WinFrog Device Group: Speed Log

Device Name/Model: RDI PDO

Teledyne RD Instruments
14020 Stowe Drive
Poway Ca USA 92064
858 842 2600

Device Manufacturer:

Device Data String(s) PDO Format (binary)

See publication Workhorse Commands and Output

Output to WinFrog: Data Formats

WinFrog Data String(s)

Output to Device: None

SPEED LOG 402
WinFrog Data Item(s) and their HEADING 408, 409, or 410
RAW record: ATTITUDE 413

ROVDATA 496

DEVICE DESCRIPTION:

The RDI is a Doppler velocity log (DVL). If placed on a fish, the data can be used to
enhance the performance of USBL positioning of the fish. The DVL must be bottom
tracking for the data to be used for USBL position enhancement.

The telegram WinFrog expects is the PDO binary telegram as described in the RDI
publication Workhorse Commands and Output Data Formats.

Note: If the input is determined to be a PD3, PD4 or PD5 message, WinFrog will report
this in the 1/0 Device window along with the time of message reception, but will not
decode the message.

Not all the available data is decoded. The I/O Device window displays that data which is
decoded along with some derived values. The main derived value is the altitude which
is calculated from the vertical range for each beam weighted by the bottom-track
percent of good data value. Other derived data include status checks on the
acceptability of the data.

WinFrog only supports two Coordinate Transformation processes (EX-Command):
e SHIP COORDINATES
e EARTH COORDINATES

The INSTRUMENT and NO TRANSFORMATION configurations are not supported.
Refer to the RDI instrument manual to set one of these coordinate types.

The device configuration allows you to change the sign of each value output by the
instrument. WinFrog'’s sign convention is as follows:
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For Velocities in Ship Coordinates:
Forward is positive
Starboard is positive.
Up/Down is currently not used.

For Velocities in Earth Coordinates:
North is positive
East is positive.
Up/Down is currently not used.

Depth is positive down.
Altitude is positive up.

For Attitude:
Pitch is positive bow up.
Roll is positive starboard down.

WinFrog is able to utilize the data from Doppler speed log in the position Kalman Filter
to enhance results, specifically for positioning an ROV with USBL. It is critical that the
device is set up correctly, and monitored, in order to ensure correct application of the
data. It is also important to note that only the Speed over Ground data is used in the
Kalman Filter. The Kalman Filter is under the Vehicle Text Window/Configure Vehicle
Devices for each vehicle. See the Configure Vehicle-Devices dialog box below.
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The application and monitoring of the Doppler speed log is detailed in the following
sections. It is important to note that the values and limits stated here for any of the
configurations discussed are guidelines. You must evaluate the actual
performance and make adjustments accordingly.

Background on Filtering and Gyro Input

General Kalman Filtering:

The Kalman Filtering performed by WinFrog allows the direct input (to the filter) of
position and velocity data. The application of this data within the filter is a balance
between:

e the accuracy attributed to each individual data type, and,
e the Kalman Filter setting itself.
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The former is the accuracy entered by the operator for each data item when configuring
its use as attached to a vehicle. The latter is the Kalman Filter setting controlled with the
slider bar in the Configure Vehicle-Devices dialog box.

It is important to realize that the correct application of the Kalman Filter requires careful
consideration of the actual accuracy of each data item and the relative accuracy
between data items utilized. If the accuracy relationship is unbalanced, the Kalman
Filter will be biased towards the data item with the overly optimistic accuracy setting.

The Kalman Filter setting itself controls how reactive to new data the filter will be. The
default setting of 0.1 is applicable for many situations. The impact that the new data has
in the filter is also affected by the accuracy setting for that data item. Note that the lower
the value, the more smoothing that is applied.

If the Kalman Filter is set to OFF, the Velocity Filter is used. The Velocity Filter is a
‘central tendency’ filter, which seeks the median of the input values. The Velocity Filter
does not affect position (i.e. the position of the vehicle will be the resultant of the raw
data from the positioning sensors). The velocity filter will ‘smooth’ the velocity only. This
is good for use when minor changes in velocity need to be monitored (e.g. Cable Lay
Vessels and Vessel Tows where estimated time of arrival is important).

