the selected trace.

o X Axis

¢ Absolute time: displays the time from windows format.

¢ Relative time: displays the duration of the record. The beginning of the record is set to 0.

e Auto: selects absolute or relative time depending on the duration of the record. For records smaller than 2s, the relative time is displayed, for
others, the absolute time is chosen.
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38 NVGate Time windows

-4 Time windows
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Used to define time weighting windows that can be applied to FFT blocks.
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38.1 Video tutorial

38.1.1 Force
This setting is generally used to set up a uniform time window around the interesting part of the signal such as hammer impact, for example.
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¢ Window Start: Starting point of the window as a percentage of the triggered block size of the plug-in using the window. The block size is the
plug-in resolution setting value multiplied by 2.56. ex: for 401 lines resolution the triggered block size is 401*2.56 = 1024 samples.

¢ Window Stop: Stopping point of the window in percentage of the triggered block size of the plug-in using the window. The block size is the
plug-in resolution setting value multiplied by 2.56. ex: for 401 lines resolution the triggered block size is 401*2.56 = 1024 samples.

Note: it is possible to adjust the start and stop values graphically by using drag and drop on the graph.
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38.1.1.1 Response

This setting is generally used to set up a uniform time window around the interesting part of the signal such as the response of an accelerometer after a

hammer impact, for example.
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¢ Window Stop: Stopping point of the window as a percentage of the triggered block size of the plug-in using the window. The block size is the
plug-in resolution setting value multiplied by 2.56. ex: for 401 lines resolution the triggered block size is 401*2.56 = 1024 samples.

¢ Flat top Start: Starting point of the window flat top as percentage of the triggered block size of the plug-in using the window. The block size is
the plug-in resolution setting value multiplied by 2.56. ex: for 401 lines resolution the triggered block size is 401*2.56 = 1024 samples.

¢ Flat top Stop: Stopping point of the window flat top as a percentage of the triggered block size of the plug-in using the window. The block size
is the plug-in resolution setting value multiplied by 2.56. ex: for 401 lines resolution the triggered block size is 401*2.56 = 1024 samples.

* Decreasing point X: Abscissa of the intermediate point that determines the decreasing coefficient of the exponential function as a percentage
of the triggered block size of the plug-in using the window. The block size is the plug-in resolution setting value multiplied by 2.56. ex: for 401
lines resolution the triggered block size is 401*2.56 = 1024 samples.

* Decreasing 'point Y" Ordinate of the intermediate point that determines the decreasing coefficient of the exponential function as a percentage

of the value of the signal.

Exp coeff = _ () Fy, fx and fstop are described below
(fx — fstop)
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e Exponential coefficient: this coefficient is calculated with the coordinates of Decreasing point Y and Decreasing point X.

In this example, it then gives

n(0.3)

Exp coeff =———~_=
e (06-05

)

-12.04

Note: a time window can be applied to several plug-in analyzer channels. The modification of the time window values will be applied to all the channels

the time window is active.
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Note: it is possible to adjust the values graphically by using drag and drop on the graph.
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39 NVGate Torsional

OROS propose a comprehensive suite for torsional measurements and analyses. It addresses most of the torsional, cyclic and rotational resonances
issues. For both R&D and diagnostics, the latest OROS analyzer feature solutions for transmissions, engines and electric machinery vibration
analysis.

On reciprocating machinery (diesel engine, pump) or any acyclic rotating devices (generator,compressor), the cause of torsional vibrations often comes
from the non-homogeneity of the angular speed. The analysis of the instantaneous angular speed inside each shaft revolution provides the essential
information. Such analysis is helpful for vibrations reduction during prototyping or even for source identification while doing service diagnostics.

The common way to measure instantaneous velocity is to install a coding wheel or a rotary encoder on the shaft. The rate of pulse delivered by such
device is directly proportional to the RPM speed during the last pulse interval. On most vibration analysers, this type of measurement needs a specific
conditioner(usually optional external boxes) which transforms the pulses train into a DC voltage proportional to the RPM. These conditioner devices are
expensive, lead to more cable and are often limited to 2 probes and so on. But the main inconvenience is the phase error they introduce due to their

internal response time.
OROS propose an integrated frequency to RPM converter which avoids the above-mentioned inconveniences.

39.1 Frequency to RPM converter (Torsional inputs)

This option transforms each external Synch input into a frequency to RPM converter (called IVC, allows handling up to 6 torsional/acyclic inputs at a
time). This integrated converter benefits of the high accuracy of the 3-Series analysers Ext. synch inputs (over sampled up to 6.4 MHz). As a matter of
fact the sampling of such pulse rate must be very accurate in order to avoid speed jitter on the result.

39.1.1 Specifications

The IVC (Instantaneous angular Velocity Converter) option features the following main specifications:

- Number of pulses/rev: 1 to 4096

- Max pulse frequency: 40 kHz 64 times oversampled,

 Max angular speed:

Max RPM = (40 000*64)/pulse per revolution example : 12 800 RPM with 200 Pls/rev

- Missing teeth management: up to 3 consecutive teeth.

- Available filters: HighPass, LowPass; BandPass, StopBand, Integrator (single or double) and differentiator

39.1.2 Ext synch Input. Settings

On the front end, the ext. synch input can be used as a:
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-1, External Syncs

5@ Ext. sync. 1

..... 48" Label: Ext. sync. 1

..... i) Threshold: 0V

..... B2 Slope: Rise

..... -4 Hold off: 0s

..... -4 Hysteresis: 100 mV

..... &) Pre-divider: 1

=) Physical gty.: Voltage

..... -4 Sensitivity: 1 (V)/(V)

..... -4 Range pk: 10V

..... -y External Gain: 1

..... - Offset comp: 0V

..... ~-F= Coupling: AC
Mode: Torsional

Pulse / rev: 1

Max speed: 12000 RPM
Min speed: 120 RPM
Missing teeth: 0

¢ Mode: This setting allows selecting available signal generated by the Ext. synch input to be used by the NVGate analysis components.

Mode Description

The Input generates events only. It can be used as trigger, start and stop of plug-in
Trigger analyzers and be recorded. Recorded event occurs as 0/1 V signals. Note that the
trigger event remains available on any mode.

The input generates a tach signal (RPM and revolution phases) in addition to the
events.

Tach

The input generates the instantaneous velocity measured with the F. to V converter
Torsional from a pulses train. The torsional signal is considered as a dynamic input. It appears
as Tors # in the inputs list (# being the Ext sync number)

Same as above plus the tach signal is also available. The revolution phase

correspond:
Torsional +
Tach ¢ to the missing teeth occurrence if missing teeth is > 0

« to the ending of the pulse/rev counting at each revolution (no phase
reference) if missing teeth setting is 0

The detected pulses on the inputs will be used to synchronize the SOA re-sampling
Sampling algorithm. The number of pulse/rev is f free and may be different from the SAO

resolution.
Sampling + Combine the sampling and the Torsional modes. Both angular re-sampling and
Tors instantaneous velocity are provided by the input
Sampling + Combine the sampling and the Tachometer modes. Both angular re-sampling and
Tach RPM measurement are provided by the input
Sampling + Combine the sampling, the Tachometer and the Torsional modes. Angular
tach + tors re-sampling, Tachometer speed and instantaneous velocity are provided by the input
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* Pulse / rev: the number of pulses per revolution. The user can enter an integer value between 1 and 4092. For a non-integer number of
pulses per revolution the user must use a virtual tach.

¢ other parameters are defined on page tachometer: ext synch .

At least the filter which let you integrate or differentiate the RPM speed to get respectively plane angle deviations and angular accelerations for the
analyses.

39.1.3 Fractional missing pulses management

The missing pulses are a common situation faced while doing torsional measurement. The missing pulse can come as a feature of the encoder (like the
common 60:2 encoders). But most of the measurement done on the industry do not offer the comfort of an encoder or gear teeth access.

¢ Missing teeth: This setting indicates the number of possible consecutive missing teeth (meaning no pulses). In such case depending on the
active mode:

The system interpolates the missing pulses intervals in order to maintain the instantaneous speed at a continuous level during the missing pulses.
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A very useful solution is the piano (or zebra) tape which is glued on the shaft and read by an optical probe: Easy to install and to use.

But the main problem is to have an entire number of pulses. This is never achievable because the various parameters are difficult to control: Black/white
period, diameter of the shaft, thickness of the tape/glue. Well, don't try, this is not possible.

The solution is to leave a hole which is interpreted as missing pulse. Due to the above variables it will be a fractional number of missing pulse.

OROS torsional function is able to manage such fractional pulses. It offers to achieve torsional measurement on the field in a simple and easy way.

e X ook ke @&

MNew pulse
ral N
1111101 1111
_A A

Missing pulse 1 Missing pulse 2

Piano tape junction for fractional missing pulse management

The empty area (missing teeth) length at the piano tape junction must be included between 1 and 3 teeth. The number of missing teeth must be set to
the exact number of missing teeth: In this example: 2.

Note: the total number of teeth includes the missing teeth. By example, an encoder with 24 pulse/rev and 1 missing teeth must be set as :
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The empty area (missing teeth) length at the piano tape junction must be included between 1 and 3 teeth. The number of missing teeth must be set to
the exact number of missing teeth: In this example: 2.

Note: the total number of teeth includes the missing teeth.
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Attention: The time lap of the first missing pulse must be longer than twice the time lap of the previous pulse interval

It is recommended to set the instrumentation in order to limit the number of missing pulse below 3s: Indeed long interval without pulses will lead
to a strong order 1 artefact in the instantaneous speed signal due to interpolation of sample. Remaining below 3s for the missing pulse provide correct

measurements.

39.1.4 Tutorial

In on-line mode, the torsional inputs appear as additional channels in the channel connection dialog box. They are identified as Tors. x from the Signal
Op. resource (not visible in the ASB). These signals can be dispatched exactly as the standard inputs ones :you can connect them to the record, and to

any analysis plug-in.

Both instantaneous velocity channel and pulse train can be recorded at the same time.

39.1.4.1 Online mode

¢ Plug your tachometer on ext synch channels,
e Activate the Ext-Synch channels and press OK
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'\ Inputs T CAM | e Bandwidths &
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452



https://wiki.oros.com/index.php?title=File:Front_end_22.png
https://wiki.oros.com/index.php?title=File:Tosion1.png

¢ Set the ext synch mode as torsional.
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Mode Pulse / rev | Average size Max speed | Min speed | Missing teeth Input filter

Ext. sync. 1 Torsional 1 1 12000 RPM 120 RPM 0 Mone
<

¢ A new input is created : this is the signal of the instantaneous velocity. It can be connected for analysis to any NVGate plug in.
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e The non cyclic behaviour of a shaft can be analysed :
+ By the order analysis plug-in, providing order profiles
+ By the time domain analysis plug-in, for RPM over revolution profiles
+ By the FFT analyser plug-in, for displaying the Shaft view to visualize the evolution of speed during one revolution.

¢ The torsional behaviour of a shaft (crankshaft, alternator) or a driving belt (service belt) can be excited by its acyclic motion. In such a case the
phenomena are analysed order by order using the cross-phase tracking capabilities of the SOA Plug-in. In that case 2 or more torsional inputs
are used on different locations of the shaft, or on each pulley driven by the belt.
39.1.4.2 Post-processing
For post-analysis purposes, the way to operate depends on the type of recorded signal:

¢ If the converted signal (Tors x) have been recorded, the post analysis is exactly like for the usual recorded inputs.

¢ if the pulses have been recorded and not the converted signal, a new resource module called Signal Operation is then available for this
conversion.

¢ Do a post analysis on the signal:
+ Click on connect track. Connect the "Ext synch" tracks to "signal op" by a "drag and drop". Press ok.
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. + Click again on connect track, a new track "signal op : Tors 1" now appear. It is the converted signal. You can use it in any plug in.
press OK.

E’j File * Home  Engine EV/HV  Measurement | Acquisiion | Analyses  Display/Graphs  Report 1
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. + The window below appears. On tab tors, you can define the torsional channel settings.

e = F — — - = .~ —
Tracks
I Label | Source |Inputfilter | Pulse/rev | Awerage size | Max speed | Missing teeth | Tach | Sampling pulse
ITEIIS- 1 | Tors.1 | [5] Bxt. sync. 1 Mone 120 1 12000 RPM 0 Off Off
L
Add/Remove
DK Cancel Apphy Help

39.2 Twist measurements (static and dynamic)

The twist measurement consists in measuring the angle between the 2 side of a transmission shaft (or belt/chain). The measured angle is directly
proportional to the stress and the applied torque. One common application is to choose an appropriate torsional damper.

The twist can be:

e Static: measure the transmitted torque and power. This is a not a dynamic result and is not to be analysed.
¢ Dynamic : measure the oscillating stress and resonances. This is a dynamic signal to be analyzed.

=[5 Virtual Inputs
E?J Channels
- Uperators
- Twist
=]~ Twwist 1
Lo Label Twist 1
--B= Source 1: Ext. sync. 1
& Pulse [ rev 1: 54
ﬁ Missing teeth 1: 2
P2 Source 2 Ext. sync. 2
& Pulse / rev 2: 128
ﬂ Missing teeth 2: 0
F? Associated tach: [Tach. 1] Input 1
- @ Physical gty.: Torque
@ Coef: 1

& Offeet: 0"
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Both signals are calculated simultaneously by the virtual input module.

When the torsional signals are setup, simply connect it to the Virtual input plug-in.

To calculate the phase between the 2 sides of the twist it is necessary having a tachometer. This tachometer can come from any of the inputs or directly
from one of the torsional signals using the Torsional + tach. mode. Having a missing tooth helps to have better accuracy.

Then click on the Tools/Virtual inputs/dynamic button to open the virtual inputs setting. Click on the Twist tab. Select each torsional signal from the

source 1 and source 2 lists.

Virtual Inputs

{}mlﬂpﬁum Twist

[Label [Sourcel |[Pulse/revl |Missing testhl
1

Source? | Pulse /rev? Missing teeth 2 Assacisted tach Physical qty. Coef. | Offset

Twistl Twistl | Engine . 1

Farce 16 1 Tach. 1 h? - 1 0"

Torsicnal angle |
Tﬂqu: |

The twist will be displayed in angle or torque. The coefficient is used to convert the read angle in torque.

The result are available from the add/Remove windows under the virtual input tab.

Framtend Virual Inputs  Tacheeneter
Feasult Channel

Fitered signal
Tt
Twiest [IC

Sgra

39.2.1 Uncorrelated pulse number

Note that any number of pulses/rev can be used for twist computation and these numbers of pulses/rev can either be different on each side.

The following table describes the differences between classical twist measurement and the OROS method:

Twist measurement force having the same number of
pulse on each side. The difference between the 2 signals is
requiring the same number of sample/rev.

Twist support different number of pulse/rev signals. The OROS twist algorithm
is based on phase computation rather than pulse timing comparison. Thanks to this
the analysis is independent from the number of pulses/rev.

Twist measurement based on integration of the angular
speed (torsional) is not stable

Twist signal is stable and do not diverge. Indeed the OROS Twist algorithm
does not use integration techniques

39.3 Angular sampling for SOA analysis

The major improvement comes as a simple setting? with large effects. Indeed the possibility to sample the measured signal with a distributed angle

pulses of a rotating shaft provides accurate results.

This applies mainly on machineries which feature cyclic variation of their rotating speed. Main ones are:

¢ Engines (Diesel, Gas, 2/4 strokes)

¢ Reciprocating pumps or compressors

¢ Transmission (Torque damper, belt, shaft)

¢ Electric machines (generator, alternator, motor)
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The angular sampling allows getting the exact angle (or phase) of the events in the machine cycle. The results are event better using the time domain
averaging (i.e. angular).

The following example shows the differences between a usual synchronous order analysis and the same one based on angular sampling. The phase
differences are clearly visible especially on the ShaftView graphs.

‘1’-\

Arslerasorimh) ) Pans s

With and without angular sampling Shaft view on an electric machinery bearin

39.3.1 Operations
In order to use the angular sampling function (Optional) it is necessary to have at least:

¢ A pulses train signal with a known number of pulses/rev
¢ phase reference (usually a 1 pulse/rev signal)

The sampling signal comes from an ext. synch input. The mode must be set to Sampling or any of the Sampling + xxx

It is necessary to associate a phase reference (the 0°) to the sampling pulse. It can be any tachometer or the sampling input itself. In this last case the
0° will be the first detected pulse or the missing pulse if there are some.

Mode | Phase el [Hold off (% period) | Pulse/rev | Rotalion  Aversgedce | Maxspeed | Minspeed | Momngteeth | Accepted speed vanation (£)
Tach 0% T Clackwise 1 10000 RPM | 5.959 RPM 1 0%

Samplengll [Tech] Engine side 15 :l 0

Then the Tachometer and the Sampling are assigned to a SOA plug-in.
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The Sampling pulse setting defines if the angular sampling is activated or not:

¢ If set to None, the SOA will works on the regular way: Interpolation of the sampling dates from the RPM information).
¢ If set to a sampling input, the SOA will use it for sampling the channels signals

39.3.1.1 Advantages of the OROS solution

The angular sampling is an old technique, which used to be achieved by replacing the sampling clock by an encoder signal. Even if this procedure
provides correct order and angles measurement, it has a lot of defects. The technique provided by oros corrects these defects.

The following table compares the possible signal alteration and the OROS solution

Alias free results. The results are not affected by the alias frequencies
Results are not alias free. It is not possible to apply anti aliasing as the | thanks to the re-sampling technique. Indeed the analyzer acquires the
sampling frequency is not known by the acquisition system. sample at high freq. (102.4 kS/s) and then re-samples it with a tracking
anti-aliasing filter.

The number of pulses/rev. must be a power of 2. Because the digital
Fourier transform need a power of 2 samples, if you need to analyze it in
order domain (n Revolutions) it is compulsory to deliver n> samples per
revolution.

Any number of pulse/rev and any angular resolution are possible.
The re-sampling technique used by the SOA allows interpolating the
correct number of pulse (n?) from any acquire number of pulses

Missing pulses are supported. The OROS torsional measurement is
able to interpolate and create the missing pulses. Then the complete pulse
sequence is used by the re-sampling algorithm.

Missing pulses are not supported. Obviously the missing pulses will
conduct to missing samples.

NVGate allows achieving angular sampled analysis avoiding the artefacts introduced by the direct angular sampling.
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40 NVGate Transducer and Calibration

40.1 Transducer Database

This group manages the transducers database which is used by NVGate to automatically setup the inputs and trace front-end status at measurement

time.

%

Database: Opens the transducer database dialog The left side displays all the transducers in the database in a tree form. They are grouped by type. For

each type of transducer, there is a default transducer. The right side displays the information about the selected transducer.

Transducer database

B

= Microphone

----- Default Microphone

G.R.A5. Tepe 404E
G.R.A.5. Tepe 40PR
G.R.AS. Tepe 404

OR-DEM

----- OROS-DEMO
+m,. Accelerometer
+L@§ Yoltmeter

153 Ammeter

£ Velocity sensor
" Tachometer
-~ & Proximity probe

e[ ] [F ][]

% Pressure sensor
+‘/§3 Force sensor

|l"£| Strain gage

------ ] Default Strain gage
) Strain Smm RS

MICROTECH Type M210
MICROTECH Type M3E0

Tranzducer

| Mew | |Mewhom TEDS file |

Delete

| Madify |

Transducer type
e

Delete

[dentifier:

Phpsical quantity, unit ;
b anufacturer ;

Model tppe

Senial number ;
Coupling :

Factory zensitivity :
Factom offzet :

Current sensitivity :
Current offzet ;

Laszt calibration ;
Applied zensitivity ;
Conditioner Type :
Gauge :

Resistance :

Gair

Excitation max current ;
E wcitation voltage :

Offzet Comp.

Comments, transducer description

Dwal Strain Srm RS
Strain, pdef

RS

M11MA51 2023

A

2 1E+00 [/ pdef]
0

2 1E+00 M)/ pdef]
0

2B/Ms2mo
Current

Bridae

1/2 Bridge

120 Ohm

High [100]

A0 mé [g= 4]
a4y

-1.0009 W

| Hiztary |

ok ||

Cancel

| I Help
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e New: This button is available when a transducer or a transducer type is selected. It is called the "new transducer" dialog box. If a transducer is
selected, all information related to the transducer is applied to the new transducer.

* New from TEDS file: This button allows opening a file .ted and so creating a new transducer with its characteristics in the transducers
database.

e Delete: This button is not available when a default transducer is selected. It removes the selected transducer from the database.

¢ Modify: This button is not available when a default transducer is selected. It is used to modify the characteristics of the transducer. Clicking on
the modify or new button opens the transducer definition dialog box:

e Transucer type / New: Create a new type of transducer.

+ Note: you need to restart NVGate to apply this new transducer on an Input.

Senal number

Coupling | AC b
TEDS Apphad sensitmily
Get TEDS (3 Factory (%) Cuarend

Comment, hansducer dazcription

TE nsduce ]
General Factony Conditionear
Traneducer lype :  Microphone Senzilivity 1E+00) WP Tupe |Mone w
Magritude, urit :  Acoustic pressue, Pa Difset ol v
|dertifier
Last calibeation (080320017 &

P s achurer
Model

0k || Cancel || Hep

¢ Transducer type: Can be a pre-defined type (microphone, accelerometer...) or a user-defined type.

- General:

Magnitude, unit: Magnitude and unit associated with the transducer type

Identifier: Name that will be used to identify the transducer. This identifier must be unique. This is the only field that must be filled in. The others contain
optional information.

Manufacturer: Name of the company that manufactures the transducer.

Model: Identifies the transducer.

Serial number: Unique identification, this must appear on the transducer itself.

Coupling: When the transducer is connected to an input, this coupling will automatically be set.

- TEDS: By clicking on Get TEDS, a file .ted can be selected to set automatically the characteristic values of the transducer.

- Factory values: Sensitivity, offset, last calibration.

These values can usually be found on the calibration chart of the transducer. For maintenance calibration, use the update button to set the new values

- Current values: Sensitivity, offset, last calibration.
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Displays the current sensitivity and offset. The update button may be used to set new values, in the event the transducer is not calibrated with NVGate®.
The history button is used to retrieve all calibrations that have been performed on the transducer.

- Applied sensitivity:

Factory: applies sensitivity of the calibration chart of the transducer.

Current: applies sensitivity read on the TEDS file of the transducer.

e Comment, transducer description: Free text area
» Conditioner: Has to be change if you use and X-Pod conditioner. The XPod is a device that can be fixed on the OR36,/OR38, side.

Conditiarner
Type |Bridge ¥
Gauge | 1/2 Bridge w
Resistance | 350 Ohm w
Gait | Low [10] w

bax current |30 ma [<=4%] W
E wcitation voltage 4E+00)

Offzet Camnp. (Y

¢ Type: bridge signal conditioning for strain gauges, dynamic pressure, force and acceleration measurements.

e Gauge type: Full, Half or Quarter bridge mount. The completion resistors are included in the Xpod,

¢ Resistance: Bridge completion resistor: 120 or 350 Ohms for quarter bridge mount.

e Gain: Bridge gain: 10 or 100 depending on the required precision and range.

e Max current: the provided current can be limited to 30 mA up to 4 V. and 12 mA up to 10 V.

e Excitation voltage: Each Xpod provides an excitation voltage from 0 to 10 V.

¢ Offset Comp.: Bridge offset comp: Can be used for manual balance of the bridge,

e New Transducer Type: This button is available when a transducer type is selected. A new transducer type is necessary when the pre-defined
type does not fit the needs. It is used to gather transducers with the same magnitude.

463


https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_258.png

Mew zenzor type x|

b agritude

Acceleration i Mame |
Acouzhic pressure
Angular velocity L it |
Coherence
Electrical conductance Default Coupling !.i'-.E :]
Electrizal intenzity

Electical pover Commerkt

Electrzal resizstance

Force

Freguency Pt
Frequencpls

Lenath

Log step

Mo Magnitude

Order

FPercentage

Phaze - ﬂ

Cancel Help

¢ Magnitude: Magnitude that will be associated with the transducer type and all transducers of this type.

e Name: This name will be used to identify the type. It must be unique.

e Unit: Current unit of the magnitude.

