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GPS Positioning
Modes

. GPS stands for the Global Positioning System. This is a system of
24 satellites, which provides accurate positioning services twenty-
four hours per day. GPS equipment can “trilaterate” a position for
the GPS antenna using the distances between four or more
satellites, and the exact position of each satellite at the time of
measurement. The accuracy of the position depends on several
factors, the most important being the mode of positioning.

Your GPS can be operated in different modes. The mode
determines the accuracy of the output.

TABLE 1. GPS - Modes and Accuracy

Accuracy (Approximate)

Stand Alone (No Differential) 5m-10m
Differential 1Tm-5m
Real Time Kinematic 5cm-10cm

* Stand Alone is GPS at its most basic. All you need is a GPS
receiver on his boat. Since the general public was given use of
the "P-Code" (previously only available to the U.S. Department
of Defense), you can resolve a position to within 10m. Stand-
alone GPS should only be used in hydrographic surveying if the
errors represent less than 0.1mm on your plotting sheet. For
example, if you are surveying at 1:100,000 a GPS positioning
error of 100m would represent 0.1mm on your plotting sheet.

* Differential mode (DGPS) uses error corrections, generated
by a shore-based station over a known point to improve
accuracy to less than 5 meters. By placing a GPS uniton a
known point, the receiver can compare what the observed
distances are to what the calculated distances are for each
satellite. The difference between these two distances can be
attributed to atmospheric conditions, dithering, spoofing or
pseudo-range ambiguities. (Ha! That's a good one! Confuse
them with tech-talk.) The shore-based GPS unit can calculate
corrections for each satellite and transmit them to the ship-
based GPS unit via a radio telemetry link. These corrections
are called RTCM. The ship-based unit then "corrects" the
observed distances from each satellite and computes an
improved position. The U.S. Government, and many other
nations, have now established government —run differential
beacons that provide differential correction service anywhere
on the nation's waterways. By purchase of a GPS-Beacon
system, you do not have to establish your own shore station.
The GPS-Beacon system automatically determines the best (or
closest) station to use. Accuracy for GPS systems depends on
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GPS Positions

the quality of the set, the number of satellites being tracked and
the geometry of the satellites being tracked.

¢ Real Time Kinematic (RTK) uses more information to
determine the exact wavelength count between each satellite.
By using an RTK-capable base station with an RTK-capable
ship station, you can position the GPS antenna to within 5 to 10
cm. The main drawback to RTK systems is that you must invest
in and maintain their own base station. The base station must
also be within several kilometers (say, 10km for argument's
sake) of the ship and a "high end" radio telemetry link must be
used to transfer higher data rates than normal GPS traffic.

Using the precise positioning capability of RTK, it is possible to
use the GPS antenna to determine water level readings. This
allows you to work without having to use traditional tidal
corrections.

A GPS system provides constant updates from the ship's GPS
antenna. This information is normally given as Latitude,
Longitude and Ellipsoid Height, and is based upon WGS-84.
There are a few systems that can be programmed to provide
Latitude, Longitude and Ellipsoid Height on another datum. There
are also a few GPS systems which can be programmed to provide
X-Y coordinate information on a user specified projection.

e If your GPS provides WGS-84 based information and you
are surveying on a datum other than WGS-84 (or other than
GRS-80 [NAD-83]), you need to tell the SURVEY program it
has to perform a datum transformation.

e If your GPS provides a position based on the datum on
which you are surveying, whether it is WGS-84 or any other
ellipsoid, you do not need to perform a datum transformation.
All of the Datum Transformation parameters should be set to
zero.

e If your GPS provides an X-Y coordinate on your projection,
all you have to do is select the correct device driver to read this
information. If a device does not exist, you can use the Generic
XY driver and specify where in the data string the X-Y
information is provided.

Some GPS systems that provide latitude/longitude/ellipsoid height
on datums other than WGS-84. Most of these systems are
performing a datum transformation based on regression models.
Depending on the number of points in your area that were used to
create the model (something you won't know), the accuracy of the
calculations may vary. The only way to test it is to take your GPS

Last Updated January / 2022
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GPS Messages

system over a known point in your area and monitor the position for
a couple of hours.

There are also GPS systems that provide you elevation in Mean
Sea Level. These systems also use a regression model to translate
from Ellipsoid Height to Mean Sea Level. In the documentation of
some GPS equipment, they say Mean Sea Level, when they
should be saying Ellipsoid Height.

Most GPS systems can be configured to output NMEA messages.
NMEA is a standard that defines how information is to be
exchanged by different types of equipment. Although many
manufacturers have "bent" the standard, most NMEA devices can
communicate with HYPACK® by using the GPS driver using the
following messages:

GGA Position/Status Information

GLL Position Information (Lat/Long/Time only)
GGK Early kinematic message

PNTL,GGK Kinematic and quality information.

GNS Position and status information

LLQ Leica kinematic and status information
VTG Velocity and heading

HDT True heading information

RMC Speed and heading information

GST Heading information

Miscellaneous:

GSA GPS DOP and active satellites.
GSV Satellites in view

PTNL,QA Quality message for the PTNL,GGA
PTNLR,ATT | Attitude information

PSER,ATT

For all GPS applications, we prefer to receive the GGA and
the VTG messages. They should be selected in the Advanced
window of the GPS Driver Setup dialog.
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Time Tagging
GPS Information

IMPORTANT:

The GGA message provides:

e UTC Time Information

e Latitude

e Longitude

e Ellipsoid Height

* PDOP\Number of Satellites

* GPS Mode (Differential vs. Stand-alone vs. Kinematic)

Some lower end equipment outputs the GLL message, instead of
the GGA. This provides only the UTC time, latitude and longitude
information. The main drawback is that this equipment does not
notify the SURVEY program when the mode changes from
Differential to Non-Differential.

The VTG sentence provides:
e Speed Information
e Course Made Good Information

To correctly correlate positions with other data, it is essential to
determine the precise time of the GPS measurement.

SURVEY and DREDGEPACK® use a proprietary clock model
called Veritime. Veritime is initially set to the Windows® clock time,
but the two clocks slowly drift apart. In a simple hardware
configuration (eg. a GPS and single beam echosounder), all time
tags are assigned based on the same standard: the Veritime clock.

All devices must use the same time basis—the computer Veritime
or UTC time. If any device sends UTC time-stamped data, you
must synchronize your computer clock with UTC time using the
1PPS box or the NMEA ZDA message.

If you synchronize the clock, HYPACK® adjusts the Veritime clock
speed to match the UTC time based on the time in the ZDA
message from the GPS.

NoTE: You should run SURVEY or DREDGEPACK® for two
minutes before collecting data to allow the Veritime clock to
synchronize with UTC time.

Last Updated January / 2022
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Method

Apply a Fixed
Latency Time.

Use the NMEA
ZDA message
to synchronize
the computer
clock.

Monitor the
1PPS Output of
the GPS

Update settings on your GPS of faster than 1000 msec (or 1 Hz)
when you are using the Sync. Clock feature may result in
significant drift between the computer clock and GPS time.

NoTE: This is different than the update frequency of the driver.

The following table presents the three techniques used in
HYPACK® to determine the time of measurement. Each has its
advantages and drawbacks.

TABLE 2. Time Tagging Options

Advantages Disadvantages

e Simple. It does not require |* GPS latency can vary,
any special cable and depending on the type of
allows you to operate on receiver, the number of
local time. satellites and the geometry

of the satellites.

e Simple. It does notrequire |¢ The $ of the $GPZDA
any special box or cable. message must be

transmitted at the

referenced UTC time.

e Eliminates drift between the
GPS and computer time.

«  Accuracy to within 1 msec. |® Some GPS units do not

98% of the time. have ZDA capability.

* Provides atime tag of 1IPPS | ¢ Requires a special
times accurate in hardware box and cable.
HYPACK® to within 100 e GPS manufacturers differ
microsec. with standard over the timing of the 1PPS

deviation of 2 microsec. pulse.

Time Tagging Using the 1PPS Pulse: If you include data from
another computer with time synchronized data (such as the POS
MV or Geoswath), your survey computer must also be
synchronized in order to accurately match the data. In HYPACK®,
we synchronize to UTC time.

Many GPS units can output a 1PPS (pulse per second) signal that
is synchronized with the measurement phase. By using a 1PPS
box to synchronize the computer clock to UTC time indicated in the
ZDA message, HYPACK® can achieve time tag precision to within
100 microseconds of the 1PPS pulse (the most accurate indicator
of the UTC time) with a standard deviation of 2 microseconds.

The HYPACK® SURVEY program uses the 1PPS box to monitor
the CTS line of the GPS serial port. Every time it changes state
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(from 0 VDC or from 5 VDC to 0 VDCQC), it takes a time tag from the

Veritime computer clock (corrected with the Windows® time zone

offset). If a latency value has been entered, it also offsets the time

tag by the value in the latency offset. The next message arriving

from the GPS then receives that time tag.

* Inthe HARDWARE System tab, select the GPS driver under
the Synchronize Computer Clock option.

* In the GPS driver setup, select the Use PPS Box for Timing
option.
* Graphing the Synchronization Values in HYPACK®

SURVEY is optional, but the displays will alert you if the
synchronization has gone awry.

To enable the GPS graphs in HYPACK® SURVEY, select
WINDOWS-NEW-GPS and the graph to display.

FIGURE 1. Synchronizing the Clock to the GPS

System  all Offsets

HYSWEEP Survey HYPACK Survey
Oindude [ installed on Towfish [ show %YZ Files
[Jsidescan Devices on Towfish [ start Logging at Startup

| eHydro Devices | [ individual Tide Per Mobile

Printer Connection
|#tv_3dse\cds_8125\PrintText.tut| | ... |

Sidescan Survey

[Jindude [Jinstalled an Towfish

Synchronize Computer Clock
Select Device to Synchronize Clock

GPS NMEA-0183 -
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FIGURE 2. Instructing the SURVEY Program to use the 1PPS Output for
Time Tagging in the GPS.dll Setup.

