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Nortek VM Review Software Manual

1.1

1.2

1.3

1.4

Introduction

This manual is intended for users of the Nortek Vessel Mounted (VM) system who want to get
familiar with post processing using the Nortek VM Review software.

Nortek VM Review is meant to be used for initial inspection of data recorded using the Nortek VM
system. It allows users to study the data, adjust processing parameters and export to various
export formats for further processing and reporting.

Our recommendation is to quickly read the sections in the Getting started®® chapter to get an
overview of the general workflow in Nortek VM Review. The other chapters in this manual are
mainly to be used as a reference. Using the software is the best way to get familiar with its
features. You can learn more about what certain options do using the mouse-over tooltips.

Licensing

Nortek VM Review can only be used to open files from Nortek instruments that are licensed to
be used with Nortek VM Review. If you find that Nortek VM Review cannot open a .SigVM file
due to license restrictions, it is still possible to acquire a license after the fact. Please contact
your local sales representative for more information.

To make sure you have the latest license installed, please do a software update before
contacting Nortek.

Nortek online

On the Nortek website (nortekgroup.com) you will find technical support, user manuals, and the
latest software and firmware. General information, technical notes, FAQ and user experience
can also be found here.

Feedback

If you find errors, omissions or poorly explained sections in this manual, please do not hesitate
to contact us. We appreciate your comments, and your fellow users will as well.

Revision history

Table 1: Revision histor

Version Date Supports Notes
software

version

V 3.3 30-01-2026 3.3 Enhanced alignment fitting, coverage filter for
average, expanded MATLAB Nav structure for
export

V3.2 26-09-2025 3.2 External depth sounder, Kongsberg Binary

V3.1 11-07-2025 3.1 Discharge computation, site information with notes
in Nortek VM Review

V3.0 26-02-2025 3.0 Licensing based on Nortek instrument serial
number, lever arm corrections

V2.10 3-09-2024 2.10 Minor performance enhancements, option to
manually check for updates

v3.3.
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Version Supports Notes
softvyare
version
V2.9 10-07-2024 2.9 Splitting and merging .SigVM files, echosounder
improvements
V2.8 18-04-2024 2.8 File association
V2.7 01-09-2023 2.7 Layer
V2.6 26-04-2023 2.6 Spectrum, missing Review features
V2.5 01-01-2023 2.5 Renewed Review software
V2.4 01-07-2022 2.4
V2.3 23-02-2022 2.2
V2.2 25-03-2021 2.1
V1 11-04-2018 1.5 Initial release

Table 2: Revision history

1.5 Contact

We recommend first contacting your_local sales representative before the Nortek main office. If
you need more information, support or other assistance, you are always welcome to contact us
or any of our subsidiaries by email, phone or fax.

Email:

support@nortekgroup.com (for technical support questions)
Phone:

+31 88 6543700

© 2026 Nortek Netherlands v3.3.
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2.1

2.2

2.3

Getting started

In this chapter you will find information on installing the software and a quick overview of
common scenarios using Nortek VM Review.

Installation
Nortek VM Review is designed for Microsoft Windows. It is runs on Windows 10 and Windows 11.

The software has automatic update detection that is installed with the Nortek VM software
package. It checks every 30 days and will show a notification when an update is available.
Alternatively, a manual update check can be performed from the Home menu.

Modes

The Nortek VM Review can be used in different modes. In general use it should not be necessary
to change the mode of the software since the mode is stored inside of the .SigVM file. If the file
was recorded in the correct mode, Nortek VM Review will switch to that mode automatically
when the file is opened.

If you want to switch the mode manually, this can be done in the home menu, see figure 1
below. Make sure to savel ' the file to store the new mode inside of the recording.

“ Home Alignment Processing Exports Batch processing Plots  Map

Mode Default - DisplayUnits Metric ~ Browser Heading pitch and roll Amplitude
[7] Notes Vertical velocity Correlation
Ensemble properties Current
Statistics Current direction
Track

Layout Tools Plots Heatmaps
Figure 1: Modes in home menu

Layout Horizontal map - [[] Show time in UTC

Theme Nortekblue light hd Enable Tooltips

The mode and layout are related. When changing modes, the layout best fitting the mode will be
selected. Layouts can also be customized and saved, see LayoutD®' . Depending on the
combination of mode, license and layout, certain windows might or might not be available.

By default, the software is in the default mode which is used for general current measurements.
An overview of all modes is given in table 308 below.

Table 3: Software modes

Mode Description

Default General current measurements

Discharge Current measurements with discharge
calculation

Diagnostics Troubleshooting mode with spectrum
recording option

Windows

The Nortek VM Review application consists of several moveable and resizable windows. These
windows can either be docked in the main application window or be floated in their own window.
Windows can also be tabbed in other windows. Tips on manipulating windows are shown in Table
4 below.

v3.3.
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Action

Docking and floating

How to

e Dragging the top bar of the window

e "Float" and "Dock" in the arrow menu on the top right of each

window.
Resizing Dragging the edges of windows
Close Cross ("Hide") button in the top right of each window
Open Checkboxes in the "Home" menu

Table 4: Window handling

Please note that depending on your license and selected mode, some windows might not be

available.
2.4 Opening a file
Files can be loaded into Nortek VM Review in a number of ways. They are listed below.
e By double clicking on a .SigVM or .VMDiag file in the Windows Explorer
e By dragging a .SigVM or .VMDiag file from the Windows Explorer into Nortek VM Review
By double clicking files in the file browser®
When both Nortek VM Acquisition and Nortek VM Review are installed, it might be necessary to
choose the default option for opening .SigVM and .VMDiag files. This can be done by right
clicking the file and selecting "Open with". See Figure 2 below.
E3 104010_20221103T121327UTC.SigvM Signature VM recording
broad_1khz.VMDiag O B B W Signature VM diagnostics file
& | Open Enter
@ Open with > B signaturevMm
& Share Signature VM.Review
77 Add to Favorites Search the Microsoft Store
C) Compress to ZIP file Choose another app
Figure 2: Open file with Nortek VM Review
2.4.1 File browser

Nortek VM Review has a build-in file browser. In the default layoutD®" "Horizontal map", the
browser is located in a window on the left side of the application. The same browser is also
located in the File menu.

© 2026 Nortek Netherlands v3.3.



10 Nortek VM Review Software Manual

Browser v X

= 008 Kk O

4 iFolder
SiaV/M 905 MB
(43 Open 21 MB
= =+ Append 0 KB

Y Open containing folder
D copy
s, Copy path

i Delete

Figure 3: File browser

2.4.2 Working directory

When starting up Nortek VM Review for the first time, select an initial directory to display in the
file browser by clicking the first icon on the top of the browser and select a working directory
containing some .SigVM files. This will populate the browser with the contents of the directory.

2.4.3 Loading files

Any file can be opened by double clicking it. Opening a non-.SigVM file will open it in its default
application. When opening a .SigVM file, a progress bar will be shown in the bottom left of the
application indicating a file is being loaded. After the file is processed, data will be displayed in
the different windows of the application.

Alternatively, files can also be loaded by dragging them from the Windows Explorer into Nortek
VM Review. Keep in mind that this will change the working directory to the directory containing
the file.

2.4.4 Saving files

On the top of the file browser there is a save button. After making changes to the configuration
of a file, this button can be used to persist the changes. There are also save buttons in the
processing menu 0* and in the top right of the Nortek VM Review next to the help button.

2.4.5 Appending files

Multiple files with matching configurations can be loaded into Nortek VM Review by using the
append functionality found in the context menu in the folder browser. This functionality is
intended for merging files that are automatically split by Nortek VM Acquisition when the
maximum recording length is reached.

v3.3. © 2026 Nortek Netherlands
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Browser v X

=008 kO

[
4 i Folder
ASigUM 12.24 MB
£ rsiomm a.05 MB
3 (£ Open 21 MB

=+ Append 0KB

Y Open containing folder
0 Copy

"2, Copy path

B Delete

Figure 4: Append a file

This functionality can be useful in combination with the_export to .SigVMO* feature. This allows
for the merging of two or more .SigVM files.

Keep in mind that files need to be appended in chronological order. Also, it is not possible to
change processing options0? of multiple loaded files at once. Changing the processing options of
a merged .SigVM file is possible however.

2.5 Displaying data

After loading a .SigVM file, the entire track will be displayed in the different windows of the
application.

Nortek VM Review 3.0.1.1

Home ~ Alignment Processing Exports Batch processing  Plots  Map

Browser

[ e kB A
2m
.
B textixt 0KB

®
3
Depth

10:28:00 10:32:00

10:36:00 10:38:00 10:40:00 10:42:00

Time
Current
Track voX
©2024 Microsoft Corporation, ©2024 NAVTEQ, ©2024 Image courtesy of NASA™ e -
+ @ Bottom Track T %
+ = Current 5 %
v @ Altimeter : . K
VI g
b T RIS =
i
< 136 m
g
) é‘&
H 7z
I (;e’b
: Qarontainewey Quarantaineweg & N
Browser | Cursor 51°53.9397 N 004°24.5129 E Map bearing 291.6° L 1100 m —— 1 m/s

Ready 100% ————+——+

Figure 5: Displaying data

© 2026 Nortek Netherlands v3.3.
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2.5.1 Track selection
The selection of the track being displayed can be changed in several ways. Table 5 below shows

the options.
Heatmaps and plots e Change by dragging the horizontal axis or zooming using
middle mouse button.
e Reset using "Reset zoom" in the right-click context menu
Track e Change by clicking and dragging the left mouse button along
the blue GPS track.
e Reset using "Select full track" in the right-click context menu

Table 5: Track selection

2.5.2 Fitting data ranges

To get the color maps of the different heatmaps to fit the range of data values, the right click
menu "Set to limits" can be used. This can further be adjusted using the edit boxes above and
below the color bar. The map again has a similar feature.

2.5.3 Layer

In the Processing menu there is an option to enable a horizontal layer. When enabled, the layer
is visible in the current plot, use the two sliders to adjust the top and bottom of the layer.
Current data from the selected layer is shown on the mapl ', in propertiesD'™ and statisticsD
windows and in some of the export formats.

v3.3. © 2026 Nortek Netherlands
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Current

?

v Depth (Automatic)
+ = = -90% Depth

1123 m | 12m
i 19:35:00 19:36:00 19:37:00 19:38:00 19:39:00 19:40:00 19:41:00 19:42:00
: Time
Current
Track v X

©2023 Microsoft Corporation, ©2023 NAVTEQ, ©2023 Image courtesy of NASA ]
+ @ Bottom Track ‘
+ - Current . i
@ Altimeter ’ ]

+ A Notes +
|

. . . . Q ar

Cursor, 08°02.9200 S 034°51.7203 W Map bearing 2464° L_________ 1200 M ——— B .\ et 2 v

Figure 6: Layer

Figure 6 shows current vectors from the selected layer on the map. Note that only the part of
the track where there is current data in the configured layer is displayed.

2.5.4 Processing configuration

If there are issues with the displayed data, parameters in the "Processing" menu at the top left
of the application can be adjusted. After changing a value, the software will reprocess the data
and update the displays in the different windows The progress of the reprocessing can be seen in
the progress bar on the bottom left of the main window.

2.6 Exporting data

In the Exports menu there are options to export the track data to a number of formats including
csvh4, MATLABD# , QrRevD®¥ and KML.

The "Export" button will become available when a track is loaded and any export checkbox is
selected. There is an option to export either the entire track, the section of track currently
displayed or transects in discharge®? mode.