¢ Default coupling: default coupling value that will be used when a new transducer is created. This value can be changed individually.
e Comment: Free text area

e i

History:

This tool is used to see how transducer sensitivity and offset change over time. Information about every calibration is displayed, making it easy for the
user to see if the transducer behavior is constant.

¢ Current sensitivity: This is the sensitivity level obtained during the last calibration. If the transducer has never been calibrated, the factory
sensitivity is selected. This sensitivity is used when the transducer is selected on an input

e Current offset: This is the offset obtained during the last calibration. If the transducer has never been calibrated, the offset sensitivity is
selected. This offset is used when the transducer is selected on an input

¢ Graph: Displays the calibration values. A pop-up menu is available by right clicking on the graph.

Sensitivity
Offset
v Both

Marker
Factory value

It is used to select the sensitivity graph, the offset graph or both. It is also possible to hide/display the factory values. There is also a marker to highlight
the calibration.

L]
@ Merge multiple transducer databases into one. The merged TDB is the one currently used by NVGate (file: transducers.tdb located in
the NVGate.exe directory)

Clicking on Merge open the database to merge browser. Both native (.cdb) and comma separated values (.txt) formats are available. For the csv, the
format is the same as the export one, with one line per transducer.

In case of conflict (the same transducer does not features the same setup in the 2 databases) a specific dialog box is proposed.
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e

Use mire | Acceleror PCE Mode PCE Phezol 352022

W

Use mine

User theirs

Do nothing

Merge Transducers Databases b A . W "
Mine Theirs
Acti T Identifi T
on e R anut. | Model | SN Comments Aml.v Coupling Manuf. | Model | SN (Comments Apply ':*’“'"““

MI'I-HI.IE I Cosrerd

Only conflict lines are displayed.

* On the left side the current NVGate® database called Mine
¢ On the right side the imported one called Theirs

The non-matching settings are written in red, and the current choice (the one which will be saved) is shown on a green background. The default choice

is to save the current NVGate® settings (Mine).

The operator may apply 3 types of operations, selected by a right click on the line of interest:

 Use mine: The current NVGate® setting is kept. The calibration histories from the imported and current database are merged.
e Use theirs: The imported setting will be applied and saved. The calibration histories from the imported and current database are merged.

¢ Do nothing: The corresponding transducer is ignored and nothing is changed

At the end of the merge operation a summary of the modification is presented

p—
Merge Transducers Databases |E|
i ] Successfully merged kransducers databases,

0 added.
1 merged.
0 skipped,
0 not added because of unknown sensor type,

(814

L]
Export: Allows exporting the current database (file: transducers.tdb located in the NVGate.exe directory) in csv format.

The exported file contains one line per transducer with the following field.
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d A B < | D E E L} | H I 1
’?‘h j 3, -l
& > x 5
g : § 3 s | g = + [F
12 s g ; £ & £ § & £ &
2 |Accelerometer DJB Model A7120/-1 e AS1204v-1 P 0.00101936 0 20/08/2003 12:12 Current
3 |Accelercmeter DJB Model A/120/T-3 e AS120/VT-3 ICP 00101936 0 200082003 12:12 Current
4 |Accelerometer DB Model A122/v-1 (1] Af122/W-1 ICP 0.00101936 0O 20/08/2003 12:12 Current
5 Aocelerometer DIB Model AS131V (X axis] DIB Af1310 ICP 0.00100936 O 20,/08/2003 12:12 Current Triaxial ICP acceleromy
6 Accelerometer DUB Model 811310V (¥ axis) DIB Af131W ICP 0.00101%36 0 20083003 12:12 Current Triaxial ICP acceleromi
7 accelerometer DIB Model 8/131/V (Z axis) DIB Af131v ICP  0.00100936 0 20/08/2003 12:12 Current Triaxial ICP accelerom
& Accelerometer DYTRAN Model 304142 DYTRAN 3041432 ICP 0.0101936 0 20,/08/2003 12:12 Current
9 Accelerometer DYTRAN Model 30354 DYTRAM 30354 ICP 00101936 0 20/08/2003 12:12 Current
10 Accelerometer DYTRAN Model 305541 DYTRAMN 05541 ICP 0.00101936 0 20/08/2003 12:12 Current General Purpose ICP A
11 Accelerometer KISTLER Model 8614AS00M1  KISTLER B614A500M1 ICP 000040774 0 30/08/2003 12:12 Current Miniature ICP Accelery
12 Accelerometer KISTLER Model 87028500 KISTLER B7028500 ICP 000101936 0 20/08/2003 12:12 Current General Purpose ICP A
13 Accelergmeter KISTLER Model 8636050 KISTLER BEIGCSD ICP 00101936 0 20/08/2003 12:12 Current Modal Analysis ICP Acs
14 | Accelerometer PCB Model 352022 PCE Piezotronics 352022 ICP 000101936 O 20082003 12:29 Current Miniature ICP Acceler
15 sccelerometer PCB Model 353803 PCE Plezotronics 353803 ICP  0.00101936 O 20082003 12:29 Current General Purpose ICP A
16 Accelerometer PCB Model 353834 PCE Piezotronics 153834 Icp 0.00101936 0 20/08/2003 12:29 Current General Purpose ICP A
17 | Displacement s BENTLY model 3300XL BEMTLY 3300XL AC  3940.16 0 20/08/2003 15:48 Current
18 Microphone  G.R.ALS. Type 40AE G.R.AS, 40 AE ICP 005 0 20/08/2003 15:50 Current 1/2" prepolarized freg|
1% Microphone  G.R.ALS. Type 40PR G.R.AS, 40 PR ICP  0.0035 0 20/08/2003 15:50 Current 1/4" array microphong
20 Microphone G.R.A.5. Type 404 G.R.A.S, 40 Al ICP 0.025 0 20/08/2003 15:50 Current 1/2" intensity microph
21 Microphone  MICROTECH Type MMZ10 MICROTECH GEFELL MMZ10 IR 0,05 0 20/08/2003 15:50 Current 1/2" electret measurir
21 Microphone  MICROTECH Type M360 MICROTECH GEFELL M360 ICP 0,0125 0 20/08/2003 15:50 Current 1/4" electret measurir

Only the latest site calibration information are exported in the txt file.

40.2 Transducers Calibration

Calibration

&
a {7 Detect TEDS
N4

Transducers

Manage the transducers calibration and automatic recognition prior to measurements:

| %

Calibration

Calibration: Initiates the calibration procedure tool.

All current analyses and recording must be stopped prior switching to calibration.

The following dialog box is used to calibrate the inputs connected to a transducer.
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Transducer calibration -

Channel : | Input 1 * (= Calibration type

Current sensitivity © 20E-03 (W1, (Pa)
Current offzet : 0 W

Aoovztic

200
Trangducer
Reference |OR-DEM =] B g
5 a
Type name : Microphone 2 G
Magnitude, unit ; Acoustic preszure, Pa g
M anufacturer : Panasonic H 600
=
: ]
Model : Capzule 3z i
Serial number : OROSH
Factary sensitivity : 20E-03 )4(Pa) 400
Factomy offzet : 0%
Applied zensitivity © Current e ik
Conditioner Type : None

Calibrator level [ dB

1k 14k 18k
Frequency {Hz)

Calibrator frequency [ Hz

Mew
Sensitivity:  20E-03 [V])4[Pa)
[ Apply ] [ Save ] ’ Rezet ]

Edi [ Caibrate |

Last calibration

Date : 02417410 Senzitivity : 20E-03
Type : Factom Offzet - OW
Ok ] [ Cancel ] [ Help

zer: Defaulk JSER
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e Channel: This is the channel to be calibrated. It can be selected using the drop-down list or the up and down arrow. It is available for
calibration of all dynamic and DC inputs. When a channel is selected, the sensitivity and the offset are immediately updated.

¢ Reference: This is the transducer selected on the channel. It is necessary to select a transducer in order to calibrate the input. If the
transducer used is not in the list, a default transducer can be used. Information about the transducer is displayed.

e History: See "Transducer" chapter p 82. This button is not available when a default transducer is selected, since it does not refer to unique
transducer.

e Edit: Similar to the "new transducer dialog".

e Calibration type: This field is automatically updated, depending on the type of transducer selected.

Calibration .
Description
type
Acoustic The transducer is a microphone

Vibration The transducer is an accelerometer (possible unit in g or in m/s?2)

Frequency | The transducer is associated with a dynamic input and is not a microphone or an accelerometer

ax+b The transducer is associated with a DC input
|
Channel : IDE inpt 1 j ﬂ Lalibration type Ia.:-c 8 j
Current senzitivity © 1 OO
Current offzet ; 0y z
E
— Tranzducer :
|_| — Firat value )
Reference | Default Force sensor b
IU M
Twpe name : Force senszor = 2
M agritude, unit : Force, M Calibrate | u 0
; &
I anufacturer ; |1— \ w 2l
bodel ;
Factory zensitivity : 1 []AM] — Second calibration walue =
Factary affset : 0% ||:| N SR
Hiztany Edlit Calibrate | -8H
— Last calibration o
I1 i DC
Date :
Senzitivity |
Offset : o
Senzitivity: 1 1AM
Type:
Llzer: Offzet; 0
Ealibrate Spply Have Reszet
0k Canicel Help
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The area presents the current level on the DC input and is used to perform the calibration for two values. Once calibration is completed,
the new sensitivity and offset are available.

¢ Apply: Applies the new sensitivity to the selected channel.

e Save: Applies the new sensitivity to the selected channel and saves the calibration information. This button is not available for
a default transducer.

* Reset: Restores the current sensitivity of the transducer.

¢ Acoustic, vibration and frequency calibration: The spectrum measured is displayed. The frequency range is linked to the calibrator frequency.
It is possible to right click in the plot area to perform an auto-scale on the Y-axis.

e Calibrator level: Indicates the level of the calibrator. This values is used to determine the new sensitivity of the transducer

e Calibrator frequency: Indicates the frequency of the calibrator. It is used to check that the maximum level measured is at the correct
frequency. It is also used to select the best frequency range for the calibration. The most common calibrator frequencies are suggested. It is
also possible to choose a user-defined frequency.

Edit Value x|

Calibrator frequency i 0 Hz

Canicel |

* New: Used to select a user-defined calibrator frequency
e Calibrate: Starts the calibration. The analyzer detects the maximum level, checks that frequency is near the calibrator frequency, and

determines the new sensitivity.

NB: In case of 1-DSP analyzer with 4 inputs @ 51,2kHz connected to the octave plug-in, it is not possible to perform the calibration (DSP power
limit reached). In such situation, down the sampling frequency to 25,6kHz or disconnecting the inputs from the octave plug-in for the time of the

calibration will allow calibrating the sensors.

Y

Detect TEDS: Start the sequence for detecting transducers (or missing one) equipped with an electronic datasheet inside (TEDS:
Transducer Electronic Data Sheet) connected to the front end.

As the TEDS sequence occurs automatically when an input coupling is set to ICP+TEDS, the Detect TEDS button is used for re-checking after
transducers or cables modifications. The result of check will be visible on the warning window and may lead to add new transducers to the TDB.

Only the inputs with their coupling set to ICP+TEDS will be checked.

External Gain | Polary | Offset comp.  (ar - E
| Imput: 1 1 hormal oV D )
i s 3 P
Ingut & 1 hormal oy AC Roaking

£ PN
[licereos™ |

Applying the ICP+TEDS coupling to any (set of) input(s) will activate a recognition sequence on the corresponding input(s). The result can be the
following;

¢ A new transducer (not in the current NVGate® transducers database) is connected to the corresponding input. NVGate® proposes to add the
new transducer in the Transducer database. A dialog box lets the user change the transducer properties:
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The content of the TEDS is used to fill the transducer properties. The data from the TEDS that have no correspondence in the transducer database are
copied in the comment area. The name is proposed as the concatenation of type and serial number. User may change it.

ew transducer detected (TEDS 'Y
-~ General Factony:
Transducertype: Accelerometer Sensitivity 98 555E-03 (v)(g)

Magnitude, unit:  Acceleration, g
Identifier |352C33_72639

Offzet 0 v

Last calibration |12/10/2006 j
Manufacturer |FTE Fiezotronics. Inc.

bodel |35

Serial numbear 72639
Coupling |ICPTEDS =]

~-TEDS

—Applied sensitivity
(" Factony & Current

— Comment, transducer description

."High pass cut-off frequency (F hp)" : 0.07733 "Transducer Electical Signal Type" : "“Voltage Sensor” "Mapping Method"

MLinear "AC or DC Coupling” : "AC" "Sensitivity direction (xy.2)" : "2" "Transducer weight' : 0.005521 "Measurement
locafion 10" 0

Ok Cancel Help
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¢ A known transducer (existing in the database) is recognized in the corresponding input. NVGate® will notice it in the log window (which is
popped up automatically).

Log Window 2

The transducer "352C33_72639" has been detected on input: "Input 1".
No transducer detected on input: "Input 2".

|+ |%__Analyzer Settings }, Warning { Macro Trace [

e There is no TEDS transducer connected to the corresponding input. A warning is issued in the log window for each input in this situation.

Warning the TEDS Detection will applies a negative voltage (-5 V) to the corresponding inputs, this may affect incompatible transducers.

OROS 3-Series TEDS management fulfills the IEEE 1451.4 - 2004 revision 1 standard for:

Template # 25
e Accelerometer/Force meter
) . . Template # 27
e Microphone built in preamplifier
. . Template # 28
¢ Microphone and preamplifier
Template # 29

¢ Capacitive Microphones
The transducers which are compatible with IEEE 1451.4 - 2004 revision 1 are automatically recognized by the OROS 3-Series analyzers. In order to
protect transducers that are electrically incompatible with the TEDS reading, there is a special coupling ICP + TEDS.
All other transducers types will generate a warning specifying that they are not supported.

There are two ways to add a TEDS transducer to the transducers data base:

Connect a TEDS transducer on a channel.

Select ICP TEDS for the input coupling.

All the characteristics of the transducer are automatically detected.

A warning confirms that a new transducer has been detected.

The window below is displayed.
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New transducer detected (TEDS)

General Factory
Transducertype: Microphone Sensitivity | 43433E-03  pwyi(Pa)

Offset | 0 v

Lastcalibration [14/02/2007  + |

Manufaciurer |GFC A S Sound & Vibration

Model |46

Serial number IBEE"
Coupling [ICPTEDS ~|

TEDS Applied sensithvity

| i~ Faclory (s Current

Comment, transducer description

"Polarnzation Voltage® : "Pre-polanzed” "Reterence fraquency (F ref)” : 2498 "Transducer Electrical Signal Type® :
“Waltage Sensor "Mapping Method® : "Linear® "AC or DC Coupling® : "AC" "Measurement location 1D®: 0

Ik Cancel

Help

The new transducer is added to the transducer database.

e Used a TEDS File

To use a TEDS file, click on New from TEDS file in the transducer database window.

By selecting the file, all the characteristics of the transducer are imported in the transducer database where anew transducer is added.
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41 NVGate User Preferences

41.1 Introduction

Th user preferences allow modifying and saving your preferred usages for future uses. NVGate propose to share the software use (from a unique PC)
between multiple users allowing them to recall their preferences

The user preferences are saved in the user file (.usr).
Users preferences are accessible from the Home tab/ Preferences group
41.1.1 General

This page is dedicated to general NVGate setting.

General  Project manager Save  Watedal Autodisplay Graph  Window | * | *

Start with:

(@) Defautt project Model: (@) Default (empty)

() Last project {7 | 1000ms w

) "NVGate start™
Start options Waming notifications

Skip identification Play sound
Windows refresh rate Font size

I Scale 8 w

Slow Fast Infotrace 10~
Change of analyzer setting

Ask for confimnation if the change requires to stop or restart the analysis

AutoRecover

[ ] AutoSave corfiguration every | 2 = | minute(s)
Specialized mode Date format

Rotating (®) fixed: mm dd vy
Diefault Structural i) Regional format

Cancel Aoy Help
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¢ Default project: When this option is selected, a new project called "Default project” is created when NVGate is launched.

¢ Last project: When this option is selected, the last project used is loaded when NVGate is launched.

¢ Default Model: This command is only available when the option "Start with default project” is selected. When this option is selected, the new
project will be empty and all settings take their default values.

» Specific Model: This command is only available when the option "Start with default project” is selected. In this case, the new project is
created using a workbook model from the library (using 'Load Model'). Use this option to create a project with some default settings and
displays specific to your needs.

« Skip identification: This option bypasses user identification prompt. When selected, the last user is automatically selected. This will not work
if the user has a password.

¢ Play sound: Option to produce a sound when a warning or an error is received.

Note: Your computer must have speakers for this option.

¢ Windows refresh rate: Used to slow down the window refresh rate. This option should be modified only for heavy configurations or when the
host computer has a slow processor.

¢ Scale: Modifies the graph scale font size.

¢ Infotrace: Modifies the Infotrace graph font size.

¢ Change of analyzer setting: When an important setting is modified while the Analyzer is running, a message informs the user that this
modification will stop the current analysis.

¢ Auto-save configuration: Define the periodicity of the current setup automatic saving in minutes. In case of abnormal termination, NVGate
will propose to recover the last saved setup. Attention if a large signal file is loaded in the player, a copy of this file will be saved periodically.
Thus may lead to short freezes of the software and large disk space use.

 Specialized mode: choose between 'structural' (this mode is dedicated to the acquisition of modal data (through hammer acquisition or
signals provided by up to 6 shakers) or 'rotating' (this mode is dedicated to rotating and reciprocating machines).

« date format can be forced to the month/day/year with 2 digits each or matches the regional windows settings. Selecting mm/dd/yy makes
date sorting easier.

=i

The setting you are about to change deeply
H affects the analyzer and reguires to restart it.

Are you zure you want bo restart the current
analysiz ¥

[T Mever azk me agait

'es

Select this option to block this message.

For users that selected the date as the measurement name auto increment, a choice of date format
41.1.2 Project manager

This preference page is used to configure the project manager.
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Freferences

=]

|Genem| Froject manager |Sa\re |Waterfall Autodisplay I Graph |Window ek

Project manager options

Sort: [ Latest to oldest -

General Projects base
Show inactive worthook i@ Common
[] Skip measurement level Private

Mew project

(") Read-only to all other users

i@ Mo protection

Loading project

i@ Keep Senstivity saved with the corfiguration
i Apply Transducer senstivity factony or cumert)

[ Default

Projects displayed Measurements displayed
i) Cnby my projects i@ Al
i@ All user projects i) Fittered by keyword

| ok || cance ||

Apply | | e
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41.1.2.1 Project manager options

¢ Only my projects: When this option is selected, only the projects that belong to the current user are displayed. This can be useful when

NVGate is used by many users.

¢ All user projects: When this option is selected, the projects that belong to all users are displayed. This can be used to share data or set-ups

between different users.

¢ Sort: The projects can be displayed in three different ways in the project manager:

Alphabetical

The projects are classified by their name

Latest to oldest

The projects are classified by date created, with the newest project being at the top of the project manager

Oldest to latest

The projects are classified by date created, with the newest project being at the bottom of the project manager

41.1.2.1.1 Measurements displayed

e All: all measurements are displayed even the measurements that do not belong to the current user.
¢ Filtered by keyword: the measurement can be filtered by keyword. The keywords are assigned to the measurement when it is created, or
can be changed in measurement properties. This option is very helpful when organizing measurement campaigns.

41.1.2.1.2 General

It is possible to hide all the inactive workbooks and to delete the measurement level. The table below illustrates the differences

[V Skip measurement level

[~ Skip measurement level

= Okl
WitF:Oct: NOct [1]-Input 1
WitFOct: AviNOck [1]-Input 1

L™

: : -2 Octave Mes = @ COctave Mes
W
v Show inactive workbook 7 Workbook A Workbook
= Oct2 =B oct2
Oct: MOck [1]-Input 1 _J sWorkbook
Ock: AviNOct [1]-Input 1 = E Result

fgh Oct: NOct [1]-Input 1
fgh Oct: AvNOCE [1]-Input 1
=B Octl
& workbook
=l Result
fgh Wtf:Oct: NOct [1]-Input 1
la, wtF:Oct: AvNOCt [1]-Input 1

[~ Show inactive workbook

= Eﬁ Octave Mes
= oct2
§ Oct: NOck [1]-Inpuk 1
& Ock: AviNOck [1]-Input 1
=5 Octl
{a, WtF:Oct: NOct [1)-Input 1
{gh, Witf:Oct: avNOct [1]-Input 1

= & Octave Mes

=l oct2

= [ Result

g, Oct: NOck [1]-Input 1
g Oct: AvNOcE [1]-Input 1
=B octi

= [ Result
g, WiF:Oct: NOct [1]-Input 1
|, WifOct: AvNOCE [1]-Input 1
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41.1.2.1.3 New project
This option sets the default protection that will be applied to a new project. This protection can be modified later via the project properties.
¢ Read-only to all other users: he current user does not want to allow other users to modify his projects. Other users can load the project, but

will not be allowed to modify it.
¢ No protection: Any user can freely modify the current user's project.

41.1.3 Save

Preferences [%]

General | Projectmanager Save IWaterIall Auludisplay] Graph] Windaw] Physic 4 ] *I

- New measurement
Save option: Default keyword:
(" Do notsave (@ Lastused
(" In Default Measurement (" None
(& With name confirmation » |

(" Without name confirmation
Automatic generation of results layouts [v

Saved results
End of acquisition: Manual save:

| | A Working results v
[ [ Curentanalysisresults [ [«

Default

OK Cancel Apply Help
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41.1.3.1 New measurement

¢ Save option: This option determines the way in which the measurement will be created when the analyzer stops

No measurement will be created. The only way to save the results selected is to perform the Save Result command

Do not save
manually

The measurement is created with the name "Default measurement”. If a measurement with this name already exists, it

In default measurement . )
is overwritten.

A dialog box will be displayed when the analyzer stops. It will suggest a name using a Base name and an auto

With name confirmation . )
increment choice.

Without name

i . The measurement is created with a name automatically generated from the Base name and the auto increment choice.
confirmation

e Default keyword: Used to choose the keyword that will be associated with the new measurement. Refer to the preference section for more
information.

e Automatic generation of results layouts: by checking this box, measurement will be saved with the corresponding layout and when this
measurement will be open it will be possible to modify the current layout.
41.1.3.1.1 Saved Results
e Current Analysis result: Results obtained from an acquisition.
¢ End of acquisition: open automatically a dialog box to save the results when the analyzer stops.
e Manually: allow to save the results manually.

* Working results: Results obtained after an operation based on already saved results, for example a result calculated with an operator, or the
computation of results from an edidted measurement such as FRF H2 from a saved H1. These results can be only saved manually.

Default: set all the parameters to their default values.

41.1.4 Waterfall

This preference page is dedicated to Waterfall window configuration. Settings specific to the type of result can be modified in the graph preference page.
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Preferences

General | Project manager | Save Waterfall lAm-ndisplay] Graph | Window | Physic 4 | *
—Scrolling Y Autoscale | £ Autoscale
|Frontto Back ~| | |Disabled ~| || |Disabled |
Display style | Cursor slices visibility | [ View
-] [ =] [Aiviews -
- Color Palette
@ singecolor [} Slice paletie  |Default 1 ~|
{ Waterfall color ‘ fau ;J Edit
-Orientation-
X Ratio |D.E'5 Magnification |[1.1
Y Ratio |1.05 View type ]EI-D Isometric ﬂ
— Default reference I
Angular velocity [RPM)] __'_'_J
Default ‘
OK Cancel Apply Help
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¢ Display style
Used to select the Waterfall 3D view style. Three display styles are available:

e Line display: in this mode, each spectrum or block is displayed with a filled plane surface defined by the spectrum points. The fill color is the
selected color for single color field.

o If Waterfall color is activated, the current palette is used to compute the color of the points and an interpolation is used to display the
spectrum. If not, the spectrum is black.

¢ Point display: in this mode, only points are displayed. There are no links between them. This mode is useful for small computer configurations
or for large Waterfalls with many points or a large depth. If the Waterfall color is activated, the current palette is used to compute the point
color. If not, the points get the selected signal color.

 Solid display: this is a colored mode: it displays the Waterfall with interpolation between the points of each spectrum and between two
consecutive points with the same x value. This mode is the same one used for the color spectrum view.