Synchronization Tide
[Juse PPS box Minimum Status for RTK Tide I Fixed RTK
Float RTK
GPS Status Codes Differential
MNMEA Show alarm Stand-Alone
Invalid 0 Il Any status
[JFilter RTK tide
and-Alone 1 Il
. O e constant Samples
5 n Alarms
Show alarm
BRTK 3
Maximum HDOP value |
Fixed RTK 4
Min number of satelites D Il
User Modified NMEA Messages Max synchronization error (ms) Il
|None > Max baseline error
[ show debug messages Max correction age interval (s)
[J1gnore Checksum Used sente
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[use only for heading (OTFGYRO) Position Heading Misc
[report antenna elevation as depth GeA [ ]GeK HOT GSA
O Use GPS time when not synchronizing (spedal [JaL CJrmc VTG GST
configurations only 111)
Oenvs  ug G5V
[CJpmL, Gk PTML, QA
Advanced
CK Cancel

You can use the ZDA TEST to verify the synchronization and view
statistics regarding various factors affecting the level of
synchronization.

Time Tagging GPS Information Using the NMEA ZDA Mes-
sage: Using the arrival time of the ZDA message, HYPACK®
eliminates clock drift between the GPS and the computer clock and
generates time tags to within 1 millisecond accuracy 98% of the
time.

This is only important when using devices that output time-tagged
information. In these cases, the device must also be synchronized
to the UTC time in the ZDA message and we maintain the time the
device assigned to the data because it is more closely correlated to
the data than if we were to assign a time tag when the survey
computer receives the data.




NoTE: This works for all GPS devices, whether they are RTK-
capable or Differential.

Many GPS units can output a ZDA message, which contains only
the UTC time, at the UTC time tic. As soon as the message is
received, the SURVEY program uses the local time offset from the
Windows® registry and resets the computer clock to the local time.
All of the time tagging for other devices (echosounder, gyro, etc.)
will now be based on the computer clock. You should let SURVEY
run for at least two minutes to begin the process. From then on, the
SURVEY program uses the UTC time contained in the GGA
message as the time tag for the GPS position.

Update rates for ZDA messages, set in the GPS, should be no
faster than 1000 msec (or 1 Hz) when you are using the Sync.
Clock feature. Faster update rates may result in significant drift
between the computer clock and GPS time.

¢ In the HARDWARE System tab, select the GPS driver under
the Synchronize Computer Clock option.

¢ In the GPS driver setup, clear the Use PPS Box for Timing
option.

¢ Graphing the Synchronization Values in HYPACK®
SURVEY is optional, but the displays will alert you if the
synchronization has gone awry.

To enable the GPS graphs in HYPACK® SURVEY, select
WINDOWS-NEW-GPS and the graph to display.

Applying a Fixed Latency Time: Enter a latency value in the
Offsets for the GPS device. When a measurement is received
from the GPS, the computer takes the current computer clock time
and subtracts the latency value to determine the time of the
measurement.

For example, if the latency is 0.5 seconds. When the computer
receives a GPS message, it gets a time tag when it receives the
first character. It would then subtract the 0.5 seconds from the time
tag to obtain the final time of measurement.
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FIGURE 3. Specifying the Latency for a GPS Device

Survey Devices  Survey Conmect  Offsets Al offsets
GFS w
Position
Enter Device Offset From Boat Reference Point

(Center of Mass). The Vertical Offset is Positive
Downward and Measured From Waterline,

Starboard |0.000
Forward (0.000

Vertical |-12.000

Rotation

Enter Device Rotation from Forward (Yaw) and
Vertical (Roll and Pitch) Yaw rotation follows azimuth
(dockwise rotation is positive). Bow up is positive
pitch, port side up is positive roll.

-

Enter the Latency Time (Positive) in Seconds

|- 0

‘ertical (m)

ransducer
30

Left-dlick: rotate, right-click: pan, scroll wheel: zoom
Transparent Vessel

To obtain a latency value, perform a single beam latency test or, if
you also have a multibeam system, a patch test. This determines
the combined latency between the GPS and your echosounder.

There is some variation in GPS latency. For most newer
equipment, we have performed tests that show the standard
deviation of latency to be within 0.050 seconds for most GPS
receivers. The main problem occurs with RTK units. There are
some RTK units that take up to two seconds to output a position.
These sets have major variation in latency and this method should
be used at survey scales of 1:25,000 or higher.




NMEA Records in RAW Data Files: The SURVEY program can
store the following record types for NMEA GPS equipment in the
SURVEY programs.

TABLE 3. Raw Format

Message (Tag) Type Information

POS (Position data) Device number

Time tag

Easting

Northing

RAW (Raw data) Device number

Time tag

WGS-84 latitude

WGS-84 longitude

WGS-84 ellipsoid height

QUA (Quality data) Device number

Time tag

PDOP/HDOP

Number of satellites

Quality information (if available).
MSG (Single Beam) Data string as it is read from the
RMB (Multibeam) device.

RSS (SideScan)

The POS, RAW and QUA records are automatically recorded at
the specified logging rate.

This provides flexibility should the need to re-compute positions
arise, due to a different projection or ellipsoid or transformation,
after the data has been collected.

Confirming Time Synchronization with the ZDA Test: Using the
arrival time of the ZDA message, HYPACK® eliminates clock drift
between the GPS and the computer clock and generates time tags
to within 1 millisecond accuracy 98% of the time.

This is only important when using devices that output time-tagged
information. In these cases, the device must also be synchronized
to the UTC time in the ZDA message and we maintain the time the
device assigned to the data because it is more closely correlated to
the data than if we were to assign a time tag when the survey
computer receives the data.
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NoTE: This works for all GPS devices, whether they are RTK-
capable or Differential.

Many GPS units can output a ZDA message, which contains only
the UTC time, at the UTC time tic. As soon as the message is
received, the SURVEY program uses the local time offset from the
Windows® registry and resets the computer clock to the local time.
All of the time tagging for other devices (echosounder, gyro, etc.)
will now be based on the computer clock. You should let SURVEY
run for at least two minutes to begin the process. From then on, the
SURVEY program uses the UTC time contained in the GGA
message as the time tag for the GPS position.

Update rates for ZDA messages, set in the GPS, should be no
faster than 1000 msec (or 1 Hz) when you are using the Sync.
Clock feature. Faster update rates may result in significant drift
between the computer clock and GPS time.

¢ In the HARDWARE System tab, select the GPS driver under
the Synchronize Computer Clock option.

¢ In the GPS driver setup, clear the Use PPS Box for Timing
option.

¢ Graphing the Synchronization Values in HYPACK®
SURVEY is optional, but the displays will alert you if the
synchronization has gone awry.
To enable the GPS graphs in HYPACK® SURVEY, select
WINDOWS-NEW-GPS and the graph to display.
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ADVANCEDNAVIGATION.DLL

Device Setup:

Version Number: 19.0.1

Device Name: Advanced Navigation INS

Position: Logs position data from this device.

Depth: Logs soundings or magnetometer data from this device.
Heading: Logs heading data from this device.

Speed: Displays speed data from this device.

Heave: Logs heave, pitch and roll data from this device.

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

Record Raw Data: Records Lat./Lon. (in dec. degrees), antenna
height above ellipsoid, UTC time to RAW records.

Record device specific messages: Logs additional data related
to the device to the Raw file. Each record will be identified by a
driver-specific, 3-character tag.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Record Quality Data: Logs data indicative of the positioning
accuracy. QUA records include HDOP, Number of Satellites and
GPS Mode, which can be used in post-processing to filter data with
sub-standard positioning.
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DRIVER SETUP

FIGURE 1. Driver Setup

ANS Setup

["] Uze Hypack Time Stamps

] Output ta LDP EEEE

Show alarm when solution status is:
Fiz RTE
Float BT
DGPS
Stand-alone

s Mewer

[ Use PPS signal for timing
Serial Port: COM1
Uze Packet 1D: 20, 21 (1 Hz] and 58

[ Cancel ] I Ok ]

Use Hypack Time Stamps: Takes timestamp from the HYPACK®
computer rather than the stamp from the Equinox. With most
navigation systems, it has become common practice to use the
time stamps from the system. You can override this by checking
the box in Setup.

Output to UDP: Passes data to both HYPACK® SURVEY and
HYSWEEP® SURVEY through UDP port 5656.

Show Alarm when Solution is: HYPACK® SURVEY shows an
alarm when the GPS drops below the selected GPS mode.

Use PPS signal for timing: To synchronize the HYPACK® time to
the ZDA time using the PPS signal, check this option and select
the SBG in the HARDWARE System tab under the Select Device
to Synchronize Clock option. Select the serial port where the PPS
box is connected.

DEVICE OUTPUT STRINGS

Binary strings:
* Packet ID 20 and 58 at 20 Hz
e Packet ID 21 at 1 Hz (time sync)




AdvancedNavigation.dll

DRIVER OUTPUT

SPECIAL NOTES

DEviIcE WINDOW:

The driver writes the most current GPS data to a spreadsheet.

If you have an RTK GPS, it includes the values used to
calculate RTK tides.

Reports GPS Quality using standardized coding and sends
them to Shared Memory for HYSWEEP®.

PORT

Reports GPS Quality using standardized coding and sends
them to Shared Memory for Hysweep.

The serial string can be packaged into a UDP packet for both
HYPACK® SURVEY and HYSWEEP®.