Note that:
e For any export, the current processing settings will be used.

e When processing multiple recordings it might be worth considering using the "Batch
processingD“" feature.

2.6.1 Location
By default, the resulting file will be exported to a folder with the name of the .SigVM file and
"_Data" added to it. The file name will be the same as the .SigVM file, with a different extension
based on the export type. The export folder and file name can be changed by clicking the
"Choose file" button next to each export type.

© 2026 Nortek Netherlands v3.3.
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2.7 Exporting images

The Nortek VM Review software includes options to copy, print and export images of the plots
and the Track.

2.7.1 Track

The map can be exported as an image using the "Copy", "Save" and "Save as Geotiff" right-click
menu options, for more information see the _Export section0' . There is also an option to export
the GPS track in KML format in the "Export"®™ menu.

2.7.2 Plots

Plots can be copied, printed and exported using the "Image Export" section in the "File" menu,
see Figure 7 below. In this menu you can select which plots to export. Other options include
changing the size of the individual plots. A preview is shown on the left hand side.

© Preview Options

File

Plots O

Current

[ Current direction

] Correlation

Amplitude
aom ["1 Echosounder
o Heading Pitch and Roll
i [ Vertical velocity

Exports

Image export

Current im/s)

6m Legend Top left ~

L
Amplitude (B} ASpECt ratio 329 ~

om Width (px) | 750 ~

Output @® Individual files
om
- () Single file
Heading Pitch and Roll .
w Format JP9 7
o
i Folder

Time

D =

Copy Print Export

Figure 7: Image export menu

Note that for each of the amplitude, correlation, and echosounder plots (if available), only a
single plot is exported, of the beam or channel currently selected for that plot in the main
screen.

When a folder is selected it is possible to export the currently displayed image to either one
single file or multiple files, depending on the option selected.

The default file names for the plots are simply the names of the plots (they don't include the full
SigVM filename).

As a quick alternative to the "Image export" menu, the different plot windows have a right-click
context menu containing an option to copy a screenshot of what is displayed.

v3.3. © 2026 Nortek Netherlands
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3.1

3.1.1

3.1.1.1

3.1.1.2

3.1.1.3

3.1.2

Components

This chapter is a in depth overview of all the functionality in the Nortek VM Review software. It
provides a reference to the software's features.

Track

The Track window shows current vectors and other data on a map. This section will explain the
various options and functions of the Track.

Track
©2022 Microsoft Corporation, ©2022 NAVTEQ, ©2022 Ima !

+ @ Bottom Track
} v - Current

+ @ Altimeter

+ A Notes

Cursor 51°53.7267 N 004°24.7895 E Map
1200 M ———————Pp 1 m/s
Figure 8: Track window

Interaction

In general, interacting with the map is done using the mouse. This is similar to interaction with
maps in other systems. There are also shortcuts to zoom in and out (+ and - keys) as well as for
panning (arrow keys).

Section selection

Selecting a track section is done by moving the cursor close to the blue GPS track and then
dragging the mouse until the desired section of the track is highlighted. This is only possible
when "Allow selection"” in the "Map" menu is enabled.

Rotation

The map can be rotated using the compass on the top right side of the "Track" window. To
rotate, click and drag the cursor over the compass. Double-click to switch to "North up".

Fitting the track
By default, when a track is loaded, the map will pan and zoom to fit the GPS track within the
bounds of the "Track" window.

After selecting a new track section, clicking the "Fit track selection to screen" button below the
compass will fit the current selection to the window.

There is an option to disable rotation on fit in the "Map" menu, unchecking this option will keep
north up when loading tracks and fitting the track to the screen.

Data

The map shows different data based on what data is available and enabled. If available, bottom-
track, current, altimeter and notes are displayed.

© 2026 Nortek Netherlands v3.3.
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3.1.2.1

3.1.2.2

Current vectors

The current vectors can be adjusted in the "Map" menu. The interval can be changed, they can
be resized using the "Scaling" option and there are options to fit the color bar to the maximum
and minimum current values. For fitting the color scale, there is also a "Set current to limits"
option in the right-click menu of the Track.

The current vectors displayed on the map are the average current over the full water column by
default. When a depth layerD "2 is setup in the Processing menu, the current vectors on the map
are from this layer.

N.B. The maximum number of vectors on the map is 1000 for performance reasons. This means
that for large tracks, not all vectors are displayed. Selecting a sub-section of the track may
display more of the vectors that the software did not show for the larger or full track section.

Export

The track can be exported to a file or copied using the corresponding options in the right-click
context menu of the Track. Selecting "Save" exports the map as an image, "Save as Geotiff"
exports the map as a georeferenced .tiff file. The context menu for the track is shown in Figure
9 below.

Track v X
©2022 Microsoft Corporation, ©2022 NAVTEQ, ©2022 Image courtesy of NASA

+ @ Bottom Track

+ = Current
&
v @ Alimeter Sellect full track
v A R tes v/ Set current to limits &

0 Copy m _____
: om

ﬁ Save

[I[] Save as GeoTiff

Cursor 08°03.0388 S 034°51.7496 W Map bearing 257.5° e Q
e 1200 M =——)1m/s

Figure 9: Track export options

When exporting to Geotiff you should keep in mind that the map will be rotated to north up if it
is rotated®s . Exporting a map without any markers involves turning off all the map components
and disabling "Show cursor" and "Allow selection" in the "Map" menu.

There is also an option to export the GPS track in KML format in the "Export"D™ menu.

3.1.3 Custom maps
The track window supports various different map providers by default. The map provider can be
changed in the "Map" menu by changing "Source".
Custom maps can be added in either the GeoTIFF (georeferenced .tif(f) files) or MBTiles format.
Any of the two formats can be used, but the MBTiles format has some advantages over the
GeoTIFF format. MBTiles supports different zoom levels, is quicker to import and supports large
map areas.

v3.3. © 2026 Nortek Netherlands
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3.1.3.1

3.1.3.2

3.2

3.2.1

3.2.1.1

GeoTIFF

To add a georeferenced .tif map, add your .tif file(s) to a designated folder and then change the
"Map files" path in the "Map" menu to the folder containing the .tif files. After selecting the folder
the software will start processing the .tif files, a progress bar is shown on the bottom left of the
software. When the processing is complete the custom map(s) can be found in the "Source"
dropdown in the "Map" menu.

In the background the Nortek VM Review has convert GeoTIFF files to the MBTiles format, the
.mbtiles files will be visible in the folder containing the .tif files.

MBTiles
To add a MBTiles map, simply add the .mbitiles file to a designated folder and then change the
"Map files" path in the "Map" menu to the folder containing the .mbtiles files. You should then be
able to select the added map in the "Source" dropdown.

Open source MBTiles files for various regions can be found online. For instance, the United States
National Oceanic and Atmospheric Administration (NOAA) has a page where MBTiles files can be
downloaded for US coastal regions. Additionally, various open source projects provide MBTiles
files for Europe and other regions.

Take note that only image based .mbtiles files are supported, vector based files will not work.

Plots

This section will explain the features of the various heatmaps and line plots, as well as the
options present in the "Plots" menu.

Heatmaps

The heatmaps display current, beam amplitude and echosounder amplitude data, among others.
The different heatmaps types are separated into windowsD® . Some heatmaps contain different
views to, for instance, display data for the different beams. These views can be accessed by
clicking the round buttons (if present) on the left side of the heatmap.

Amplitude v x
;

v Depth (Automatic)

+ = = -90% Depth

3
Depth

Awio @

10:28:00 10:29:00 10:3[ElUEEY0:31:00 70.0 dB 80.0 dB

-

Amplitude
Figure 10: Amplitude heatmap

Fitting color bar

The default range for the color bar might not fit the data initially. To auto fit the color bar range
to the data range, use the buttons next to the top and bottom of the color bar. To manually
adjust the maximum and minimum, use the text boxes located above and below the color bar.

For heatmaps with different views, the limits can be synced across the views using the "Sync
heatmap limits" check box in the "Plots" menu.
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3.2.1.2

3.2.1.3

3.2.1.4

3.2.1.5

3.2.1.6

3.3

Unprocessed Echosounder
Sometimes there is a need to see raw echosounder data.

For echosounders, that can be achieved with the "Unprocessed echosounder" check box in the
"Plots" menu.

Color palette

There are various color schemes available for the different types of heatmaps. They can be
changed in the "Palette" section of the "Plots" menu shown in Figure 11 below.

Home Alignment Processing Exports  Batch processing  Plots Map

i L Q & Y Echosounder depth range | 100% - Standard | Viridis -
Fit |Depth||Zoom| Pan Filter Sync heatmap limits Correlation || I Cool Warm -
Unprocessed echosounder

Direction | IF Ml Direction Red Blue ~

nteraction Data Palette

Figure 11: Heatmap color palette settings

Cross section slice

A vertical cross section of the heatmap can be shown by either using the arrow button just
above the right top corner of the heatmap, or by using the "Insert slice" context menu. When
the cross section is visible, the position of the cross section can be changed by dragging the slice
cursor along the x-axis. See Figure 10 showing the vertical slice on the right-hand side.

Auto depth scale

In the "Plots" menu, there is a toggle button to enable auto fitting the detected depth to the
bottom of the heatmaps. Auto fitting is done using the "Fit" button in the "Plots" menu or the
"Reset zoom" right-click option of the heatmap.

Filter

The "Plots" menu contains a "Filter" toggle button for removing data below the detected water
depth.

To show data below the detected water depth, the filter can be disabled, making all data up to
the last cell visible. Keep in mind that this data should only contain the echo reflected from the
bottom.

Properties

The "Properties" window displays information about objects currently selected. Selecting files in
the "Browser" window will show information about the file. For .SigVM files, basic recording
information is shown.

When a recording is loaded, moving the cursor over any of the plots or the "Track" shows details
of the currently selected measurement point (ensemble) in the "Properties" window.
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Properties v x
4 General
Ensemble no. 1489
Time 9/27/2018 10:39:13 AM

Signature type Signature1000
4 Bottom track

BT speed 2.1 m/s

BT bearing 160.6°

BT distance 324 m

At - s
4 Profile

Corr. velocity 2.8 cm/s

Depth 10m

Depth source  Altimeter E

Properties

Figure 12: Properties window

3.4 Statistics

The "Statistics" window displays information on the currently selected track section
metrics, minimum, maximum and average values are calculated.

Statistics v X
Property Avg. Min Max

@ General
Ensemble - 163 465
Duration 2.5 min - -

@ Profile
Depth 56m 3.0m 6.6m
Current 19.2cm/s  9.2cm/s  27.9 cm/s
Current direction 099.5° 055.6° 153.6°
Discharge 3452 m¥/s - mi/s - m/s

@ Vessel
GNSS speed 22 mfs 1.1 m/s 24 mfs

Bottomtrack speed 2.1 m/s 12mfs  24m/s

GNSS direction 019.4° 001.5° 070.7°
Bottomtrack direction 019.7° 006.5° 069.9°
Distance 3246m - -
Heading 018.1° 008.4° 059.7°
Bearing 019.4° 004.0° 074.5°
Pitch 000.1° -002.9° 002.5°
Roll 002.8° -000.1° 006.3°
@ Sources
Bottomtrack valid 100% -% -%
Altimeter available 100% -% -%
Heading available 100% -% -%
Statistics

Figure 13: Statistics window

Some of the metrics might be useful during the alignment0?2 procedure.

. For several
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3.5

3.5.1

3.5.2

Discharge

Files containing transects can be used for discharge processing in Nortek VM Review. If the file
was recorded in discharge mode in Nortek VM Acquisition, it should open with the settings as set
up during the recording. When opening file with transects that was not recorded in discharge
mode, the model® can be changed after the fact in the home menu.