¢ Scrolling

Used to select the scrolling direction. Two are available:
¢ Front to back: the Waterfall is filled from front to back of the displayed box.
¢ Back to front: the Waterfall is filled from back to front of the displayed box.
¢ Color palette
Used to select the color mode used for 3D Waterfall displays. Two modes are available:
¢ Single color: no color interpolation is used for the points. This color is used for filling the plane in Line mode.
e Waterfall color: if checked, the selected palette is used for the color rendering and for the color spectrogram mode. The edit button displays
the palette manager dialog box.

Palette manager

This dialog box is used to create and edit color palette.

Palette manager | %]

— Palette
!Default 1 j e
100%, (255,000 1N
E7% [255.255.00 | HEmayEe
34%, (258,256, 256] [
0%, (0. 0, 200) B Color
fidd
Hemaove
B fe}
[t
oK,
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Palette

Create: Creates a new palette.

Remove: Removes the selected palette.

Color

Add: Adds a key color to the palette.

Remove: Removes the selected key color from the palette.

Up: The selected key color move up from one step, if possible.

Down: The selected key color move down from one step, if possible.

Each color of the palette can be edited by clicking on a colored area. The percentage can also be edited by double-clicking on the text zone of each
color.

e Z autoscale
Used to select an autoscale type. Two kinds are available:
e Disable: no autoscale is activated.
¢ Continuous: when a spectrum is not within the Z scale values, an autoscale is performed with no margin. This mode is not recommended for
computers with limited processing power.
¢ Y autoscale
Used to select an autoscale type. Two kinds are available:
¢ Disable: no autoscale is activated.
¢ Continuous: when a spectrum is not within the Y scale values, an autoscale is performed with no margin. This mode is not recommended for
computers with limited processing power.
e Cursor slice visibility
Used to choose the default slice visibility. Four choices are available:
e All: the default slices are displayed in all areas.
¢ Only in 3D: the default slices are Display only in the 3D area.
¢ Only in 2D: the default slices are Display only in the 2D area.
¢ No display: the default slices are not displayed in any area.
¢ Default reference
Used to select your default reference for your waterfall.
Note: If the measurement is loaded, then the waterfall is displayed as the measurement has been done.
If the Waterfall is displayed, then the reference is the one defined in the user preferences.
e View

Used to select a view mode in the Waterfall window: two modes are available:

¢ 3D View: only the 3D view is displayed in the window.
¢ All views: 3D view and slices areas are displayed in the window.

¢ Orientation
e X ratio: this setting displays the ratio between the window and the waterfall X-axis size.
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O » These points of
“ Xg a _..---___,...--"""""- the waterfall

are fixed in
isometric view

e Y ratio: this setting displays the ratio between the window and the waterfall Y-axis size.

F'y

Yw I v 1/ ,....--—-"': These points of
g .
| the w aterfall
are fixed in
isometric view

¢ Magnification: this setting displays the position of the waterfall in the window in term of depth. The waterfall will be far in the window if the cam
factor is large.

e View type:
¢ 3D isometric

If isometric view is checked: you can change the position and dimension of the waterfall around two fixed points (see above).
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If Perspective is not checked: there is no fixed point, the waterfall can be moved in the 3D space. This view is an orthonormal view.

B ks i g

¢ Freg/Time Colormap:

¢ Time/Freq Colormap:
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41.1.5 Autodisplay

This preference page is used to set up the type of result to be automatically displayed after input connections. It is possible to select the "Autodisplay”

type of result for each available plug-in analyzer.
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Preferences

| General | Project manager | Save | Waterfall | Autodisplay |G|Eph | Nndow; . "

Default process

Recorder

Manitor

FFT analyzer

Synchranous order anahyzer

Octave analyzer

=]

[Mnnitnring signal

’A‘u’g. gpectnum

[ﬁ‘u‘g. spectrum

[Drd. avg. spectrum

’A‘u‘g. 1/n octave

COwverall acoustic ['I'ime—weigf'rted - ]
Time Domain anahyzer [TiITIE-' Wiew v]
Automatically select autodisplay
[ Defaul |
OK || Camcel || Mpply || Hebp
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The plug-in analyzers available results are the same as in the "Add/Remove window" dialog.

Example of a FFT Averaged spectrum result autodisplay:
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Input connection: The type of result selected in the autodisplay preferences is automatically displayed
41.1.6 Graph

This window allows selecting the graph desired and changing the preferences corresponding to it.
Graph type: Used to select the kind of graph desired.

41.1.6.1 Time
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Preferences

Autodisplay Graph | Window | Physical Quantity | Marker | Export | )
Graph lype
-
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» Graph type: Used to select the kind of graph desired in order to change the preferences.

If Magnitude gathering is active, when the window is in a simple multi trace mode (module, phase, real, imaginary... but not in multi trace module/phase,
real/imaginary....), one area is created for each different Y magnitude in the window.

» X-axis: Select the X scale type. Two kinds of X scale are available (depending on the kind of window).
e Linear
e Logarithmic

¢ Y-axis: Select the Y scale type. Three kinds of Y scale are available (depending on the kind of window).
e Linear

e Logarithmic

edB

» Display mode: Select the display mode to use for this kind of graph. Several display modes are available for each kind of graph.

» Trace color: Select the color for each trace of the graph. Only 32 traces can be displayed in the same graph.
If Filling mode is active, each trace of the window is filled with a color and has a black border. This option is especially useful for multi-graph
modes.

¢ Cascade settings: If mode Cascade is 'On' you can select the depth (the Z-axis) of the 3D Cascade view.

41.1.6.2 Spectral
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Preferences [x]

Generﬂl| ijectmanagerl Save ] Wateriaii] Autodisplay Graph |Windnw| F'hysicﬂ_il
— Graph type
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» X-axis: Select the X scale type. Two kinds of X scale are available (depending on the kind of window).
e Linear
e Logarithmic

e Y-axis: Select the Y scale type. Three kinds of Y scale are available (depending on the kind of window).

e Linear

e Logarithmic

edB

¢ Display mode

e Magnitude: overlays all magnitude traces on a single graph.

¢ Phase: overlays all phase traces on a single graph.

¢ Real part: overlays all real parts traces on a single graph.

e Imaginary part: overlays all imaginary part traces on a single graph.

e Magnitude/phase: overlays all magnitude traces on the upper graph and all the phase traces on the lower graph.

¢ Real/imaginary: overlays all magnitude traces on the upper graph and all the phase traces on the lower graph.

¢ Polar: overlays all complex traces on a polar graph: p = magnitude, & = phase.

¢ Real part 3D: displays all real part traces as a 3D graph arranged along the Z-axis.

e Imaginary part 3D: displays all imaginary part traces as a 3D graph arranged along the Z-axis.

¢ Magnitude 3D: displays all magnitude traces as a 3D graph arranged along the Z-axis.

¢ Phase 3D: displays all phase traces as a 3D graph arranged along the Z-axis.

¢ Real part multi-graph: displays all real part traces using one graph per trace in the same window.

¢ Imaginary part multi-graph: displays all imaginary part traces using one graph per trace in the same window.

¢ Magnitude multi-graph: displays all magnitude traces using one graph per trace in the same window.

¢ Phase multi-graph: displays all phase traces using one graph per trace in the same window.

¢ Phase/Magnitude: overlays all phase traces on the upper graph using 1/3 of window space and all the magnitude traces on the lower graph
using 2/3 of the window.

¢ Merged Magnitude/Phase: displays all magnitude and phase part traces as a unique graph.

¢ Magnitude gathering: if this mode is activated and when a multi-trace mode is selected, an area is created for each different Y magnitude: all
the signals with the same Y magnitude are in the same area. If there is only one different Y magnitude, all the signals are in the same area.

e Trace color

e Number: selects the trace number for color modification.

¢ Color box: click on this box to modify the color of the selected trace.

¢ Filling mode: if selected, all the curves of the windows are filled from:

¢ the bottom of the area if Y scale is a dB one or Logarithmic one

e the 0 value of the Y scale is linear.

e Dynamics

¢ 90 dB: resizes the Y-axis to 90 dB dynamics starting from +20 dBV.

¢ 110 dB: resizes the Y-axis to 110 dB dynamics starting from +20 dBV.

¢ 130 dB: resizes the Y-axis to 130 dB dynamics starting from +20 dBV.

¢ 150 dB: resizes the Y-axis to 150 dB dynamics starting from +20 dBV.

¢ Phase
¢ -180° -> 180°: sets the phase graph Y-axis between ?180° to +180°.

150 —

100 —

Tirre (=]
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¢ 0 -> 360°: sets the phase graph Y-axis between 0 to +360°.

350 —

300 —=—

250 —

200 —

Phase (7]

150 —

100 —

01—

Tirne (5]

¢ Rotations: sets the number of rotations to be displayed on the Y-axis.

400 +—

200 —

Phaze (7]

Tirne (5]

Example for 5 rotations

41.1.6.3 Nth octave
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o Y Axis

e Linear: uses linear scale for Y-axis units.

e Logarithmic: uses logarithmic scale for Y-axis units.

e dB: uses reference dB scale for Y axis units.

¢ Display mode

¢ Bar: bar representation

e Step: step representation.

¢ Rectangle: overlaid rectangle

¢ Filled: overlaid filled rectangles.

¢ Display mode

e Multi-trace: overlays all traces on a single graph.

e Multi-graph: one graph for each trace.

¢ Magnitude gathering: if this mode is activated and when a multi-trace mode is selected, an area is created for each different Y magnitude: all
the signals with the same Y magnitude are in the same area. If there is only one different Y magnitude, all the signals are in the same area.

e Trace color

e Number: selects the trace number for color modification.

¢ Color box: click on this box to modify the color of the selected trace.

e Weighting

Used to select the type of weighting desired.

¢ Overall level
e Linear: if checked, the linear global level is displayed.
e Weighted: if checked and available, the weighted level is displayed.

¢ Frequencies

¢ Exact: displays exact band center frequency.

e Preferred: displays preferred frequencies, i.e rounded values for the central frequencies. Preferred frequencies are only available for octave
and 1/3rd octave windows: in the octave. If this mode is selected in 12th and 24th octave windows, exact frequencies are displayed.

e Dynamics

¢ 90 dB: resizes the Y-axis to 90 dB dynamics starting from +20 dBV.

¢ 110 dB: resizes the Y-axis to 110 dB dynamics starting from +20 dBV.

¢ 130 dB: resizes the Y-axis to 130 dB dynamics starting from +20 dBV.

¢ 150 dB: resizes the Y-axis to 150 dB dynamics starting from +20 dBV.

41.1.6.4 Viewmeter
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» Display mode: There are two types of display:
e Bar graph

0.7

Voltage [dB)
Weltags (2B}

Visitage (8]

Brick graph

e Digital display

e Y Axis

e Linear: uses linear scale for Y-axis units.

e Logarithmic: uses logarithmic scale for Y-axis units.

¢ dB: uses reference dB scale for Y-axis units.

¢ Display max, Display min: Displays the min and the max scalar value as a cursor. The color of the cursor can be freely selected. This
property only applies to bar graphs.

¢ Display low level: Changes the color of the display when the value is below this level. The color can be freely selected.

* Display high level: Changes the color of the display when the value is higher than this level. The color can be freely selected.

¢ Display alarm level: Changes the color of the display when the value is higher than this level. The color can be freely selected.

e Brick height: Defines the height of the bricks for the viewmeter and brick display modes.

* Save as user preference: When this box is checked, the value is given as a percentage of the full scale, and may be applied to any graph.

41.1.6.5 Monitoring
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e Trace color

e Number: selects the trace number for color modification.

¢ Color box: click on this box to modify the color of the selected trace.

o X Axis

¢ Absolute time: displays the time from windows format.

¢ Relative time: displays the duration of the record. The beginning of the record is set to 0.

e Auto: selects absolute or relative time depending on the duration of the record. For records smaller than 2s, the relative time is displayed, for
others, the absolute time is chosen.

¢ Y Autoscale

¢ Continuous: the Y scale is automatically adjusted to the current min and max y values of the window traces with a margin to facilitate
visibility.

¢ Disabled: Y autoscale is not activated.

41.1.6.6 Compressed signal

' Preferences [x]

General [ Project manager| Save ] Waterl"all] Autodisplay Graph lWindowi Physic 4 I "’l

Graph type
Compressed signal -
Trace color
Number 1 i‘ !
HAxis

i Absolute ime i Relathve time o Auto

Default

OK Cancel Apply Help

498


https://wiki.oros.com/index.php?title=File:Project_Manager_User_Pref2_94.png

* Trace color

¢ Number: selects the trace number for color modification.
¢ Color box: click on this box to modify the color of the selected trace.

* X Axis

» Absolute time: displays the time from windows format.
¢ Relative time: displays the duration of the record. The beginning of the record is set to 0.

e Auto: selects absolute or relative time depending on the duration of the record. For records smaller than 2s, the relative time is displayed, for

others, the absolute time is chosen.

41.1.6.7 Profile

[Profle |4
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Display mode
|Mul1i—1rm:e ﬂ
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Trace color
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- Autoscale-
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® X Axis

e Linear: uses linear scale for X-axis units.

oY Axis

e Linear: uses linear scale for Y-axis units.

¢ Display mode

e Magnitude: overlays all magnitude traces on a single graph.

¢ Phase: overlays all phase traces on a single graph.

¢ Magnitude gathering: if this mode is activated and when a multi-trace mode is selected, an area is created for each different Y magnitude: all
the signals with the same Y magnitude are in the same area. If there is only one different Y magnitude, all the signals are in the same area.

e Trace color

e Number: selects the trace number for color modification.

¢ Color box: click on this box to modify the color of the selected trace.

e Filling mode: if selected, all the curves of the windows are filled from:

e the bottom of the area if Y scale is dB or Logarithmic.

e the 0 value if the Y scale is linear.

e X Autoscale

¢ Continuous: the X scale is automatically adjusted to the current min and max x values of the window traces.

¢ Disabled: X autoscale is not activated.

e Y Autoscale

e Continuous: the Y scale is automatically adjusted to the current min and max y values of the window traces with a margin to facilitate visibility.

¢ Disabled: Y autoscale is not activated.

41.1.6.8 Complex profile
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® X Axis

e Linear: uses linear scale for X-axis units.

oY Axis

e Linear: uses linear scale for Y-axis units.

e Logarithmic: uses logarithmic scale for Y-axis units.

¢ dB: uses reference dB scale for Y axis units.

¢ Display mode

e Magnitude: overlays all magnitude traces on a single graph.

¢ Phase: overlays all phase traces on a single graph.

¢ Real part: overlays all real part traces on a single graph.

e Imaginary part: overlays all imaginary part traces on a single graph.

¢ Magnitude/phase: overlays all magnitude traces on the upper graph and all phase traces on the lower graph.

¢ Real/imaginary: overlays all magnitude traces on the upper graph and all phase traces on the lower graph.

e Polar: displays in polar coordinates, the phase and the amplitude on a single graph.

¢ Real part multi-graph: displays all real part traces using one graph per trace in the same window.

e Imaginary part multi-graph: displays all imaginary part traces using one graph per trace in the same window.

e Magnitude multi-graph: displays all magnitude traces using one graph per trace in the same window.

e Phase multi-graph: displays all phase traces using one graph per trace in the same window.

¢ Phase/Magnitude: overlays all phase traces on the upper graph using 1/3 of window space and all the magnitude traces on the lower graph
using 2/3 of the window.

¢ Merged Magnitude/Phase: displays all magnitude and phase parts traces on a single graph.

¢ Magnitude gathering: if this mode is activated and when a multi-trace mode is selected, an area is created for each different Y magnitude: all
the signals with the same Y magnitude are in the same area. If there is only one different Y magnitude, all the signals are in the same area.

e Trace color

e Number: selects the trace number for color modification.

¢ Color box: click on this box to modify the color of the selected trace.

e Filling mode: if selected, all the curves of the windows are filled from:

e The bottom of the area if Y scale is dB or Logarithmic.

e The 0 value if the Y scale is linear.

e Dynamics

¢ 90 dB: resizes the Y-axis to 90 dB dynamics starting from +20 dBV.

¢ 110 dB: resizes the Y-axis to 110 dB dynamics starting from +20 dBV.

¢ 130 dB: resizes the Y-axis to 130 dB dynamics starting from +20 dBV.

¢ 150 dB: resizes the Y-axis to 150 dB dynamics starting from +20 dBV.

¢ Phase
¢ -180° -> 180°: sets the phase graph Y-axis between ?180° to +180°.

150 —

100 —

Tirre (=]
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* 0 -> 360°: sets the phase graph Y-axis between 0 to +360°.

350 —

300 —=—

250 —

200 —

Phase (7]

150 —

100 —

01—

Tirne (5]

Rotations: sets the number of rotations to be displayed on the Y-axis.

400 —

200 —

Phaze (7]

Tirre [5)

Example for 5 rotations
e X Autoscale
¢ Continuous: the X scale is automatically adjusted to the current min and max x values of the window traces.
¢ Disabled: X autoscale is not activated.
¢ Y Autoscale
e Continuous: the Y scale is automatically adjusted to the current min and max y values of the window traces with a margin to facilitate visibility.

¢ Disabled: Y autoscale is not activated.

41.1.6.9 Coherence
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® X Axis

e Linear: uses linear scale for X-axis units.

oY Axis

e Linear: uses linear scale for Y-axis units.

¢ Display mode

e Multi-graph: overlays all traces on a single graph.

e Multi-trace: displays all traces using one graph per trace in the same window.

e Time multi-trace 3D: overlays all traces on a single 3D graph.

¢ Magnitude gathering: if this mode is activated and when a multi-trace mode is selected, an area is created for each different Y magnitude: all
the signals with the same Y magnitude are in the same area. If there is only one different Y magnitude, all the signals are in the same area.

e Trace color

e Number: selects the trace number for color modification.

¢ Color box: click on this box to modify the color of the selected trace.

e Filling mode: if selected, all the curves of the windows are filled from:

e the bottom of the area if Y scale is dB or Logarithmic.

e the 0 value if the Y scale is linear.

41.1.6.10 Lissajous

Preferences

General] F‘rujectmanager| Save ] Waterfall | Autodisplay Graph |Winduw] Physic*_]ﬂ

Graph type-

Lisssios B

> A ' Axis

|Linear ﬂ ILinear ﬂ

Display mode Trace color
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[ Orthonormal View |
I
|
Default
OK Cancel Apply Help
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® X Axis
e Linear: uses linear scale for X-axis units.
oY Axis
e Linear: uses linear scale for Y-axis units.

e Trace color
¢ Number: selects the trace number for color modification.
¢ Color box: click on this box to modify the color of the selected trace.

41.1.7 Window
Properties
Window Marker

Colors
Texd - (Graph background l
(Grid . Window background [_
Znd ¥ scale - InfaTrace backaground [_
(5rid frame . Cursor color .
Cursar style Cursor number
["u"ertil::al with rectang| "] Lnked (7 1 Cursor
Display values of all traces i@ 2 Cursors
(Grid style Amangement

Momal E..F'-.Lrt-:lmatin:: Tile -

Width 1
[ Defautt ] Enlarge active trace
Apply to
[7] Save as user preferences i@ Active window
) Al windows

| oK || Cancel || Moy || Hel
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e Colors: Selects the different colors used in graphical displays.
Text: scale text color in the graph area
Grid: grid color used in graph area
Grid frame: color used for the graph area frame
Cursor: color for the cursors in the graph areas
Graph background: color used in the graph area background
Window background: color used for the background of graphical display windows
Infotrace background: color used for the infotrace background.
e Cursor style
Style: Selects the cursor style in graphical displays. The available styles are:
e Vertical line
e Vertical dashed line
e Vertical with rectangle
¢ Cross-hair
e Vertical + Horizontal
Linked: Enables links between the cursors of several windows: when one cursor moves, the other also moves. See cursor menu section for details.
Display values of all traces: if checked, all Y values for each trace will be displayed, not only for the active trace.
¢ Cursor number: Enables one or two cursors in the graphical display. Each cursor can be moved independently. The information of each cursor
will be displayed (if activated) in the infotrace area. With 2 cursors enabled, the x and y difference will be displayed.
¢ Grid style: Selects the grid style in the graphical area for the scale and the second Y scale if available. The double grid is available when
"Merged Module/Phase" display mode is selected from the window properties.
Grid styles available are:
e No grid

* Solid
¢ Dashed
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¢ Arrangement: Selects the arrangement style used when a new window is created. Arrangements available are:
¢ No arrangement

e Tile horizontally

e Tile vertically

e Cascade

e Automatic tile

¢ Highlight active trace

Multi-trace or multi-graph windows are useful with several inputs and multi-analysis operation. This type of graphs features now a way to highlight the
active trace. A preference allows activating larger drawing for the active trace (+1 pixel on both sides).
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It applies on 2D graphs except the compressed signals view (TDA TimeView, Recorder monitoring, Player signal, zoomed signal and signal preview).
Both multi-graphs and multi-trace support this option.

This feature is activated in the default users' preferences. You can de-activate this option from the Home\Preferences\General dialog or the contextual
windows properties menu: select the Windows tab and unselect the "Enlarge active trace" option.

41.1.7.1 Trace legend

Trace identification is necessary and OROS paid attention to provide the maximum of information to identify clearly the results. On the other hand not all
the information are necessary depending on the measurement/exploitation context.

NVGate made possible the selection of the viewed and printed data from the infotrace area:
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This is accessible from both users' preferences for all new display or locally from the window properties (right click out of the graph) to modify the current
window only.

41.1.8 Print colors

This preferences allows setting the way the report or copy/paste out of NVGate are plotted.

2 palettes are available one for B&W printer the other one for colored export.
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Note the trace width depends on the printer resolution (dpi). A width of 1 in the screen correspond approximately to a width of 50 on a laser printer
41.1.9 Physical quantity

This preference page is dedicated to the choice of the units and the associated options.

Preferences
Save | Waterfall | Mﬂdisplaﬂ Graph | Window Physical Quantity l Markerl Export 4| »

—Physical Quantity — =~ Unit

[IMeter /second®
Acoustic pressure [Pa] = = .

Angular velocity [RPM)] E L
Cepstrum [dB] | Olnch { second®
Coherence [%] [ IFoot/ second®
Delay [s]

Displacement [m]
Electrical conductance [S]
Electrical intensity [A]
Electrical power [W] Symbol: g

Electrical resistance [Dhm] 0.101937* I 0.000000
Flow rate [m?*/s] ) valuas) it

Force [N] Motation: Engineer

Frequency [Hz] [~ Enable right zero display
Frequencyiz[Hz!3

Log step [pt/dec] Display unit

Magnetic Flux [T]

Mass [kal ¥ Lin M Log [ dB

Seftingunit (@ Lin
(" dB New ‘

Precision in dB: |1 :' I figures after the decimal
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* Physical quantity: Here all quantities that can be managed by NVGate? are displayed. This list cannot be modified.
¢ Unit: Displays the list of available units for the selected quantity. The main information about the unit is displayed just below the list.
e New: Use this button to create a new unit for the selected quantity.

The following dialog box is used to define the units.
unit B
T —dB Dizplay
: ecial unit
Name:  [Se ¥ Enable dB display
Symbal ; IEICE:l dB Symbal ; dB

[~ Enable right zero display 0 dB reference ; |1.000000+000

Hatation : I Prefined - i Conversian : Iz':' Log

¥ Enable Lin display ¥ Enable Log dizplay

— Prefix

&+ Automatic Highest Prefis : IEl j'
" Forced |r'u.'nne 'I Lowest Prefix : I'12 :I'

— Conversion equation

Mew value = I'I .oooon # walue [mds) + ID-':”:":":":“:I

ak. Canizel

i

Name: Name that will be displayed when the unit is used

Symbol: Symbol that will be used when a value is displayed in this unit

Enable right zero display: If selected, the value will be filled by zero after the decimal

Notation

Fixed: When possible, the value is displayed without any exponent and without a prefix.

Prefixed: Prefix (u, m, k, M) used as exponent preference.

Engineer: Values are displayed with exponents in multiples of 3 ( -9,-6,0,3,6,9,12...)