DEVICE SPECIFIC MESSAGES

Space delimited messages:

MSG dn timetag ANS_SYS_PACKET_NAV Lat Lon Elevation

MSG dn timetag ANS_SYS_PACKET_ORIENTATION Roll
Pitch Hdg

MSG dn timetag ANS_HEAVE_PACKET Heave

KNOWN SUPPORTED DEVICES

Advanced Navigation Spatial Dual
Advanced Navigation Spatial FOG Dual
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GPS.DLL

DEVICE SETUP

Tip:

Version Number: 21.1.1.0

Device Name: GPS with NMEA 0183 output

Position stores position data from this device.

Depth is typically unused by GPS devices. However, it is used in
conjunction with the ‘Record Tide as Depth’ option to, for example,
record waterfront depths using land vehicles.

Use for matrix update: Color-codes a matrix based on the data
received from this device when recording tide as depths.

Heading tells the SURVEY or DREDGEPACK® program to use
the Course Made Good from the VTG, RMC or HDT message for
the orientation of the vessel.

If you are using a gyro for heading, you should not select heading
for your GPS. If both were selected for heading, the SURVEY or
DREDGEPACK® program would switch between gyro and GPS
orientation as each device updates and you would see the vessel
in your SURVEY Map window twitch at each update. This is
because it is unlikely that the two heading values will be exactly the
same.

The Speed box tells the SURVEY or DREDGEPACK® program to
use the speed information from the VTG message for the vessel
speed.

The GPS speed is much smoother and more accurate than the
speed the SURVEY program will calculate. We recommend that
you use the speed from your GPS antenna.

The Tide box is available for RTK GPS devices. If you check this
box, the driver calculates real-time water level corrections at each
position update, based on the separation between the ellipsoid
height and chart datum and the separation between the GPS
antenna and the echosounder transducer.
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Tip:

If you are using a DGPS, we recommend that you use a tide gauge
or create tide correction files to account for changing water levels.

The Raw Data, and Quality Data are automatically recorded. This
enables you to re-compute positions in post-processing to correct
bad datum transformation parameters entered during the data
collection.

Raw Data records:

e WGS-84 latitude (decimal degrees)

e WGS-84 longitude (decimal degrees)
e WGS-84 ellipsoid height

e UTCtime

Quality Data records:

e Device Number

* Time Tag

e WGS-84 PDOP/HDOP
*  Number of Satellites

e GPS Mode

e Quality Information

TABLE 1. RAW Data Information

Format RAW dn t n lat long alt utc

Where dn device number
t time tag (seconds past midnight)
n number of values to follow

lat raw latitude X 100

long |raw longitude X 100

alt antenna altitude above ellipsoid (meters)
utc GPS time

RAW O 33643.186 4 442442.89400 -831890.22200
177.86000 132459.00000

Sample Line

TABLE 2. Position Quality Information

Format QUA dn t n m h sat mode
Where dn device number

t time tag (seconds past midnight)
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Format QUA dn t n m h sat mode

n
m
h

sat

mode

message:

sigman
sigmae

semimaj

ref
var
syna

syne

syns

number of values to follow
10 minus HDOP

HDOP

number of satellites

GPS mode (NMEA 0183 standard
values)

0 = fix not available or invalid
1 = Stand-alone

2 = Differential
3 =RTK

4 = Fixed RTK
5 = Float RTK

The following 3 values are decoded from GST

standard deviation of latitude error
(meters)

standard deviation of longitude error
(meters)

Standard deviation of semi-major axis of
error ellipsis (meters)

Remaining values are present only if synchronizing
computer clock with GPS clock:

reference time at last sync (milliseconds
since midnight)

computer clock at last sync (milliseconds
since midnight)

computer clock frequency adjustment
factor (microseconds per sec)

filtered synchronization error
(milliseconds)

synchronization status. Binary code with
the following bits (other bits are not
meaningful)

1 =notin sync

2 = low accuracy synchronization
4 = high accuracy synchronization
8 = synchronization failure
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Format QUA dn t n m h sat mode
synb computer clock phase adjustment status

QUA 0 33643.186 4 8.000 2.000 7.000 2.000
QUA 0 50040.509 7 9.083 0.917 9.000 2.000 0.000
Sample | 0.000 0.000

Line QUA 0 30285.600 13 8.700 1.300 7.000 4.000
0.059 0.033 0.059 30284964.000 30284964 .000
2.584 0.028 34.000 26131962158.485

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

The GPS driver tags these strings with ‘MSG’ followed by the
device number, time tag, and the data string from the GPS.

Record device specific messages: Logs additional data related
to the device to the Raw file. Each record will be identified by a
driver-specific, 3-character tag.

The GPS driver records SYN records:

TABLE 3. Time Synchronization Status

Format SYN dn t n rt vt vs se fa pa

Where dn | device number
t time tag in sec. after midnight
n number of values to follow

reference time used for last

. synchronization in msec past midnight

Veritime at last synchronization in msec.
past midnight

vs | Veritime status

vt

se | Filtered Synchronization error in msec
Frequency Adjustment factor in msec.

fa indicates how fast or slow the computer
clock is compared to reference clock.a
Phase adjustment factor in microsec/sec.
pa |indicates if computer clock is advanced or
retarded compared to reference clock.?2

SYN 1 29253.002 6 29253003.000 29253002.958
34.000 0.000 -22.295 2.577

Sample Line

a. This value varies due to the normal instability of the computer clock and the
measurement noise of the VERITIME process.
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DRIVER SETUP

Synchronization

Tide

FIGURE 1. GPS Driver Setup

Synchronization
[Juse PPS box

GPS Status Codes

NMEA Show alarm
Invalid 0 Il
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Differentia 2 Il
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RTK 3
Fixed RTK 4
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[ show debug messages
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Advanced

Tide
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Float RTK
Differential
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CK. Cancel

Use PPS box for timing improves the time-tagging to within 100
microseconds. This requires a special interface device available
through HYPACK, and ZDA output from your GPS. You must also
check the ‘Sync Clock’ option in the vessel’s System dialog. If you
are not using a PPS box, the computer time will be used.

*  Minimum status for RTK Tide: Uses information in the GGA
or GGK strings to measure the tide. Set the slider for the
minimum GPS status at which your RTK GPS will calculate tide

corrections.

* Filter RTK Tide compares the previous and current tide values
and uses the Filtered Time Constant to adjust the newest tide
value. These adjustments smooth out small boat movements
caused by factors such as choppy waters.

You may need to experiment with this a bit to find the settings
that you prefer. Three factors affect the smoothing.
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> The Signal Frequency: The high frequency signals are
affected more than the low frequency signals.

> The Filter Time Constant determines how much to weight
(percentage) the previous tide value in your comparison.
The higher the constant, the more output signal is
attenuated.

> The Update Rate of the GPS: Fewer signals per unit of
time, increases the effect of the filter.

This filtering process gives you a nice display during SURVEY
but the ‘Average Tide Data to Remove Heave’ option, in the
single beam and multibeam editing programs, is technically a
better tool to use to smooth your data.

Tip: If you are editing using one of the HYPACK® editors, we
recommend that you smooth your tide data using the "Average
Tide Data to Remove Heave" option in the editor program. If you
are exporting your raw data to be edited by another system, you
may want to use this filter.

Alarms and GPS The Alarms and GPS Status Codes provide settings to show
Status Codes alarms based on the quality information in the GGA string.

NOTE: You can also filter single beam and multibeam data based
on these codes in the editor programs during post-
processing.

1. Enter alarm conditions.

2. Check the corresponding Show Alarm box for each
condition to which you want to be alerted.

TABLE 4. Alarm Conditions

Alarm Condition Alarm Shown When

Maximum HDOP HDOP_greater than the value entered. (Recommended
Value = 4)

Number of satellites less than the value entered.

(Recommended Value = 5)

Difference between the computer time and GPS time
at any sync. attempt is greater than the value entered.
(Recommended Value = 100ms)

Number of Satellites

Maximum Synchronization
Error
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Alarm Condition Alarm Shown When

Distance between GPSs configured for OTFGyro is
Maximum Baseline Error | greater than the distance entered. (Recommended
Value = 2m for DGPS or 0.5 m for RTK.)

Time between corrections from the RTK base station.
The elapsed time appears in the Data Display. The
alarm shows you have reached the specified limit.

GPS Status Most GPS devices made after 2005 use the NMEA 3.0 standard—
Codes the GPS driver default.

Maximum Correction Age
Interval

TABLE 5. GPS Status Codes

GPS Mode NMEA 3.0

Invalid
Stand Alone
Differential
RTK Float
RTK

RTK Fixed

1. Configure your GPS Status Code according to your GPS
output.

> NMEA 3.0: Check the NMEA checkbox. The status fields
will automatically reflect the correct values.

> If your GPS does not conform to these standards,
deselect the NMEA option and define your own status
codes.

2. Check the corresponding Show Alarm box for each
condition to which you want to be alerted. Alarms will show
when the status codes equal the selected status. A typical RTK
configuration might be to show an alarm for Invalid, Stand
Alone and Differential to indicate that you have lost RTK status.

A A O1 D =~ O

Used Sentences: Used sentences: Instructs which strings the driver should read
from your GPS output. Select one position string and at least one
string for each of the other functions selected in the Device Setup
(heading, speed, etc).

NoOTE: In general we recommend that you configure the GPS
receiver to output only the messages that you need and
leave all the other check boxes unchecked.
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Tip:

User Modified
NMEA Messages

More Options

For all DGPS applications, we prefer to receive the GGA and the
VTG messages.