Gyro Requirements:

A Doppler speed log unit provides WinFrog with fore/aft and port/starboard (and in
some cases, up/down) velocities. For use in the Kalman Filter, these are converted to
Northing and Easting velocity vectors. Therefore, it is necessary to have a reasonably
accurate and calibrated vehicle heading source to enable the transformation of the
velocities from a vehicle based X/Y reference frame to an absolute North/East
reference. The heading data used is that which is configured for the vehicle, including
any offsets applied in the associated HEADING data item configuration.

At present, the vertical velocities are not utilized within WinFrog.
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DEVICE CONFIGURATION INSTRUCTIONS

WINFROG 1I/0 DEVICES > EDIT 1/O:
Serial
Configurable Parameters

WINFROG |I/O DEVICES > CONFIGURE DEVICE:
The RDI PDO device must be configured at the 1/0 Device window level. The RDI PDO
Configuration dialog box appears below.

RDI PDO Configuration 5

Diepth and Altimeter Sign

[ Heverze Sign of Received Deptk

| Reverze Sign of Received Altitude

Alttitude Sign
[ Rewverze Sign of Pitch

[ Rewverze Sign of Rall

Yelocity Sign

[~ Rewverze Sign of = Bottom Felative
[ Reverze Sign of v Baottom Relative
[ Reverze Sign of £ Battom Relative

[ Reverze Sign of = Water Relative

[ Rewverze Sign of v Water Relative
[ Rewverze Sign of £ Water Relative

| k. | Cancel

Depth Sign:

This is used to change the sign of the value. WinFrog expects that depths are
positive, and that elevation above the water is positive and below is negative. Thus
elevation has the opposite sign to depth. Use this dialog to ensure the sign used is
correct. The corrected value is saved to the RAW files.

Attitude Sign:

WinFrog expects that bow up is positive pitch and port up is positive roll. Depending
on the installation of the sensor, the signs may be reversed. Use these check boxes
to correct the signs of pitch and roll accordingly. The corrected values are saved to
the RAW files.

WinFrog User’s Guide - Appendix C — SPEED LOG/RDI PDO Page 5 of 19



Velocity Signs:

WinFrog expects that the forward or Northerly velocity sign is positive and that the
starboard or Easterly velocity sign is positive. Use these check boxes to adjust the
signs as required. The corrected values are saved to the RAW files.

WINFROG VEHICLE > CONFIGURE VEHICLE DEVICES > DEVICE DATA ITEM >
EDIT:

Adding the RDI device creates four data items: SPEED LOG, HEADING, ATTITUDE,
and ROVDATA. Once the data items have been added to the vehicle, they must be
edited to suit the application.

Data item: SPEED LOG, RDI PDO, SPEED LOG

The SPEED LOG data item must also be edited once it is added to a vehicle’s device
list. Highlight the SPEED LOG data item in the vehicle’s device list and click the Edit
button. The Configure Speed Log dialog box appears as seen below.
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— Calculation Accuracy
¥ Primary |VDE'-.fi|:e Accuracy

IEI.2EI s

— Filter and G ating Control
v Apply Fileering

" Secondany

|5 Filter/Gate Hiztary Length

MOTE:

When applving the Filkering and/or Gating,
WWinFrog utilizes the data histon.

The zame setting is uzed far bath.

— Mffzets
Foredaft Part/Sthd Height
[0.00m [ 0.00mm {000

k. I Cancel | Help

Calculation:

Set to Primary if you wish the Doppler data to be used to assist the position of the
vehicle.

Accuracy:

Accuracy of the Doppler speed logs in m/s. The default is 0.2. Change this only with
caution and knowledge of the results.
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Apply Filtering:

Controls the filtering of the raw Doppler data prior to its use in the Kalman Filter. If
selected, a central tendency filter (which seeks the median of the input values) is
applied to the data using the number of samples defined in the Filter/Gate History
Length, the result of which is used for input to the Kalman Filter.

Apply Gating:

Controls the gating of the raw data prior to its use in the Kalman Filter. If selected,
the new data is tested against the data history based upon the number of samples
defined in the Filter/Gate History Length. If it exceeds the gate limits, the data is
rejected.

Gate Width:
Defines the gating limits in m/s, the value must be determined by monitoring the
data.

Filter/Gate History Length:

Defines the number of samples (minimum 3, maximum 30) to be used for both the
central tendency filtering and the gating. This setting must reflect the application,
environment and the Doppler performance. It depends upon balancing the need to
smooth the data and the required responsiveness to real changes in the data. The
longer the filter, the smoother the result, however, the result will be less responsive
to the actual dynamics of the vehicle. The shorter the filter, the less smooth the
results, and the more responsive to the actual dynamics of the vehicle.