Scientific: Values are displayed with exponents so that only one figure is used before the decimal
Time: Should only be used to display date and time

The following table shows the effect of the notation on the display of three values: 20000 m/s2, 70700 m/s?, 0.0002091 m/s?

Fixed Prefixed Scientific Engineer

20000 20.00 k 2.000 E4 20.00 E3
Right zero display enabled 70700 70.7 k 7.07 E4 70.7 E3

2.091 E-4 209.1u 2.091 E-4 209.1 E-6

Right zero display disabled
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20000 20 k 2E4 20 E3
70700 70.7 k 7.07 E4 70.7 E3
2.091 E-4 209.1u 2.091 E-4 209.1 E-6

Enable Lin display: Authorizes or not the use of a linear scale when displaying a result with this unit in a graph
Enable Log display: Authorizes or not the use of a logarithmic scale when displaying a result with this unit in a graph
¢ dB Display
¢ Enable dB display: Authorizes or not the use of dB scale when displaying a result with this unit in a graph
¢ dB symbol: This symbol will be added to the value when expressed in dB.
¢ 0 dB reference: Value used has the dB scale reference.
Example 2 E-5 Pa for Acoustic pressure in Pa
e Conversion: Used to convert linear values to dB values.
Example:
20 for Acoustic pressure in Pa because dB Value = 20*log (Lin_Value/2e-5), but 10 for the unit representing power.
o Prefix: If Automatic is selected, the lowest and highest prefix can be selected from the two lists on the right
If forced is selected, the value is always displayed with the selected prefix
» Conversion equation: Displays the coefficient to use for converting an Sl value to a given units.
Example:
Value in_ = 0.101936 * Value in Sl + 0 where Value in Sl is m/s2

Value in Celsius = 1* Value in Kelvin - 273.15

¢ Hide view meter decimal digit(s) : This settings is only available for angular velocity. If the settings is selected the visualization of the view
meter angular velocity will not have decimal digit.

41.1.9.1 Modify

Use this button to modify the selected unit. Only units created by the user can be modified. Refer to "New unit" for description of the parameters.
41.1.9.1.1 Remove

Use this button to remove the selected unit. Only units created by the user can be removed.

41.1.9.1.2 Precision in dB

General option (applied to every unit) to define the number of figures displayed after the decimal when using dB display.

41.1.9.1.3 FAQ Spare units and physical quantities

41.1.9.1.3.1 How can i have more than 4 spare units ?

Please ask OROS customer.care@oros.com for having a specific "Orosunit.ini" file with up to 50 spares unit.

41.1.9.1.3.2 How do i create a specific physical quantities ?

NVGate Features 4 "Spare units" to be used when requested physical quantity does not exist in the software. Actually these spare units are physical
quantities. It is possible to rename it an choose the associated units
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The procedure is as follow

1. Open the file orosunit.ini from the installation directory

2. In the MAGNITUDE DEFINITION section goes to the Spare ones

3. Set corresponding Ids to 0

4. Add a line QuantityName = new name

5. Start NVGate and create associated units

Example to create Dynamic Stifness magnitude:

: --- User free---

[Sparel]

Id = 38

Ids = 10038 <- Setto 0
QuantityName = Dyn. Stiffness <- Add
EqDim = m:0

Number = 1
Unitl = NoUnits
TypeUFF =0
SettingUnit = 1

exemple 2 : for having Inertance copy past this

[Sparel]

ld =38

Ids=0

QuantityName = Inertance

EgDim = m:2|s:-1]|kg:-1|rad:1

Number = 1

Unit1 = NoUnits

TypeUFF =0

SettingUnit = 0

41.1.9.1.3.3 How do i use Asian caracters on physical quantity ?

For using special characters (ex Asian languages) the orosunit.in file must be encoded as UTF-8.

41.1.9.1.3.4 How do | rename, the name "Spare1"?

* You need to rename "spare1" (or spare2 or spare3....) on the file orosunit.ini, (note : it is twice on the file on the begin and on the middle.)
¢ Then, the tips is to modify the translation file to give to "spare1" the name than you want to use. (here the process to translate)
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Note that the orosunit.ini file is overwritten at each new install of NVGate.So please do a copy of this file if you have edit it

41.1.10 Marker

41.1.10.1 Free Marker page
41.1.10.1.1 Style
Selects marker drawing style used in graphical area. The available marker drawing styles are:

e Vertical line

e Vertical dashed line

e Vertical with rectangle
¢ Cross-hair

e Vertical + Horizontal

o Marker color: Selects the marker color used in the graphical area.

¢ Number color: Selects the marker number color used in the graphical area.

¢ Associated to active trace: If checked, the marker added will be associated with the active trace: the markers display the values only for the
active signal. If not checked, the markers display all the values when not associated with a signal.

¢ Interpolation: This setting selects the interpolation of values displayed in the marker table.

¢ None: no interpolation applied.

¢ X: x interpolation is active.

¢ X & Y: x and y interpolations are active.
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Note: the interpolated values of free markers will be available only if the free marker is placed on a peak. The peak detection criteria are the same as the
peak marker adjusted in the User preferences. The marker can be moved by 1/32 step. The x value is computed with the selected weighted window.

41.1.10.1.2 Label setup

e Text color: Selects label color.

¢ Background color: Selects label background color.

¢ Display current position: displays automatically the coordinates of the selected point.
41.1.10.1.3 Line setup

e Display line: If checked, a line between marker and label is displayed

e Line color: Selects line color

e Line style: Selects line style. Available styles are:

e Full line

e Dashed line

For more details on the marker use, see the "Markers" topic from the "Chapter 2: Display".

41.1.10.2 Harmonic marker page

Preferences £

Waterfall] .ﬁ.utudispla_l,l] Graph ] 'W'indn:uw] Physical Quantity  Marker l Export 4 | *

Shyle Wertical line ﬂ b ark.er color . Mumber color

Azzociate to active race v Interpalation |Nn:|r'|e j

Harmanic

Mumber af harmonics |3 il Calar .

Drefault

0k Canicel Apply Help
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41.1.10.2.1 Style
Selects marker drawing style used in graphical area. The available marker drawing styles are:

e Vertical line

e Vertical dashed line

e Vertical with rectangle
¢ Cross-hair

e Vertical + Horizontal

o Marker color: Selects the marker color used in the graphical area.

¢ Number color: Selects the marker number color used in the graphical area.

¢ Associated to active trace: If checked, the marker added will be associated with the active trace: the markers display the values only for the
active signal. If not checked, the markers display all the values when not associated with a signal.

¢ Interpolation: This setting selects the interpolation of values displayed in the marker table.

¢ None: no interpolation applied.

¢ X: x interpolation is active.

¢ X & Y: x and y interpolations are active.
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Note: the interpolated values of harmonic markers will be available only if the harmonic marker is placed on a peak. The peak detection criteria are the
same as the peak marker adjusted in the User preferences. The marker can be moved by 1/32 step. The x value is computed with the selected weighted
window.

41.1.10.2.2 Harmonic

¢ Number of harmonics: Selects the number of harmonics to find.
¢ Color: Selects harmonics color.

For more details on the marker use, see the "Markers" topic from the "Chapter 2: Display".

41.1.10.3 Peak marker page

Preferences @
|.-“|utodispla1,r I araph | Window I Print colors | Physical |1]|JE|r|t'rt'_.r| Marker | B * |

Marker type
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41.1.10.3.1 Style
Selects marker drawing style used in graphical area. The available marker drawing styles are:

e Vertical line

e Vertical dashed line

e Vertical with rectangle
¢ Cross-hair

e Vertical + Horizontal

o Marker color: Selects the marker color used in the graphical area.

¢ Number color: Selects the marker number color used in the graphical area.

¢ Associated to active trace: If checked, the marker added will be associated with the active trace: the markers display the values only for the
active signal. If not checked, the markers display all the values when not associated with a signal.

¢ Interpolation: This setting selects the interpolation of values displayed in the marker table.

¢ None: no interpolation applied.

¢ X: x interpolation is active.

¢ X & Y: x and y interpolations are active.
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41.1.10.3.2 Max
e Number of peaks: Selects the number of peaks to find.

¢ Threshold: Defines the threshold used for the detection of peaks.
¢ Ignore under: Defines the absolute threshold used for the detection of peaks.

41.1.10.3.3 Sort by
In the Infotrace the 'Peak Marker Table' can be sort by:

¢ Frequency: in the marker table, results are displayed from the lowest to the highest frequency.
e Amplitude: in the marker table, results are displayed from the highest to the lowest amplitude.

41.1.10.3.4 Find peak algorithm

Finding peaks is only available for the Spectrum and Cross Spectrum traces. It looks for the peaks of the selected trace. It can be applied to the current
frozen window or to all frozen windows in the workspace.

A spectrum line is detected as a peak if the two following conditions are met:

e The two adjacent spectrum line levels are lower than the central spectrum line level.
e The two following spectrum line levels are lower than the central spectrum level minus the peak threshold.

The next two pictures show how peaks are detected. The difference between the two figures is that the second peak threshold is greater than the first
one and the peak is not detected.

e Threshold: In the example below, the "Threshold" is 10 dB.
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e Ignore under: Does not display the detected peak if the peak is under this value. In the example below, the "ignore under" value is ?15 dB.
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100 i ] ] T
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41.1.10.3.5 Damping ratio

damping ratio is calculated for each detected peak. The calculation is based on the Half-power-band-width method, where DR is the damping ratio:

1
A = bandwitdh @( peak _amplitude — —)
~

V2

@y = peakfreque ncy DR = Aw

The calculation of the damping factor is activated through the marker properties or preferences.
When it is activated an additional column is added in the corresponding marker table.

Warning, using nonhomogeneous weighting windows (i.e.: equivalent noise bandwidths are not the same) on FRF channels leads to incorrect peak
interpolation and damping results.

For more details on the marker use, see the "Markers" topic from the "Chapter 2: Display".

41.1.10.4 Side band marker page
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41.1.10.4.1 Style
Selects marker drawing style used in graphical area. The available marker drawing styles are:

e Vertical line

e Vertical dashed line

e Vertical with rectangle
¢ Cross-hair

e Vertical + Horizontal

41.1.10.4.2 Marker color

e Number color: Selects the marker color used in the graphical area.

¢ Associated to active trace: If checked, the marker added will be associated with the active trace: the markers display the values only for the
active signal. If not checked, the markers display all the values when not associated with a signal.

¢ Interpolation: This setting selects the interpolation of values displayed in the marker table.

¢ None: no interpolation applied.

¢ X: x interpolation is active.

e X & Y: x and y interpolations are active.
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41.1.10.4.3 Side bands
e Left band color: Selects left band color

¢ Right band color: Selects right band color
¢ Number: Selects number of side bands to compute.

41.1.10.5 Max marker page

F.":&rences X
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41.1.10.5.1 Style
Selects marker drawing style used in graphical area. The available marker drawing styles are:

e Vertical line

e Vertical dashed line

e Vertical with rectangle

e Cross-hair

e Vertical + Horizontal

o Marker color: Selects the marker color used in the graphical area.

¢ Number color: Selects the marker number color used in the graphical area.

¢ Associated to active trace: If checked, the marker added will be associated with the active trace: the markers display the values only for the
active signal. If not checked, the markers display all the values when not associated with a signal.

¢ Interpolation: This setting selects the interpolation of values displayed in the marker table.

¢ None: no interpolation applied.

¢ X: x interpolation is active.

¢ X & Y: x and y interpolations are active.
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41.1.10.5.2 Damping ratio

Damping ratio is calculated for each detected peak. The calculation is based on the Half-power-band-width method, where DR is the damping ratio:

1
A = bandwitdh @( peak _amplitude — —)
S

V2

wy = peakfreque ncy DR = Aw

EfﬂR

The calculation of the damping factor is activated through the marker properties or preferences.

When it is activated an additional column is added in the corresponding marker table.

Warning, using nonhomogeneous weighting windows (i.e.: equivalent noise bandwidths are not the same) on FRF channels leads to incorrect peak
interpolation and damping results.

For more details on the marker use, see the "Markers" topic from the "Chapter 2: Display".
41.1.10.5.3 Find max algorithm
Looks for the maximum of the selected trace. It can apply to the current frozen window or to all frozen windows in the workspace A maximum is defined

as a local maximum such that the variation in size of spectral density of ray, in relation to other local maximum surrounding it, is greater than a set
threshold.
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The following diagram shows how the maxima are searched for different maximum threshold values. In the first figure, the maximum threshold allows to
find 2 maximum while in the second figure a larger maximum threshold found only one maximum.

¢ Ignore under: Does not display the detected peak if the peak is under this value. In the example below, the "ignore under" value is ?15 dB.
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41.1.10.5.4 Style
Selects marker drawing style used in graphical area. The available marker drawing styles are:

e Vertical line

e Vertical dashed line

e Vertical with rectangle
¢ Cross-hair

e Vertical + Horizontal

o Marker color: Selects the marker color used in the graphical area.

¢ Number color: Selects the marker number color used in the graphical area.

¢ Associated to active trace: If checked, the marker added will be associated with the active trace: the markers display the values only for the
active signal. If not checked, the markers display all the values when not associated with a signal.

41.1.10.5.5 Power bands

e Right line color: Selects right line color.

41.1.10.5.6 Octave marker page
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e Associated to active trace: If checked, the marker added will be associated with the active trace: the markers display the values only for the
active signal. If not checked, the markers display all the values when not associated with a signal.

41.1.10.5.7 Kinematic marker page

Preferences @
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Selects marker drawing style used in graphical area. The available marker drawing styles are:

e Vertical line

e Vertical dashed line

¢ Vertical with rectangle
¢ Cross-hair

¢ Vertical + Horizontal

* Marker color: Selects the marker color used in the graphical area.

¢ Number color: Selects the marker number color used in the graphical area.

e Associated to active trace: If checked, the marker added will be associated with the active trace: the markers display the values only for the
active signal. If not checked, the markers display all the values when not associated with a signal.

e Interpolation: This setting selects the interpolation of values displayed in the marker table.

¢ None: no interpolation applied.

e X: x interpolation is active.

e X & Y: x and y interpolations are active.
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Note: the interpolated values of harmonic markers will be available only if the harmonic marker is placed on a peak. The peak detection criteria are the
same as the peak marker adjusted in the User preferences. The marker can be moved by 1/32 step. The x value is computed with the selected weighted

window.

41.1.11 Export
This function is used to configure the way data is converted to a specified format.

41.1.11.1 UFF
UFF58 time export is ASCII so that resulting export file size may quite large. Time to export UFF58 files may be long according to the ASCII file size

being exported.
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Autodisplay | Graph | Window | Physical Quantity | Marker Expot |
Expoit type

T

Results
" Overvwite existing file ¥ Roving impact hammes
" Append to existing file [Swap references and responses)

¥ Batch export in one file
Signal
[ One file per rack

0K Cancel Apply Help

533


http://www.sdrl.uc.edu/sdrl/referenceinfo/universalfileformats/file-format-storehouse/universal-dataset-number-58
https://wiki.oros.com/index.php?title=File:Project_Manager_User_Pref2_129.png

Note: UFF export format also stores the result physical quantity. Please ensure that the software you will use to load the UFF file is set to the same
physical quantity as the imported file.

41.1.11.1.1 Results

¢ Roving impact hammer: This option is used only when converting cross-spectra, FRH, coherence. Depending on the habits, the response and
the reference may be different. For instance, to use a UFF converted file in Smart office software, the option must be selected.

» Overwrite existing files: you can overwrite existing files by new results.

¢ Append to existing files: you can append new results to existing files.

¢ Batch export in one file: The same features are associated to batch export, allowing the export of multiple acquisitions (from on project or
several ones) in one unique file.

41.1.11.1.2 Signal

¢ One file per track: When a signal file is converted to UFF, every track is saved in a separate file if this option is selected.
¢ Note : If signal is more than 2Go, it will be automatically split on "one file per track".

41.1.11.2 Mat

Matlab export requires that the PC virtual memory be adjusted to double the size of the native OROS time recording.

For instance for a 500Mb OROS time data record to be converted into Matlab, you may need to adjust the PC virtual memory to 1Gb.
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41.1.11.2.1 Matlab version
Used to select the matlab version of the created file. Refer to your installed version to find out which version you should select.
41.1.11.2.2 Format
¢ Binary format: The conversion of a signal file generates a matlab file containing the description of the track and one binary file containing the
data itself. A procedure for reading the data in matlab has to be written.

e Matlab file (.mat): The conversion of a signal file generates a matlab file containing the description of the track and the data itself. Very large
file may be difficult to open in Matlab.

41.1.11.3 Txt
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41.1.11.3.1 Generate one file per track
When a result file is converted to txt, every result is exported to a dedicated file.
41.1.11.3.2 Complex results export

e Module/Phase: Complex result are in the Module / phase format.
¢ Real/Imaginary part: Complex results are in Real / Imaginary part format.

41.1.11.3.3 Waterfall export

¢ 1 slice per row: The Waterfall is displayed in the exported file so that each line represents a slice of the Waterfall (a spectrum for instance). If
the Waterfall contains 50 slices, and the spectra contain 401 lines, the text file will contain 50 lines and 401 columns.
¢ 1 slice per column: The Waterfall is displayed in the exported file so that each column represents a slice of the Waterfall (a spectrum for
instance). If the Waterfall contains 50 slices, and the spectra contain 401 lines, the text file will contain 401 lines and 50 columns.
¢ Column limitation: When the one slice per column option is selected, it is possible to specify the maximum number of columns that should be
created. If the result contains more slices than this number, it is split. This option should be selected when the file is opened with a
spreadsheet editor, because the number of columns in this editor might be limited (256 for Excel).
41.1.11.3.4 .txt description format
See this page
41.1.11.4 Wav (audio)
This option only applies to the conversion of signals to audio wav files, not to standard wav files.

Exported wav file sampling frequency depends on OROS native file sampling frequency.

OROS native files containing more than 16 tracks will automatically be exported in single tack wav file (one file per track, despite export preference
option being unticked).

Preferences H!

Export

Export type
Wav (audic) b

Frequency
44,1 kHz b

] Gererate one file per track,

Marmalize

Diefauit

ot | [ oy | [ e
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Compatibility table (OROS to Wav):

OROS native file sampling frequency (kS/s) Wav audio formats (kHz)
102.4 441,48, 96

65.5536 44.1, 48, 96

51.2 44.1, 48

32.768 441, 48

25.6 441, 48

20.48 441,48

16.384 441, 48

12.8 441, 48

10.24 441,48

41.1.11.4.1 Frequency

Sets the frequency of the converted file. The frequency can be 44.1 kHz, 48 kHz or 96 kHz. It might not be possible to convert the OROS file to the
target frequency. It depends on the recording frequency of the OROS file.

41.1.11.4.2 Generate one file per track

When a signal file is converted to wav, every track is saved in a separate file if this option is selected.

41.1.11.4.3 Normalize

A WAV audio file is sampled within [-1;1] Y axis values. By default the export is done according full Range peak of the recorded track file to the WAV
scale [-1;1]. If the dynamic of the recorded signal is low regarding the range peak, WAV level could become too low to be playback on speaker. Activate
the "Normalize" option so that the export is done according to true level of the signal to be exported. Min and Max of the signal will be taken into account
to generate WAV audio file betweenrange [-1;1] corresponding to [Min;Max]. ATTENTION : Signal level become no more valid for comparison while
using "Normalize" Option.

- Without "Normalize" option : [-Range Peak ; Range Peak] --> [-1 ; 1]

- With "Normalize" option : [Signal Min ; Signal Max] --> [-1 ; 1]
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42 NVGate Virtual Input

42.1 Virtual Inputs

The virtual inputs consist of an intermediate processing stage inserted between the front end and the analyses. Each input (or player tracks) can be drag
& dropped to the virtual inputs plug-in. A virtual input (i.e. the result of calculation between inputs called Operators) is generated as a standard input. It
can be used in the following processes:

¢ Plug-in analyzers (FFTx, SOA,x, 1/n OCT, TDA, etc..)
¢ Recording

e Monitoring

e Triggering

¢ Output generators

The active Operator are made available in the connection trees (i.e. the signal distribution dialog boxes from the Acquisition tab) for a standard use.
Signals Operators are 100% in phase with the front end inputs or player tracks.

This structure allows multiple formulas to be applied, such as:

¢ Difference of 2 signals (negative coeff.)

e Quadratic sum (Ch power = 2, operator power = ¥2)
¢ Ratio of 2 signals (ch power = -1)

e Weighted sum or products

e Etc...

42.1.1 Channel

Each channel represents an operand for the operators. Each channel applies a polynomial to the input signal and a filter.

|Channel_ = (Filter (Input)x 4_ + B, )"

¢ Source: input source to be processed. It may come from the input Front-end or from the Player in the post analysis mode (see the post
analysis chapter).

¢ Input filter: filter to be used for filtering the source before analysis. The Filters that are not compatible with the Front-end range cannot be
selected (see the Filter builder chapter). The A and C weighting on time domain are available.

For filter characteristics, see the Appendix.

¢ Coef: This value is multiplied with each sample of the incoming signal (source setting). Any real value (i.e: -5.334). The Coef is the A member
in the following formula :

(A*i+B)P
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¢ Offset: This value is added to each sample of the incoming signal (after applying the coef). Any real value (i.e: -1.5 E-3). The Offset is the B
member in the following formula : (A*i+B)P

e Power: This value is used to power with each sample of the incoming signal (after applying the coef and the offset).

: 1 . .
Any real value (i.e: -0.5 for T B ) The Power is the P member in the
Axi+

following formula :

(A*i+B)"

42.1.2 Operators

The Virtual inputs plug-in generates signals from operators. The operator gathers the polynomial member in one signal. There are 12 operators
available.

¢ Label: Used to identify the results from the operator. The operator label is used in place of the input label.

¢ Sources: The list of operand to be used by the operator. The operands are selected from the Virtual Inputs active channels. Up to 12
channels can be used in one operator.

Operator: The operation between the channels. There are 2 different operators;

P, .
Operator, = (Z Channel, x A, + B,) " For sum operations

Operator, = (H Channelix 4, + Br.)E-' For product operations

e Coef: This value is multiplied with each sample of the outgoing signal. Any real value (i.e: -5.334). The Coef is the A member in the following
formula : (A*Op+B)P

¢ Offset: This value is added to each sample of the outgoing signal (after applying the coef). Any real value (i.e: -1.5 E-3). The Offset is the B
member in the following formula : (A*Op+B)P

e Power: This value is used to power each sample of the outgoing signal (after applying the coef and the offset).

: 1 : :
Any real value (i.e: -0.5 for [———— ) The Power is the P member in the
AxOp+ B

following formula :
(A*Op+B).

Note: if the software is able to solve the dimension formula between the channels and the operator (including the coef/offset/power), the output
magnitude will be automatically applied. If not, the output will be proposed in Volts.

42.1.3 Twist

Read torsional page
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42.1.4 Tutorial

e First connect the tracks on the virtual inputs plug in.

| Tools

: & o Click here to open
' the inputs
— connection tree

Modules

Click here to setup
the channels &
operators

' Track 4. [Tors] AAC adm
'V Track 5: [Tors] vilo
' Track & [Tors] A3C Ech

=]
=
=

=

B8 Signal Op.
Virtual DC

='u"mual Inputs
- Channel 1: Track 4

“# Channel 2: Track 6
ﬁﬁmmdﬂ
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e For each channel, you can apply this equation :

|Channel_ = (Filter (Input)x 4_ + B, )"

For a difference

Source Input filter

Channell | [4][Tors] A3C adm MNone

i
Coef. ) Offset
1 0

Power of 2 signals

Channel 2 [6] [Tors] AaC Ech None

4

0

1
1

* On operator tab, you can create several operators and sum or multiply the channels selected, and apply a new equation.