If your system is receiving strings modified by the device
manufacturer, select the manufacturer from the drop-down list. The
driver can then read the modified strings in addition to the strings
selected from the list of standard strings. The gps.dll supports the
following strings:

e Odom RTA

e Odom CV3

e CeeScope POS

* Reson RRIO

* PINGDSP

e EdgeTech (Does not output any standard NMEA strings.)
e Kongsberg

Show Debug Messages shows a scrolling screen of all of this
driver's activity instead of the default updating table.

Ignore Checksum: Some devices use a different checksum
calculation than we do. In this case, you may get a lot of bad
checksum errors when the data is good. Check this option to skip
the checksum routine and assume the data is good.

Use only for heading (On-The-Fly Gyro): Use this option in
conjunction with a second GPS driver to calculate heading when
using two GPS receivers that have their antennas mounted fore
and aft of the vessel. This is often the preferred method on dredges
and barges.

NoTe: Configure the driver for the forward GPS with the Position
function and any other functions except heading. Configure
the driver for the aft GPS with the Heading function and
check the Use This Device Only For Heading option.

Record Antenna Elevation as Depth: Used in conjunction with
the Depth function to record waterfront depths using land vehicles.

Use GPS time when not synchronizing: If you use two GPS
receivers and you are synchronizing your computer clock with UTC
time, only the first GPS is synchronizing the computer clock with
the GPS clock. However, the driver for the second GPS can safely
use the UTC time tag included in the GPS message because any
two GPS receivers are synchronized to UTC time. When the
checkbox is checked the driver assumes that computer clock is
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OFFSETS

synchronized with the GPS clock and records position messages
using the UTC time provided by the GPS receiver.

Use MSL height from GGA sentence assumes the MSL height
provided by the GPS receiver is correct.

If you have loaded a geoid in your geodetic parameters, it will be
ignored.

Starboard: Distance to the right of the origin.
Forward: Distance forward of the origin.

Height: Enter the antenna height below the static water line. In
most cases, this will be a negative number. It should be positive
only for users who want to reduce the GPS height to the
transducer.

For RTK antennae:

* Ifyou are using a KTD file, enter the height of the GPS
antenna above the static water line as usual.

e If you are working without a KTD file enter the height of the
GPS antenna minus the height of the reference ellipsoid above
the chart datum as your antenna height.

Yaw, Pitch, Roll are all zero for the GPS.

Enter latency according to the results of your Latency or Patch
Test.

In most cases, this value should be a negative number to indicate
that it is above the water line. It will only be positive to reduce the
GPS height to the transducer.

DEVICE OUTPUT STRINGS

User-defined in the Driver Setup dialog and in the device itself.
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IMPORTANT:

If you are using RTK tide calculations, you must output a GGA
string with latitude, longitude, ellipsoid height and undulation (geoid
height above the WGS-84 ellipsoid).

DRIVER OUTPUT STRINGS

DEvice WINDOW

The driver writes GPS data to a spreadsheet. If you have an RTK
GPS, it includes the values used to calculate RTK tides.

The display groups related items. Show only the information you
need using the arrow buttons on the headings.

FIGURE 2. Sample GPS Device Window

&) GPSNMEA-0183 [= | & | = |

General A A
Mode Differential
Lat 27°07.3624 N
Lon 069°00.1104 W
Easting 499817.64
Morthing 3000026.25
Tide Corr TIA
Speed R
Depth MiA
Heading R
Time source computer
Sync Error R
FTK Y
Ell Height -1.52m
Elevation 0.00m
A=WGEE84 height /A
H=Z offset /A
D= Draft /A
M= Geoid Ht above CD /A
K= Undulation /A
K-M= Ellipsoid Ht above CD /A
WG584 ~
WGES584 Latitude 27°07.3624 N
WGS584 Longitude 069°00.1104 W

WGES584 Height -1.52m "
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SPECIAL NOTES

The Kinematic Tide Datum (*.KTD) file is used for real time
tide corrections when you have an RTK-capable GPS and you
are surveying in an area where the height of the reference
ellipsoid above the chart datum is not constant. The driver will
automatically load the KTD specified in the GEODETIC
PARAMETERS and record the file name to the . It assumes the
KTD values are in survey vertical units.

OPERATING WITHOUT A KTD FILE

A KTD file is only necessary if you are in an area where the
separation between the reference ellipsoid and chart datum is not a
constant.

You do not need a KTD file if any of the following are true:

You are using a geoid and the separation between the
reference ellipsoid and chart datum is a constant.

In this case, select N from Geoid Model, K from User Value
and enter the Height of the Geoid Above Chart Datum.

FIGURE 3. GEODETIC PARAMETERS—RTK Options Where There is a
Geoid and Height of the Geoid Above Chart Datum is Constant

RTK Tide Method
() Mot using RTK tide

() (K-N) from KTD file

("IN from geoid model, K from KTD file
("IN from geoid model, K from VDatum
(@) N from geoid model, K from user value

() (K-M) from user value

Geoid Model Orthometric Height Correction
2018-CONUS ] [x] 0.000 m
Height of geoid above chart datum 1.2 | oK | | Cancel |

You are not using a geoid, but the height of the ellipsoid
above chart datum is constant. This is common when your
survey area is very small.

In this case, select (K-N) from User Value and enter the
Height of Ellipsoid Above Chart Datum.
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FIGURE 4. GEODETIC PARAMETERS—RTK Options Where There is No
Geoid and Height of Ellipsoid Above Chart Datum is Constant

RTE Tide Method
(C) Not using RTK tide

() (K4) from KTD file

("IN from geoid model, K from KTD file
(_JN from geoid model, K from YDatum
(CIN from geoid model, K from user value

(®) (K-N) from user value

Height of ellipsoid above chart datum 1.2 [ o | | Cancel |
* You are surveying in United States coastal waters.
In this case, Select N From Geoid Model, K From VDatum,
enter your VDatum Zone, chart datum and geoid. You get the
height of geoid above chart datum from the VDatum database.
FIGURE 5. GEODETIC PARAMETERS—RTK Options Using the VDatum
Database
RTK Tide Method Geoid Model Orthometric Height Correction
Orotusmgrriae H "
() (K-N) from KTD file
(CJN from geoid model, K from KTD file
VDatum zone
(®) N from geoid model, K from YDatum YT eEn AL Vl

("IN from geoid model, K from user value

Chart Datum Diurnal Tide Lewvel

() (K-M) from user value
dtl_unc
Mean Higher High Water
mhhw_unc

Mean High Water

mhve_unc

Mean Lower Low Water
millw_unc [¥]

* You are not calculating RTK tide corrections.

FIGURE 6. GEODETIC PARAMETERS—SURVEY Does Not Calculate RTK
Tides

RTE Tide Method
(®) Mot using RTK tide

(CI{KA) from KTD file

("IN from geoid model, K from KTD file
{_JM from geoid model, K from VDatum
{_JM from geoid model, K from user value

(D) (k) from user value

Chart Datum Level 0.00 [ ox | | Cancel
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ALARMS

TABLE 6. GPS Alarm Messages

Alarm Text Conditions

Invalid
NonDif
NonKin

Tide

HDOP

SAT

Sync Failed

If GPS code <= Invalid Code
GPS code <=Non-dif Code
GPS code<=Non Kin. Code
If RTK tide calculation fails.

If HDOP limit entered in driver setup and HDOP
is greater than the limit

If Number of Satellites entered in driver setup
and # Satellites is less than limit set.

Driver failed to sync clock. If the “sync clock on
other sentences” option is not selected, the error
means that the driver isn’t getting a ZDA string. If
you have allowed it to try other sentences, this
alarm shows when the driver has tried all 3
sentence types (ZDA, GGA, RMC) and has
failed.

GPS GRAPHS IN SURVEY

In addition to the data in the GPS device window, GPS drivers
provide several real-time graphical displays of data extracted from
your GPS input. Each value is configured and graphed
independently. You can choose to display any number of displays

offered.

Most of the graphs are linear displays:
*  Number of Satellites

¢ Undulation

e Ellipsoidal Height

e Sync Error

Others show diagrams of other sorts:
e Ellipse Error

¢ Math
e Sky
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To access the view options window for each window, right-click
on the graph you wish to modify and select ‘Setup’.

FIGURE 7. Sample Graph Setup Options - Ellipsoidal Height

GP5 Device Id

Update Rate (ms)
Time Range (s)
Graph Minimum
Graph Maximum

[ Auto Min/Max

NG

oK | | Cancel

GPS Device ID: Devices are numbered according to the
order in which they are entered. The first device ID is ’'0’.

Update Rate of the graph determines how frequently new
data is recorded to the graph.

The Time Range defines the horizontal range of the graph.

Graph Minimum and Maximum values to define the
vertical range of the graph where applicable. Check Auto
Min./Max to let SURVEY or DREDGEPACK® adjust the
range to fit the data.

* The Ellipse Error graph shows the error in the ellipsoid, which
is calculated from data in the PTNL,QA or GST string. Select
the appropriate scale factor to size the ellipse to fit the screen.

FIGURE 8. Sample Ellipse Error Graph (left) and Setup (right)

il -|+|r“AutoMam

ndard Deviation

GPS Error Elipse

-| GPS Device Id

': Update Rate {ms)

45 40 05 00 05 10 15
Easting Standard Deviation
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* The Math Display is a diagram of your vessel relative to the
surfaces in your survey. It displays each value (measured and
calculated) in the real-time kinematic tide calculation.

FIGURE 9. Math Display in SURVEY (left) and its setup (right)

Math

H=-12.00 —l/ GPS Device Id IC'
Boat Reference

| Update Rate {ms)

\ T e

Geoid

Chart Datum

N=0.00

Ellipsoidal Reference

* The Sky window displays the position of available satellites
(90 degrees is straight overhead) with their Sat ID written inside
their symbol. If their signal to noise ratio is adequate (it usually
is), the satellites are colored green. If the signal-to-noise ratio
of a satellite is less than required, it turns them red.