It should be noted that if the Apply Filtering option is selected, but not the Apply
Gating option, a default gating value of 10m/s is used for the purpose of utilizing the
filtering function.

Offsets:
Not applicable for this operation.
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CONFIGURATION DETAILS:

Under this section we will attempt to provide further information of the devices that may
benefit from the Speed Log input.

The correct use of the SPEED LOG data item is dependent upon the correct use of
associated data items and the configuration of the associated vehicle Position
Calculations. In a typical situation, the Doppler speed log is mounted on an ROV being
positioned with USBL, so this is the setup that will be examined here.

USBL BEACON Data Type Configuration:
The ROV will be positioned using a USBL BEACON data item.

Configure USBL Beacon 7| x|
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The Accuracy is the critical setting. This is generally between 7-15m, depending
upon the performance of the USBL system. The lower the value, the greater the
influence of the USBL data in the Kalman Filter. The higher the value, the less the
influence of the USBL data in the Kalman Filter.
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Vehicle Calculations Configuration - Kalman Filter:

Use the Configure Vehicle-Devices dialog box to configure the Kalman Filter and the
Position Gating.
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In order to utilize the SPEED LOG data in the determination of the vehicle position,
the Kalman Filter must be on, i.e. not checked Off.

The responsiveness of the filter to new data is controlled with the untitled numerical
entry in the Kalman Filter panel. This value can be entered directly in this box, or
controlled with the slider. The smaller the number, the less responsive to new data
the filter is. Again, the default is 0.10 and this is appropriate for the majority of
applications. In noisy environments on a vehicle with a low dynamics, this can be
reduced. Similarily, with good data on a vehicle with high dynamics, this can be
increased. However, changes to this value should be made and monitored carefully
to ensure that an inappropriate filter is not used. In general, this value will not be less
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than 0.05, or greater than 0.4. For ROV operations, a range of 0.10 to 0.30 is
reasonable.

Vehicle Calculations Configuration: Range Gate:

The Range Gate setting is used not just for gating ranges, but position data also. It is
an invaluable tool when positioning with USBL. This should be set to a value in
keeping with the performance of the USBL system. The default of 200m is much too
large to be of any use with the USBL. A value of 20m is a reasonable initial setting to
use.

Resetting of the Vehicle’s Position:

Based upon the monitoring of ghost vehicles (see below), you will be able to
determine if the actual ROV position has been overly and incorrectly biased by either
the doppler or the USBL to the point where it requires correction. This can be
accomplished in several ways.

Purging the Kalman Filter:

From the Configure Vehicle-Devices dialog box, select the Purge checkbox in the
Kalman Filter panel and exit this dialog with OK. This will reset the Kalman Filter
and purge the history. The positioning will start afresh with the input of new data
of any type currently configured to Primary for that vehicle.

Update the Vehicle Position:

Enter or copy a new initial position in the Configure Vehicle-Devices dialog box
and select the Update checkbox. This will force the vehicle to this position and
the Kalman Filter will take over.

Disabling a Data Source:

Either the SPEED LOG or USBL BEACON data item can be removed from the
solution by setting them to Secondary. The affect of the data will remain for a
short period due to the fact that the Kalman Filter uses history to predict the
future.

Monitoring the Application of the Speed Log:
The monitoring of the speed log device falls into three categories:

1. Input of data.
2. Filtering and gating of the speed log data, prior to use in the Kalman Filter.
3. Affect of the speed log data on the position.

Monitoring Device Input:

WinFrog does not provide alarms when a device stops updating. Therefore, the
device input should be checked at the 1/0 Device Window / Decoded Data tab
regularly. The time of data displayed for every device will indicate if data is being
received.
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Monitoring the Filtering and Gating of the SPEED LOG Data Item

To monitor the actual use of the speed log data as attached to the vehicle, a
Calculation window should be opened. In this window, select the appropriate vehicle
from the dropdown list. Then using the Setup button to the left of the vehicle
dropdown list, access the configuration dialog box shown below.