Operator, = (Z Channel. x A, + B,.}E' For sum operations

Operator,, = (| [ Channelix 4, + B,)" For product operations

m ' i Operalos ._

Click here to select the

type of operation:
Sum or product

Label | Operands | Cperatgf | Coet. |Cffset | Powes

Operatorl  Operater |

Mens

Sum ‘f-r:l

0 1

/

Click here to select the
Operands from the
channels list

|[3] [Tors] ASC adm RFM
Select up to 12 channels =——T | 1[4 [Vors] ARC Ech * -L RPM

per operator

The physical quantities

ngalect all | and applied coefficients

are shown here
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* Then a new channel "operator 1" appears on connect input, then you can use this channel like any other NVGate dynamical input.

a1
Teack connection = ﬁ

[ [ — w TlIL' .-:.I ':;'H[.. '.-:.lr_-L'llb _-k Windowl - TDA: TirmeVw |3|'CF:1“Dr 1 = =
¥ Track: & [Tors] AGC adem - BsonalOp
7 Track & [Tor] vie = [EBvietus OC
¢ Track: &: [Tom] AaiC Ech = B ebaad Inguse
JOperatr ! | = 38 Recoeder
= [ Morsor
ol . . Time Doman
| W Source: Track 4

= Source: Track B
¥ Source: Opersion 1

The ditterential speed _’/ T

42.2 Virtual DC

The Virtual DC plug-in allows mixing any parametric inputs (universal, DC or Aux. DC) together in order to generate internal signal used for:
¢ Recording
¢ Monitoring (view meter ? profiles)
e Triggering: Level/Delta Level

o Waterfall references (Z/X axis)
e Tachometer (DC Tach)

42.2.1 Channel

The DC channels must be connected to the Virtual DC plug-in before using it in an operator:

¢ Source: input source to be process. It may come from the DC Front-end or from the Player DC tracks in the post analysis mode (see the post
analysis chapter).

42.2.2 Operators
The Virtual DC plug-in generates signals from operators. The operators compute the channels sample in one signal. There are 12 operators available.
e Label: Used to identify the results from the operator. The operator label is used in place of the input label.
¢ Physical quantity: Define the output signal physical quantity. This setting is not automatic and must be set by the user. The software does
not check the dimension equation of the generated signal.
e Equation: editor for the math formula to compute. The result of the last line of the editor is the signal generated by the operator.

Formula editor

The formula editor accepts various math operators and functions such as square root, logarithms and power allowing polynomial equations. The
following table gives the syntax of the operators and functions;

In/out Description
Chi Channel i level
N.A. The output level is the result of the last line in the editor
Operator Description
+ Parameter or constant addition with another parameter or constant
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Parameter or constant subtraction from another parameter or constant

Parameter or constant multiplication by another parameter or constant

Parameter or constant division by another parameter or constant

Parameter or constant powered by another parameter or constant

Parameter affectation with the expression result at the right of sign

Function Description

If(c, t, f) Returns tif ¢ is true or f if ¢ is false (ex of ¢: | >4)
Rint(x) Returns the nearest integer of x

Sign(x) Returns -1ifx<0,0ifx=0o0r1if x>0

Function Description
Sin(x) Returns the sine of expression or parameter x
Cos(x) Returns the cosine of expression or parameter x
Tan(x) Returns the tangent of expression or parameter x
ASin(x) Returns the arc sine of expression or parameter x
ACos(x) Returns the arc cosine of expression or parameter x
ATan(x) Returns the arc tangent of expression or parameter x
Sinh(x) Returns the hyperbolic sine of expression or parameter x
Cosh(x) Returns the hyperbolic cosine of expression or parameter x
Tanh(x) Returns the hyperbolic tangent of expression or parameter x
ASinh(x) Returns the hyperbolic arc sine of expression or parameter x
ACosh(x) Returns the hyperbolic arc cosine of expression or parameter x
ATanh(x) Returns the hyperbolic arc tangent of expression or parameter x
Log2(x) Returns the base 2 logarithm of expression or parameter x
Log10(x) Returns the base 10 logarithm of expression or parameter x
Log(x) Returns the base 10 logarithm of expression or parameter x
Ln(x) Returns the base e (natural) logarithm of expression or parameter x
Exp(x) Returns the exponential of expression or parameter x
Sqrt(x) Returns the square root of expression or parameter x
Abs(x) Returns the absolute value of expression or parameter x
Min(x,y,?) Returns the minimum level of listed parameters
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Max(x,y,?) Returns the minimum level of listed parameters
Sum(x,y,?) Returns the sum of listed parameters
Avg(x,y,?) Returns the average level of listed parameters
Predefined Description
pi Constant pi (3.14167). Do not declare any constant with this name
e Constant e (2.718). Do not declare any constant with this name

Constants and parameters can be defined (except pi and e) using the = sign; eg: var? = pi * 2 or var2 = rpm1/2. The constants may be defined once

only.

Parameter/constant names must start with a letter and may be ended by a number. The dot (.) is always the decimal separator independently from the

OS preferences and the comma (,) is used as parameter separator.

The editor does not check the dimension of this result. The content of the formula can be copy/pasted from any text editor.

¢ Valid: Indicates if the operator is valid or not. To be valid an operator must process one of the virtual DC channel in its equation
¢ Min output / Max output: define the output range. These settings are expressed in the unit of the selected magnitude of the operator.

42.2.3 Tutorial

First connect the DC channels to the virtual DC plug in.

- &+ Dynamic

-

a Parameftric
-y
Connect

Virtual Inputs

Inputs  DC Inputs

Modules

= B vital DC
#= Source: DC input 1
= Source: DC input 2
= Source: DC input 3
- Source: DC input 4
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The added channels can then be used in the Virtual DC editor of each operator: | ﬁ !.'_ Dynamic
Phwnct 9
Click here to open
Inputs the Virtual DC

"

operator settings

Label |Physical gty. | Equation [Valid | Min cutput | Max cutput
Operatorl | Avg. T Tempersture | (chl+chl+ch3schd)d  On -10°C 200 °C

rd Define the J
Define the output output range

physical quatity (A Famove

Output equation

Co] e e |

A new track "operator 1" is now created and appears on channels connection. You can use it as any other DC input.
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kammels Fonnect

Inputs DT Inputs

=]

[+] OC input 1
[+]DC input 2
[+]DC input 3
[+]DC input 4
[]DC input 5
[]DC input &
[]DC input 7
[]OC input &
[]DCinput 5
[]DC input 10

Select Al

Unselect Al

Ok

Maodules

B

B
B

AT DODONODDDNOD M
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~# Channel 1: DC input 1
~# Channel 2: DC input 2
- Channel 3: DC input 3
<@ Channel 4: DC input 4
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E Recorder

B M onitar

B8 Tirme Domain

FFT 3

ﬁ Sync. order 1
1/t octave
B8 Overall acoustic

ST v |

Auto dizplay

Dizplay connections properties

Caricel

Apply
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43 NVGate Waterfall

The Waterfall module is used to stack data from NVGate plug-ins, such as Spectra, 1/n Octave, RPM, DC, or any scalar data values into one graph.
Data is displayed as slices that are synchronized and can be sorted by references (time, RPMs or DC channel). We can display 3D data or profile (2D).

43.1 Overview

The following scheme describes the waterfall slices collection behavior. When selected event (trigger) occurs, the latest computed data from each
associated plug-in are collected into the current slice. Then data can be displayed into 2D (for scalar) and 3D graph in function of each reference.
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Stackable results

3D

2D (profiles)

FFT

* Triggered block

* Weighted block

* Inst. Spectrum

* Average Spectrum

* Inst. Cross Spectrum

* Average Cross Spectrum
* FRF H1

* FRF H2

* Coherence

* Inst. Zoom Spectrum

* Average Zoom Spectrum
* Zoom Cross Spectrum

* Zoom Average Cross

* Zoom FRF

* Zoom Coherence

* QOverall Power

* Order x

Sync. Order

* Triggered block

* Weighted block

* Order Inst. Spectrum

* Order Average Spectrum

* Order x

* Qverall Power

1/n Octave

*1/n Octave

* Average results: - AvNoct
- MinOct

- MaxOct

* QOverall level: OvrLin

* Overall Weighted level: OvrWgt

Overall acoustic

- Lxypeak

- Lxy inst

* Lxy eq 1/8s

*Lxy eq1s

*Lxyeqt

X = Applied weighting (A or C), in case of Z selection (no weighting) X is not
displayed.

Y = Applied time filter (None, Fast, Slow or Impulse), If none is selected (no
time filtering) Y is not displayed.

t = Short time integration duration. T

* Tach Angular Speed (ref)
* Virtual Angular Speed (ref)
* Ext Tach Angular speed (ref)

Tach
achometer * DC Tach speed (ref)
* Combined tach speed (ref)
* Fractionnal tach (speed)
Front end ¢ DC (ref)
o CAN (ref)
Monitor
e Monitor DC

* Monitor RMS

o Monitor Peak

* Monitor Peak-Peak
e Monitor Crest-Factor
* Monitor Skew

o Monitor Ktsis
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* Monitor Max
* Monitor Min

*DC

* RMS

* Max

Time domain e Min

* Peak

¢ Peak-Peak
e Crest-Factor
o Kisis

N.A. e Time (ref) always selected
o Slice (ref) always selected

Computation SPUs

Unlike other plug-in, the memory of the waterfall depend on the capacity of the PC and others applications running on it. The depth of the waterfall is
function of the free memory of your PC, and is limited to around 3 millions samples per DSP.

43.2 Tutorial

43.2.1 Waterfall connection
This section will show the different ways to add results into the waterfall.
43.2.1.1 From the Show Result window

The Show Results window is the most common way of adding a result in the waterfall. Here | will show you how to simply display a waterfall of the
average spectrum for an acceleration input.

First, open the Show Result window, go in the FFT 1 tab, and reach the Waterfall section :
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v
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Then, select Avg. Spectrum and the first input. Finally, click on

to display the waterfall :

= Avg. cross-spectrum
& FRF HY

FFT 1 Parameters

1, semee

Tach.
(=}
Hone |

[#] Save displayed results

v

Results n
FFT 1 FFT 2 Sync. order 1 Sync. order 2 1/n octase Tachometer
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Result Input
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> Weighted block [Plague fixation | (S
P CETTE | &
> Avg, spectrum Rotor base
» Voltage

Reterance [ X Trackad Dirder

551


https://wiki.oros.com/index.php?title=File:GoToResult_Waterfall.png
https://wiki.oros.com/index.php?title=File:DisplayButton.png
https://wiki.oros.com/index.php?title=File:GTR_Display_Waterfall.png

The 3D view of the waterfall is displayed.

For more detail please see NVGate Software overview.

See also the RT60 with interrupted source tutorial video, where this method is used.
43.2.1.2 From the graph window

This method will allow you to add the result from a currently displayed graph into the waterfall. This will work with any result of NVGate compatible with
the waterfall. As previously, we will add the Average spectrum of all the channels into the waterfall.

First of all, right-click on the grey border of the graph and go in the Add to Waterfall section :
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¢ All Traces will add all of the traces in the graph into the waterfall
¢ Active Trace will only add the active trace of the graph into the waterfall.

Here, we will select All Trace, as we want to add all the channels of the FFT plug-in.

Display
Properties...
Active Trace
Bemove Trace

Apalysis... ( Dbl Clk )

Memorize Trace
Clear Memory
Aytomatic memorization...

Auto scale Y on all { Ctrl+Alt+A )

Cascade View
Integrate/Differentiate

Unit

Weighting

Qperators

Add to result selection
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All the traces have been added, and the waterfall can be displayed from the Add/Remove windows menu of theDisplay/Graphs tab of the Ribbon :
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The 3D view of the waterfall is now displayed in the current layout.
43.2.1.3 From the waterfall plug-in menu

Finally, results can be add into the waterfall directly from the waterfall menu. To do so, go into the Analyses tab of the NVGate ribbon, and click on

I3

AddRemove

in the waterfall section :
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This will open the waterfall menu. Here, select the result (Avg. Spectrum), the channels you want to add (in that example, all the channels), and finally

=

click on the green arrow
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Click on OK;, the results have been added to the waterfall. You can now display it with the method described in the previous section.

43.2.2 Waterfall profile display

We saw in the previous section that a waterfall collect all-along the acquisition results from NVGate plug-ins, like a spectrum, in a single graph. Now if
we connect to the waterfall a plug-in that is not delivering a complete trace, but a single scalar value, the collection during the acquisition off all these
successive scalar values will result in a simple curve in the waterfall. This is what is called a Profile in NVGate.

A profile can be used to plot trend over the time for DC inputs, Overall RMS level and Bode plots of Orders over the RPM value of the shaft.

In this section, | will show you how to display a profile of the Overall RMS level on a channel connected the the FFT 1 plug-in. | will present the three
same methods presented in the previous section.

43.2.2.1 From the Show Result window

The Show Results window is the most common way of adding a result in the waterfall. Here | will show you how to simply display a Profile of the overall

level for an acceleration input.

First, open the Show Result window, go in the FFT 1 tab, and reach the Profile section :

Fesults

FFT 2 Sync. order 1

Main

Result

« Order & Overall monitorning
- Order & Overall

FFT 1 Paramaters

Tach,

Hone i

[+] Save displayed results

”% Saftings f Trigger

SynC. arder 2 1/n octave Tachometer

Profile Waterfall

Input

b .Aftfieraﬁcm —
Plague fixation
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Rotor base
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"o WL
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g

Then, select Order & Overall and the fist input. In the Tracked order section, select Overall. Finally click on

Results n

to display the waterfall :

FFT 1 FFT 2 Sync. order 1 Sync. order 2 1/n octave Tachometer
Main Profile Waterfall
Result Inpiut
Order & Qverall monitoring ~ Acceleration e
|L . Order & Overall ] (Plague fixation Jie
Plaue centre H
Rotor base g
+ Voltage
FFT 1 Paramaters Tracked Order
L E werall o]
_"ﬁ Saftings Trigger n
Tach.
Hone w| g
W
[+] Save displayed results

The profile window is now displayed in the current layout, and you can run the acquisition. However, you may need to adapt the depth of the waterfall to
contain all the data. To do so, double-click on the dark grey border of the graph, in the FFT menu, select Waterfall. In the Mode tab of the waterfall,
modify the Number parameter :
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To change the profile reference , right click on the graph : select reference.
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For more detail please see NVGate Software overview, and the following sections.

43.2.2.2 From the graph window
As we did for the standard waterfall, we will now see how to add a scalar value in the waterfall to create a profile directly from the result window.

Here, we have displayed the Overall level an acceleration input from the FFT plug-in :

Right_click on the border of the window and go in the Add to waterfall section. There is only one trace in the window here, so only Active trace is
available. :

Display
Properties...
Active Trace

Bemove Trace
Analysis... ( Dbl Clk )
Auto scale Y on all [ Ctri+Alt+A )

Operators

Copy graph(s)
Copy bitmap

Add to result selection

_ AddtoWatedall 5 Aluaces
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After clicking on Active Trace, the Overall Level is added in the waterfall. We will now use the same method to display the profile. go in the Add/Remove

windows menu of theDisplay/Graphs tab of the Ribbon :
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The profile is now displayed in the current layout. As previously, you may need to adapt the depth of the profile.

43.2.2.3 From the waterfall plug-in menu

As for other results, scalar results can be added into the waterfall

3

Add/Remove

ribbon, and click on in the waterfall section :

directly from the waterfall menu. To do so, go into the Analyses tab of the NVGate
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This will open the waterfall menu. Here, select the result (Order & Overall), the channels you want to add, and finally click on the green arrow

B
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After clicking on the trace is added in the References and Profiles section :
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Click on OK;, the results have been added to the waterfall. You can now display it with the method described in the previous section.

43.3 Waterfall Display

The Waterfall window offers a wide range of operation in order to go further in your measurement. It is possible to display XY and YZ sections as well as
the extraction section. From the Display/Graph tab and the 3D group, this group provides general purpose tools about the Waterfall 3D graphs.

i . 3 Rotate
. 1% Add Section
3D Freg/time Colormap .,
: il % section Manager
Waterfall
(24

Display Waterfall sections: This multi-action button enables selecting the areas of the Waterfall window to be displayed. The
Waterfall window is composed of 4 main areas:
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Freq/time Colormap

3D only: Shows the 3D graph only. This graph can be a 3D plot or a color map.

X/Y only: Shows the X/Y extraction graph only. This graph contains the spectra at the cursor position and the X/Y sections.

Y/Z only: Shows the Y/Z extraction graph only. This graph contains the time (or ref) profile at the cursor position and the
Y/Z sections.

Extraction only: Shows the Order/frequency extraction graph only. This graph contains the order/frequency profile at the
cursor position and the extraction sections.

All graphs: Shows all the graphs in a matrix.

3D waterfall graph or ColorSpectrum view: Enables selecting the type of view for the Waterfall window.

-y

[zl

3D perspective: Plot the spectra (or trigger blocks) in a true 3D space, taking in account the perspective. The global
orientation of the gathered spectra can be changed using the rotate button. This type of view allows looking at the waterfall
from any side.

3D Isometric: Plot the spectra (or trigger blocks) along a Z axis with the same scale whatever is the position. The Z axis
angle is modified by the rotate button.
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Frequency/time color map: Plot the spectra (or trigger blocks) on 2D map with the color representing the point amplitude.
This plot shows the Frequency (Y) Vs Time (X) arrangement.

140.0 2000
130.0—]) i =1800
u r 3
@ - s
T
—1auu =
E 1100~ g
E j200 @
2 wo.o 2 :
o —1000 =
= 90.0= &
- i o
Lt f / —&00
s N / 400
u

U MUY oUU HUU 1K LZE LA4K Lok LYK

Freguency (Hz1

565


https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_471.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_472.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_473.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_474.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_475.png
https://wiki.oros.com/index.php?title=File:Display_type_waterfall.PNG
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_477.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_476.png
https://wiki.oros.com/index.php?title=File:Usersmanual_173.png
https://wiki.oros.com/index.php?title=File:Reports_Tools_Ribbons_479.png
https://wiki.oros.com/index.php?title=File:Usersmanual_174.png

. Time/frequency color map: Plot the spectra (or trigger blocks) on 2D map with the color representing the point amplitude.
This plot shows the Time (Y) Vs frequency (X) arrangement.

Rotate: Toggle the rotating mode. Allows rotating the 3D graphs with the mouse when enabled. Disabling this item return the mouse
to the previous mode.

Add section: Add a copy of the cursor location in each of the 3 extraction graphs. Waterfall display provides extraction of section from
S the 3D space.

L% Section manager: Open the Waterfall Section manager dialog.

Cursors give information about the displayed Waterfall trace (current X, Y and Z coordinates are available from the Infotrace).

“& Cursor =
Move the cursors either by using the drag & drop in the 3D view or by using the arrow pad of the keyboard (the cursor mode ¥ must

be selected).

Tip: Move the mouse over the cross in the middle of the window and click in order to resize manually the graph window.

43.3.1 References

The waterfall data are arranged in accordance to the active reference. A reference is a scalar value (RPM, DC level, RMS, Parametric input) stored with
the waterfall data.

Right click on the grey part of the graph to select the active reference.
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The displayed data are then sorted regarding the reference value.
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Select Tacho
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A threshold is available on a waterfall by pressing the ?y? button (or ?ctrl y? for more precision).
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43.3.1.1 Sections

o Bl
&
Add section: Add a copy of the cursor location in each of the 3 extraction graph

Waterfall display provides extraction of section from the 3D space
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These sections are linked with cursors of the 3D view:
¢ Fig1: for a fixed value of the X-axis of the 3D view,
¢ Fig2: For a fixed value of the reference

e Fig3: for a fixed value of the order (follow the evolution of an order) or frequency for order spectra waterfall.

During the acquisition, an autoscale is available on the z-axis (reference) if ?z Adjust? is active.

Display b
Froperties...

Auto scale on al graphs
Integrate/Differentiate
Unit b
Weighting ’
Operators ’
Add to result sekection

Add Sections

Select YZ Section ¥
Select XY Section ¥
Sections Manager...
Graphs ¥
Z Adjust

Select Reference ’
Select Tacho ¥
Copy bitmap

¢ Add section: Creates a new section at the current position of the cursor. The extraction section is created only if a tach has been selected in
the Waterfall.

» Select YZ section: Selects the active trace in the YZ graph. Useful to get the value of the cursor for this section

» Select XY section: Selects the active trace in the XY graph. Useful to get the value of the cursor for this section

» Select extraction section: Selects the active trace in the extraction graph. Useful to get the value of the cursor for this section

The ?Select Tacho? mode allows tracking an order in function of the selected tachometer. The extraction order could be done in function of the selected
tacho. 4 Graphs are available for the windows allowing tracking different results:

¢ 3D view: you can select by right-clicking on it an isometric view, a perspective view, a freg/time colormap or a time/freq colormap (useful to
track orders). The 3D view is the default view.

® YZ section,

¢ Order extraction (only available if a tachometer is active).
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The sections are displayed in these 2D views. The sections can be managed in the section manager windows. In the section manager, add section

made a copy of each cursor (Frequency, Reference, Order) in all displayed windows. These memorized traces could be added to result by the ?add to

result selection.The waterfall sections can be saved as independent results (spectra, reference profiles, extracted profiles). The selection is achieved

using the "Add to result selection" entry from the waterfall window contextual menu.
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After being saved, the sections became independent results, reducing the amount of saved data when you are focusing only on extracted data.

43.3.1.2 Section manager

You can fine tune the section parameters by using the section manager available by right clicking on the Waterfall window. For example, you want to
visualize the first order.

° ”
k _1 Section manager: Open the waterfall section manager.

or, right click in the grey part of the graph and select Section manager.

il
Display 3
Properties. ..
Auto scale on all graphs i
Analvsis... { Dbl Clk) | |

Integrate/Differentiate
Linit

Weighting

Operators

Y vy v v

Add ko result selection

Add Sections
Zelect Extraction Section  #

Sections Manager. ..

Graphs k 7Z

W Z Bdjust
Select Reference k|
Select Tacho 3
Copy bitmap

e Section manager: This dialog box is used to create and modify sections.

To modify a section, select the desired type and the desired section then modify the Section properties and click "Apply". To create a new section,
Select the type, set the desired properties and click "Add". To remove a section, select the desired type and the desired section, then click "Remove".
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¢ Section properties: The XPos, ZPos, Freq or Order defines the position of the section in the Waterfall. When the "Advanced" box is checked, it
defines the center of the band. The width is used when the "Advanced" box is checked. It defines the bandwidth.

The advanced sections are:

Type Sections Type of result Description

Calculates the power within the
Power YZ, Order and Frequency extraction sections | Frequency, order and octave spectra band P
Peak YZ, Order and Frequency extraction sections | Frequency, order and octave spectra | Detects the highest value

Calculates the RMS value within

RM Yz i Tri d led block
S sections riggered and resampled bloc! the band
Calculates the average value
A YZ i Tri I lock
verage sections riggered and resampled blocl within the band
Min YZ sections Triggered and resampled block Detects the minimum value
9 P within the band
Detects the maximum value
M YZ secti Tri d and led block
ax sections riggered and resampled bloc| within the band
e Z-Operator.

This Operator is available on XY extraction view and 3 operators are available: Min, Max and Arithmetic Average.

Active

ke e | o

" Mow |

Ty 1)

575


https://wiki.oros.com/index.php?title=File:Display_Graphs_Traces_71.png

e Order Extraction:

Section Editor

Twpe | Order estraction

Sechaon List

— Section properties-

Crder; 12

Order 2, “Width = 37.5Hz, Ext Ang spee -1
Order 2. Width = BkHz, Ext Ang speed DHITIR] 1IO07IR 1
Order 2. Width = 62.5Hz, Ext Ang speed [1]-I7IR] 10071 1

Apply

Add Remove |

Tachao: I Ext Ang speed [11{Tach] 10 j

v Advanced Width: |37.5 Hz
Type: | Power v|
=

Peak

b % crder

Cloze

Help
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This Operator take data spectrum by spectrum, for each spectrum there is a determination of the max value and of the corresponding order. Using this
operator it is possible to detect on which orders it is useful to work. Note: The Max Order cannot be saved in result (not available in the ?Add to result
selection?).
43.3.1.3 Save results
This section gets you to select and save the Waterfall results.
Right click on the Waterfall window and select Add to result selection. A window that allows you to select the results to be saved is displayed:

® The entire Waterfall results

¢ The extraction section (in this case it is the order 2 section) independently

¢ The XY section independently
¢ The YZ section independently
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Click on: Measurement/Save/ Save Measurement, your results selection will be automatically saved:

Project tManager [Common)
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43.4 Settings

43.4.1 Glossary
This section will explain specific vocabulary of the Waterfall.

¢ Slice: this represents one acquisition of the Waterfall. A slice is a set of scalar and spectrum data acquired at the same time. The Waterfall is
a stack slices.