NoTE: This display requires the GSV string from the GPS.

FIGURE 10. Sample GPS Sky Window
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MISCELLANEOUS

¢ Ignore ZDA messages if date is missing. (POSM/V sends
ZDA messages containing only time for a few seconds after
losing satellites. The driver was trying to sync on those
messages and VERTIME had trouble.)

* In Edgetech mode, there can be RTK-related problems due to
the Discover Bathy Processor module. HYPACK has confirmed
that the combination of GPS.dIl v. 16.1.1 and Edgetech Bathy
Processor v. 66.0.1.103 works correctly.

 Edgetech NMEA Messages: The Edgetech JSF data stream
includes NMEA messages inside the "2002" packet. The
Edgetech side scan drivers for 4XXX series sonars will dump
these NMEA packets to a UDP broadcast stream so that
GPS.dll can parse them. HYPACK has confirmed that the
combination of GPS.dIl v. 16.1.1 and Edgetech Bathy
Processor v. 66.0.1.103 works correctly.

NoTE: Note that this feature is side scan only. The 4600 &
6205 interferometers in HYSWEEP® mode do not
support this feature. Edgetech bathymetric products
have their own set of GPS-related packets.

e Ver 21.1.1.0: PTNL,GGK msg. has been updated for the new
Trimble status codes:
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Updated PTNL,GGK Quality Indicators.

o

0 N O O B~ WDN -

: Fix not available or invalid

: Autonomous GPS fix

: RTK float solution

: RTK fix solution

: Differential, code phase only solution (DGPS)

: SBAS solution — WAAS/EGNOS/MSAS

: RTK float or RTK location 3D Network solution

: RTK fixed 3D Network solution

: RTK float or RTK location 2D in a Network solution
9:

RTK fixed 2D Network solution

10. OmniSTAR HP/XP solution
11: OmniSTAR VBS solution
12: Location RTK solution

13: Beacon DGPS

14: CenterPoint RTX

15: xFill

16: INS Dead Reckoning

21.1.
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GPS_SYNC_ONLY.DLL

DEVICE SETUP

Version Number: 16.0.0.1
Device Name: GPS Sync Only

The GPS_Sync_Only driver enables you to configure a GPS
receiver to be used only to synchronize (sync) the computer clock
to UTC time. This comes in handy with an acquisition system that
broadcasts position strings via a network connection and SURVEY
records the timing from that position string. Many times, additional
devices interfaced in HYPACK® (sounders, and heading and MRU
devices) are not providing a time-tag, and the time-tag logged is
the time the computer receives the message (computer time),
which may or may not match UTC time. (HYPACK® offsets to the
local time zone.)

In a situation like this, you can configure the gps.dll to provide sync
only, but it is not always easy to see if it is actually functioning
properly. The GPS_Sync_Only driver is specifically designed to
provide sync only directly from a GPS receiver.

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

Record device specific messages: Logs additional data related
to the device to the Raw file. Each record will be identified by a
driver-specific, 3-character tag.

In the HARDWARE System tab, under Synchronize Computer
Clock, select the GPS_Sync_Only driver.
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DRIVER SETUP

FIGURE 1. GPS_Sync_Only Driver Setup
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Suspend Logging on Sync Error

Ignore checksum
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Use PPS Box for Timing indicates whether you are using a
HYPACK PPS box.

Suspend Logging on Sync Error: SURVEY only logs data when
the system time-tags are synchronized.

Ignore Checksum

DEVICE OUTPUT STRINGS

ZDA NMEA message at 1Hz.

DRIVER OUTPUT

Scrolling display of the Sync Error and the Time Source: ZDA or
PPS.

FIGURE 2. GPS_Sync_Only Device Window
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SPECIAL NOTES

It usually takes HYPACK® SURVEY about 30-45 seconds to fully
synchronize. During this time you will notice a NO SYNC alarm the
device window and in SURVEY. Once the alarm goes away, your
computer should be fully synchronized to ZDA or PPS and you will

be all set to survey.
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F180.DLL

Version Number: 13.0.1.8

Device Name: Coda Octopus F180

DEVICE SETUP

Position: Logs position data from this device.

Heading: Logs heading data from this device.

Speed: Displays speed data from this device.

Tide: Logs tide data from this device.

Heave: Logs heave, pitch and roll data from this device.

NoTE: For Multibeam surveys, you can leave Heading and Heave
unchecked as these will be received by HYSWEEP®
SURVEY. If you leave them checked, they are recorded to
the RAW files.

DRIVER SETUP

Synchronization In any survey, accurate time-tagging is of paramount importance.
There are two typical cases:

* Multibeam survey without any additional equipment. Many
multibeam systems can receive a PPS pulse and time
information from the F180 system directly. Because all
equipment (F180 and multibeam) is already synchronized to
the UTC time, HYPACK® does not need to take care of
synchronization. In this case:

> Select ‘Use F180 time-tags even when not
synchronizing’ in the device setup.

> Do not select the F180 device under ‘Synchronize the
Computer Clock’ on the System tab of HYPACK®
HARDWARE.
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Heave

Downsample:

Solution status for
RTK Tides:

e Other equipment is connected to HYPACK® system. In this
case, you need to synchronize computer clock with UTC time
because time tags for the other devices need to be consistent
with F180 and multibeam time-tags. You must do exactly the
opposite of the previous case:

> Select ‘Use PPS signal for synchronization’ and enter
the COM port to which the PPS box is connected.

> Select the F180 driver under ‘Synchronize the Computer
Clock’ on the System tab in HYPACK® HARDWARE.

Use online heave (recommended): Real-time heave correction
from the MCOM message. This option is recommended because
processing is better done in post-processing.

Use long period heave: Processed heave values.

The default value is 100Hz. Choose one of the other options to
reduce the amount of data recorded without affecting the rate the
data is read by the driver.

The default setting is both options unchecked which results in
logging only when the device is in RTK Fixed mode.

The solution status options are ‘exceptions to the default’:

e Always calculate tide records tide values regardless of the
RTK status. In this case, you will filter out tides where the RTK
status was not acceptable during post-processing.

e Calculate tide in RTK float mode records tide values only
when you have RTK Fixed or RTK Float status.

DEVICE OUTPUT STRINGS

IMPORTANT:

MCOM data

Start logging this data at least 5 minutes before HYPACK®/
HYSWEEP® data collection and continue logging at least 5
minutes after HYPACK®/HYSWEEP® data collection.
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DRIVER OUTPUT STRINGS

SPECIAL NOTES

DEvicE WINDOW

FIGURE 1. Testing F180 Communications

e
Lat N/A
Lon MA
GPS Mode /A
Satelites M/A
Hdg N/A
Speed MA
Pitch /A
Roll M/A
Heave M/A
Tide corr MA
T /A
SYNC err M/A
Time source computer
A= Ell height MA
H= 7 offset 0.00 m
D= Draft M/A
k4= Ellipsoid Ht above CD M/A

Note the “Time Source” shown.

e “MCOM?” will be displayed with clock sync and “Use F180 time
tags” checked in the driver setup.

*  “PPS” will be displayed with clock sync and “Use PPS signal for
synchronization” checked.

*  “Equipment” will be displayed with no clock sync and “Use
F180 time tags” checked in the driver setup.

e “Computer” will be displayed with no clock sync and no sync
options chosen.

CONFIGURING YOUR DATA COLLECTION PC

Set up the F180 control software and verify that it's communicating
with the F180 system.

Be sure to set your network card to the proper configuration for
communication with the F180. This is important for both
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communication with the F180, and for logging their MCOM data
real-time. The MCOM data is necessary to generate their “i-heave”
file, a post-process heave component which can be imported into
the HYPACK® editing programs.

FIGURE 2. F180 IP Settings

Internet Protocol Version 4 (TCP/IPvd) Properties m

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically

(@ Use the following IP address:

| IP address: 195. 0 .0 .10
| Subnet mask: 255,255,255, 0
Default gateway:

Obtain DMS server address automatically

(@) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

i | ok || cancel |

The F180’s IP address is 195.0.0.180, so you can use any 4th
value other than 180. Set the Subnet Mask to 255.255.255.0.

CONNECTION SETTINGS

The F180.dll defaults to the default connection settings.

> CONNECT: Network Port,
> PROTOCOL: UDP
> ROLE: Server
> PORT: 3000.
OFFSETS

Enter your offsets relative to the vessel’s reference point as
entered in the F180 software configuration. If you are using RTK
for water levels, make sure you measure the F180 reference point
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relative to the water level in order to calculate the proper levels in
real- time in HYPACK® SURVEY.

CHECK FOR INVALID DATA

Undulation = 0x8001 signifies invalid ellipsoid height. If undulation
is 0x8001, the driver doesn't subtract the value from the ellipsoid
height.
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GENOFFSET.DLL

DEVICE SETUP

DRIVER SETUP

This driver used to calculate the position of a reference point on
your vessel that has no data coming from it. It can be used in
Survey by assigning it to an "other mobile". By doing this you can
see the point on your Survey screen and display data about it
(position and heading) in the data display window. You can also
use it to align that point with your survey line by selecting that
mobile as your primary vessel and positioning yourself according to
the left/right indicator.

This can be very helpful to locate your spud on a dredge or a side
scan sonar on the side of your vessel.

Version Number: 15.5.0.3

Device Name: HYPACK® Generic Offsets driver

Position: Logs position data from this device.

This driver calculates the position of your reference point which
has been calculated using the boat position and the offsets entered
in the Driver Setup.

Heading: Logs heading data from this device.

This driver uses the boat heading as heading for this reference
point.