Edge configuration

In order to detect transects, the coordinates of the banks need to be entered. This can be done
by pasting coordinates in the transects window, or by dragging the bank markers to the correct
positions on the map (make sure you are in discharge mode).

The bank markers need to cover the full area where the vessel will collect discharge
measurements. Any data collected outside of the rectangle constructed by the edge coordinates
will not be included in discharge computations. See figures 14 and 15. For figure 14 the
rectangle of the edge points fully encloses the track, for figure 15 this is not the case.

rosoft Corporation, ©2025 NAVTEQ, ©2025 Image courtesy off

73 E Map bearing 000.0°
Vessel 51°59.0631 N 005°08.3624 E

Figure 14: Aligned edges Figure 15: Misaligned edges

When using the map, set the background to a satellite view to be able to see the banks. Keep in
mind that due to map projection issues, positions on the map might not be actual positions.

For more accurate results, paste the coordinates of the banks into the edge configuration
sections in the transects window. Obtaining the coordinates can be done by physically moving to
two points on each bank with a handheld GPS system.

Transects
The transects window shows a list of all transects as detected by the software bases on the
location of the banks.

Left edge Right edge

Id | Direction = Q(ms) ‘;"(t:‘f/‘i?e TopQ(m*/s) | Bottom Q (m¥/s) c';i(gr:: /:)dge Width (m) ‘:;F:he‘:ra; ‘;E't’;‘t;:j)ge Area(m) |
150.0 56 383 206 03 3746 299 15.2 1850.8 78.0 184 -
4 & 468 2.1 376 208 06 388.1 128 142 18775 279 168
3 S 114 06 376 205 03 3610 17.0 156 18016 416 187
2 & e 06 138 229 03 3877 17.0 144 18612 414 17.0
1 S 1490 188 342 183 11 3617 728 16.8 17730 201.0 211
Transects ‘

Figure 16: Transects window

Figure 16 shows an example of transects detected by Nortek VM Review. Selecting a transect
selects the data in the track and heatmap windows. In the right click menu you can find options
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to undo this selection. The right click menu also contains an option to copy the transects table to
Csv.

3.5.2.1 Discharge configuration

Settings used for discharge calculation can be found in the discharge menu (only available in
discharge mode). See figure 17 below.

Home Alignment Processing Exports Batch processing Plots  Discharge Map

Method Triangular v Method  Power - Coefficient 0.1667 2| Method Triangular ~  Edgeradius 1.0 : N

Default Bl

Start coordinate | 51°42.8501 N, 004°48.2593 €| [*]  Coefficient 0.1667 H Start coordinate | 51°42.6816 N, 004°48.0391 £ [7]  View Swap

End coordinate | 51°42.8239 N, 004°485089 E | [*] End coordinate | 51°42.6344 N, 004°48.4504 E| [7]

Left Top Bottom Right Common

Figure 17: Discharge configuration

3.5.2.1.1 Left and right

For the left and right edges there are options to change the extrapolation method. Choose the
correct method depending on the situation, for natural banks the triangular method is a good
option.

The edge coordinates can be set up using the map or by pasting coordinates from other sources
into the coordinate fields.

3.5.2.1.2 Top

For the top extrapolation there is a possibility to switch between the power method and constant
method extrapolation. The default method, power, with a coefficient of 1/6 is a good starting
point. When a constant current up to the surface is expected, the constant method can be used.
The number of cells included in the fit can be adjusted.

3.5.2.1.3 Bottom

The bottom extrapolation is a power method extrapolation by default. The coefficient can be
adjusted, similar to the top method.

3.5.2.1.4 Common

The right most section in the discharge configuration is the common section where one can find
more general settings. The edge radius is the radius in meters of a circle where the ensembles
that are used for edge extrapolation should be within. Increasing the radius will increase the
number of ensembles that fit in the circle, but could generate inaccurate results since the current
for edge extrapolation will be averaged over a larger area. To see which ensembles are used for
an edge of a transect, use the right click menu where you will find options to select the right or
left edges.

The view option allows for showing more than the default number of columns. Especially
information on the numbers of ensembles in the edges can be useful. The recommended number
of ensembles per edge is 10, the software will not include more than 10 ensembles (even if
more fit in the edge radius circle).

The swap button allows the user to switch the configuration of the left and right sides. This can
be convenient when you notice you entered the edge configurations in the wrong sections. When
you see negative discharge values, using the swap sides button will reverse the sign of the
computed discharge.
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3.6

3.7

Notes

Notes as entered in Nortek VM Acquisition can be viewed in the "Notes" window. See Figure 18
below.

Notes v X

Site name  Eemmeer Operator Nortek

Vessel name Waterwolf General

Weather 10 kts SE Testing out the new site information feature

Sea state maybe 20 cm waves

ID Time Note

1 13:39:48 Leaving port

rsle

2 13:40:18 Speeding up to 4 kts Edit this note T @

Leaving port

o

Notes

Figure 18: Notes

The notes and site information can be modified in Nortek VM Review. The site information fields
above the notes can be changed directly. To change a note, use the pen icon on the right side of
the note and make changes in the text field on the bottom of the window. Save the changes to
the note by using the check mark button below the text field. Deleting notes can be done by
using the button on the far right of each note. Make sure to savel™® the recording after making
any changes.

Alignment

To correctly align the VM-ADCP and gyro (GNSS) you can use the "Alignment" menu. After
setting up the vessel for measurement, this should be one of the first things you do. A very basic
version of the alignment functionality in Nortek VM Review is also available in Nortek VM
Acquisition. For the best results however, it is recommended to follow the procedures for Nortek
VM Review as explained in the following sections.

Home Alignment  Processing Exports Batch processing Plots  Map
% Good Gyro:

| Lock gyro orientation  Speed 050 - m/s Gyro
92 VM-ADCP:

Lock GNSS position a
Add Clear Good 80 ., % Velocity correction: x Apply

Pitch:
selection | Use bottom-track Roll o wdo

GNSS (xy.2) G.)m

Averages Apply

VM-ADCP Pitch Roll X Y z Vel. corr. Quality Options Al ~

Manage Limits

Sections

A correct alignment of the VM-ADCP and gyro is important since in many cases, data from the
GNSS is used to correct velocity measurements from the VM-ADCP. The most important factor is
the orientation (compass rotation) of the VM-ADCP with respect to the gyro. In ideal situations,
the gyro orientation is zero and the VM-ADCP is mounted with a -45° angle. In the real world
there usually is a small deviation from these values. This can be corrected using the tools in the
"Alignment" menu. The following sections explain how to correctly align the VM-ADCP and gyro.
For even better results, approximate values for the offsets can also be found automatically when
lever arm corrections are applied. Correct offsets are ideally measured manually, but when it is
difficult to do so, the automatic offsets calculation can yield good results.
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3.7.1 Data collection procedure

For a good orientation offset check, it is best to sail some lines specifically for this purpose. For
the best results, the effect of the local currents and wind must be eliminated. Since the currents
and wind cannot be assumed to be zero, it is advisable to sail two straight tracks in opposite
directions. In areas with strong currents the calibration tracks should be into or with the currents
to minimize the effect of "crabbing", i.e., large differences between track course and ship
heading.

Requirements:

Two straight sections (can be in either one or two separate files).

Direction into the current and wind direction for one section, away for the other.

Length at least 500 meters or 2-3 minutes of sailing, longer tracks yield better results.
e Vessel speed similar to planned survey speed.

Corrections can be done with only one section, but results may vary depending on circumstances
(moving bed).

3.7.2 Alignment correction

When a set of track sections as described in Data collection procedureB? has been collected,
load the file(s) containing the section(s) into Nortek VM Review and select the sections one by
one before clicking "Add selection" in the "Alignment" menu. Note that when the gyro orientation
has been found manually®%, "Lock gyro orientation" should be checked to not overwrite the
gyro orientation.

Home Alignment  Processing g Exports Batch processing Plots  Map |8?v

v /| Lock gyro orientation  Speed 050 : m/s  Gyro | VM-ADCP | Pitch | Roll | X Y | Z | Vel.com. | Quality | %Good %OAD@ 42’2‘; Options Al +
| Lock gyro position B o ° ° N i

Add Clear rep Good 80 3% 000" -4550° mom om 1017 9% X Velocity comection 102x ./ Apply
selection ] Use bottom-track ~ 0.00°  -4559°  © B mom om 1019 oo X P .
ADCP (xy2) Gom
y Averages Apply
Track = =
2026 Microsoft Corporation, ©2026 NAVTEQ, 9206 Image courtesy of NASA ]

iCursor. 36°09.4513.N.005:22.6755 W. Map bearing 003.3°. L 1200m —— 1m/s QQ

In Figure 18, two sections have been added. After adding a section a new row appears in the
table in the middle of the "Alignment" menu. This row contains values for the corrections
calculated based on the data selected for that section. See Table 6 for details on the columns in
the sections table.

Gyro Orientation of the gyro, calculated based on the difference between the
heading and bearing of the gyro. The heading and bearing should be
equal when sailing straight without influence from wind or current.

VM-ADCP Orientation of the VM-ADCP, calculated from the difference in angle
between the bottom-track velocity and GNSS velocity. When no
bottom-track is available, a track with closed loop(s) can be used
instead, see Alignment without bottom-track[2*.

Pitch* Pitch offset between VM-ADCP and gyro.

Roll* Roll offset between VM-ADCP and gyro.

X, Y, Z* Gyro or VM-ADCP position (based on "Lock GNSS position" checkbox).
Vel. corr. Ratio of GNSS speed to bottom-track speed.
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3.7.3

Quality* Quality of lever arm fit (only applies to pitch, roll, x, y and z values).

Possible values are "excellent", "caution" and "poor".

% Good Percentage of valid bottom-track for section. This value should be
larger than the value for "Good" in the "Limits" section for the "Apply

button to become available.

* Fields with a "*" are only calculated when lever arm corrections are
enabled in the "Processing” menu. See Automatic offsets2% for more
information.

Table 6: Columns of the "Sections" table for alignment

In the "Averages" section of the menu, the average for each column in the "Sections" table is
calculated. These values can be directly applied using the "Apply" button on the rightmost part of
the menu. There is an option to only apply specific parameters from the averages calculated.
Applying all parameters from Figure 18 results in the alignment shown in Figure 19 below.

7] Lock gyro o

rocessing  Plots  Map

Gyro 000" Gptions All +
VM-ADCP -a5.55°

Velocity correction  1.02x
pitch .
Roll © e Undo
ADCP (y.2) Gom

Speed 050 . Gyro VM-ADCP Pitch Roll X Y z Vel. corr.
o Lok gyroposition gy 2le 0000 45500 m om om 1017 98% X
m m m 1019 100%. X

Quality | % Good

~/ Apply
] Use bottom-track ~ 0.00°  -45.60°

Track v X
Corporation, NASA

v @ Bottom-track
- Current
@ Altimeter
A Notes

Cursor 36°09.4722 N 005°22.4748 W Map bearing 003.3° L——1200 m ——— 1m/s

Applying the corrections should shift the bottom-track on top of the GNSS track by rotating and
scaling it. In the case that "Lock gyro orientation" was turned off, the black heading line would
also be aligned with the track.

Note that:
¢ Undo will restore the correction to the previous one.

e The correction applied are saved to the configuration, they are also visible in the "Processing"
menu.

e If the gyro orientation in the "Processing" menu is valid, it can be locked before adding
sections by checking "Lock gyro orientation".

e Loading a new track does not clear the alignment data, this allows for applying the same
alignment settings to multiple files.