¢ Depth: this is the maximum number of slices you can acquire on the Waterfall.

¢ Section: section at the current position of the cursor. The extraction section is created only if a tach has been selected in the Waterfall (see
chapter 2 Display, Waterfall window menu).

* Reference: A scalar collected by the waterfall acquisition that can put in order the slices. The reference corresponds to the X-axis of the
profiles and the Z-axis of the 3D graphs.

¢ Profiles or 2D Results: profiles of a scalar evolution in function of time or any reference associated with the waterfall
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 Results 3D: spectra collected by the waterfall acquisition putted in order by a reference. These types of results are displayed in 3D graphs
(3D, isometric or color-spectrogram).

43.4.1.1 Channel

The different channels are available by putting selected inputs in the plug-in.

It contains the results to be picked up by the Waterfall.

The following window lets you select for each analysis plug-in, the channel related to the result.

waterfall Channel Selection

\waterfall

FFT1 | Sync. order 1| 1/n octave | Overall acoustic |
Result Channel

Tiiggeted block |8
Weighted block [2}Input 2

Irst. spechum

Avg. spectium

Order & Dverall

Inst. cross-spectium -

Avg. cross-spechium R i
FH¥%H1 - References & Prafiles

¢ Source: In the ASB the channels are different from other ASB channels, the source of channel 1 and following are the results. The source of
channel 64 and previous ones are the references. By default the time reference is always associated with a result source.

Source

Channel | FFT1: Trig [1]-Input 1
Channel 2 FFT1: Weig [1]-Input 1
Channel 3 FFT1: InstSpc [1)-Input 1

reference Channel 4 FET1: AvSpe [1}Input 1
Channel 64 Time
e
oK. Cancel Help
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43.4.1.1.1 Trigger

Contains the settings related to triggering events and how to start and stop signal computation.

e Start: selects the event to start the waterfall acquisitions. This setting selects the event, which enable acquisition that is to say data collection
does not operate while start event is no occurred. Any event can be chosen among the list of defined events. By default only the Free run and
Manual events are available. Additional events can be defined in the "Event Definition" shared resource. The start time corresponds to the
zero of the waterfall time scale. By default start is set to "free run" this allows waterfall acquisition to start immediately after run.

 Stop: selects the event to stop the waterfall acquisitions. This setting selects the event, which ends acquisition that is to say data collection,
does not operate after stop event occurred. Any event can be chosen among the list of defined events. By default only the Free run and
Manual events are available. Additional events can be defined in the "Event Definition" shared resource.

¢ Trigger: selects the event that trigs waterfall acquisitions. This setting selects the event which trig acquisitions that is to say a new data
collection occur each time trigger event occurred. If trigger is set to periodic (period 20ms) the Waterfall acquisition will operate as fast as
possible, this can hang user interface during acquisitions. The first time a source is selected for the Waterfall, if trigger = Periodic, then the
event corresponding to the availability of the source results is assigned to the trigger. Ex: Setting FFT1 spectra into the waterfall plug-in will
set Trigger to ?FFT1 result available?. By default the trigger is set to ?Periodic? with a period of 20.

List of events

Description

Manual

This event occurs when the user requests a manual trigger.

Events from
Event module

see Event module

FFTx result This event is in the list if a signal is connected to an FFTx channel source. This event occurs when an FFT measurement starts.
available This event is generated at each calculation of a new spectrum in exponential averaging and at the end of averaging in linear.
Oct result This event is in the list if a signal is connected to an Octave channel source. This event occurs when an Octave measurement
available starts. This event is generated at each new spectrum calculated (every 256 samplings) for CBT, Fast, Slow, Impulse and

exponential averaging. For the others averaging this event is generated at the end of averaging on t.

Order x result
available

This event is in the list if a signal is connected to an Order x channel source. This event occurs when an Order x measurement
starts. This event is generated at each calculation of a new spectrum in exponential averaging and at the end of averaging in
linear.

Overall acoustic
result available

This event is in the list if a signal is connected to an Overall acoustic channel source. This event occurs when an Overall acoustic
measurement starts. This event is generated at each new spectrum calculated (every 256 samplings) for CBT, Fast, Slow,
Impulse and exponential averaging. For the others averaging this event is generated at the end of averaging on t.

Periodic

This event simplifies the instrument setup by shortcutting periodic event activation. Selecting periodic for the trigger will make
appears the period setting.

There is two ways to trigger the waterfall:

¢ The analyzer is running, it keeps in memory last measurements. Then with the waterfall you can select some specific results (for example for
?rpm or ?time).

¢ The plug-in triggering, at the end of each average the plug-in send an event. The plug-in put the rhythm into the waterfall. This mode is the
default mode.

43.4.1.1.2 Mode

Contains the settings related to the Waterfall display mode.

e Mode:

Off: the Waterfall is inactive. This mode is useful to check your signal and your settings before the analysis.

One shot: the Waterfall is active between ?start? and ?stop?, there?s only one acquisition (for example: coast downs or run ups). The Waterfall ends on
stop or when the number of slices is full.

580




Continuous: this mode memorizes the n last slices (selected number of slices) before the stop event. This mode is similar to the ?time to stop? mode of
the recorder. This mode is different from the monitoring; the continuous mode is storage of measurement (for example: detection of ultimate strain).

e Number: the number of Waterfall slices (from 2 to 100 000). If the Waterfall trigger is a Delta RPM event, the "Event number" of this Delta
RPM event is assigned to the number of Waterfall slices.

The waterfall depth is managed automatically, allowing the user to get the larger slices/points number depending on the current available physical
memory on the PC running NVGate. This functionality protects waterfall or profiles acquisition from memory overloads. That means the depth of the
Waterfall is a function of slices weight (which depend on the type of analysis).

] A
Slices

Weight

Memory
space

>
Depth

The area is fixed. If the slices weight are important, then the depth would be small.

The area is function of the free memory space available when you select to use the Waterfall. The memory space has to be exactly the same during all
the measurement that means the measurement could hang if you start another application on your computer during the measure.

The acquisition/display and save memory usages are managed separately and are sequenced. It result a larger of data managed by the waterfall and
secured acquisition.

NVGate takes advantage of 64bits PC memory (> 2 GB) for larger memory allocation for the Waterfall. As NVGate remains a 32-bit application, PC
memory is not used above 4 GB.

The following table summarizes the evolutions of the waterfall depth (for a given configuration: 32 ch 3,201 lines and PC):

For example a waterfall of 32 ch 3,201 lines handles up to:

PC configuration Slices
XP 32 bit 2GB RAM 260
Win7 64 bit 4GB RAM 640

NB: In the stand-alone mode, the depth is limited (about 3 million samples per DSP) due to the analyzer memory size.
Notes:

- OVA: if the waterfall trigger selected were « OVA Leq result available », the slices number would depend on durations (average duration « T » and
short duration « t ») from the sub module Average in Overall acoustic.
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Average type Slices number

short Leq (1) Th
short Leq 1/8s Th
short Leq 1s Th

Linear, with repeat = End Of Averaging | T

Linear, with repeat != End Of Averaging | Independent

- 1/N Octave: if the waterfall trigger selected were « Oct result available », the slices number would depend on durations (average duration « T » and
short duration « t ») from the sub module Average in 1/N Octave.

Average type Slices number
Linear, with repeat = End Of Averaging | T

Linear, with repeat != End Of Averaging | Independent
Repeat Th
Exponential Indepedent
Constant BT Independent
short Leq 1/8s Th

short Leq 1s Th

Fast Independent
Slow Independent
Impulse Independent

The on line display uses more power and could slow displays but acquisitions and analyses remain real-time.

43.5 Waterfall status

All statuses are available to add to the control panel
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-~ Mode

»
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|01

4| ¥

] ] [ Cancel ] [ Help

43.5.1 Waterfall

Status name Measurement status Conunt

Waterfall

The current plug-in status is synthesized in a special progress-bar. This status bar is automatically displayed in the ?control panel? when the plug-in is
active (i.e. as soon as at least 1 input is connected to the Waterfall plug-in). This status is called ?Waterfall? and it is available in the status ASB tree
(see customize control panel).
This status displays the slice number acquired in the waterfall, the plug-in state (Run, Paused or Stop) and the real-time status.
The way the status bar is displayed, depends on the mode selected:

¢ ?0One shot? mode: the progress bar is filled from left to right.

¢ ?Continuous? mode: the progress bar is filled from right to left with flashing until the end of the acquisition.

e ?0ff? mode: the progress bar is empty with the text ?0Off? inside.
The color of the bar and of the writing let you know what happens during the acquisition:

e Green background and white or black text. acquisition in real time.

® Red background and white or black text. the current acquisition is not real time.

e Green background and red text: the current acquisition is real time, but a previous acquisition was not real time.

43.5.1.1 Trigger State

The following scheme describes the different states of the measurement:
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By default the trigger state is on ?Stop? and waiting for a ?Run? (start or trigger). Then the state become ?Triggering? and is waiting for a start event,
the states become ?Block Triggering? and is now waiting for a trigger event for being in the ?Running state.

The state is ?Stop? after a stop event or at the end of averaging.
43.5.1.1.1 Count

This status displays the averaging count, that total number of slices already acquired.

43.5.1.1.1.1 Real-time

This status displays if the averaging is in real-time or not (i.e. the current block is analyzed or not). If the corresponding signal were not available at this
time, the acquisition is not real-time. That means that the treatment is longer than the acquisition. There are three values for this state:

e 20K?: The acquisition is real-time.

¢ ?No?: One previous acquisition was not real-time.
¢ 2-?: The acquisition is currently not real-time.

43.5.1.1.1.2 % Block lost

During an acquisition, results are stocked on the analyzer DSP in a buffer storage (limited to 4 MSample per DSP). If the depth of the waterfall is larger
than this, then the PC must empty this buffer storage during acquisition (then the PC can store more results). The DSP to PC transfer takes place as
soon as the waterfall acquisition starts depending on connection status (stand alone, poor quality). This process continuously empties the DSP memory.
A block is lost if the DSP to PC transfer is not able to get it before the DSP memory is full.

In ?one shot? mode and for depth smaller than X the acquisition is preferred to the displaying, i.e. the display takes place at the end of acquisition

In ?continuous? mode or for depth larger than X, the displaying is preferred to the acquisition, in order to quickly see any changes during the
measurement, some blocks may be lost.

43.5.1.1.1.3 % Block transferred
This status displays the percentage of block that the PC could have recovered from the DSP buffer storage.

Note that: %Block lost + %Block transferred = 100%.
43.6 FAQ

43.6.1 FFT1 Tach vs EXT synch tach

What?s the different between Ord1 Tach. and Tach.Ext Ang speed?
The waterfall and profile provide new capabilities that improve readability and accuracy: Tachometer centered on FFT/SOA blocks.
This allows centering tachometer speed at the center of the FFT/SOA trigger block(s). It is useful with long trigger blocks (High resolution analyses) to

perfectly match the actual data with the order cursor or section.

With classical tach (ext tach angular speed): The RPM is collected at the end of the analysis block.
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This situation leads to an offset in the waterfall calculation of the orders (cursors, sections). For a run up, as the angular speed is over evaluated, the
order calculation is lower than the actual ones.

With centered tach (FFT Tach or ORD Tach): The RPM is calculated as the average speed during the block duration to be synchronized with the
analyzed data.

= Brhual arder M

o LSO i e N

With the centered tachometer, the orders calculations match more accurately the actual orders in waterfall. The computation of the angular speed takes
in account the averaging, triggering and overlap used in the plug-in. The centered speed is calculated as:

CT = (RPM (end of block) + RPM (begin of block)) / 2

The RPM centering and averaging is done in the analysis plug-in prior to be connected to the waterfall. To use the centered tach simply add the said
tachometer to the corresponding plug-in (FFTn or SOAN). These additional tachometers are available in the waterfall as soon as one of the result of the
plug-in is added to the waterfall.

1. Add Tach to the Plug-in,

2. Add plug-in results (Spectra, orders, etc..) to the waterfall,

3. Display the waterfall,

4. Select the Plug-in Tach, as a tachometer and reference
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44 NVGate X-Pod: Temperature probe conditioner

This Xpod handles thermocouples and RTD transducers.

¢ PT100, PT1000 and J, K, T, N, E

e Integrated linearization

e Automatic cold junction compensation
¢ Standard flat pin connectors

44.1 Expander modules

The XPod is a device that can be fixed on OR3X TW analyzer. Each XPod is associated to a block of 8 inputs.

The XPod modules can be added, removed and exchanged between the analyzers in a few seconds,
making your instruments 100 % adaptable in the field.

5 sec. e

Plug... ...Play
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In the connected mode, when an XPod is present each corresponding input can be routed to:

- The BNC input (Standard)

- The XPod connector

44.2 Tutorial

e First connect Xpod to the analyzer and connect your temperature probes.

e Start Analyzer
¢ Start NVGate

¢ Select a DC Input and put in in a "plug in" (recorder, waterfall (for profile)...)

t Project

Report
I Inputs M CAN :-:'h Bandwidths ﬁ Available ! ﬁh Sine
Parametrics ._:"x ¥pod | E Mode: Start to stop - | ‘Used space: 67% I sl Multi-sine
' Il Signals
External Syncs £5 Record(s) + Swept-sine
Inputs | Record a | Outpt
Channels connection >
Modules
= E Recorder ~
= Source: DC input 1
- Source: DC input 2
@ Source: DC input 3
[]oc f”P"-'t 3 = M b cnikar
E% input g = (B8 Time Domain
input I
[]3 =suis = [Frr 2
[ % Syl E%FFH
[]DC input 10 = BFFT 4
[ ]DC input 11
: = @ Sync. order 1
[ ]DC input 12
[]DC input 13 = Sync. order 2
[ ]DCinput 14 = 'Ia’n octave
[]DC input 15 = e Qwerall acoustic
[]DC input 16 =l &g W aterfall
[]DC input 17 B Source: DC input 1 9
i e T i [T T
[]DC input 18 W B N
Select Al Unselect All Auto display
Dizplay connections properties
]S Cancel Apply Help
= Back Mext =
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¢ On settings, put:

+ "input type" : temperature
+ "physical qty": temperature,the type of
+ probe: type of probe that you are using. (range will be automatically set.)

Label Input type Transducer  §Physical gty. Polarity § Probe Range [
DCinput1 | DCinput 1 § Temperature MNone Temperature | Mormal [ J (yellow)§ -210°C/ +1100°C i
DCinput2 | DCinput 2 | Temperature Mone Temperature | Mormal J J (yellow)§ -210 °C/ +1100 °C
DCinput3 | DCinput 3 | Temperature Mone Temperature | MNormal § J (yellow)f -210°C/+1100°C =

Add/Remove
] Cancel Apply Help
e click on add/remove windows to deal about the display
'él Flea * Home Engne EVHV Measwement Acquisiion Display fGraphs
T ¥ vadust @ ¥ Zoom @ | A4 Cascade view T—;' Y Marker Mode [T seled
| I | '
e &, xzoom © | <« Windows =
.m:lcl,.lnamue Open Infotrace -ﬂ- L e = b = Ful .ﬁutﬂnl.a.hc ﬁ.d-d Free { SEPE h
s %, Reset Scales - Layouls [ | Sceen i Layout < & 1/325teps Pp
Windows a | Zoom | View | Arrangement Markers

Front-end Recorder Player Waterfal Layout1
Analyzer Result Channel F——
Front-end v| [DCinpu3 =i =) Layout1
- e B g
o
Gap
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44.3 Settings

44.3.1 General Xpod settings
e Type: For acquisition setup preparation, the XPod presence can be simulated in the office mode:

One XPod type selector is available for each XPod position.

Analyzer Setting Browser

=--E=8 Front-end

-~ Input settings
E b= CANM settings
|£| = Remote control
-+ Auto-ranging

|- Bxpander modules
-4 Position 1-8

-F= Type: Temperature

[®] Cold compensation: On

¢ Cold Compensation: Enable or disable the internal cold junction compensation for the corresponding active Temperature Xpod. This setting
enables the compensation of the connectors metal junction thermocouple voltage at the Xpod side. It uses the Xpod internal temperature
measurement (2 locations/Xpod) to correct the measured temperatures.

44.3.2 Input settings

DC Inputs

Label Input type Transducer | Physical gty. | Polarity | Probe | Range Current
DCinputl | DCinputl Temperature MNone Temperature | MNormal Jiyellow) | -210°C/+1100 =C
DCinput2 | DCinput2 | Temperature Mone Temperature | MNormal K (green) =200 °C / +1300 =C
DCinput 3 DCinput3 | Temperature Mone Temperature | MNormal T (brown) =200 %C S +390 °C
DCinput4 | DCinputd4  Temperature MNone Temperature | MNormal N (pink) -200 °C / +1200 °C
DCinput 5 DCinput5 | Temperature Mone Temperature | MNormal E (purple) =200 =C /+800 =C
DCinput® | DCinput@ | Temperature Mone Temperature | MNormal E (purple) -200 °C / +800 =C
DCinput? DC input7 | Temperature Mone Temperature | Mormal | PT100 (blue) | -180°C/+850°C | 2.0 ms&
DCinput8 | DCinput® | Temperature Mone Temperature | MNormal | PT1000 (grey) | -190 °C/ +850°C | 500 uf

¢ Input type : define the X-Pod

* Probe: Define the type of temperature probe connected on the XPod:
+ Thermocouple : J, K, T, N, E
+ RTD: PT100, PT1000, PT100 3 wires

For each type of probe the Temperature range is shown in the ?Range? setting.

While using RTDs (PT100 PT1000), the applied current can be selected
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Label ]lnput type ITunsdm:u ]thsiui aty. ]hnmrty I Palarity ]Prubt ICunﬂﬂ:
DCinputs | DCinput® Temperature Mone Voltage 1000 Mormal | Jiyvellow)
DCinput 7 DCinput? Temperature Mone Veltage 10/ Mormal | PTL00 (blue)

(the standard is 500 uA)
44.3.3 Sensor Connector

This is a standard connection. If you buy a temperature sensor it is already a cable like this :

3-WIRE
Probe cable

==
—

JUMPER WIRE (GND to (-)

2-WIRE
Probe cable

a
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note : for a 2 wire probe the third pin is optional. It is working with a 2 pin connector.

44.3.3.1 ABB PT 100 sensors

Some PT100 sensors have "A B B" indicator and not Gnd, -, + . In this case you need to cable the PT100 like this:

Pr Red

A

— White
B Analyzer

B

Black
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"-" is the "black" cable, the current source. It is the biggest pin.

+: is the "white cable" is the point than we measure on the midle pin.

Gnd :(A: red color) is the ground pin.

X pod is measuring beetween "+" and "gnd"
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45 NVGate: Properties

45.1 Properties overview

The properties are used as meta-data to enrich projects, models and measurements. They are informed while saving the items or by editing the
properties from the project manager.

The properties belong to 3 different categories:
e The OROS properties are automatically informed such as Dates, Author, Project and Saved results type
e The OROS user properties are predefined to be informed by the user: Comments, Site, Installation, Intervention, Measurement type, UUT,
Serial number

* The Users properties are created and filled by the operator while saving or by editing the properties. Ex: Customer name, Transducer type

While saving data (Project, Model or Measurement) the save dialog box proposes the following layout (same for Project, Model and Measurement):

Save Measurement @
Mame Properties
Measurementl Site Meylan test center
Comments Installation ZF¥32-A

Intervention Prototype validation

Gearbox ZFX32-A prototype validation Unit undertest Renault TEM1

Basic bump test Serial Mumber £3
———————— ; Measurement Type Bump test
Instrumentation check Acc Inputl

Custorner Car manufacturer &

ICP Yesg

[ K, J’ Cancel ][ Help
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On the left side the Item's name and the comments. Current Project and Model comments will inherit to the Measurements.
On the right side the OROS user and User properties. Current Project and Mode properties will inherit to the Measurements.
45.1.1 Saving Data

45.1.1.1 Enter properties values

To fulfill a property, click on the right cell of the corresponding line and add or edit text. To remove a property from the measurement, use the cross on
the right side of the corresponding line.

Sate I.Tq,rl'an test center
Installation ZFX32-4

Interventio R -
| Cuiitio .c.!fmanm.ﬁt_um

The user is given the possibility to fill in the content of a property from a drop-down list of predefined choices as shown in the window below:

B New Project X
Hame Froperties
| Hew Project ] Site
Comments Installation ee
| | Intervention
NewProperty|Choicel - |
|Choicel

[Choice3

Load Setup Cancel Help
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Filling in a predefined choice for a property (when for example creating a new project)

Below, we will explain how to proceed.
45.1.2 Manage properties

The properties visibility, behavior and association are managed through the properties manager. This is accessible form the NVGate ribbon:
Home/Preferences/Properties manager

Bl Fle * | Home | Measrement  Acgustion  Analyses  Daplay/Graphs  Report  Tooks

K; el

e 4B Save As Modd ] B9 kog Windew Data Management

Start... Conmect Post-Anslyrs Eit Filter Geners
Inputs Measurement ol Matoralfi 3 | Project T St
St Cabup Warking 581
B Properties Manager X
Property Behavior Suggest S mOperty
Fro
Site Apply to New Project Empty perty e
Installation Apply to New Project Empty i;ﬁmd} 3
Intervention Apply to New Project Empty M
UInit under test Apply to New Measurement Empty List
Serial Number Apply to New Measurement Empty Cholcel
MewProperty Apply to New Project Same a3 pr... Choice2
Choice3
Default value
Choicel -
F L4 Add... Delete |™  Incoming... Cancel
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Selecting the property LIST type during the properties management
45.1.2.1 Behaviour

¢ Apply to new "ltem": will show the property while saving the corresponding "ltem"

45.1.2.1.1 Suggest
e Empty: No suggestion
e Same as previous: Allows changing the property content after multiple measurements Ex: n measurements per units in a set sequence of
acquisitions.

e Same as today: Operates as the Same as previous but is reset to Empty at 24:00 every day. Useful for day by day measurement like
consulting.

45.1.2.2 Property Type: Free Text/List
After selecting a property, the property type can be selected. Three choices are available:
Free text: The user can enter any text freely when filling the property information.

List (restricted) : Fill-in the List items in the Properties manager. Then, when saving a project, a measurement or a setup the user will be able to
select the item from a combo list as shown below.

List: : This option is a mix of the "Free text" and "List (restricted)" option. During a save (measurement, setup or project), the list is proposed as a combo
but free text still can be entered. For that the list items should be entered in the properties manager for the selected property. In this case, the property

will be given the free text content but the list will not be populated with this new entry. If this is required, the list of that property can be modified in the
properties manager.

e Setting up the Default value for the property item.

For properties which are declared as list, it is possible to define their default value:
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ﬁ Properties Manager

| Property Behavior Suggest Location
Site Apply to New Measurement  Empty P'mPEft'!" type
Installation Apply to Mew Measurement  Empty List =
Intervention Apply to Mew Measurement  Empty
Unit under test Apply to Mew Measurement  Empty List items
Serial Mumber Apply to Mew Measurement  Empty
Measurement Type Apply to New Measurement  Empty E:ﬁ ;
capteurs Apply to New Measurement  Empty Choise 3
liew Apply to New Measurement  Empty
Location Apply to Mew Project Empty
MNVGate Version Apply to Mew Measurement  Empty

Default value

A v Add... Delete |+

Setting up the default selection from the list

45.1.2.3 Multi-selecting to modify several properties at once

A user can simply select multiple properties (using CTRL + Click) to achieve an action (Modify behavior, Modify suggest or Delete) on all of them at
once.

45.1.2.4 Deleting existing properties
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8 Properties Manager

Property Behaviar Suggest ; e
Site Apply to New Project Empty rupary type
Installation Apply to New Praject Empty | oL
Intervention Apply to New Project Empty
Unit under test Apply to New Measurement Empty
!Serial Mumber Apply to New Measurement Empty
|Measurement Type Apply to New Maodel Empty
‘Base |Apply to New Project | Empty

< »

A Add Delate Incoming...