FIGURE 1. Driver Setup

GenoffsetSetup Dialeg

[ Use Matrix Info

| (al's I ISR

X Position and Y Position are the offsets of your reference
location from your boat origin.
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Mobile ID: This option is obsolete. It has been replaced by the
“Position Relative to” option in the Advanced tab of HYPACK
HARDWARE where you set the mobile from which you want to
offset with this driver.

Display Matrix Cell Info: Shows the matrix cell information at the
current position in the Data Display. Without this option, you can
configure the Data Display but not show the values.

DEVICE OUTPUT STRINGS

None

DRIVER OUTPUT STRINGS

Device WiNDow

The device window enables you to change the offsets while you're
in SURVEY or DREDGEPACK®

FIGURE 2. Sample Device Window

& HYPACK Generic Offsets 2 Eh=]
ROV, 0.00, 10.00
K ifsst. [0 bain Boat: 0.00, 0,00 0.0
¥ Dffset [10

Apply |

SPECIAL NOTES

This can only work if HYPACK® is getting the heading of your
boat. This means that either of the following:

e HYPACK® has to receive a string that contains heading

*  Your boat has to be moving so that HYPACK® can calculate
the heading using the change of position over time.
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BAR POSITION

USING THE GENOFFSET DRIVER TO DISPLAY THE
PROGRESS OF A BAR DRAG IN HYPACK® SURVEY

FIGURE 3. Diagram of Sample Vessel Configuration

/TN

Boat 0
Referﬂlnce
Positjon

40m

Bm Bar

In order to do this, you will need a matrix file that contains the
depth information. If you don’t have any depth information, you can
always use a blank matrix and use the bar depth to fill the matrix to
show your progress.

In the HARDWARE program, configure it as you normally would for
your main vessel (GPS, Gyro, etc.). Set up the barge as another
mobile, even though its position will be fixed relative to the main
ship.

This example fixes the bar 40m behind the vessel origin of the
main ship. The Bar will be positioned using the GenOffset device
driver. The Bar depth is created using the Sim32 device driver as a
multiple transducer system. This example uses 5 transducers with
a spacing of 3m to result in a coverage length of 15m. (The matrix
cells are 3m x 3m and the spacing of the transducers is equal to or
less than the size of my matrix cells.)

In the HARDWARE program, once you have configured your main
ship, add the GenOffset.DLL (HYPACK® Generic Offsets).

Under Function, tell the device that it is a position device.
Set the Update Frequency for 500 ms. This means that SURVEY

will update the position of the bar two times per second. There is
no need to update any faster, unless you notice the bar is ‘skipping’
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BAR DEPTH

matrix cells when painting them because the bar position is not
updating fast enough.

Under Offsets, leave all of the offsets set for 0.0.

Under the Setup window, specify the distance the bar is to be
located relative to the boat origin of the main vessel. In this
example, it is 40m behind the origin.

FIGURE 4. Generic Offsets Dialog

Generic Offsets Setup x|

3 Postion Offset [0
v Position Dffset |-4D.DD Cancel |

Dizplay Matrix Cell Info [

Click [Add Device] and select the Sim32.dIl (HYPACK® Generic
Simulator) driver.

Under the device Type, select ‘Depth’ and nothing else.
Also, make sure you check the ‘Use for matrix update’ and that

no other device from your main vessel setup has this checked. This
instructs SURVEY to use the depth of the bar to paint the matrix.

Set the Update Frequency to 500 ms, which should be OK for this
operation.

All of the Offsets for the Bar Depth driver should be set to 0.0.

Click Setup. Leave it set to ‘Random’ (although there is nothing
random about this).

FIGURE 5. Simulator Driver Setup

x

% Random © NME&  %vZ |

Iritial < Position I— Base Depth Ir
Initial ¥ Positian |— tax Depth Diff qu—
Imitial Heading |— Imitial Speed |—
Heading Offset I— Speed Increment I'ID—
Mo of Beams |5— " MBeam % MTrans  File
Beam Spacing |3 [ ok | Cancel |

Set the ‘Number of Beams’ to 5 and the ‘Beam Spacing’ to 3.
This results in a bar that is 15m in length (3x5=15). If you have a
different length bar, you can vary these two settings so that their
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BAR MOBILE

BOAT AND BAR
SHAPES
(OPTIONAL)

SURVEY MATRIX
OPTIONS

product equals the length of the bar. Just keep the Beam Spacing
equal to or less than the size of your matrix cells.

Set the ‘Base Depth’ to 24.0m. You should set this to the initial
depth you intend to place the bar. You will be able to change this
on-the-fly in SURVEY, which is the usual process. The important
thing is to set the Maximum Depth Difference = 0.0. This means
that the depth will be fixed to the Base Depth value and will not
vary from it.

Create the ‘Bar’ Vessel and Assign the Devices to it.

1. In HARDWARE, click [Add Mobile] and name it. (This example
uses ‘Bar’.)

2. Select the Bar Position device and set the Mobile Assignment
to Bar.

. Repeat Step 2 for the Bar Depth device.
4. Exit HARDWARE and you are ready to begin SURVEY.
Create HYPACK® Boat Shape files for the main vessel and for the
bar as shown below.
FIGURE 6. Sample Boat Shape File in the Boat Shape Editor

=
File Edit Shortcuts Help

Boat Points

E Ir 1<

1o [

2 |5 7

I 15

4 |E 15

5 |6 7

3

7

8

9

10 |

Anchor Paints

1

12|

12|

4

5 -

Drawing Objects ik

Point 1% |Point 1Y |F'U|nt2>< |Fu|nl2‘f IHadlus |:| ¥ Show Devices

[ u

E] ¥ Show Offsets

3 ¥ Show &nchor Points

; LI ¥ Show Drawing Objects

In SURVEY, set the Matrix options to update using the Maximum
Depth value, so that if the bar is above the bottom, the bottom will
not update.
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FIGURE 7. Matrix Options in SURVEY

Matrix Dptions 5]
—Record Depth — Matnis update———
 Minimurn " w/hile logging
% Marimurn o Always it I
" Last = Never
[ Usze depth fileer I Save only stikes in XYZ file
Min I oo Strike depth I 1l
M I oa ¥ Usze uncorected depth

This example is set up so that the Bar Depth will ‘Always’ update
the matrix. You might want to set yours to ‘While Logging’, if you
only want it to update the matrix while you are actually ‘On Line’.

The last setting to be concerned about is the ‘Use Uncorrected
Depth’ check box. If this is checked, it will use the depth as
specified in the Bar Depth driver (=24.0m) without adding any tide
or draft correction to it. If you have this box un-checked, it will add
the tide and draft to the depth from the Bar Depth driver to obtain a
corrected depth that is then used for updating the Matrix.

CHANGING THE You should be able to find a window with the title ‘Bar Depth’ (if that
BAR DEPTH IN is what you named the device during the configuration in
SURVEY HARDWARE.) Click on the Setup button in this box to change the

depth of the bar at any time.

FIGURE 8. Boat and Bar in SURVEY
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IXSEA_USBL.DLL

Version Number: 14.1.13.2

Device Name: IXSEA USBL

DEVICE SETUP

Position: Logs position data from this device.
Heading: Logs heading data from this device.

Heave: Logs pitch and roll data from this device.

DRIVER SETUP

FIGURE 1. Driver Setup Dialog

Setwp [T =5

Beacon 1D

[ Use PTSAG Time

Beacon ID: Beacon Number you will track.

Use PTSAG Time:

DEVICE OUTPUT STRINGS

$PTSAG message

Format $PTSAG,#seq,t,d,m,y,ID,Lat,N/S,Lon,E/W,Valid,0000,0000*ck
Where #seq Sequence
t Time (hhmmss.sss)
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Format $PTSAG,#seq,t,d,m,y,ID,Lat,N/S,Lon,E/W,Valid,0000,0000*ck
d Day
m Month
y Year
ID Beacon ID: 0=ship,
1 to 128: beacon
7 Lat Latitude
N/S Hemisphere
Lon Longitude
E/W Direction
11 PosV Horizontal Position Validity:
F is valid, 0 is invalid
12 BDep Beacon Depth
13 DepV Beacon Depth Validity: 0=no depth,
1=Calculated, 2=Sensor
14 SDep Sensor Depth (meters). “9999” = no
depth sensor
15 *ck Checksum
Sample Line $PTSAG,#01598,065906.412,22,02,2008,03,0000.018,S,00000.00
3,E,F,0081,1,9999

Beacon can be equipped with a depth sensor. Calculated beacon
depth is the fusion between sensor depth and calculated USBL
depth. If Ship position is sent, the last 3 fields are set to 0.

The IXSEA GAPS system outputs absolute position in lat/lon.

DRIVER OUTPUT STRINGS

DEvice WINDOW:

Real-time listings of the following data:
e Transponder

e X

e Y

e Lat

e Lon

e Position Flag
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* Calculated Depth
e Depth Flag
e Sensor Depth
* Message
e Current Message
FIGURE 2. Sample Device Window

= IXSEA USBL
Transponder:
b

Y

Lat:

Lon:

Pos Flag:
Calc. Dpt:
Dpt Flag:
Sens. Dpt:
Msg:

Curr Msg:

=] B
00_4214.434
9517431.66
0.00
00_4214.434
n_00843.651
W
F
ooon
0o0on
SPTSAG,#00035,100750.472,12,09,2007,00,4214.434,n,00543.851,,F,0000,0000*0&

SPECIAL NOTES
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MDL.pLL

Version Number: 21.1.0

Device Name: MDL Fanbeam

DEVICE SETUP

Position: Logs position data from this device.

DRIVER SETUP

No Driver Setup dialog, but select the vessel on which to base the

relative position in the Offsets tab.