Setup Calculation Views &J 1
Included WViews
| ; [ Time Series
v Diataltem Text [ LOP
[ Position Comparison [ Heading Comparizon
[ Position Camp. Hiztogram [ Pos. Comp. Time Senes
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SPEED LOG,RDI PDOATTITUDE, Off
SPEED LOG,RDI PDO,ROVDATA, Off

4 T 3

On | off |

] | Cancel | Help

e

Select the Data Item Text checkbox, highlight the SPEED LOG item and then click
the On button. Exit with OK. The speed log data can then be monitored in this
Calculation window, as shown below.
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The information provided in this window is as follows:

e Data item and device name

e Calculation setting (Primary/Secondary) and the status of the F/A and P/S
velocity data. The status can be OK, Gate or Bad. OK indicates that the data is
valid and used. Gate indicates that the data has been gated and is not used. Bad
indicates that the data as received from the speed log was either invalid, or not
an Over Ground Speed.

e The raw F/A, P/S and Up/Down Over Ground velocities in m/s.

e The F/A and P/S velocities used in the Kalman Filter. If the speed log data
filtering is turned on, these will be the results of the filter. If not, these will be the
raw data repeated.

e The Northing and Easting velocity vector residuals in m/s. The residuals are the
Kalman Filter results minus the used data.

e The Speed Through Water, if the device also provides (or only provides) this
value

e The calculated correction (Calc’d Correction) can be viewed in this window. This
correction value can be entered in the Alignment Correction tab.

This window provides you with the means to observe the results of the gating and
filtering. Changes to the SPEED LOG data item configuration are required if
excessive gating occurs or the filtered data does not reasonably represent the raw
data.

It should also be noted that a time series plot of the used fore/aft velocity (and
Speed Through Water if available) can be displayed by selecting the Time Series
checkbox in the Calculation window configuration dialog box.

Monitoring the Impact of the SPEED LOG Data Item:
The monitoring of the impact of the SPEED LOG data item on the positioning of the
vehicle requires the setting up of ghost vehicles.

To monitor the performance of the SPEED LOG data only, add a vehicle to WinFrog,
add the appropriate HEADING and SPEED LOG data items. Make sure to configure
the vehicle’s positioning parameters (i.e. Kalman Filter and Range Gating) and the
data items, exactly as configured on the actual ROV Vehicle. When running with
only a SPEED LOG data item as a source of positioning data, the vehicle must be
given a starting positioning. Do this by copying the current ROV vehicle’s position
into the appropriate edit box in the Configure Vehicle-Devices dialog box and select
the Update checkbox. Though the vehicle’s position will always appear as yellow in
the Vehicle Window, it will position based upon the Doppler speed log data.

To monitor the performance of the USBL BEACON data only, add a vehicle to
WinFrog, add the appropriate HEADING and USBL BEACON data items. Make sure
to configure the vehicle’s positioning parameters (i.e. Kalman Filter and Range
Gating) and the data items exactly as configured on the actual ROV Vehicle.
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To minimize the distraction of the ghost vehicles on actual navigation and tracking,
you may wish to do the following. From the Vehicle Presentation configuration option
for the ghost vehicles, turn Vehicle Window Data to off to prevent the display of the
vehicle data in the Vehicle window(s). You may also wish to limit the vehicle shape
to a simple cross in a different color to make graphical comparison easier.

The difference in positioning between these vehicles and the actual vehicle will
illustrate the affect the use of the SPEED LOG data is having in the Kalman Filter.

Resetting of the Vehicle’s Position:

Based upon the monitoring of the aforementioned ghost vehicles, you will be able to
determine if the actual ROV position has been overly and incorrectly biased by either
the doppler or the USBL (to the point where it requires corrective actions). This can
be accomplished in the following ways:

Purging the Kalman Filter

From the Configure Vehicle-Devices dialog box, select the Purge checkbox in the
Kalman Filter panel and exit this dialog with OK. This will reset the Kalman Filter
and purge the history. The positioning will start afresh with the input of new data
of any type currently configured to Primary for that vehicle.

Update the Vehicle Position

Enter or copy a new initial position in the Configure Vehicle-Devices dialog box
and select the Update checkbox. This will force the vehicle to this position and
the Kalman Filter will take over.

Disabling a Data Source

Either the SPEED LOG or USBL BEACON data item can be removed from the
solution by setting them to Secondary. The affect of the data will remain for a
short period due to the fact that the Kalman Filter uses history to predict the
future.

WinFrog User’s Guide - Appendix C — SPEED LOG/RDI PDO Page 13 of 19



Data item: SPEED LOG, RDI PDO, HEADING

The Heading data item must also be edited once it is added to a vehicle’s device list.
Highlight the HEADING data item in the vehicle’s device list and click the Edit button.
The Configure Gyro dialog box appears as seen below.