Cancel
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Deleting existing properties
The selected properties will be deleted from the database. The multi-selection enables to delete several properties at once.

Once deleted, the properties can still be shown using the "Show deleted properties" (Option accessible from the delete button using the down arrow.
The property can be recovered by modifying the behavior to something other than "deleted" as shown from the window below.

. Properties Manager b
| Property Behavior Suggest PR T
Pr

|Site Apply to Mew Project Empty - qmw i
Installation Apply to New Project Empty L =
| Imtervention Apply to New Project Empty

|Unit under test Apply to New Measurement Empty

|Serial Number Apply to New Measurement Empty

Measurement Type Deleted Empty

Atendees Jeleted Empy

i ﬁ v Add... Delete |*| | Incoming... | oK | Cancel
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Show deleted properties

Tips: How to completely reset your properties base?

'To achieve this, you must delete the files "userPropertiesLibrary" and "userPropertyPolicies" which can be found at this location:
C:\Users\Name\AppData\Local\OROS\NVGate'

45.1.2.5 Managing the incoming properties

This feature allows a user to choose how to deal with properties coming from imported NVGate projects, measurements and models (after an
import or a collate for example).

You can select what will happen to a property when the import occurs. The behavior is adjusted after pressing the button "Incoming ?"
2 main choices are available: Import or Ignore

e Import: When this behavior is selected, the user needs to select the following settings:

¢ "behavior": apply to a new project, to a measurement, to a model, or don?t apply it (Nothing).

¢ "suggest": empty, same as previous, same as today.

To update the properties for a team who use several PCs, select this option, then import a project, measurement, models on the PCs. The new
properties will be including on the new PC, including combo list.

e [gnore: When this behavior is selected, the property will actually take the status deleted right at the import level.

B
Property Eehavior Juggest D ]
Site Apply to New Measuremnent Empty
Installation Apgply to New Measurement Empty When N¥Gate imports 2 project or measurement, and ingoming r
Intenvention Apply to Mew Measurermnert Empty properties are enoountersd:
lieu Apply to Mew Measuremnent Empty 1
Unit under test Apply to Mew Mexsurernent Empty (@) Impart the incoming property with the Falowing settings:
Serial Number Apply to Mew heasurement Empty
Measurermnent Type Apphy to New Measursment Empty Behavior | Apply 1o New Measurement =
Location Apply to New Project Ernpty Suggest |Empty -

() Ignore the incoming property
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Setting up what will happen to a property during an import

45.1.2.6 Sorting the properties

It is now possible to rank properties (after selecting them) to change their order:

Property Behavior Suggest Aecrycntos
| Site Apply to Mew Measurement  Empty Property type
Installaticn Apply to Mew Measurement  Empty Free Text s
Intervention Apply to Mew Measurement  Empty
Unit under test Apply to Mew Measurement  Empty
Serial Number Apply to Mew Measurement  Empty
Measurement Type Apply to Mew Measurement  Empty
capteurs Apply to Mew Measurement  Empty
liew Apply to Mew Measurement  Empty
Location Apply to Mew Project Empty
| NVGate Version Apply to Mew Measurement  Empty

Add... Delste |*| | Incoming.. |I| Cancel

45.1.3 How to manage the list of properties independently from NVGate?

The list of properties used in NVGate can be found in the userPropertiesLibrary.upl file located in following folder:
C:\Users\user\AppData\Local\OROS\NVGate.
The properties behavior is defined in the userPropertyPolicies.xml, located in the same folder. Both files can be edited independently from NVGate.
45.1.3.1 Structure of the userPropertiesLibrary.upl file
All the properties are listed in this file. A property is defined with 4 main fields:
1) Property ID
The property ID must have this form: user.username.propertyname. The username can be freely chosen (but must be different from ?oros?).
Choose a name that cannot conflict with the user name of incoming properties (imported from projects/measurements/models).The
propertyname can be freely chosen too.
2) Title
The title can be identical to the propertyname given in the property ID.
3) Type
There are 3 different property types:
0 text

0 constrained list
0 unconstrained list (the user can type a value that is not in the predefined list).
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4) Value

In case of a property defined as a list (constrained or unconstrained), all the possible values are listed. The default value is specified.

The file structure is described below, with the example of Property 1 as text, Property 2 as unconstrained list and Property 3 as constrained list.

NB: NVGate software automatically creates default properties (such as ?site?, ?installation?, ?intervention?). They are hidden if the incoming properties
are set to ?hidden?).

File header

<libraryUserProperties version="1.0">

<properties version="1.0">
Property 1 as type "text"

<property version="1.1">
<propertyId>user.username.Propertyl</propertyId>
<title>Propertyl</title>

<value></value>

<type>text</type>

</property>

Property 2 as type "unconstrained list"

<property version="1.1">
<propertyId>user.username.Property2</propertyId>
<title>Property2</title>

<value></value>

<type>enumerated</type>

<enumerated version="1.1" flavor="unconstrained">
<value>Valuel</value>

<value default="true">DefaultValue</value>
<value>Value3</value>

</enumerated>

</property>
Property 3 as type "constrained list"

<property version="1.1">
<propertyId>user.username.Property3</propertyId>
<title>Property3</title>

<value></value>

<type>enumerated</type>

<enumerated version="1.1" flavor="constrained">
<value>Valuel</value>

<value default="true">DefaultValue</value>
<value>Value3</value>

</enumerated>

</property>
File footer

</properties>

</libraryUserProperties>
45.1.3.2 Structure of the userPropertyPolicies.xml file

The properties policy are defined in this file. The 2 main fields are:
1) applyTo:

¢ nothing

O project
¢ measurement
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¢ model
¢ hidden

2) presetPolicy:

0 empty
0 sameAsPrevious
¢ sameAsToday

The sortWeight field enables to change the order of the properties in the list. When using the policies ?sameAsPrevious? and ?sameAsToday?,
NVGate saves the values typed by the user in the field ?value? and the date in the field ?date?.

The file structure is described below, with the example of the 3 properties listed in the userPropertiesLibrary.upl file. At the end of the file, the policy of
the incoming properties (imported from projects/measurements/models) is defined.

File header

<nvgateUserPropertyPolicies version="1.0">
<list>

Property 1

<userPropertyPolicy version="1.1" propertyId="user.username.Propertyl">
<applyTo>nothing</applyTo>

<presetPolicy>empty</presetPolicy>

<value></value>

<date></date>

<sortWeight>1</sortWeight>

</userPropertyPolicy>
Property 2

<userPropertyPolicy version="1.1" propertyId="user.username.Property2">
<applyTo>nothing</applyTo>

<presetPolicy>empty</presetPolicy>

<value></value>

<date></date>

<sortWeight>2</sortWeight>

</userPropertyPolicy>
Property 3

<userPropertyPolicy version="1.1" propertyId="user.username.Property3">
<applyTo>nothing</applyTo>

<presetPolicy>empty</presetPolicy>

<value></value>

<date></date>

<sortWeight>3</sortWeight>

</userPropertyPolicy>

</list>

Policy of incoming properties

<default>

<userPropertyPolicy version="1.1" propertyId="default">
<applyTo>hidden</applyTo>
<presetPolicy>empty</presetPolicy>

<value></value>

<date></date>

</userPropertyPolicy>

</default>

File footer

</nvgateUserPropertyPolicies>
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46 NVGo

NVGo

Developer Oros SA
Type Data Acquisition, Recorder
First release 2018
Latest Version V1.1.10253 - June 2023
Download .apk Here
Operating system: Android (only working with OR10 Hardware)
Language English

Official website oros.com and here!

46.1 NVGo

NVGo is the MODS monitoring software for android devices. This app is designed to:
e Manage Templates for OR10 front-end and record setup.
¢ Adjust the front-end and recorder settings.
¢ Continuously monitor the signals in different domains (level, time and spectral).
e Start & stop recording.
¢ Add properties and comments to records.
¢ Manage records in OR10 memory.
46.1.1 Installation
1. Download the latest NVGo Android Package Kit (.APK) on your Tablet or smartphone. Use the download link on the right.

2. On your Android device select the NVGo .apk file, then choose install.

3. Authorize the installation of unknown sources to install it directly

If the install is not working you need to enable APK installs on your Android device

1) Navigate to your phone settings menu then to the security settings and/or private live protection.
2) Enable the Install from Unknown Sources option. (can be on specific autorisation)

3) Use a file browser and navigate to your download folder.

4) Tap the APK to begin the installation process.

The app should safely install.
46.1.2 Connection to OR10

1. Start NVGo from the Android device.
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Select Instrument

Refresh

instrument list

Press here for:

Mo device found

Opens Android Wi-|
menu

Cuit NVGo

2. Power on the OR10 hardware.

3. Wait for power-on to complete, until you get the main menu on the OR10 screen.

4. Press the "Wi-Fi" button on NVGo. The Android Wi-Fi menu is displayed.

Wi-Fi (%

=

Wi-Fi

WANLABLE ME TVWICIFS

or-gues]

OR10.903490

-t

u u:|

5. Connect to the OR10. (default password is : 12345678 )

6. Press Android back (<) button to return to NVGo.
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Select Instrument

3247
necting.

Refresh the instrument list. When your OR10 appears showing "Ready", click on it to start NVGo with this instrument.

Main screen :
ShowSet sampling frequenc —
PG Y | Current Templare.
Current recording time or available | i Press to open Templates list Available memorny and
recording time (red dot) - 3 I — Show OR10 name record duration. Press
I
\ | A~ to open recorded
1 .." l\. | a4 . .
L " " - ; sigmials list
Open inputs settings ——=4
DO s g X 162 mg OR10 battery bevel
186 e
Open recorder settings nes \ATI-Fi level. Press
to get back to
&mg Connection menu

7019 48

Input LED as in
NvGate/Teamwork 1] ) e 1.4 48

34.73 o8

Start/Stop recording
Activate play back on
| OR10 headphones
Show vu-meters graph = |
— Show spectra/trigger block

Show Signal envelope graphs  ———
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46.1.2.1 LiveView

LiveView screen shows the spectra and trigger blocks of the 2 highlighted inputs of the left column.

Open FFT setti
Press to display pen settings

Displayed inputs are changed by swiping the graph up/down. It is also possible to select the displayed inputs by pressing the selected input from the left

column.

FFT settings allows for adjusting averaging and resolution. The Y scale may be set to linear or log. This preference is saved in the Android device.

46.1.2.2 Signal

Signal shows the raw data envelope of the 2 highlighted inputs of the left column.
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Adjust monitoring

;i duration
Press to display

AR&aT R

h Run

Displayed inputs are changed by swiping the graph up or down. It is also possible to select the displayed inputs by pressing the selected input from the
left column.

Y scale is continuously adjusted to input ranges. When the 2 active inputs show the same units, both Y scales are identical.
46.1.2.3 Levels

Levels shows the RMS and Peak levels of all dynamic inputs together.

226 mg

417 mg

Peak level
Smg
RIS level
18359
73.1dB Acoustic channels are

shown in dB

D mec R 78.42 dB

P mic L G&6.87 dB

Press to swap lin. /
P moc R 39.53 dB
log scale
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46.1.2.4 Playback

Press the headphone icon on bottom right of the main screen to activate the playback. The 2 active inputs (blue background on the Signal and LiveView
screens) are replayed on the OR10 headphone plug. The volume is automatically adjusted. Caution, the playback volume is dependent on the used
headphone impedance. Signal amplitudes close to the range peak may generate high volume with low impedance headphone. Usage of very low
impedance below 60 Ohms is not recommended. The stereo allocation of the played signals may be inverted by pressing the headphone button until the
2 background colors are inverted.

46.1.3 Setting up the OR10
46.1.3.1 Loading a Template

The Templates are generated and added to the OR10 memory with NVGate (see NVGate Template generation §). They are used in the same way

NVGate Models is in order to setup the front-end with predefined settings. The Template properties and description will be saved in the Measurements
made with it.

Press the central (Setup) field of the top ribbon to open the Template selection screen.

Swipe to change

Exit screen . selected Template | | [
without modification

Template information
from NVGate
Front-end
couplings,
Labels &
Linits

Recorder summary

Press here to apply
selected Template
to OR10

Templote & Measurament

—

Comments
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46.1.3.2 Adjust the Front-End

Input settings may be adjusted manually. Press the left (Settings) BNC button of the top ribbon to open the Front-End settings screen.

Exit screen

Press to
change inout

It 1

Press to change

Press to activabe
input sensitivity

deactivate iInputs

Press to edit Press to change
input names inowt unit
Press to change
input range
Aulo-range Check ICP
Press to adjust individually and |
synchronously each input range according f
- Press to Check the presence of an ICP transducer on
to the max absolute level on 1 sec period,
| each input. This takes a couple of second to stabilize
the ICP voltage. Results are shown by text color

= Ok, ICP = Ko
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46.1.3.3 Adjust the Sampling Frequency

The sampling frequency is always displayed in the main screen. Simply select the desired sampling rate from the Top Ribbon drop down menu.

05:10:22 ] ’ 4 binaural

This menu is not available when the OR10 is recording.

46.1.3.4 Adjust the Recorder

The recorder mode and duration may be adjusted. On the left (in Settings), press the recorder button on the Top Ribbon to open the Recorder Settings
screen. This menu is not available when the OR10 is recording.

4 binaural

You can choose between fixed duration Start to Time and manually controlled Start to Stop for recorder modes.

Start to Stop
Start to Time

Start to Time

For Start to Time, the duration should be updated by editing the field or using the +/- buttons.
46.1.4 Make a Recording
46.1.4.1 Start Recording

When the OR10 setup is done, the system is ready to start acquiring and saving the input data. To start the recording, press the bottom left Run button
or press the "REC" button on the OR10.
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r's *  Current record duration HH:MM:55

Red dot & «REC» 4 binaural
indicates that

record is OM

Pass R

LRear L

Record start

instant

Red line indicates that record s OMN. on Sigogl scressn —

To stop the recording, press Stop on the bottom left or press the "REC" button on the OR10. In Start to Time mode, the recording will stop automatically
when the duration time is reached.

46.1.4.2 Save & Inform Recorded Data

When the record is finished, the save screen is shown.

S Temolate based name
surement
Cab-Run_ 1024
Press to
increment the
Press to edit
Meosurement — NVH p - -
¢ 123456 — Press to reset
COMmments 23456 = .

p— - field
jul XTRE .
: Press to edit field

Press to cancel
record

Record summary Fress to save

record

o Mol Save
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Recordings are saved with the predefined base name of Template. A combination of 3 numbers and a letter is added to manage the multi-acquisitions:

e Letter is incremented while using the same Template for multiple acquisitions (called RUNs)
e Number is incremented and letter reset when Template is changed.
e Number and letter are automatically incremented to avoid overwriting existing files in the OR10 memory.

In that way, each RUN of a measurement type will be called: BaseName_102A, BaseName_102B, BaseName_102C, etc?

All the properties with contents are saved with the recorded data. Saved properties will be associated to the Measurement when records are imported

into NVGate.

46.1.4.3 Check OR10 Memory Content

You may browse the OR10 recorded data from NVGo. Press on the Capacity field (DAQ) which is in the Top Ribbon on the right.

'@ P 051022

4 binaural

Lsed Front-end
couplings,
Labels & Units

Laft Mic

L |;|r1 T

Measure
Comments

Swipe to change
selected Measurement

Cab-Run

Free [ total
memaory capacity
2% =

155/ 157 GB
Measurement

properties

Delete
Measurement

Record summary

Summary
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The Record list screen is displayed.
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47 OR10 MODS

MODS is a set of hardware and software components that can be combined to serves multiple noise & vibration measurement applications. OR10 is the
multimodal instrument for MODS.

This will help you efficiently handling your new instrument. Please read it carefully before operating your MODS components.
47.1 Package contents
Your OR10 is delivered with accessories, software and licenses according to the ordered configuration.

1. OR10 Instrument, with 4 or 8 dynamic inputs, 2 ext. sync inputs and optional software licenses for NVGo android App, Standalone interface and
NVGate PC software

2. USB-C power supply designed to power OR10, and charge internal battery.

3. USB-C cable for power supply.

4. Specific Ethernet cable for operating OR10 from PC with NVGate software.
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5. Lemo to BNC adapters cables: 3 models:

A: Dynamic inputs 1 to 3

B: Dynamic inputs 4 to 6

C: Dynamic inputs 7 & 8 plus Ext. Sync 1 & 2. Input 8 and Ext. Sync 1 are sharing the same BNC.
Note: these mini-LEMO connectors are spring locked. Pull-on outer ring to remove the connector.

4

s

6. GPS antenna.

~

. External Wi-Fi antenna to extend wireless range. Works for both NVGo Apps on tablet or smartphone and NVGate on PC

e

8. CAN bus cable (Optional)
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9. uSD card adapter for PC.

10. Carrying bag.

47.1.1 Instrument description

Touch screen

Power On/Off

Wi-Fi external

antenna (Black)

Flayback head-phones

3.3 mm stereo

Electrical ground

Ethernetconnector

Ext.Synch 1 ¢

Keyboard
Up— REC - Down
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47.1.2 Starting OR10

Connect the USB-C cable to the OR10 on one side and to the power supply on other side. Plug the power supply into the mains. The OR10 beeps 2
times to acknowledge power supply presence.

47.1.2.1 How to use the touch screen

The OR10 touch screen does not react to short Presss. Use longer press (200 ms to 0.5 second) for proper operations with the touch screen. The up
and down arrows on the screen can be pressed using the physical buttons.

47.1.2.2 Powering on/Off

 OROS OR10

Ver:1.0

Press the On/Off button from Top panel until OR10 beeps. The instrument shows the following screen:

If you power-on the OR10 in battery mode (No USB-C power supply), the system requires confirmation. This behavior is compulsory for shipping
devices with Li-lon batteries by Airplane. Press Yes or down arrow to start.

OR18 Standalone
OR18_993493

U1.0.8.508851

The system shows the serial number and the middleware version.

If you have a standalone license it is replaced by the following one:

Your OR10 is now ready to be operated with the purchased licenses.

To power off the OR10, Press the On/Off button quickly once. The screen will show:
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Shutdown/restart?

Press on Shutdown to power off.

¢ Maintain the pressure until the OR10 rings. OR10 will shutdown just after pressure release.

47.1.3 Connecting to OR10
47.1.3.1 To PC through Ethernet

The OR10 Wi-Fi is automatically disabled when the OR10 is connected to NVGate with the Ethernet cable. Connect the delivered Ethernet cable
between the OR10 and the PC. The Ethernet protocol used by OR10 is IP V6. Check that your PC's Ethernet adaptor is properly configured for IPV6
connection. |IP addresses are automatically managed.

47.1.3.2 To PC or Tablet through Wi-Fi

Attention, NVGate is a real-time software which need to process gap free signal (no missing samples). OR10 being a DAQ, it sends continuously raw
data to the PC. Using Wi-Fi connection is not recommended in buried environments or with high channel * sampling frequency configuration. Using a
wired Ethernet ensures gap free acquisition and stable operations

47.1.3.2.1 Enable and setup OR10's access point

Verify the OR10 Wi-Fi is activated from the following menu on the instrument.
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Press the instrument menu on top left of main screen. Then press the Wi-Fi button, the Wi-Fi menu is displayed.

Enable the Wi-Fi and install the Wi-Fi antenna (black) on the top of OR10.
Caution, do not invert the Wi-Fi (Black) and GPS (Orange) antenna. This may break the connector pins.

Bandwidths and locations must be adapted to the country where you operate the OR10 if you plan to use Wi-Fi.

Bandwidths: Pressing the top right button toggle the bandwidths between n /2.4 GHz and ac / 5 GHz.

Locations: the location is adjusted from the NVGate Connection dialog. This usage does not require licenses.

Caution: the 5 GHz bandwidth is not compatible with World location. Selecting this combination from OR10 screen will block the OR10 Wi-Fi.
47.1.3.2.2 Connect to the access point

The Ethernet protocol used by OR10 is IP V6. Check that your PC's Ethernet adaptor is properly configured for IPV6 connection. IP addresses are
automatically managed.

Open the wireless connection dialog and select the OR10. Your OR10 SSID is: OR10_XXXXXX where XXXXXX is your OR10 S/N.

A password is requested. Default password is "12345678". It is recommended to update this password to ensure data security and avoid interferences
or malwares.

' -
-
Currently connected to: 3
i or-int 2
’ Inbernet access
Unidentified network
Mo Internet access
ol
OR10_903493 Connected _ll
W
|
M
Kl
N
- il
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Start NVGate from the PC. No licenses are requested at this point. The NVGate connection window in displayed:

QR10 903493

OR.10 v1

OFR10 903493 (3493) A mware  Up-to-date

8903493

IPvE Auto

IPv6 Auto

Server

Check for new version online

If your instrument is not visible, click on Refresh to update the list. with Windows 10, if the OR10 is not visible, it may be necessary to allow "Manage
random addresses" from the OR10 Wi-Fi connection properties.

Select the instrument, the right panel will show OR10 information. Hyperlinks allow modifying contents/settings.

For Wi-Fi setup, click on Server, the IP dialog is displayed.
Mode and Country must be adjusted to local standards.

Channel allows optimizing the Wi-Fi performances and bandwidth jamming. Available channels depend on selected Country. Contact your IT services to
adjust it.

It is recommended to modify the default password.
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Analyzer [P Address 2

/M 903433
Analyzer IP  FES0:: 204:F3FF:FE07:90DE%6 1%
Computer IP FEBD::3025:04F9:53B0:FES3%19

gl Lo e
- HCE Carvar

Wi-Fi |Enabled v]
Status Wireless access point service started
Country [FR -|
Mode |nf2.4GHz - |
Channel (8 =

5510 QR10_903493
'255phrase sesseses

show Passphrase

K ] | Cancel

Your OR10 is now connected to the PC within local regulation standards. Click on Ok and on Start from the NVGate connection dialog to launch NVGate
software with the OR10 as a front-end.

47.1.4 Accessing OR10 data

OR10 data consist of Templates (setups) and Measurements saved in the uSD memory.
47.1.4.1 Using the puSD card adapter

Press the instrument menu on top left of main screen. Then, press Swap SD button.

Return

Shutdown

The swap procedure starts, it takes just a few seconds:

1. When the OR10 asks: Swap SD card? press Yes to continue

2. Then OR10 proposes: Remove and insert new SD card. Remove the uSD card from the chassis aperture on the right side of the OR10 by
push-pulling the card on the slot.

3. Plug the puSD in the adapter and plug it to the PC.

4. Browse the SD card from your PC. Files & directories are available for Copy/Paste/Delete. Directories and files types are discussed in next chapters.
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5. When your data are collected, re-plug the uSD car into the OR10 slot, and press Done to continue.
OR10 restarts. It will be ready to operates when the Main menu of the standalone interface is shown.
47.1.5 MODS OR10 Software

47.1.5.1 NVGate

Read NVGate home page

47.1.5.2 Stand alone operation

Read OR10 stand alone operation page

47.1.5.3 NVGo: Android OR10 Aplication

Read NVGo Android Apllication page
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48 OR3X Hardware Instruments

48.1 OROS Teamwork instruments Range

This manual applies to the whole OROS Teamwork instruments range.

OR36 16 channels

OR38
32 channels

OR10 04 :
8 channels channels

Dear customer, thank you for purchasing an OROS Teamwork instrument. The Teamwork instruments are designed to fulfill industrial applications of
noise and vibration measurement and analysis. Your new instrument covers most of the measurement situations in the Automotive, Manufacturing and
Automation, Energy & Process, Aerospace and Marine industries. It applies for real-time/Post-analyses as well as recording/playback of a raw signal.
These instruments are suitable for field, on board and laboratory operations. They are also capable of remote/standalone measurements without any
operator at their side. OROS Teamwork analyzers mainly run while connected to a Windows PC that drives the control and analysis software.