¢ Clicking on a section will bring that section in to view and invalidates the current selection.

e Data in the "StatisticsD " window might give more insight in the values shown in the
"Sections" table.

Alignment without bottom-track

When there is no bottom-track available due to the bottom being out of range or unfavorable
scattering conditions, an alignment without bottom-track can be performed. This requires a
track with one or more closed loops. Keep in mind that this method is less precise than an
alignment with bottom-track and should only be used in cases where no bottom-track is
available.

The algorithm implemented in the software works on the principle that the sum of all speed
through water (STW) vectors entering and exiting a closed loop is zero. Therefore, when all STW
vectors output by the VM-ADCP (comprising both water current and ship movement in the ENU
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frame) are summed, we obtain only the sum of the ship movement vectors measured by the
VM-ADCP. For each datapoint, the STW vector is rotated clockwise by the GNSS heading angle
and summed. The resulting angle of the summed vectors relative to 0° represents the alignment
angle between the VM-ADCP and GNSS.

The velocity correction is determined by taking the ratio of the sum of the magnitude of the
GNSS vectors to the sum of the magnitude of VM-ADCP STW vectors.

To perform an alignment without bottom-track, load a file containing closed loops and select the
"Add section" button in the "Alignment menu". The software will search for loops and add them
to the "Sections" table. See Figure 19 below for an example.

“ Home ~Alignment Processin g Exports Batch processing Plots  Discharge Map 8? v
1 e | Lock gyro orientation  speed 0.50 . m/s  Gyro = VM-ADCP | Pitch | Roll | X | Y  Z  Vel.com. | Quality =% Good 000" options All
7] Lock gyro position . . . <
add  Clear gyro positi Good 80 &%  000° 4204 m om m 1012 100% X X/ Apply
selection Use bottom-track ~ 0.00°  42.31° ° ° m o m m 1009 80% X Rol |~ Undo
000" 4181° m m m 1008 80% X[~ Aoce xy.2) G.)m
Sectio Averages App!

2026 Microsoft Corporation, ©3026 NAVTEQ, ©3026 mage courtesy of NASA

V' @ Bottom-track
- Current

@ Altimeter
A Notes.

&

Cursor. 51°42.6318 N.004°482155 E Map bearing 065.0°. 120.m =P 1/ €} Q]

Figure 19: Alignment without bottom-track

To see the loops that were detected, select the sections in the table, the section will be selected
in the map and plots. After removing any unwanted loops, click the "Apply" button to apply the
averages of all sections.

3.7.4 Automatic offsets

As mentioned in the previous section, it is possible to automatically calculate the offsets or
positions of the instruments. The software will calculate the offsets by minimizing errorsin a
lever arm system based on bottom-track velocities and the angular velocities of the gyro. Since
the software uses the angular velocities to estimate the offsets, higher angular velocities (more
dynamic vessel motion) will yield better results. Therefore, the straight track sections that are
ideal for VM-ADCP orientation calculations are less suitable for automatic offset calculation. A
track with influence of waves and a few turns is a better option.

For more information on motion correction with Nortek VM, refer to the following article on our
website.

In order to be able to automatically calculate offsets, the dataset needs to contain angular
velocities on at least one input channel. The channel with angular velocities should be set as the
source for lever arm corrections in the "Correction sources" section of the "Processing" menu,
see Figure 20 below.

Depth Automatic *| Clock External Clock ~ Correction Bottom-track ENU = Pitch roll Internal v

Primary channel Primary channe Lever arm correction Primary channel ~

Figure 20: Enabling lever arm corrections

When lever arm corrections are enabled, sections in the "Alignment" menu will show values in
the pitch, roll, x, y, z, and quality columns. An example is given in Figure 21 below.
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3.7.5

Gyro | VM-ADCP | Pitch | Roll X % z Vel.corr. | Quality | % Good Gyro 0.00°
VM-ADCP -45.80°

x Velocity correction 1.01x
Pitch 3.59°
Roll 5.24°
ADCP (xv.z) (0.31,0.85 ,-0.60 ) m

Sections Averages

100 M =—p 1 m/s

The figure shows the offsets for the VM-ADCP, as well as pitch and roll values. The quality is
excellent, since the uncertainty for all of the parameters is relatively low, the error can be seen
by hovering over the values in the table.

After applying the results, the instrument positions can be seen in the "VM-ADCP alignment"
section of the "Processing" menu. See Figure 21 below.

T 06
0.8 L l

10.31

Top view Left view

Figure 21: Offsets figure in "VM-ADCP alignment" section of "Processing" menu

The offsets shown in the figure are an accurate representation of reality, showing that the
algorithm found a realistic position for the VM-ADCP. The VM-ADCP was moved relative to the
reference point (purple dot), the gyro position was not changed. If the VM-ADCP position is
known, the "Lock gyro position" checkbox can be unchecked to move the gyro (relative to the
reference point) instead.

Since Nortek VM Review performs rotations of the instruments around the reference point, for
the best results it is recommended to place the reference point at the center of gravity of the
vessel. This will match reality since in practice, rotations of a vessel are generally around the
center of gravity of the vessel.

Manual gyro alignment

For more reliable results compared to the automated version described in the following sections,
the Gyro alignment can be set manually. This is done manually before data acquisition using the
map in Nortek VM Acquisition:

e While in port locate an object (landmark) straight over the bow of the vessel that is several
km away

e Locate the same object on the map and adjust the Gyro offset so that the heading line on the
map passes straight over the object
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Alternatively use two track segments in opposite direction and let the system calculate the
alignment. This assumes the leeway in both tracks is the same but in opposite direction. This
procedure is described in the Alignment correction®2® section.

A misalignment of the Gyro will not cause major problems as the VM-ADCP alignment is relative
to the gyro, not to the bow of the vessel.

3.8 Processing options

In order to correctly visualize data, it might be necessary to change some of the processing
parameters in the "Processing" menu.

Home Alignment Processing Exports Batch processing Plots Map
3S: @ L &) Y ¢ = alfie 1~ [M] Backup recording
S

VM-ADCP | GNSS / gyro Pitch roll Speed Filtering | Layer | Correction il 2
alignment ~ | alignment ~ | corrections | corrections = - v sources v | [in 3 ~
Save
Echos...  Save configuration

Figure 22: Processing menu

After changing any value in the "Processing" menu, the software will reprocess the data and
update the displays in the different windows. For large files, this can take a while. If processing
is still ongoing while another parameter is changed, the current processing task will be canceled
and processing will restart. This means that you do not need to wait for processing to finish
when adjusting multiple parameters.

The progress of the current processing task is shown in a progress bar on the bottom left of the
application. There is also a dropdown containing simple log messages with information on file
loading, processing and exporting.

3.8.1 Alignment

When a recording is loaded and both the GPS and bottom-track is displayed on the map, the
bottom-track can deviate from the GPS track. In many cases this deviation can be corrected by
changing the "Orientation" of either the VM-ADCP or the gyro. Ideally, this is done before doing
the measurement in Nortek VM Acquisition. See the "Alignment2? " section.

Home Alignment Processing Exports Batch

B ® A Q) Y
VM-ADCP  GNSS / gyro Pitch roll Speed Filter
alignment » alignment ~ corrections » corrections ~ -

X000 m Waterline 063 m _

TEQ, ©2024 Image courtesy of NA
Y 0.00 m Orientation 0.0 °

7000 m i~

VM-ADCP alignment

Figure 23: Incorrect VM-ADCP alignment
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Home Alignment Processing Exports Batch pi

9z X 050 7 m/s  Corr gyro orient:
+
Add Clear 80 - % 5.000°
selection 5.000°
¥| Lock gyro orientation
Manage Limits

©2024 Microsoft Corporation, ©2024 NAVTEQ, ©2024 Image courtesy of NASZ

+ @ Bottom-track
- Current
@ Altimeter
A Notes

Figure 24: Correct VM-ADCP alignment

3.8.1.1 VM-ADCP alignment

The VM-ADCP alignment settings can be found in "Processing". Use "X", "Y" and "Z" to change
the mounting offset in cases the center of gravity of the vessel is the reference point. In most
cases the VM-ADCP is the reference point, therefore "X", "Y" and "Z" can be zero. In this case
the water line should be set to the distance between the bottom of the VM-ADCP and the water
surface. In general the water line is the vertical distance between the reference point and water
surface. The orientation is usually set to 45° or -45° since this is how the VM-ADCP should be
mounted.

To learn more about setting up for measurements, please refer to the "Nortek VM Acquisition
Software Manual".

In the case that the bottom-track is not aligned with the GPS track, the orientation can be
adjusted until both tracks overlap.

3.8.1.2 GNSS alignment

If the heading line on the map deviates from the track, the gyro alignment might be off.
Checking the gyro alignment can be done by looking at a straight track section with little cross
current and cross wind. Moving the cursor over the track will display the heading line. This line
should be aligned with the track, this can be adjusted by changing "Orientation" in the "gyro
alignment" section of the "Processing" menu.

X m Orientation 900/ > N

1, ©2022 Image courtesy of NASA

Y m
Z 0.00 m
GNSS alignment \

=13 m

Cursor 51°53.6462 N 004°24.8825 E Map bearing 289.7° I—I 50 m =——p 1m/s
Figure 25: Incorrect GNSS alignment
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X m Orientation 5.0 -

:Q, ©2022 Image courtesy of NASA
Y m

000 |m \.h

GNSS alignment —

Cursor 51°53.6495 N 004°24.8807 E Map bearing289.7° L 150 M =————% 1 m/s
Figure 26: Correct GNSS alignment

3.8.1.3 Diagram

For visualizing the offsets and orientation of the instruments there is a diagram available in the
alignment sections in the Processing menu. Make sure to reference this diagram when setting up
the instrument to verify that everything is correct. A most basic setup is shown in Figure 27
below, here the VM-ADCP is set as the reference point by leaving X, Y and Z zero. The water line
is set to 60 cm above the VM-ADCP and the GNSS is positioned 2.41 m above the VM-ADCP as
can be seen in the "Left view". The "Top view" shows the orientation of the instruments in the XY
plane, the beams of the Signature 1000 are offset to -42.5° and the GNSS has a small offset of
1°,

“ Home Alignment Processing Exports Batch processing Plots Map

X 000 m Waterline 060 m X 0.00 m Orientation 0.0 ° _,L‘ Q) Y \‘/

Speed Filtering = Layer

ections = - -

Y 0.00 m Orientation 425 ° Y 0.00 m i Pitch roll

corrections - Cor

=

Z 000 m | lir Z 24 m

K (—-—

2.4
| .
J_ 0.6

|

Top view Left view
Figure 27: Offsets diagram

Note that the vessel outline in the offsets diagram shown in Figure 27 is drawn in approximate
dimensions and is most likely not representative of your vessel. The labeled distances however
are to scale, when a distance does not have a label it is zero.

3.8.2 Pitch and roll corrections
When using an external pitch and roll sensor, there can be a misalignment between the Z axis of
the VM-ADCP and the Z axis of the external sensor. This misalignment will produce a current
vector that is not true "ENU".

Any misalignment as described above can be corrected in the "Pitch and roll" section of the
"Processing" menu. Keep in mind that when using the internal pitch and roll sensor of the VM-
ADCP, these values should be set to "0" as the internal sensor is correctly aligned with the VM-
ADCP head.

© 2026 Nortek Netherlands v3.3.