Configure Gyro 7| x|
_ —Heading Offset
M
" Secondary 0.00
— Heading Filter —Heading Gate
oo [a00 | | Mo [too

0k, I Cancel | Help |

Calculation (Primary/Secondary):

Set the type of calculation to Primary or Secondary by selecting the appropriate
radio button. Devices set to Primary are used to provide the vehicle with heading
information. However unlike the Position data items, WinFrog does not calculate a
weighted mean solution for multiple Heading data items. If more than one Heading
data item is set to primary, the vessels heading, in WinFrog, will jump back and forth
between the two. Devices set to Secondary are simply monitored, and are not used
in the vehicle’s calculations.

In the case of Primary device failure, WinFrog will not automatically use the
Secondary device(s). You must manually change a Secondary device to Primary
status in order for it to be used in the vehicle’s calculations.

Heading Offset:

A correction value (as determined from a gyro calibration) can be input in the
Heading Offset box. This value is added to the heading value from the Device to
provide a corrected heading for the vehicle. Note that positive or negative values can
be entered.

Heading Filter/Heading Gate:

The Heading Filter is used to “smooth” heading values used by the vehicle. The
value entered in the Heading Filter indicates the number of headings that will be
used to predict the next heading value. The larger the value entered, the “heavier”
the filter will be — i.e. the slower the vehicle’s heading will respond to changes.

The heading gate defines a tolerance value to limit the use of anomalies in gyro
readings. If the next observed gyro value received falls outside the specified range
of predicted values (i.e. plus or minus the entered value), the value will not be used.
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Data item: SPEED LOG, RDI PDO, ATTITUDE

The Attitude data item must also be edited once it is added to a vehicle’s device list.
Highlight the Attitude data item in the vehicle’s device list and click the Edit button. The
Attitude dialog box appears as seen below.
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Attitude

By default, the sensor mode is off, meaning that data from the device will not be
used in the vehicle’s calculations. To turn the sensor on, and begin using the
inclination corrections in the position output, click the ‘On’ radio button.

Error flag testing

The error flag check box is applicable to those devices that output a code
indicating the data is either good or bad. If checked and the device supports
such a code in its telegram, WinFrog will look at the code and if the data is
indicated as bad, WinFrog will not use the data.

Sensor Update Frequency Rate
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If the associated attitude sensor has a high frequency update rate (e.g. 10Hz and
higher) it is appropriate to extract attitude data for application by either
interpolating or extrapolating for a given epoch. In this case, the High frequency
update option should be selected. Some attitude sensors have slow update
rates, in particular those installed in acoustic transponders that require
interrogation. For these sensors interpolation/extrapolation can produce a bad
value as there is insufficient information to determine the correct shape of the
curve (aliasing). Thus the most current attitude needs to be used. In this case,
select the Low Frequency update option. This option applies to the use of the
attitude data by the following data items:

POSITION
ELEVATION
ALTITUDE
XPONDER

LBL TRANSCEIVER
PROFILE

Pitch and Roll

There are two control groups, one for each of pitch and roll. Correction values
can be added in this section of the window. The correction values (entered in
units of degrees-decimal degrees) are added to the raw pitch and roll values
received from the device before the data is applied to the vehicle’s calculations.
Ensure that entered values adhere to the sign convention used by WinFrog. You
can verify that the corrections are entered properly by viewing the pitch and roll
values in the I/O Device window and the Vehicle Text window.

Filtering

Additionally you may filter the incoming values to remove extraneous noise or
spikes — check boxes are provided to switch this feature on or off. A filter length
(up to 30 samples) and a threshold value (applied to the median of the samples
in the filter to obtain lower and upper bounds) can be entered. Any pitch or roll
values outside of the bounds are rejected and not used in the vehicle
calculations, but will be recorded in the RAW files. If either one of pitch or roll is
rejected, both values are ignored, although you may set up the filtering
parameters for them separately. The status of the filters, including the current
valid range for each of pitch and roll, and the percentage of values rejected, can
be viewed in the calculations window, selecting the appropriate ATTITUDE data
item.