48.1.1 O4 analyzer

O4 is a compact analyzer. It offers 2 or 4 dynamic inputs with 2 ext. sync.
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2 High speed Tach inputs
Oversampled, up to 32.8 MHz
(30 ns), 240V

I

4 BNC Inputs

+40V, 256 kS/s, 24 hits ADC

Dynamic range: 140 dB

Accuracy: Phase =0.02°, Amplitude +0.02 dB

48.1.1.1 Back Panel
The back panel includes:
¢ USB-C connector for data and power supply

¢ USB-C connector for back-up power supply
¢ Mini-LEMO connector for Generator (Mini-LEMO-to-BNC adaptor is provided)

M inil-LERMO comnectar
far Generatos

WSB-C connectar for USH-C conneciar for Grounding screw
data and porwer supply stk porser supply

48.1.1.2 DC POWER SUPPLY AND POWERING ON

O4 instrument is powered by DC power through USB 3.0 Power Delivery protocol, which can be provided through a USB computer port or external DC
supply. When the computer can power O4 (8 W) with a single cable, the LEDs on the back panel are lit as shown below:

’j i‘ .-

48.1.1.2.1 OLD PC

When the computer port is not powerful enough to supply O4, this could happen with old PCs without a USB 3.0 port. Then a backup power source is
required, with a maximum of 5 volts and 2 amps.

In case of back-up powering, please follow the instructions:

1. Connect the back-up power first and wait until the LED turns green
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2. Connect the first USB port to PC and wait until the LED turns green.

Y

All the connections of O4 instruments comply with SELV (Safety Extra Low Voltage) conditions.

48.1.2 OR35/0R36/0RMP/OR38 Teamwork instruments

ORS35, OR36, ORMP & OR38 cover high end applications with multi-channels chassis. They offer from 4 to 32 universal inputs, 2 ext. synch, 2
generators and optional auxiliary channels supporting generators, trigger/tach and parametric inputs.

48.1.2.1 Front Panels

OR38 OR36/MP OR35
Inputs 1 to 32 Universal 1 to 16 Universals 4 or 8 Universal + 2 Dynamic
Outputs Generators 1 & 2 Generators 1 & 2 Generators 1 & 2
Triggers External Sync.1 & 2 External Sync 1 & 2 External Sync 1 & 2 in // with Dynamicl
Auxiliaries gu?;aifglo(;iifs)sy”m (Depending on the 4DC, GEN or Ext synch No
Overview
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The universal inputs gather both dynamics and parametric input in the same board and connectors. The type of use of the universal inputs is selectable
by software (NVGate®) during the analyzer operations. The universal inputs fulfill all the performances, precision and operability of each specific input

type. All the connections are Very Low Safety Voltage.

48.1.2.1.1 Inputs LED colors

For each input connector LED shows the current status:

Color Input type

Signal level

Green Dynamic

FS<ref>Full scale</ref>-30 dB < Signal < FS

Dynamic

0 < Signal < FS-30 dB

Dynamic/Parametric

Signal > FS (Overload)

Yellow Parametric

FS-30 dB < Signal < FS

Parametric

0 < Signal < FS-30 dB

Off Inactive

N.A.

48.1.2.2 Lateral panel

With the universal inputs and the adapted connection kit (Not available for ORMP), the OR35, OR36 and OR38 can hold signal conditioning modules

called XPod (dockable eXPander module).
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The XPod is a device that can be fixed on the OR35/0OR36/0OR38 side. Each XPod is associated to a block of 8 inputs.

The following optional XPod are available:

 Bridge signal conditioning for strain gauges, dynamic pressure and force measurements.
e Thermocouple and RTDs for temperature measurements.

To fix the XPod on the analyzer:

1. Warning: do not plug or unplug the XPod when the analyzer is powered on, shut it down for this operation.

2. Lock the XPod hook in the notch on the back of the analyzer,

3. Lower the XPod to the corresponding connector on the top of the analyzer,

4. Secure the XPod on the analyzer with the screw on the extension key of the XPod

1 2 3

Note: When travelling, fix the XPod to the analyzer to avoid any damage. In the absence of an XPod, secure the rubber cover on the analyzer. There
are two rubber covers on the XPod, which allows having a cover left if one is lost.

48.1.2.3 Back Panels

The back panel supports the connectivity, power supply and accessories connections.

E{]RSE BACK PAMEL

g K Ground
C DC power in ChnirRCEDR 1 High speed port (Can BUS)

H Reset G R5-232 for remote I
control
F USEB ports for raw
B Cascade clock Audio (future use) A Connection to PC data recording & Wi-Fi
synchronization e
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ORS35 instrument complies with SELV (Safety Extra Low Voltage) conditions.

;GHSE}'MFIEB BACK PANEL

_ Reserved for service
J High speed port )
: i {Can BUS) K Ground connection
I AChYity B Cascade clc

synchronizati

C DC powerin

IN - S¥NCH - DUT

HRESEt -l: :-- ||||I||

G R5-232 for remate control Audio {future use) A Connection to P
and cascade

[ Removable Mohj-disk,
128 to 512 GB 55D | Accessory power F USB ports for raw data

supply recording & Wi-Fi
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All the connections of OR36, ORMP and OR38 instruments comply with SELV (Safety Extra Low Voltage) conditions.

48.1.2.3.1 Back panel connectors description

¢ A: Two Ethernet (1 Gb/s) connectors: One for connection to PC and one for cascade of analyzers.

Connect the PC to IN. In cascade mode connect the PC to first analyzer (master) to IN. Next units are daisy chained (OUT -> IN, OUT- > IN, etc?) in
cascaded mode. The cables required are Category 5 un-shielded twisted-pair. Use the blue cables.

1. +5V,

2. 49V,

¢ B: 2 clock synchronization connectors (100 Mb/s Ethernet). Please do not use while using a sole analyzer. Daisy chain from Master unit to the
next one in cascaded mode (OUT -> IN, OUT- > IN, etc?). On the Mobi-Pack, synchronization connectors are on the front panel

¢ C: DC power in XLR connector (Not available on ORMP ). To be plug with the external power supply. Warning, do not mix the instrument
power supply types.

¢ D: Mobi-disk. The Mobi-Disk holds the recorded raw data. So please power off the analyzer prior removing or inserting it. When using the
analyzer without the Mobi-disk plugged in, use the obturator cover to protect the internal parts of the analyzer.

¢ E: Disk activity LED: The LED will flash while data are written on or read from the disk.

¢ F: USB 2.0 for raw data recording: To record on an external disk, power off the analyzer, remove the Mobi-Disk (put the obturator cover), plug
your USB memory device and power on. The raw data will be saved on the memory device. Caution, the write speed on your memory device
may lead to a throughput error, check the performance before using it for actual measurements

¢ G: Interface connector: RS-232 for remote control through RJ11 connector

¢ H: Reset. To be used when your analyzer does no respond to any command. Insert a paper clip in the hole and press smoothly.

¢ |: Accessory Power supply. This connector provides power supply for external use (transducer, tachometer, etc? power supply). The available
voltage and power are:

3W,16A

6W, 650 mA

3. +15V, 6W, 25 mA

5-PIN CIRCULAR CONNECTOR PINOUT & SPECIFICATIONS

1: +5V / GO0mA £ 3W 2: 49V [ BeEmA £ BW

3: 415V S 100mA £ 3W

“\_5: CASE SHIELD

Pin F # | Valage | Max Currend | Mas Power | &
1 | +GWWCC [ »5vDC [ GO0mA |  IW
2 WWEE | eSNDG | GGimA | &W
3| MSNVLC | S1WDG | 1omA | aw
| 4 |PowsrGround | ovDC | WA | WA |
5 Shield | WA | MNA | HA REW. 01 DATE 164 00 |
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¢ J: High speed port: Used for connection the CAN bus probe
¢ K: Ground connection. Use this screw to connect the analyzer to the ground potential

48.1.2.4 DC Power supply

EDHSE & OR38 COMNMNECTOR

These analyzers are powered by an external power supply through the DC power supply connector:
Megative pole

Safety ground (connected to

¥LR Lock the metal case)

Positive pole

EDHMP CONNECTORS

The power supply connectors are as shown below:

AC Power input

System OM/OFF main
switch

AC Power output (supplies
power to the computer)
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48.1.2.4.1 OR35 connector

ORB35 features a coaxial connector. Center is positive terminal; outer ring is negative and ground terminal:

The analyzers may be powered from an external DC voltage® to replace the external power supply. The power voltage and current must fulfill the

following conditions:

48.1.2.4.2 OR35 Power supply

Power <30 VA
Volt 110 t0 220 VAC 1.7 A
External AC Power supply ollage ° max
Frequency 50/60 Hz
R 10Vto28V
DCin ange 0Vto28
Overload protection Absolute maximum < 40 V /> 31 V poles are disconnected
Type Built-in 89 Wh Li-ion 8 modules (UN38.3 certified)
Battery Autonomy 3h (4 ch 1 DSP 12.8 kS/s)
Charge time 3 h (typical)

Charge conditions

DC power supply > 12V

48.1.2.4.3 OR36/0RMP Power supply

DC in (Not applicable to the ORMP)

Power <60 VA
Volta 110t0 220 VAC /1.7 Ama
External AC Power supply ge X
Frequency 50/60 Hz
Range 12 Vto 28 V (DC voltage < 17 V will discard the battery)

Overload protection

31 V (over this voltage DC poles are short-circuited)

Battery

Type NiMh 11 modules (no memory effect)
Autonomy 2h(4ch1DSP 12.8 kS/s)
Charge time 2 h 30 min (typical)

Charge conditions

DC power supply > 18 V

48.1.2.4.4 OR38 power supply

Power <100 VA
Voltage 110 to 220 VAC / 2.0 A max
External AC Power supply 9
Frequency 50/60 Hz
DCin Range 15V to 28 V (DC voltage < 22 V will discard the battery)

Overload protection

31 V (over this voltage DC poles are short-circuited)
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Type NiMh 17 modules (no memory effect)

Battery Autonomy 2h (8ch 1 DSP 12.8 kS/s)
Charge time 3 h (typical)
Charge conditions DC power supply > 24 V

Note: All External power supplies accept mains supply voltage fluctuations up to £10 % of the nominal voltage; Transient overvoltage up to the levels of Cat II; Temporary overvoltage occurring on the mains power
supply.

Note: Externals power supplies provided by OROS must operate in the range of -10°C to +40 °C
48.1.2.5 How to connect analyzer in cascade?

The way to connect your TW analyzers together and use them as a chain is the one under.

Master Slave

To computer

o i 0 R

-.DUT
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For hardware connections, take a look at part 1.2.9 here.

48.1.3 Batteries

OROS Teamwork instruments contains an internal battery block particularly useful for autonomous operations (except for OR34) or in case of temporary
power failure (all OROS Teamwork instruments).

The batteries of OROS Teamwork instruments are designed to provide maximum trouble-free life. To obtain the longest battery life, please follow the
following advice:

e Caution: Temperature above normal room temperature will shorten battery life. If OROS Teamwork instruments is stored or shipped at more
than 40°C (104°F), recharge it before running the system.

¢ Charge the battery in cool area. The battery is charging when an OROS Teamwork instrument is plugged to a power supply. Charge stops
when the Front Panel indicates 100%.

e Caution: Never store OROS Teamwork instruments with a discharged battery.

All batteries gradually lose their charge (the higher the temperature is, the quicker the batteries lose their charge). If you store your system for a long
time without using it, recharge the batteries every two or three months. This practice will extend battery life.

48.1.4 Fan

The cooling fan is used to reduce the temperature inside OROS Teamwork instruments. From the Front Panel the user can manually switch it on or
switch off (for very sensitive acoustic measurements).

The fan operation will be automatically forced when the temperature inside the OROS Teamwork instruments reaches 50°C and stops at 43°C.

Warning: Do not cover the Teamwork instrument in order to let the ventilation operate properly.

48.1.4.1 Temperature and fan management

Internal temp System status Fan

65°C (149 °F) Forced shutdown, do not operate Off
60°C (140 °F) Normal Forced max
50°C (122 °F) Normal Automatic Fast
45°C (113 °F)
30°C (86 °F) Normal Off
0°C (32 °F)
_Ro 23 °F
5°c(@3°h OK with 1 min/°C Warmup Off
-20°C (-4 °F)
-25°C (-13 °F) Storage, do not operate Off
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48.1.4.2 Powering on/off OR35- OR36/ORMP - OR38

The Teamwork instrument feature an LCD screen on the front panel.

To start OR35/0R36/ORMP/OR38 instruments, press the On/Off button of the Front Panel. "OROS-3 Series Powering up" is displayed on the LCD
screen.

READY D-rec

Instrument auto-tests are performed until "System OK ?" appears on the screen or "Ready D-rec" if the D-rec option is available.

If auto-tests return an error message, please contact your OROS Support.

Power off OR35/0R36/ORMP/OR38 instruments by pressing on the On/Off button of the front panel for a few seconds until "Shutdown" appears on
the screen or by pressing on the right-hand button of the front panel «?", then on the second button for "S" (Shutdown) and confirm by pressing "Y"

(Yes).

From the LCD screen:

SYSTEM OK

I

)
© OG-V

Press the right-hand button for "?". The following menu is displayed:

SET IP / SHUTDOWN z’
RESET IP [s] R

© @@@@

This menu allows to:

¢ shutdown the analyzer (second button for "S")
¢ reset the analyzer (third button for "R")
* go back to the first menu (fourth button for "?").

A

® CO®O

Answer "Y" for Yes

SHUTDOWN ?

If Instrument does not respond, press the On/Off button until it turns off. Then, power it on again after a few minutes.
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49 XPod Bridge - Strain gauge

OROS analyzers feature optional XPod Wheatstone bridge conditioner.

49.1 Expander modules

The XPod is a device that can be fixed on OR3X TW analyzer. Each XPod is associated to a block of 8 inputs.

The XPod modules can be added, removed and exchanged between the analyzers in a few seconds,
making your instruments 100 % adaptable in the field,

5 sec. i

Plug... ...Play

In the connected mode, when and XPod is present each corresponding input can be routed to:
- The BNC input (Standard)

- The XPod connector

49.1.1 General Xpod settings

» Type: For acquisition setup preparation, the XPod presence can be simulated in the office mode:

One XPod type selector is available for each XPod position.
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-.—Jas4 Front-end

[+~ Input settings
,_"£| = CAM settings
- Remote control
- Auto-ranging

=

=g, Expander modules

Eﬁ Position 1-8
= Type: Bridge
E’ Bridge max current: 30 mA (0 - 4
... i) Bridge voltage: 4V

¢ Bridge max current: Select the max excitation current for the corresponding active Bridge Xpod. Each bridge Xpod excitation current can be

limited to 30 mA upto4 Vand 12 mAupto 10 V.

¢ Bridge voltage: Select the excitation voltage for the corresponding active Bridge Xpod. From 0 to 10 V.

49.1.2 Input settings

i~ Input settings

e CAN settings

-~ Remote control

.- Auto-rangin

+ 7 Expander modules

HB?] Inputs

=@ Input 1

..... g% Label: Input 1

..... = Input type: Bridge
..... @Q Component: None
..... &% Node: 0

..... E Direction: 5calar

..... - F=) Type: Translation

..... E Transducer: Mone
----- -5 Physical gty.: Voltage
..... -4 Sensitivity: 1 (V)/(V)
..... & Rangepk: 1V

..... Folarity: Mormal

..... &) Offset comp.: 0V

..... -2 Coupling: AC
----- E Sampling: [High] 23.6 k5/s (10 kHz

..... -F= Gauge type: Half

----- E Eridge resistance: 350 Ohm
..... E Bridge gain: Low (10]

----- &) Bridge offset comp: OV

..... E Input filter: Mone

.......... [¥] Enable auto-range: On

---------- [®] Enable bridge auto-zero: On
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For each input, you can select the following options dedidctaed for Xpod gauge:
e Type: bridge signal conditioning for strain gauge.
* Gauge type: Full, Half or Quarter bridge mount. The completion resistors are included in the Xpod.
 Resistance: Bridge completion resistor: 120 or 350 Ohms for quarter bridge mount.
¢ Gain: Bridge gain: 10 or 100 depending on the required precision and range.
e Max current: the provided current can be limited to 30 mA up to 4 V.and 12 mA up to 10 V.
¢ Excitation voltage: Each Xpod provides an excitation voltage from 0 to 10 V.

» Offset Comp.: Bridge offset comp: Can be used for manual balance of the bridge.

49.2 Connection

The Xpods feature 8 connectors on the side of the analyzer. The connectors correspond to the front-end channels located at the Xpod level by set of 8.

CORRESPONDANCE TABLE
Corresponding Analyzer front-end (BNC)

XPod connectors input slot 1-8 Slot 8-16 Slot 17-24 Slot 25-32
A > 1 9 17 25
B == 2 10 18 26
C “=> 3 11 19 27
o = 4 12 20 28
E L ok 5 13 21 29
F L b 4 6 14 22 30
G €« 7 15 23 31
H €« S 16 24 3z

49.2.1 Type

The bridge conditioner XPod is delivered with its own connector + a connection kit with the following characteristics:
On the Xpod - Sub-D 9 pin - Female

Connector kit - Sub-D 9 pin - Male - Screwed connector bloc - Removable metal cover

49.2.2 Cables

We recommend using the following cable characteristics for wiring a strain gauge:

- Twisted pairs

- 6 wires

- Independent ground shields for each pair

49.2.3 Connectors Pinout
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CONNECTORS PINOUT

Figure 1 - Bridge conditioner connector - Top view

PIN DESCRIPTION
Pin# | Signalname | Description

1 V+ Bridge excitation voltage - 0 to 4 V with 30 mA 4 to 10 V with 12 mA
2 IHBC Internal ¥ bridge center - 2 completion resistors - 1 k0 each
3 In - Negative differential input
4 S5+ Bridge positive sensing (reserved for special application)
5 TEDS Transducer electronic data sheet wire [reserved for future use)
6 GND Ground
7 In+ Positive differential input
8 IQBC Internal ¥ bridge center — 1 completion resistor - 120 0 or 350 0
9 5- Bridge negative sensing (reserved for special application)

49.2.4 Bridge connection

49.2.4.1 Quarter bridge

Pros:

Cons:

QUARTER BRIDGE]|

This mounting type is the simplest as only one
resistor has to be installed. This simplicity is paid
on the Metrologic side.

Easy to install
Mot expensive

Low price.

Sensitive to temperature
Sensitive to wire length and
resistance in 2 wire cabling
Lower sensitivity

For short cable only (< few meters)

=rr—inl Qv+
i IHBCE

[ 1@+ ;
lII E L @In- :
\——® 1QBC :
——4® GND :
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49.2.4.2 Half bridge

IHALF BRIDGE

The half bridge mounting presents the
compromise with interest from both % and full

4 . == DV+
bridge. = ORY :
Pros: E :
- Easy toinstall (2 gauges), ' IHBCE
- Temperature compensated, i : :
Ly . ——@ In + '
- Good sensitivity with opposite i ! QIn- |
resistors mounting, L '
- Static traction cancellation : '
Cons : ‘
- For short cable only (< few meters) : :
=® GND ]
49.2.4.3 Full bridge
[FuLL BrIDGE
The full bridge mounting provide the most Y o "'J‘{!_j v E
» i ; +' [ ]
accurate and reliable results. On the other hand it v ! ' '
not easy to assemble. Full bridges are almost L . i
mounted in pre-assembled force, pressure and : A
torque transducers. I\ : '
— + :
Pros: Jr/_ o H D In din- i
- Temperature compensated, Yt : -
-  Very good sensitivity and accuracy - '
Cons: : "
- Complicated installation number of - .
gauges, alignment. : E
. =8 GND ;
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49.2.5 download
Download : OROS BRIDGE CONDITIONERS XPOD? CONNECTIONS in .pdf
49.3 Tutorial: how to set up XPOD conditioners for strain gage

49.3.1 Hard Connection

Let us see how to proceed a half bridge connection.

Use a male SUB D 9 pins connector and a "bullet proof" cable like Ethernet cable to link the strain gauges to the connector.
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Then solder the connector pins according to the pin-out diagram below:

CONNECTORS PINOUT

Figure 1 - Bridge conditioner connector - Top view

PIN DESCRIPTION

Pin# | Signal name Description
1 V+ Bridge excitation voltage - 0 to 4 V with 30 mA 4 to 10 V with 12 mA
2 IHBC Internal ¥ bridge center - 2 completion resistors - 1 kQ each
3 In- Negative differential input
4 S+ Bridge positive sensing (reserved for special application)
5 TEDS Transducer electronic data sheet wire [reserved for future use)
[ GND Ground
7 In+ Positive differential input
8 IQBC Internal ¥ bridge center — 1 completion resistor - 120 0 or 350 0
9 5- Bridge negative sensing (reserved for special application)
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QUARTER BRIDGE]|

This mounting type is the simplest as only one
resistor has to be installed. This simplicity is paid
on the Metrologic side.

Pros:
- Easy to install
- Not expensive
-  Low price.
Cons:

- Sensitive to temperature

- Sensitive to wire length and
resistance in 2 wire cabling

- Lower sensitivity

- For short cable only (< few meters)

oW
| IHBC
!V i@+
T @n-
\——® 1QBC
——=® GND

49.3.2 Set up NVGate

49.3.2.1 Sensitivity

In quarter bridge configuration, the gauge is usually glued toward the beam direction to measure the bending for example. In this case the right formula

is
A
£ / 1_,2
@ :
4 - T3
v
AE, _S;¢ 2
3 4 (2+S,-¢)
Where

- S = ?Em/V is the sensitivity (*V / pdef)

- e, 2, 3 et 4 are the resistivity of the gauge or generated by the hardware depending on the type of the
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bridge.Here, 2, 3 and 4 are XPOD internal resistors

- V, the excitation voltage (in NVGate, the settings is "Expender module/Bridge voltage")

- ?Em, the strain measurement voltage

- r, equal to R1/R4=R2/R3 often equal to 1.

- Sg is the gauge factor (often equal to 2 x 1E-06 volts per micro-def

- n, the number of gauges (For full bridge, it?s 4. For V4 bridge it?s 1.)

You can notice that the sensitivity is not linear with the stress ? = ?L/L. For low strain, the formula is equivalent to:

m

V o

AE, S;:¢

For a half-bridge configuration, it is possible to glue 2 gauges toward the beam direction as shown in the figure below:

'y
S
B
m
2
=

sechon : A=

In this case, the sensitivity is linear and is equal to:

AE. S;°¢

vy o2

So the fact that 2 gauges are used instead of only one gets the bridge sensitivity twice better.

49.3.2.2 NVGate setup

It is advised to first add a "transducer" in NVGate database in order to register the bridge configuration.

Browse the Home menu > Transducer tab > Database
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@ E History
‘l Merge
I’ Export

Transducers

Add a new transducer which is in fact a bridge configuration.

In the Conditioner area, fill the Gauge bridge type, the gauge resistance, the excitation voltage and so on.

The sensitivity to be filled is the bridge?s one (in red below). So, it is necessary to compute this sensitivity according to the above formula.

Type |Bndge =

| | ; _ Gauge | 1/4 Bridge - Bl
denhlie Last cabbwation 040572012 - :
wrabidad et Fesistance | 120 Ohm: =

Model Gain | Low [10)
Serial rurmbey
Cowhg (£ v
TEDS Apphed sensithaly Offsed Comp. (TRY
Get TEDS ) Fasctory @ Cument
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49.3.2.3 Measurement

The XPOD contains 8 inputs. In case of XPOD connection, the 8 BNC inputs are disabled for using the XPOD inputs.

These XPOD inputs can be connected to different plug-ins like FFT or Time domain analyzer for example.

Then the bridge has to be balanced through the Bridge Auto-zero feature (this option has to be setup to ON in the Input settings).

. ﬂ Inpurts
< Inputl

& Labek nput 1
P Input type: Bridge
..}" Cormponent: Mane
& Mode:0
P2 Direction: Scalwr
7 Type Translation
@ Transducer: None
BD Phyysical gty Voltage
& Sensnity: L (V1A
& Rangeple1V
7= Poladity: Newnal
a Offset compa DV
T Coupling: AC
{E Gauge type: Half
P Bridge resistance: 350 Ohm
75 Brdge gain: Low 10}
ﬂ Bridge offset compe OW
73 lnput filter: None
[®] Enable auto-range On
[E] Enable brdge suto-zerc: On

Press on « Bridge Auto-zero » from the "measurement” tab to start the bridge balancing. This step may last about 30 seconds.

Autorange | Bridge Auto-zero |

Front-end

Now, the measurement is ready to start.

49.4 Compute main stress with rosette

Read this page
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