30

Nortek VM Review Software Manual

3.8.3

3.8.4

3.8.4.1

Speed corrections

Sometimes it may be necessary to apply a global correction to all velocities. The most likely
example of this is when the speed of sound in water was not known or entered incorrectly when
collecting the data. The velocity correction can be adjusted using the "Velocity correction" factor
in "Speed corrections". This factor can also be automatically calculated, see the "AlignmentD22"
section.

There is no option to change the speed of sound itself in Nortek VM Review (directly or indirectly
by changing the salinity). The reason is that the speed of sound is used internally in the VM-
ADCP to correct cell sizes and velocities, therefore it should be set up before starting the
measurement in Nortek VM Acquisition. The effect of having a wrong speed of sound (or salinity)
is small, the speed of sound of sea water varies between 1,450-1,570 m/s, resulting in a
maximum error of around 8% in depth and cell size. Velocities can be compensated using the
speed correction setting mentioned above, this however does not affect the cell sizes.

To ensure valid echosounder amplitudes, the "Salinity" value in the "Speed corrections" section
should be accurate for the measurement location. If the salinity is unknown, an approximation
can be found in Table 7.

Fresh water 0 1481

Seawater 35 1500

Table 7: Salinity and speed of sound

The value of "Salinity" affects just the amplitudes of the echosounder.

Filtering

The "Filtering" section in the "Processing" menu contains a set of criteria for what data is
processed and displayed. Using these options, bad data can be excluded. The next sub-sections
explain this in details.

Averaging

The processing of the data visible in the heatmaps can be averaged using "Averaging" in the
"Filtering" section of the "Processing" menu. When the averaging is set to a value larger than 0,
each ensemble is reprocessed to be an average of the surrounding ensembles within the
averaging time.

When averaging, it is important to not include biased samples. This can be achieved by using the
coverage filter. The coverage is the percentage of valid samples when averaging. A low
percentage, say 25% means that three out of four samples used to calculate the average are
missing. This means that the average is just the value of the single sample, which increases the
risk of a skewed result. The coverage is shown in the coverage heatmap, see Figure 27 below.
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Figure 28: Coverage for averaging

The coverage heatmap shows the coverage. Areas with missing samples are highlighted. Figure
28 shows the effect of a coverage of 50 with an averaging period of 20 seconds (about 7 samples
in the averaging period). The coverage filter removes the area with low coverage at a depth of
about 100m.

3.8.4.2 Depth range

Use the maximum depth in the "Filtering" section of the "Processing"” menu to adjust the
percentage of depth that is included in the calculation of average current and velocity.
Depending on the bottom geometry and circumstances, the measured velocities close to the
bottom may be noisy and could thus be excluded from the calculation and further processing.

Similar to the maximum depth percentage, there is a minimum value in meters to exclude a
section starting at the water level. This might be useful when the vessel influences the current
measurements.

3.8.4.3 Correlation

Correlation is calculated for each cell and is a measure for the quality of the velocity
measurement in this specific cell. It is expressed as a percentage and in general a correlation of
50% or more is considered good.

Changing the value for minimum correlation will influence the outcome of the average velocity
calculation as cells that do not meet the minimum will be excluded. The calculated velocity for a
certain vertical is the average magnitude of the average velocity over the full depth, calculated
using all valid cells in this vertical.

When cells do not meet the minimum requirement for correlation, they appear the same color
as the background of the plot.
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3.8.4.4 Amplitude

Amplitude is the signal strength of the reflected sound waves for each cell and is a measure for
the quality of the velocity measurement in this specific cell. It is expressed dB and should be at
least 30 dB for a good measurement. Changing the setting for minimum amplitude, which can

be found in the "Filtering" section of the "Processing” menu will influence the result in a similar

way as with setting the minimum correlation.

3.8.5 Correction sources

In Nortek VM Review there are certain options for changing what sources are used for the
different data streams. These options can be changed in the "Correction sources" section in the
"Processing” menu.

Take note that in some cases the correction sources cannot be changed, this is due to the
original measurement circumstances and available data sources.

3.8.5.1 Depth

There are several methods for calculating where the bottom is located. Depending on the
situation, one might work better than the other. The "Depth" correction source can be found in
the "Correction sources" section of the "Processing" menu.

When choosing "Automatic", the software will choose a most realistic value for each individual
ensemble. To see what correction source was used for a specific ensemble, see the "Depth
source" field in the "Properties" window.

When using one of the auto option the system has a preference for the type but will fall back to
any of the other if the selected source is not available.

When an external depth sounder is available, the appropriate NMEA message must be selected
and the offset of the depth sounder must be filled in to get a correct depth value.

The offset of the depth sounder is dependent on the NMEA message used.

3.8.5.2 Correction

Since the current velocities are measured relative to the vessel, the raw current velocities need
to be corrected with a vessel velocity. There are a few correction sources available for this
velocity correction, they are listed below.

Correction option Description

GNSS GPS velocity data
Bottom-track XYZ Bottom-track before internal rotation in instrument coordinates
Bottom-track ENU bottom-track in East Nort Up coordinates (preferred, as it has the

highest resolution)

None Current velocity is not corrected, this could only be useful for a
stationary vessel

Table 8: Velocity correction options

Using the bottom-track as a velocity correction is preferred since it is more accurate than a
GNSS. For ensembles without bottom-track, the system will fall back to GNSS velocity
correction if bottom-track was selected.
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3.8.5.3

3.8.5.4

3.8.6

3.8.6.1

Lever arm Correction

The lever arm correction uses angular velocities to compensate the movement of the GNSS
antenna. The angular velocities and the mounting position of the GNSS are used to calculate the
horizontal and vertical speed of the antennae due to the angular velocity. This is then subtracted
from the antenna speed.

For information on automatic lever arm calculations, see Automatic offsetsD% . For background
on motion correction with Nortek VM, refer to the following article on our website.

This option can at this moment only be used when Advanced Navigation GNSS or Kongsberg
binary data is present.

Other

For the correction sources other than "Depth" and "Correction", the selection contains options to
choose between the different channels. These channels refer to the different devices that were
connected during the measurement. The different options are listed below.

Correction source Description

Internal Data recorded by the VM-ADCP

Advanced Navigation Data recorded by the Advanced Navigation GNSS
Primary channel Data recorded by the first additional navigation device
Secondary channel Data recorded by the second additional navigation device

Table 9: Correction sources

Echosounders

If echosounder data is present in a .SigVM recording, it will be available in the "Echosounder”
window. This window may contain several views® "7 depending on how many echosounders were
set up during the measurement.

Background information

When a VM-ADCP has the Echosounder option enabled (which requires a separate license), it will
collect high resolution echosounder data. This data may be used to detect for example fish,
biomass or suspended sediments. VM-ADCP sensors can collect echosounder data with three
different sets of transmit and receive parameters simultaneously. In general, the Nortek VM
system will collect two types of echosounder data: one with a "standard", and one with a "pulse
compressed" transmit pulse. (See the Nortek Manual - "Principles of Operation - Signature" for
details on the different echosounder modes).

The data shown in the Echosounder heatmaps is relative volume backscattered data. This is
corrected for attenuation and distance based on methodologies presented in
http://www?2.dnr.cornell.edu/acoustics/SuggestedSOP.html ("Acoustics Unpacked"). As
described on this website, the intensity of a returned echo sounder signal is dependent on signal
strength, transmission losses (spreading of the sound wave and absorption by water), the
reflective properties of the target (target reflectivity), the position of the target in the beam
(equivalent beam angle), and instrument losses. These form the echo sounder backscatter
correction, Se, which is added to the raw echo sounder backscatter to obtain Relative Volume
Backscatter, Sv. The variable Sv is available in MATLAB output files, for example, for the
Signature 1000 echo sounder 1, it is stored under the structure
A.Echol_1000kHz.volumeBackscatter_dB. The raw, uncorrected backscatter is also available in
the Nortek VM Review exported MATLAB file. For Signature 1000 echo sounder 1, this would be
found in A.Echol_1000kHz.amplitudeRaw_dB.
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3.8.6.2

3.8.7

3.9

Note that the term "relative volume backscatter" is applied because instrument calibration is not
incorporated into correction calculations. To obtain the "corrected volume backscatter", the
instrument calibration data would be required. Instrument calibration data is not processed by
Nortek VM Review but can be measured and stored by the user for reference (see to Nortek
Manual - ‘Principles of Operation - Signature’ for details).

In addition, relative volume backscatter may contain a thin, low intensity band in the layers
nearest the transducer. This is caused by the "near field effect". The transducer near field region
is described in the "Acoustics Unpacked" page mentioned above as being characterized by non-
parallel wave fronts with oscillatory intensity. To quantify the near field range, they provide a
methodology, a sample calculation, and a recommendation to exclude these results. Nortek VM
Review does not quantify the limits of this region or exclude it from relative volume backscatter.
The user should perform the calculation and adjust results according to preference.

Options

The "Echosounders" section in the "Processing" menu contains options to adjust the data
displayed in the Echosounder window.

The "Noise level" can be used to filter out noisy data, filtered out data will have no color in the
echosounder heatmap.

Saving processing settings

The "Save configuration" section in the "Processing" menu contains an option to save the current
processing settings to the loaded .SigVM file. Depending on requirements, the "Backup
recording" checkbox can be checked in order to keep a backup of the original unmodified .SigVM
file in a subfolder with the name of the recording with "_Data" added to it.

Backup recording

Save

Save configuration

Figure 29: Saving
the configuration

The save buttons in the folder browser and top right of the Nortek VM Review have the same
functionality.

Spectrum

The Nortek VM Acquisition software allows for recording spectra that can be used to study noise
issues. The files recorded in Nortek VM Acquisition are saved with a .VMDiag extension and can
be opened in Nortek VM Review. Opening a .VMDiag file works just like openingl® any other
file.

v3.3.
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3.9.1 Spectrum layout

When double clicking a .VMDiag file will cause the software to change to a layoutD%" specifically
for viewing spectra. An example is shown in Figure 30 below.

Signature VM Review 0.0.0.1
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Figure 30: Spectrum layout

Opening a standard .SigVM recording will change the layout back to the old layout.

3.9.2 Analyzing a spectrum

Analyzing noise issues using a frequency spectrum can be a difficult task since the spectrum is
influenced by a lot of different parameters. In general, a narrow, broad or ultra bandwidth
spectrum should have a well defined single center peak around its main instrument frequency
with a width increasing with the bandwidth. The full bandwidth spectrum is over a much wider
frequency range and shows a drop-off after the peak around the main instrument frequency.

In the time domain, the spectrum should not change significantly, this means that there should
be no horizontal lines or dots in the heatmap shown in the bottom of the "Spectrum" window.

Some examples of what clean and noise polluted spectra look like are shown in Table 10 below.
The noisy spectra are polluted with a 50kHz square wave from about halfway the through the
recording, the clean spectra show little pollution.
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3.10

3.10.1

Table 10: Spectrum examples

Exports

Exporting data is done using the "Exports" menu. In this menu you will find options on what data
to export, where to export it to and some format specific options. A preview of the "Export"
menu is shown below in Figure 31.

Home Alignment Processing Exports Batch processing Plots  Map

®) Full track csv ..ent\Test Data\A_Data\A.csv QRev .f\Test Data\A_Data\Q_A.mat Q '-I-'
Current selection Matlab ..ent\Test Data\A_Data\A.mat VMT .t\Test Data\A_Data\V_A.mat QRev export | Moving bed
Transects settings ~ tests ~
Google KML ..ent\Test Data\A_Data\A.kml SigVM ..f\Test Data\A_Data\A.SigVM
Formats and file locations

Export
Figure 31: Exports menu

For all export formats one can choose between "Full track"”, "Current selection" and "Transects".
"Full track" exports the entire track from start to end regardless of the track section currently
selected. "Current selection" export what is currently selected . The "Transects" option will
exportDtransects as detected by Nortek VM Review. This option is only available in discharge
modeb?® .