DEVICE OUTPUT STRINGS

MDL Standard

Format NN RRRR.RR BBB.BB

Where

NN Target Number

RRRR.RR

Range in meters

BBB.BB

Bearing

Sample
String

01 100.00 0.00
01 99.98 1.00
0199.94 2.00
01 99.86 3.00
01 99.76 4.00

DRIVER OUTPUT

DEvICE WINDOW:

Displays target number, range, and bearing the device has
received.




MDL.dIl

SPECIAL NOTES

CONNECTION

Serial: 9600, None, 8, 1

KNOWN SUPPORTED DEVICES

MDL Fanbeam 4.2

Last Updated January / 2022
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NOVATEL.DLL

Version Number: 20.3.0

Device Name: Novatel SPAN-SE

DEVICE SETUP

Position: Logs position data from this device.

Heading: Logs heading data from this device.

Speed: Displays speed data from this device.
Heave: Logs heave, pitch and roll data from this device.
Tide: Logs tide data from this device.

Record Raw Data: Records Lat./Lon. (in dec. degrees), antenna
height above ellipsoid, UTC time to RAW records.

Record Quality Data:

TABLE 1. Position Quality Information

Format QUA dn t n m h sat mode

Where dn device number
t time tag (seconds past midnight)
n number of values to follow
m 10 minus HDOP
h HDOP
sat number of satellites
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Format QUA dn t n m h sat mode

GPS mode (NMEA 0183 standard
values)

0 = fix not available or invalid
1 = Stand-alone

mode 2 = Differential
3=RTK
4 = Fixed RTK
5 = Float RTK
The following 3 values are decoded from GST
message:
. standard deviation of latitude error
sigman (meters)
. standard deviation of longitude error
sigmae (meters)
.. | Standard deviation of semi-major axis of
semimaj

error ellipsis (meters)

Remaining values are present only if synchronizing
computer clock with GPS clock:

reference time at last sync (milliseconds

ref since midnight)

computer clock at last sync (milliseconds

var since midnight)

computer clock frequency adjustment

syna factor (microseconds per sec)

filtered synchronization error

syne (milliseconds)

synchronization status. Binary code with
the following bits (other bits are not
meaningful)

syns 1 =not in sync

2 = low accuracy synchronization
4 = high accuracy synchronization
8 = synchronization failure

synb computer clock phase adjustment status

QUA 0 33643.186 4 8.000 2.000 7.000 2.000
QUA 0 50040.509 7 9.083 0.917 9.000 2.000 0.000
Sample 0.000 0.000

Line QUA 0 30285.600 13 8.700 1.300 7.000 4.000
0.059 0.033 0.059 30284964.000 30284964.000
2.584 0.028 34.000 26131962158.485
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DRIVER SETUP

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

Record device specific messages: Logs additional data related
to the device to the Raw file. Each record will be identified by a
driver-specific, 3-character tag.

FIGURE 1. Driver Setup

MNovAtel SPAN-SE Setup

[JUse PPS signal for timing
[Juse device timetags even when not synchronizing

[Juse binary messages

[ Loop back data over TCP
Port | 5636

Solution status for RTK tides Show alarm when solution status is:
Marrow lane RTK Wide lane RTK
Wide lane RTK Float RTK
Float RTK DiGPS

B DGPS Standalone
Always B - Mever

IMPORTANT: If not using binary messages, please configure device to output
messages INSPVAA, TIMEA, BESTPOSA, and HEAVEA.

If using binary messages, please configure device to output messages
INSPVASB (or INSPVAB), TIMEB, BESTPOSB, and HEAVER

care

Use PPS Signal for Timing improves the time-tagging to within
100 microseconds. This requires a special interface device
available through HYPACK, and ZDA output from your GPS. You
must also check the ‘Sync Clock’ option in the vessel's System
dialog. If you are not using a PPS box, the computer time will be
used.

Use Device Time Tags even when not synchronizing: If you use
two GPS receivers and you are synchronizing your computer clock
with UTC time, only the first GPS is synchronizing the computer
clock with the GPS clock. However, the driver for the second GPS
can safely use the UTC time tag included in the GPS message
because any two GPS receivers are synchronized to UTC time.
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IMPORTANT:

When the checkbox is checked the driver assumes that the
computer clock is synchronized with the GPS clock and records
position messages using the UTC time provided by the GPS
receiver.

Alternatively, you can also choose to synchronize the computer
clock to the SPAN under HYPACK CONFIGURATION.

Use binary messages supports binary INSPVASB (or INSPVAB),
TIMEB, BESTPOSB, and HEAVEB messages. Otherwise, the
driver uses ASCII messages: INSPVASA (or INSPVAA), TIMEA,
BESTPOSA, and HEAVEA.

Loop back data over TCP passes data from HYPACK® SURVEY
to HYSWEEP® SURVEY through a TCP port. In this way, the
Motion (HCP) and Heading (GYR) data can be output from the
HYPACK® Novatel driver and sent to the HYSWEEP® Novatel
driver.

Configure the port number to match the HYSWEEP® Novatel
driver. The device default IP address and port are 192.168.0.10,
port 3000.

Solution status for RTK Tides: Uses information in the GGA or
GGK strings to measure the tide. Set the slider for the minimum
GPS status at which your RTK GPS will calculate tide corrections.

Show alarm when solution status is: Set the maximum status at
which an alarm should be displayed in SURVEY.

DEVICE OUTPUT STRINGS

The device can be configured in many different ways. HYSWEEP®
expects a TCP network connection. The device default IP address
and port are 192.168.0.10, port 3000. To configure the device, a
series of commands need to be sent to it using the Novatel CDU
software:

*  HYPACK® requires INSPVAA, TIMEA, BESTPOSA and
HEAVEA datagrams.

e  HYSWEEP® requires INSPVAA, TIMEA and HEAVEA
datagrams.

The easiest way to configure the system is to create a text file with
the following information:

LOG ICOM2 BESTPOSA ONTIME 0.2

LOG ICOM2 HEAVEA ONNEW
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LOG ICOM2 INSPVAA ONTIME 0.05
LOG ICOM2 TIMEA ONTIME 1

LOG ICOM3 INSPVAA ONTIME 0.05
LOG ICOM3 HEAVEA ONNEW

LOG ICOM3 TIMEA ONTIME 1
SAVECONFIG

In the CDU software, select TOOLS — RUN BATCH and browse for
the text file you just made and click [RUN]. Your SPAN should now
be configured to work with HYPACK® and HYSWEEP®.

In addition to the specific datagrams, the batch file is also
configuring the SPAN to send these datagrams out specific ports.

*  The “ICOMZ2” command is sending the 4 datagrams to Port
3001 required in HYPACK®.

*  The “ICOM3” command is sending the 3 datagrams to Port
3002 required in HYSWEEP®.

With the CDU software connected to Port 3000, you can run
HYPACK®, HYSWEEP® and CDU simultaneously over separate
ports, all sharing one Ethernet cable.

DRIVER OUTPUT STRINGS

Network packet

DEvice WINDOW:

A static table with updating values.
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FIGURE 2. Sample Device Window

Lat 41°356177 N
Lon 072°43.4214'W

| Pos, type IN5_PSRSP
| Sol, status SOL_COMPUTED
| Satellites 9
162.86

0.02

042

0.01

: -0,01
| Sync err N/A
Time source SPAMN

|| A= Ell height 3.94 ftUS
| 0.00 ftUs
0.00 ftUS

| K-M= Ellipsoid Ht above CD 0.00 ftUs
Tide corr -8.96 ftUS

OUTPUT PORT:

None

SPECIAL NOTES

e Code for message logging same as GPS.dIl.13.0.11.12.

* You can also choose to synchronize the computer clock to the
SPAN under HYPACK CONFIGURATION.

e Standardized status code:
> 0: Invalid

> 1:.C/A

> 2:DGPS

> 3:Float

>  4:Wide lane

> b5:Narrow lane

SPAN-SE Ether- The SPAN-SE receiver has a unique Media Access Control (MAC)

net Connection address, hard coded into flash, and user-configurable IP
information. There are four ports available for Ethernet: Ports 3000,
3001, 3002 and 3003. These ports are used to access ICOM1,
ICOM2, ICOM3 and ICOM4 respectively. Each port can be used
for either Transmission Control Protocol (TCP) or User Datagram
Protocol (UDP) traffic, but not simultaneously.
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The SPAN-SE uses a static IP address. There is no Dynamic Host
Configuration Protocol (DHCP) support on the SPAN-SE.

An FTP port is available for transfer of data files from the data
logging SD Card. The receiver is shipped with the following default
configuration:

* Default IP: 192.168.0.10

* Default mask: 255.255.255.0

* Default Gateway: 192.168.0.1

The MAC address is available to through the MAC log
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NTRIP.DLL

DEVICE SETUP

DRIVER SETUP

IMPORTANT:

Version Number: 19.3.0
Device Name: NTRIP Output

Dedicated to receiving NTRIP corrections and sending them to a
GPS.

NTRIP (Network Transport of RTCM via Internet Protocol) enables
you to receive your differential or RTK corrections on your survey
computer over an Internet connection. The stream server (or
caster) receives the corrections from GPS stations and sends them
to their clients (in this case HYPACK® users).

Do an Internet search to locate an NTRIP caster service. They can
provide information about RTCM output format versions and output
strings, as well as supported GPS models.

Generate Output Messages: Generates messages or data
outside of the Raw file.