Important:

Do not enable filtering unless there is a high enough data rate (say 10hz) to
correctly determine the shape of the curve. Essentially, if the low frequency
update rate is selected above, do not enable filtering.
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Primary Attitude Device Selection

If more than one attitude device is present, you may select one of them to be
primary and the others to be secondary and allow WinFrog to automatically
switch between them should the primary system stop sending data or has bad
data. There must be at least two attitude data items added to the vehicle to use
this feature. (Note: The attitude and offset data displayed in this dialog is for the
attitude device corresponding to the data item that is being edited. Selecting a
Primary Attitude Device from the drop down list does not affect these values for
any attitude device in the list. Every attitude device needs to be set up for its own
corrections and offsets.)

Primary Device Auto Switch

Select the On radio button to turn on this feature. Then enter the time out time in
the edit box. If WinFrog does not receive data from the primary attitude device, or
if it receives bad data for this length of time, it will switch to the next secondary
that is enabled and has good data.

Auto Switch Feature Usage

To use this feature first turn the sensor on as described in the Attitude section
above. Next, select the attitude device that you wish to be primary from the drop
down list box. Then turn the primary device auto switch on and enter the time out
time. Then edit all the other attitude data items and enable them in the Attitude
group box. Note that the same selected primary will be displayed for all attitude
data items; similarly, the automatic feature will be turned on and the time out time
will be the same. However, you must individually enable each attitude device in
the Attitude group box.

Offsets
These are not applicable in this case.

Acoustic Options
This applies to long base line acoustic transponders that have inclinometers. See
the LBL Acoustics chapter for more information.
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Data item: SPEED LOG, RDI PDO, ROVDATA

This data item is designed to read specific ROV type data from this device. Highlight
this data item in the ROV’s device list and click the Edit button to open the Configure

ROV dialog box as seen below.

Configure ROV

Prirary Data Source
v Altitude [ Jet data [w Pressure

[~ BurialDepth [ Depthof ROV | O=pgen
[ Cathode Probe v Temperature ity
v SoundVelocity [ Conduchivity [ Analogue

Graphics
" On f« 0ff

Odometer Bazed Positioning Jet Depth Offzet

Odameter [rm) |IZI_EIEIm |I:I.I]Eln'| Added

Depth and Altimeter Senzor Configuration
~

Cormrect attitude and depth.
% The default attitude data is from this device. |f
anather attitude source iz active, it will be uzed.

~
{* |lze following offsets.

Altitude Senszar
Faore / Aft Port # Starboard Up / Down

10.00rm |0.00rm 10.00mm

Depth Senzar
Fare / Aft Port # Starboard Up / Down

10.00rn |0.00rm 10.00rm

k. | Cancel |

Primary Data Source Group Box

Checking any of the check boxes in this group causes the particular data to be

assigned to the vehicle. If it is not checked it will still be stored in the raw record.
Leaving an item checked for which there is not data from this device will cause it
to be applied, thus possibly overwriting data from another device. Consequently

all values not available should be unchecked.

Altitude:

Checking this will result in the value calculated from the weighted vertical ranges
minus the altitude offset also found on this dialog being applied to the vehicle.

This value can be displayed in the Vehicle Text window as ROV Alt.
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Unchecked will result in no assignment of the vehicle’s altitude from this device.
The raw data is still always recorded.

Burial Depth, Cathode Probe, Jet Data, Conductivity, Oxygen, and
Analogue:
Not applicable to this device, leave unchecked.

Depth of ROV:

Checking this will cause the depth of this vehicle’s CRP to be determined from
the observed depth value found in thePDO telegram plus the depth offset below.
This vehicle’s elevation will be the negative of this value.

Temperature, Pressure and Salinity:
Check these values if you want this data assigned to the vehicle. It will also
appear in the event records.

Graphics:
Select the On radio button to display the device name and a square at the
location of the tracked offset, within the Graphics and Bird’s Eye windows.

Odometer Based Positioning:
Not applicable to this device.

Jet Depth Offset:
Not applicable to this device, leave at O.

Depth and Altimeter Sensor Configuration:
For all ROV devices except Deep Blue ROV, the radio button settings cannot be
changed.

Vertical offsets of the altitude and depth sensors, relative to the CRP, can be
entered here. The Altitude Offset is the vertical distance (positive up) from the
ROV’s CRP to the acoustic beacon tracking the seafloor. The Depth Offset is the
vertical distance (positive up) from the ROV’s CRP to the sensor that provides
depth information of the ROV.

The offset position will be corrected for pitch and roll then the vertical offsets will
be applied to determine the depth of the ROV and height of the ROV above the
bottom.

TELEGRAM FORMATS

The PDO format is binary and described in RDI’'s document Workhorse Commands and
Output Data Formats
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