Exporting to QRev

Nortek VM Review has discharge calculation features. For verification an export to QRev is also
available. To be able to export transects, you need to be in discharge mode and have configured
the software to detect the transects. See the Dischargel? section for more information.

To export the transects as detected by Nortek VM Review, select "Transects" in the "Export"
section of the "Export" menu, and click the export button. See Figure 32 below.

“ Home Alignment Processing Exports Batch processing Plots Discharge Map

Full track csv A\Transects\Hagenstein_Data v| QRev \Transects\Hagenstein_Data Detect moving bed tests None -
Current selection Export Matlab ..\Transects\Hagenstein_Data VMT -.\Transects\Hagenstein_Data Max. m.b.t. count 3 :
®) Transects
Google KML ..\Transects\Hagenstein_Data SigVM \Transects\Hagenstein_Data Duration 300 2 s
Formats and file locations Moving bed tests

Export

Id | Direction | Q (m%/s) QLiﬁffs)ge Top Q(m%/s)  Bottom Q (m%/s) cF;i(gr:St;;ﬂge Width (m) WL;:::?:; ‘5:3:: (:')EE Area (m?) al'r:f: (EI:?)E aF:iegah(tnff]ge
790.5 105 146.4 100.7 6.5 137.4 10.7 7.8 781.3 215 13.7
12 e 794.5 7.2 149.6 99.6 5.2 137.9 8.9 71 782.0 15.5 124
1" 9 786.6 14.8 143.7 987 55 1369 13.0 72 779.4 29.3 126
10 e 7741 13.8 1433 1009 5.5 137.5 13.0 73 7757 28.5 12.8
9 9 797.2 9.6 149.0 1047 5.6 137.0 9.5 73 781.2 17.7 12.8

Figure 32: Exporting transects to QRev

As can be seen in Figure 32, there is also an option to detect moving bed tests. Both the loop
and stationary type of tests are supported. The software will automatically detect the chosen
type of test in the currently selected track section and then export the "Max m.b.t. count"
number of tests.

For loop tests, the detected loops with the largest number of ensembles are exported first. The
loops are stored in QRev files with a "loop_" prefix in their name.

For stationary tests, the duration must be specified. Only sections with exactly the specified
duration will be detected. Stationary tests are exported to files with a "smba_" prefix in their
name. The most stationary tests are exported first, if distance traveled is too high, no stationary
tests can be detected.

As loop tests can be detected in the transects sailed, as shown in the example in 32, we
recommend using loop tests for convenience and accurate results.
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Transects are stored in files with a "Q_transect_" prefix. The files produced by exporting with the
settings shown in Figure 32 produces the files shown in Figure 33 below.

-

[ - .
4 W Hagenstein_Data

Bl loop 01 Qmat 151 MB
E loop_02_Q.mat 0 KB
B loop 03 Qmat 1.08 MB
é Q_transect_01.mat 9216 KB
é Q_transect_02.mat 906.05 KB
5 Q_transect_03.mat 882.73 KB
Bl Q_transect_04.mat 91377 KB
Bl Q transect 05.mat 851.69 KB
5 Q_transect_06.mat 913.77 KB
é Q_transect_07.mat 859.52 KB
Bl Q_transect_08.mat 882.73 KB
E Q_transect_09.mat 859.52 KB
5 Q_transect_10.mat 867.23 KB
B Q transect_11.mat 843.98 KB
B Q transect_12.mat 898,27 KB

Figure 33: QRev export files

When opening all transects in QRev, the moving bed tests are also automatically opened. The
discharge results should be similar to the results in Nortek VM Review since the settings and
edge configurations are also exported. However, there can be slight differences due to
differences in algorithms and default options. Figure 34 below shows the results from the
example track used in this section in QRev 4.37 .

b #SysTest / vCompass/P/R\'\‘ 'y L 'y 'S / « Depth \eWT\/ v Extrap \/ < Ec
Summary \/ Details \/ & / Settings \/ ADCP \

Transect Start  Bank End Duration (sec) Total Q (m3/5) Top Q(m3/s) Meas Q(m3/s) Bottom Q (m3/s) Left
Measurement (2020.03.03) 12:45:51 12:56:52 699.0 802.62 142.56 491.42 124.38 12.
Q_transect 01 124551 L 12:46:51 60.5 796.32 139.34 485.87 12242 13.€
Q_transect_02 12:46:48 R 12:47:48 60.0 813.97 142.67 49548 127.08 12.€
Q_transect_03 12:47:44 L 12:48:41 575 809.62 141.05 501.46 123.25 127
Q_transect_04 12:48:39 R 12:49:39  60.5 808.94 144.69 499.54 1225 10.€
Q_transect_05 12:49:35 L 12:50:32  56.5 798.18 140.77 494.65 120.0 104
Q_transect_06 12:50:28 R 12:51:29 60.5 811.97 146.17 499.26 124.24 10.

Figure 34: Exported transects in QRev

It is also possible to export an entire track or a selection to QRev without using the discharge
mode in Nortek VM Review. To do this, use the "Full track" or "Current selection" options when
exporting. There are several options available to manually enter edge configurations. See Figure
35 below.
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Home Alignment Processing Exports Batch processing  Plots  Map
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[] Google KML ..s\Naarden Data\Naardenkml ~ []SigVM .Naarden Data\Naarden.SigVM Right bank [Sloped  ~ 00 31

Export mats and file locations

+ @ Bottom-track
+ = Current

+ @ Altimeter
v | A Notes

Figure 35: Manual QRev export

3.10.2 Exporting to VMT

Despite it being a relatively dated tool, the Velocity Mapping Toolbox can be useful for
generating certain plots. Nortek VM Review supports exporting to VMT through the "Exports" or
"Batch processing" menus.

Exporting to VMT works similar to the other export formats. By default, the generated MATLAB
files get a "V" prefix to show they are meant to be opened in VMT, unlike the files with a "Q"
prefix produced by exporting to QRev. To open the .mat file(s) in VMT, select the second option
in the File -> Open menu, see Figure 36 below.

*Bear in mind that in order to successfully open with SonTek Mat Files option, name of the file
must contain at least 8 characters.

.
4 Velocity Mapping Toolbox (VMT) v4.09

File Settings Tools Help

Open > TDRI ASCII Files  Ctrl+O
Save MAT File Ctrl+S SonTek MAT Files Ctrl+R
Export 2 VMT MAT File Ctrl+M

Exit

Velocity Mapping Toolbox

Figure 36: Opening exported file in VMT
(second option)

To create a plot containing the track and vectors as shown in Figure 37 below, first create a
GeoTiff8 and then select "Add Background" in the "Plan View Plot" before you click "Plot Plan
View" in VMT. You will then be asked to supply the created .tif(f) file.
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Figure 37: VMT track with current vectors

3.10.3 Exporting to SigvM

To facilitate splitting and merging of .SigVM recordings, an export to .SigVM is available.
Exporting to .SigVM works like any other export. Exporting a selection of a .SigVM file can be
useful when only part of a recording is of interest. In combination with the append
functionality®10, multiple files can be merged into one .SigVM file.

3.10.4 Batch processing

There is a "Batch processing" menu for situations where several files need to all be exported to
any of the supported export formats. The "Batch processing” menu is shown in Figure 38 below.

“ Home Processing Exports Batch processing Plots  Map

Source folder C:A\Dev\Testing\Test Data @ Default ] CSV Notes  start 00 + % Automatic
Processing settings Matlab .
Target folder ..Test Data\Batch processing 9 9 End 1000 - % E
Google KML
Process
QRev
Files Processing options Formats Track range Batch proces...

Figure 38: Batch processing menu

The menu contains options to select input and output folders. Next to this there is an option to
either use the "Default" processing settings that are included in each .SigVM file or to use the
"Processing settings" from the currently loaded recording. These settings can be seen in the
"Processing®# " menu. The "Start" and "End" in "Track range" allow for exporting a certain
range of all .SigVM files in the "Source folder".

Notes from all recordings are collected in a single .csv file. For each of the other selected export
formats, one file is created for each recording.

Above the "Process" button there is a toggle to switch to "Automatic" batch processing. This will
detect newly added files and export these. This can be useful when it is required that recordings
are exported as they are created. With automatic processing off, clicking "Process" will export
all .SigVM files in the "Source folder".
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3.10.5 Export formats
This section will explain the different export formats in detail.

3.10.5.1 Comma separated - .CSV

The .CSV file contains comma delimited data in ASCII format that can be imported in any
spreadsheet program.

Header Description Units
Date_Time Date and yime in standard 1ISO8601 format e.g. 2019-03- |-
15T11:22:16.93
EnsNo Ensemble number -
BT1Depth Bottom-track depth as measured on beam 1 m
BT2Depth Bottom-track depth as measured on beam 2 m
BT3Depth Bottom-track depth as measured on beam 3 m
BT4Depth Bottom-track depth as measured on beam 4 m
BTDepth Average depth as measured during the bottom-track m
measurements
AltiDepth Depth as measured by the altimeter m
AltiDepthQ Quality number for the altimeter measurement -
BeamDepth Depth as measured using the amplitudes on all four beams | m
DEPTH Depth as used in the calculation m
D_Source Source of the above-mentioned depth value: 1= altimeter, |-
2= bottom-track, 3= beam amplitudes
VEast Current velocity, east vector m/s
VNorth Current velocity, eorth vector m/s
Vel_avg Speed of water flow, averaged over the full range m/s
Dir_avg Direction of water flow, averaged over the full range. In DegreesN
degrees north.
LayerVEast Current velocity in layer, east vector m/s
LayerVNorth Current velocity in layer, north vector m/s
LayerVel_avg Speed of water flow in layer, averaged over the full range | m/s
LayerDir_avg Direction of water flow in layer, averaged over the full DegreesN
range. In degrees north.
Range Range of valid cells as used in the velocity calculation -
BTEast Bottom-track velocity, east vector m/s
BTNorth Bottom-track velocity, north vector m/s
GPSEast GNSS velocity, east vector m/s
GPSNorth GNSS velocity, north vector m/s
LAT Latitude (dd.dddd) Degrees
LON Longitude (dd.dddd) Degrees
GPSHeading Heading according to the GNSS compass DegreesN
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Header Description Units
GPSBearing Bearing as calculated from the GNSS positions DegreesN
DistTravelled Total distance traveled m
SHeading Heading as measured by the VM-ADCP magnetic DegreesN

compass
SPitch Pitch as measured by the VM-ADCP Degrees
SRoll Roll as measured by the VM-ADCP Degrees
STempC Temperature as measured by the VM-ADCP Degrees Celsius
fom1 Figure Of Merit for bottom-track calculation on beam 1 (0- | -

65535, smaller is better)
fom2 Figure Of Merit for bottom-track calculation on beam 2 -
fom3 Figure Of Merit for bottom-track calculation on beam 3 -
fom4 Figure Of Merit for bottom-track calculation on beam 4 -
SoundSpd Speed of sound through water m/s
Valid Validity of the data: 0 = invalid, 1 = valid -
CorrSrc What is used to correct the measured velocities: 0 = -

GNSS, 1= bottom-track XYZ, 2= bottom-track ENU, 3=

none
BT1Vel Raw bottom-track velocity as measured on beam 1 m/s
BT2Vel Raw bottom-track velocity as measured on beam 2 m/s
BT3Vel Raw bottom-track velocity as measured on beam 3 m/s
BT4Vel Raw bottom-track velocity as measured on beam 4 m/s
Note Note taken at this timestamp -

Table 11: CSV export format

3.10.5.2 MATLAB

The MATLAB export creates file that contains several structures in a format as used by the Velocity
Measurement Toolbox.

It fills a structure ‘A" with the following structures:

Structure Details

A.Sup Supporting data

A.Wat Water data (velocity and direction for each cell)

A.Nav Navigation data including GNSS and bottom-track speed and
velocity.

A.Sensor Sensor data like temperature, roll and pitch

A.Q Discharge related data (not available from a Nortek VM system)
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Structure Details
A.Echo1 Echosounder data — (Only when enabled in the instrument)
A.Echo2 Echosounder data — (Only when enabled in the instrument)

Table 12: MATLAB export structure

Echosounder data is only available if data was collected with an instrument that has echosounder
capabilities.

3.10.5.2.1 A.Sup Structure
‘noe’ = Number Of Ensembles

“bins’ = Number Of Bins

Field name Matrix format | Description

note1 (1) Software information

note2 (1) Instrument type, serial and firmware information
serialnr (1) Serial number

frequency_kHz (1) Instrument main transducer frequency (kHz)
samplerate_hz )] Sample rate in ensembles per second

bins (1) Default number of bins

nBins (noe, 1) Number of bins in the ensemble per ensemble
binSize_cm (bins,noe,1) Size of each bin in cm

blank_cm (1 Blanking in cm

draft_cm (1) Draft in cm

mounting_depth_m (1) Mounting depth in meters

mounting_angle (1) Mounting angle in degrees

binSize_m (1) Size of each bin in meters

blanking_m (1) Blanking in meters

draft_m (1) Draft in meters

ensNo (noe, 1) Ensemble number

npings (noe, 1) Number of pings as averaged for this ensemble
noEnsinSeg (noe, 1) Number of ensembles in the whole segment
noe ©)] Number of ensembles

averaging_time_sec )] Averaging window size in seconds
intScaleFact_dbpcnt (1 Scaling factor for counts to dB conversion
intUnits (1) Internal units - “counts”

VRef (1) “NONE” <not used>

wm (1) 0 <not used>
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Field name Matrix format | Description

units (1) Units as used for output “m” or “cm”

year (noe, 1)

month (noe,1)

day (noe, 1)

hour (noe, 1)

minute (noe, 1)

second (noe, 1)

sec100 (noe, 1)

timeElapsed_sec (noe, 1) Seconds since start of measurement

timeDelta_sec100 (noe, 1) 0 <not used>

avg_vEast (noe, 1) Average velocity east

avg_vNorth (noe, 1) Average velocity north

avg_vMag (noe, 1) Average velocity magnitude

avg_vDir (noe, 1) Average velocity direction

layer_avg_vEast (noe, 1) Average velocity east in layer

layer_avg_vNorth (noe,1) Average velocity north in layer

layer_avg_vMag (noe, 1) Average velocity magnitude in layer

layer_avg_vDir (noe, 1) Average velocity direction in layer

altimeter_depth (noe, 1) Depth as measured by the altimeter (m)

altimeter_q (noe, 1) Quality of the altimeter depth measurement

bottomtrack_timestamp (noe, 1) Timestamp of the bottom-track measurement

bottomtrack_ensemble (noe, 1) Ensemble nr of the bottom-track measurement

bottomtrack_avgDepth (noe, 1) Averaged depth as measured using bottom-track

bottomtrack_lat_deg (noe, 1) Bottom-track latitude

bottomtrack_long_deg (noe, 1) Bottom-track longitude

amplitudeBeam_avgDepth (noe, 1) Averaged depth as measured using Amplitudes of
the four beams

valid_data (noe,1) Validity of the data: 0 = valid (any non zero value
means invalid data),
1 = no bottom-track, 2 = no bottom detected, 4 =
no velocity

FOM1 (noe, 1) Figure Of Merit for beam 1

FOM2 (noe, 1) Figure Of Merit for beam 2

FOM3 (noe,1) Figure Of Merit for beam 3

FOM4 (noe, 1) Figure Of Merit for beam 4

first_bin (noe,1) First bin in the vertical as used for the average

last_bin (noe, 1) Last bin in the vertical as used for the average

v3.3.
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Field name Matrix format | Description

soundspeed (noe, 1) Speed of sound through water in m/s

Table 13: MATLAB Sup structure

Example:
Sup =
scalar structure containing the fields:
absorption_dbpm =

0.50100
0.50100
0.50100
0.50100
0.50100

bins =

75
75
75
75
75

binSize_cm =

20.000 20.000 20.000 20.000 20.000
20.000 20.000 20.000 20.000 20.000
20.000 20.000 20.000 20.000 20.000
20.000 20.000 20.000 20.000 20.000
20.000 20.000 20.000 20.000 20.000
20.000 20.000 20.000 20.000 20.000
20.000 20.000 20.000 20.000 20.000
20.000 20.000 20.000 20.000 20.000

20.000 20.000 20.000 20.000 20.000
nBins = 75
blank_cm = 25
draft_ cm =12
ensNo =

4676
4677
4678
4679
4690
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3.10.5.2.2 A.Sensor structure
Data from the internal sensors like temperature, roll and pitch.

Field name Matrix format | Description
sensor_type (1) A letter code indicating the type of sensor. Not
used for Nortek sensors
pitch_deg (noe, 1) Average pitch in degrees
roll_deg (noe, 1) Average roll in degrees
heading_deg (noe, 1) Average heading in degrees north
temp_degC (noe, 1) Average temperature in degrees Celsius

Table 14: MATLAB Sensor structure
3.10.5.2.3 A.Wat structure
Velocity, direction, backscatter etc. for each cell.

Field name Matrix format |Description
backscatter (bins,noe,4) Backscatter per bin for each of the 4 beams
correlation (bins,noe,4) Correlation per bin for each of the 4 beams
noiseFloor (bins,noe) Amplitude of last cell in decibels
binDepth (bins,noe) Depth per bin in meters
vMag (bins,noe) Magnitude of the velocity in cm/s
vMag_ms (bins,noe) Magnitude of the velocity in m/s
vDir (bins,noe) Direction
vEast (bins,noe) Velocity in east in cm/s
vEast_ms (bins,noe) Velocity in east in m/s
vNorth (bins,noe) Velocity in north in cm/s
vNorth_ms (bins,noe) Velocity in north in m/s
wert (bins,noe) Velocity in vertical in cm/s
wert_ms (bins,noe) Velocity in vertical in m/s
VError (bins,noe) Estimated error velocity in cm/s
VError_ms (bins,noe) Estimated error velocity in m/s
beamFreq (bins,noe) Beam frequency in kHz
percentGood (bins,noe) Percentage of good measurements in this
ensemble
velocity _correction_source | (noe,1) Correction source for water current velocities, 0 =
GNSS, 1 = bottom-track XYZ, 2= bottom-track
ENU, 3 = None

Table 15: MATLAB Wat structure

Backscatter and Correlation are written as an array of 4 matrices. Each matrix contains
backscatter or correlation for a specific beam.
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3.10.5.2.4 A.Nav structure
All data related to Position and movement, both from GNSS and bottom-track.

Field name Matrix format | Description

bvEast (noe,1) Bottom-track velocity east in cm/s

bvError (noe, 1) Bottom-track velocity error in cm/s

bvNorth (noe, 1) Bottom-track velocity north in cm/s

bwert (noe, 1) Bottom-track velocity vertical in cm/s

bvEast ms (noe, 1) Bottom-track velocity east in m/s

bvError_ms (noe, 1) Bottom-track velocity error in m/s

bvNorth_ms (noe, 1) Bottom-track velocity north in m/s

bwert_ms (noe, 1) Bottom-track velocity vertical in m/s

depth (noe,4) Depth as calculated from bottom-track beams,
one for each beam

dsDepth (noe, 1) Depth sounder depth

dmg (noe, 1) Distance Made Good

length (noe, 1) Length of the total track

totDistEast (noe,1) Total Distance traveled East

totDistNorth (noe,1) Total Distance traveled North

altitude (noe, 1) Altitude as reported by the GNSS

altitudeChng (noe, 1) 0 <not used>

gpsTotDist (noe, 1) Total distance traveled from GNSS

gpsVariable (noe, 1) Combined HDOP and VDOP

gpsVeast (noe, 1) Velocity East

gpsVnorth (noe, 1) Velocity North

gpsVert (noe, 1) Vertical velocity

gpsHeading (noe, 1) True heading as recorded by the GNSS

gpsBearing (noe, 1) Bearing as recorded by the GNSS. (Course Over
ground)

gpsPitch (noe, 1) Pitch as recorded by the GNSS

gpsRoll (noe,1) Roll as recorded by the GNSS

gpsSOG (noe, 1) Speed over ground recorded by the GNSS

lat_deg (noe, 1) Latitude in degrees

long_deg (noe, 1) Longitude in degrees

nSats (noe, 1) Number of satellites in view

hdop (noe, 1) Horizontal Dilution of Position

depthSource (noe, 1) Source of water depth value used, 0 = automatic,
1 = altimeter, 2 = bottom-track distance, 3 =
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Field name Matrix format | Description
velocity amplitude, 4 = last cell
preferredDepthSource (noe, 1) Preffered depth source, 0 = Automatic, 1 =
Altimeter, 2 = Bottom-track distance, 3 = Velocity
amplitude, 4 = Last cell
bvBeam1 (noe, 1) Raw bottom-track velocity from beam 1
bvBeam2 (noe, 1) Raw bottom-track velocity from beam 2
bvBeam3 (noe,1) Raw bottom-track velocity from beam 3
bvBeam4 (noe,1) Raw bottom-track velocity from beam 4
gnssHeave (noe, 1) Heave motion in meters, as recorded by the
GNSS
timestamp (noe, 1) MATLAB compatible timestamp. A number that
represents the whole and fractional number of
days starting from a fixed, pre-set date (January
0, 0000).
gpsVelocityX_ms (noe, 1) GNSS velocity in x direction
gpsVelocityY_ms (noe, 1) GNSS velocity in y direction
gpsVelocityZ_ms (noe, 1) GNSS velocity in z direction
bottomtrackVelocityX_ms (noe, 1) Bottom-track velocity in x direction
bottomtrackVelocityY_ms (noe, 1) Bottom-track velocity in y direction
bottomtrackVelocityZ_ms (noe, 1) Bottom-track velocity in z direction
angularVelocityX (noe, 1) Angular velocity in x direction
angularVelocityY (noe, 1) Angular velocity in y direction
angularVelocityZ (noe, 1) Angular velocity in z direction

Table 16: MATLAB Nav structure

3.10.5.2.5 A.Echon_xxxkHz structure
Echosounder data. Only available when enabled in the instrument.

The name shows which Echosounder mode is used for this dataset. The n is the number of the
specified echosounder settings in the start-up configuration. The xxx is the frequency.

An echosounder setting that uses pulse compression can output process the result using 5
different frequency bands. So, this gives a number of virtual echosounder data files, each having
a different frequency. When for example a Signature 100 is used with dedicated echosounder
the output may contain Echol_74kHz, Echol_82kHz, Echol_91kHz..etc.

The exact center frequency used to process a single band is available in the data itself, and this
may be slightly different from the one as shown in the title of the set. For example, the ‘74 kHz’

is actually 73.8 kHz.

Field name Matrix format | Description
noe (1) Number of ensembles
index (1) Echosounder index (0 based)

v3.3.
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Field name Matrix format | Description

binSize_m (1) Size of each bininm

blanking_m (1) Blanking distance in m

xmit_ms (1) Transmit length in milliseconds.

noiselevel_dB (1) Echosounder noise level in decibels
powerlevel_dB (1) Echosounder transmit power level in decibels
pulsecomp ©)] Pulse compression (0 is off, 1 is on)

bins (1) Number of bins

frequency kHz )] Transmit frequency in kHz

amplitudeRaw_dB (bins,noe) Return in dB, uncorrected
amplitudeCorrected_dB (bins,noe) Return in dB, with range correction
volumeBackscatter_dB (bins,noe) Volume backscatter strength dB
pointBackscatter_dB (bins,noe) Point backscatter strength dB
firstCellDepth_m (1) Depth of first cell in m, corrected for speed of

sound, including mounting depth.
lastCellDepth_m (1) Depth of last cell in m, corrected for speed of
sound, including mounting depth.

binDepth_m (bins, 1) Distance of this cell/bin to the sensor.

ensNo (1,noe) Ensemble number

lat_deg (1,noe) Latitude in degrees

lon_deg (1,noe) Longitude in degrees

Timestamp (1,noe) MATLAB compatible timestamp. A number that

represents the whole and fractional number of
days starting from a fixed, pre-set date (January
0, 0000).

Table 17: MATLAB Echo structure

3.10.5.3 Signature VM File Format

Data is recorded in a file with the SigVM extension. This is a zipped file containing several
individual files with data from the VM-ADCP (Signature) sensor, GPS, compass and settings. To
view the individual files, use a standard tool for opening zip archives. Figure 39 below shows the
extracted files present in a zipped .SigVM file.

| = | 100109_20180719T081629UTM - [} b
F§ Home Share Vie .
€
&« - 1t

» ThisPC » Documents » Signature Data » 100109_20180719T081629UTM v @ Search 100109.. ©
ACCOUNTVIEW 2 Mame Date modified Type Size

B Deskiop Q{ 100108_20180719T081629UTM.ADZCP 19/ AD2CP File 3116 KB
Documents D 100108_20180719T081629UTM. AdvancedMavigation 1 ADVANCEDMNAVIG... 1,085 KB
Signature Data Q{ 100109_20180719T081623UTM. compass 1 COMPASS File 71 KB
100109_20180719T081629L Q{ 100109_20180715T081625UTM xml 1 XML File 2KB

Signature VM

v
4 items =

Figure 39: Contents of a decompressed .SigVM file
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The file with the extension .AD2CP contains the raw data as collected from the VM-ADCP in the
standard format that is used on all Nortek AD2CP instruments. Details are available in the
document N3015-007-Integrators-Guide-AD2CP. This data can be read and processed in other
Nortek software packages like OceanContour.

The *.XML file contains all settings of the instrument and the software that were used while
collecting the data. Navigation data is stored in the *.gps, *.compass and / or
*.AdvancedNavigation (or .anpp) files. The .GPS and *.compass files (if present) contain
navigation data in standard, readable, NMEA format. A *.AdvancedNavigation or .anpp file will
contain binary data in the ANPP format as described in the Advanced Navigation ‘GNSS Compass
Reference Manual’.
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4.1

4.1.1

4.1.2

4.1.3

Personalization

Nortek VM Review has various options for personalization including themes, different layouts
and various other settings.

Layout

Changing the layout of the different windows that make up the application can be done using the

"Home" menu.
Home Alignment Processing Exports Batch

Mode |Default ~  DisplayUnits Metric ~

Layout |Horizontal map - Show time in UTC

Theme | Horizontal map | Enable Tooltips

Vertical map compact
Vertical map
. | (Unnamed) ;; B .

Figure 40: Selecting a layout

~

Switching layout

There are a number of default layouts that can be loaded by selecting them in the "Layouts"
drop down (this can take a few seconds).

Creating layouts

After adjusting a certain layoutl® by resizing, moving, hiding or unhiding windows, custom
layouts can be saved. This is done by typing a name for the layout in the text box on the bottom
row of the "Layouts" drop down and clicking the save button.

Custom layouts can be removed by clicking the bin button next to each custom layout below the
divider in the "Layouts" drop down.

When exiting the application any unsaved changes to layouts will be discarded. The choice of
default or saved layout will be remembered when restarting the application.

Menu bar

The menu bar of Nortek VM Review is a so called "Ribbon" menu, similar to what Microsoft uses
in its Office suite applications. The ribbon can be be left expanded if required. This is either done
by double clicking any menu label, or by clicking the down arrow on the top right of the
application and selecting "Expand the ribbon".
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4.2 Theme

Changing the theme can be done using the "Theme" drop down in the "Home" menu.

Home Alignment Processing Exports Batchy

Mode |Default ~ DisplayUnits Metric ~

Layout Horizontal map « [] Show time in UTC

howimer

Nortekblue dark

s Nortekblue light EEEEEEEEEISS
.

Nortekyellow dark

= lGreen dark ;l a — TI

(A=)

White light
4
Classic dark

- Classic light 12.24 MB

P e e e
Figure 41: Selecting a theme

When changing a theme, the color scheme of the heatmaps also changes to a color scheme
fitting the theme. Heatmap color schemes can be adjusted separately[ .

v3.3. © 2026 Nortek Netherlands



53

Figures

Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:

1\ oo L= T o T T Y 0 = 0 = 1 8
Open file With NOrtek VM REVIEW ...t e e e et e e e e aeeeaneens 9
L =T o Y= 10
APPENA @ Il oottt e 11
(D1 o1 =1 V41 4o e = | = TS 11
= T 13
IMaAge EXPOrT MENU L .uu e e 14
B I = VAL o [o 1Y PP 15
LIz 10l Q=Y 4o 1o T o o o [0 o 1= 16

AMPlEUAE NEaEMIAD co i e 17
Heatmap color palette settings .......ooiiiii e 18
Properties WINAOW . ..uiiiiii e e s s e s s st 19
1] = L = T T [ 1 N 19
Y T | =T =Yoo = 20
T ET= ] [To | T<Te I = o 1= 20
LItz L7131 T [0 20
Discharge configUIration ... ..coieoi i et e e aaaes 21
LAY 22
Alignment without bottom-track ... 25
[SaF=] o]l 1ol M IEAVZ=1a=1q g I o] o /=L (o] oI 25
Offsets figure in "VM-ADCP alignment" section of "Processing" menu ..........cccoiiiiiinnnnnnnnns 26
[ 010177 T T I 0 1 =T 0 L 27
Incorrect VM-ADCP alignment oot s e e e e e 27
Correct VM-ADCP alignment .. oo e, 28
Incorrect GNSS alignmEnt .ooiii i et e sttt e e et e e s e s e e reaees 28
Correct GNSS alignmEnt ... e 29
(0] 7= k30 =T [ o= o 29
(010N V7= o= To =l o] o= AV 2= =T | [ o N 31
Saving the CoONfigUIAtioN . .o i i ettt e et e e eaeeaees 34
1Y o= Tt g ¥ ] 0 T F= )2 1 | (P 35
g 5T o = 0 01T O 37
EXporting transects t0 QREV ..o e 37
(@] D q o o | 1= N 38
Exported transects iN QREV ... 38
ManUal QR BV X POt ittt et ettt ettt 39
Opening exported file in VMT (second OptioN) ...oeveiiiiii i reee e 39
VMT track With CUMreNt VECEOIS ..vvieiiii e e r e e reaaeeeeens 40
(27wl g T o] o Yol <Y1 T a e o o 1= o 11 [N 40
Contents of a decompressed .SIgVM file ... e 49

Figure 40: Selecting @ lay OUL ... ettt 51
Figure 41: Selecting @ themie ..o e 52
Tables

Table 1: REVISION NISTOMY ... e et e e s s e s s a e s s s e e s annnneeeens 6
Table 2: ReVISION NISTOMY ...t e e s e s a e e s s e s s aanreeeeeas 7
L] L TS Yo V= L = 1 [ Yo L= 8
Table 4: Window handling ... e ettt 9
L1 L T I =Tl Q== (=T o T 12
Table 6: Columns of the "Sections" table for alignment ... e 24
Table 7: Salinity and speed Of SOUNA ... .o e et e e e e s e e e e ane e aaneeanns 30
LIG]s] SRS HAYL=1 VoTol uVAelo ] o f=Youu [o] 1] o 1 [o] I 32
L1 (SR o] o =Tt u o] o IE=To U | f ol = 33
Table 10: SPECIrUM EXamMI PIES oottt sttt e e e e teesseteeteeaaaaaasn s snnrnnnnnnes 37
Table 11: CSV eXpPort format ... e et e e s 42
Table 12: MATLAB eXPOrt SErUCEUNE ...t e s e s s e s s a e e s raraeeeeas 43
Table 13: MATLAB SUD SErUCTUIE . oo et ettt e et et e et e e e e e aaaaaaeaees 45
Table 14: MATLAB SeNSOr SEIUCTUINE ...ttt et et e et e e s st e e s s e ae e s s et e e s aanaeeessannneeesans 46
Table 15: MATLAB Wat StrUCTUINE ..ottt st e s s e s s e e s s st e e s s e e s sannneeeens 46
Table 16: MATLAB NaV StrUCTUNE .oiviiiiiiiii ittt s s s s eee e ee e ae s s s s ss s e s sasssannan s nnnnnnnnnns 48
Table 17: MATLAB EChO SErUCTUNE ooviiiiiiii ittt e s e e ee e e e e e e s s eassssesssaaanan s nnnnnnnnnnns 49

© 2026 Nortek Netherlands v3.3.



	Contents
	Introduction
	Licensing
	Nortek online
	Feedback
	Revision history
	Contact

	Getting started
	Installation
	Modes
	Windows
	Opening a file
	File browser
	Working directory
	Loading files
	Saving files
	Appending files

	Displaying data
	Track selection
	Fitting data ranges
	Layer
	Processing configuration

	Exporting data
	Location

	Exporting images
	Track
	Plots


	Components
	Track
	Interaction
	Section selection
	Rotation
	Fitting the track

	Data
	Current vectors
	Export

	Custom maps
	GeoTIFF
	MBTiles


	Plots
	Heatmaps
	Fitting color bar
	Unprocessed Echosounder
	Color palette
	Cross section slice
	Auto depth scale
	Filter


	Properties
	Statistics
	Discharge
	Edge configuration
	Transects
	Discharge configuration
	Left and right
	Top
	Bottom
	Common



	Notes
	Alignment
	Data collection procedure
	Alignment correction
	Alignment without bottom-track
	Automatic offsets
	Manual gyro alignment

	Processing options
	Alignment
	VM-ADCP alignment
	GNSS alignment
	Diagram

	Pitch and roll corrections
	Speed corrections
	Filtering
	Averaging
	Depth range
	Correlation
	Amplitude

	Correction sources
	Depth
	Correction
	Lever arm Correction
	Other

	Echosounders
	Background information
	Options

	Saving processing settings

	Spectrum
	Spectrum layout
	Analyzing a spectrum

	Exports
	Exporting to QRev
	Exporting to VMT
	Exporting to SigVM
	Batch processing
	Export formats
	Comma separated - .CSV
	MATLAB
	A.Sup Structure
	A.Sensor structure
	A.Wat structure
	A.Nav structure
	A.Echon_xxxkHz structure

	Signature VM File Format



	Personalization
	Layout
	Switching layout
	Creating layouts
	Menu bar

	Theme

	Tables