You must configure your GPS receiver to accept the corrections
through the port defined under ‘Connections’ for the NTRIP.dIl. To
assure proper communication, be sure the baud rate of the NTRIP
driver matches with the baud rate set in the GPS driver.
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FIGURE 1. NTRIP Driver Setup

NTRIP
Streams server www.igs-ip.net] ~ |setDefault
Port 2101

Load Streams List
Corrections stream [ v] ’ Details ]
User name user
Password password
["] simulated coordinates [] 1nit coordinates
Latitude | 00°00.0000'N Longitude | D00700.0000E
Advertise as NTRIP Ver. 2 Client
[ ok | | Cancel |

Streams Server: Address of the stream server.

Port: Most stream servers use port 2101.

[Load streams list]: After you have entered the stream server
address and port, click this button to populate the list of corrections

streams.

[Details] displays information about the station from which you are
reading data.

Correction Stream: Select the corrections stream closest to your
project area.

User name and Password: Required only if you must pay to
subscribe to the stream. (Some casters are free!)

Simulated Coordinates: Position coordinates for office testing
only.

Initial Coordinates: User-defined Lat/Lon coordinates at your
project location. NTrip corrections are based on this location.
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Advertise as NTRIP Ver. 2Client: If checked the driver informs the
server that it is a version 2 compatible client and accepts replies
according to this newer version of the NTRIP standard.

DEVICE OUTPUT STRINGS

None.

DRIVER OUTPUT STRINGS

DEvice WINDOW:

A table showing the following values:
* Bytes Received

e Data Rate

e Server Reply

e Status

SERIAL PORT:

Binary data received from the NTRIP caster.

SPECIAL NOTES

IMPORTANT: To assure proper communication, be sure the baud rate of the
NTRIP driver matches with the baud rate set in the GPS driver.
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PHINS.DLL

DEVICE SETUP

Photonic Inertial Navigation System outputs position, heading, roll,
pitch, depth, velocity, and heave.

Version Number: 20.1.0

Device Name: IXSEA Phins

Position: Logs position data from this device.

Depth: Logs soundings or magnetometer data from this device.
Heading: Logs heading data from this device.

Speed: Displays speed data from this device.

Heave: Logs heave, pitch and roll data from this device.

Tide: Logs tide data from this device.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

NOTE: Raw messages can only be recorded if you have selected
the ASCII Input Data Format in the Driver Setup.

Record Raw Data: Records Lat./Lon. (in dec. degrees), antenna
height above ellipsoid, UTC time to RAW records.

Record Quality Data: Logs data indicative of the positioning
accuracy. QUA records include HDOP, Number of Satellites and
GPS Mode, which can be used in post-processing to filter data with
sub-standard positioning.
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DRIVER SETUP

FIGURE 1. Device Setup

PHINS Setup ==
Alarm
[ Wide lane RTK
Float RTK
Differential
Stand alone
1 mMever

Input Data Format

PHINS Standard -

|| reversed Pitch Sign Convention
|| Display Debug Messages
|| Use Device Time Stamps

(o] [ cancel |

Alarm: HYPACK® SURVEY shows an alarm at the defined GPS
Mode or less.

Input Data Format: Binary or ASCII

Reversed Pitch Sign Convention:

Display Debug Messages: Displays data in a scrolling window vs.
in a table format. (Allows HYPACK programmers to troubleshoot

problems with the driver.)

Use Device Time Stamps:

DEVICE OUTPUT STRINGS

* Navigation Long
¢ "LONG BINARY NAV" message
e Phins Standard (ASCII):

SHEHDT,320.195,T*23

SPIXSE,ATITUD,0.180,-0.197%49
SPIXSE,POSITI,37.38358756,127.12431135,66.568%69
SPIXSE,SPEED ,-0.099,0.026,-0.001*64
SPIXSE,UTMWGS,S,52,333942.828,4139076.994,66.568*2D
SPIXSE,HEAVE ,-0.001,-0.000,0.031*7A (surge, sway, heave)
SPIXSE, STDHRP,2.000,0.096,0.103*7F
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DRIVER OUTPUT

SPECIAL NOTES

SPIXSE,STDPOS,3437.65,3421.02,896.05%42
SPIXSE,STDSPD,10.777,10.838,10.001*49
SPIXSE,TIME _,001056.000*5E
SPIXSE,ALGSTS, 00000015,00004000*65
SPIXSE, STATUS, 00000000,00000000*6F
SPIXSE,HT STS,07FF5551%43

STRINGS

DEevice WINDOW:

Displays data read in a fixed grid display.

The device delivers heave in a separate message from pitch and
roll. If only one of the two required sentences is present, no motion
data is reported at all. Data is also throttled to whatever rate is the
slower of the two, so it is recommended to output both at the same
rate.
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POS MV.pLL

DEVICE SETUP

The POS MV is a Position and Orientation System that outputs
position, heave, pitch, roll and heading data. Data output may be
through network (ethernet) or serial connection to the survey
computer.

There are drivers for the POS MV in both HYPACK® HARDWARE
and HYSWEEP® HARDWARE. The following describes
HYPACK® HARDWARE configuration. Refer to the HYSWEEP®
Interfacing Notes for details on the HYSWEEP® HARDWARE
configuration.

Version Number: 21.0.0.0

Device Name: TSS POS MV

Position: Logs position data from this device.

Heading: Logs heading data from this device.
Tide: Logs tide data from this device.
Speed: Displays speed data from this device.

Heave: Logs heave, pitch and roll data from this device.

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

POS MV messages are binary but the driver converts them to an
ASCII format similar to the output of the POSCONYV utility from
Applanix.

Record device specific messages: Logs additional data related
to the device to the Raw file. Each record will be identified by a
driver-specific, 3-character tag.
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DRIVER SETUP

FIGURE 1. PosMV Driver Setup Dialog

Applanix POS M/V Setup

[use PPs signal for timing

Serial Port ~

Uze POS MV timetags even when not synchronizing
Solution status
() Get solution status from group 3

() Get solution status from group 20

(®) Get solution status from group 10

Show alarm when solution status is: Solution status for RTK tides
Wide lane RTK Narrow lane RTK
Float RTK Wide lane RTK
DGPS Float RTK
Stand Alone B - DGPS

B MNever Always

IMPORTANT: Please configure PosView Ethernet Realtime to output groups 3,
7,10, 20 and 102

Canc

Use PPS signal for timing: Select this option if you have a PPS
box connected to the POS MV. Select the serial port where the
PPS box is connected.

NoTE: Only the PPS cable should be connected between the PPS
box and the POS MV unit.

Use POS MV time-tags even when not synchronizing: Check
this option if you are using the POS MV with a multibeam system
that is synchronized outside of HYPACK system. Normally you
should not have any other device in your configuration as their time
tags are not going to be consistent with the POS MV time-tags.

Get solution status from group xx. Select the device output
string configured for solution status: 3, 10 or 20.

Solution status for RTK tides: The slider only controls the
calculation of the tide value. If solution status equals or is worse
than the selected one, the driver does not calculate tide in real-
time. Enter Float RTK to record the most data. You can filter the
lower settings in post-processing if you want to.
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Show alarm The driver will generate an alarm when solution
status equals or is worse than the selected one.

DEVICE OUTPUT STRINGS

Binary output strings. The driver decodes the following messages:
*  Group 1 - Vessel Position Attitude and Dynamics

*  Group 2 - Vessel Navigation Performance Metrics (error
ellipsis)

e Group 3 - Primary GNSS status

* Group 7 - PPS Time Recovery and Status
e Group 10 - General Status and FDIR

e Group 20 - IIN Solution Status

e Group 102 - Sensor 1 Position, Velocity, Attitude, Heave &
Dynamics

e Group 111 - Heave & True Heave Data

DRIVER OUTPUT STRINGS

Device WINDOW

Writes data to a table.
FIGURE 2. Sample POS MV Display.

Il
Lat m
Lon NfA
Height M/A
IIN Mode /A
Satelites N/A
Hdg N/
Speed NfA
Pitch MNSA
Roll NfA
Heave MfA
Sync err MR
Time source computer
Mav Mode M/A
A= Ell height MfA
H= Z offset 0.00 ft
D= Draft MR
K- = Ellipsoid Ht above CD NfA
Tide corr M/A
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SPECIAL NOTES

21.0.0.0:

Stores KTD file name to the RAW header.

Frame Data comes from group 102 only. It logs position data
at a location called “sensor 1” in Applanix documentation—
normally the multibeam sensor head, but it can be any user-
specified point. (It does the same thing as group 1 with all ‘0’
offsets.)

Real-time Heave comes from group 102 only. (Group 111—
heave at location of multibeam head—is only for post-
processing.)

CONNECT OPTIONS

The driver initially sets the connect settings to the defaults from the
manufacturer:

Connect: Network
Protocol: UDP
Role: Server
Host: N/A

Port: 5602

SYNCHRONIZING TO THE POS MV TIME

In any survey, accurate time-tagging is of paramount importance.
There are two typical cases:

Multibeam survey without any additional equipment. Many
multibeam systems can receive a PPS pulse and time
information from th POS MV system directly. Because all
equipment (POS MV and multibeam) is already synchronized
to the UTC time, HYPACK® does not need to take care of
synchronization. In this case:

> Select Use POS MV time-tags even when not
synchronizing in the device setup.

> Select POS MV device under Synchronize the Computer
Clock on the System tab of HARDWARE.

Other equipment is connected to HYPACK® system. In this
case, you need to synchronize the computer clock with UTC
time because time tags for the other devices need to be
consistent with the POS MV and multibeam time-tags.
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> Clear the Use POS MV time-tags even when not
synchronizing option in the device setup.

> Select POS MV device under Synchronize the Computer
Clock on the System tab of HARDWARE.

STATUS

Solution status is described in different output groups. Refer to the
POS MV manual for group descriptions.

The HYPACK® standardized code is stored to the first field in the
HYPACK® QUA string as follows:

e |nvalid=0

e Stand-alone = 1

e DGPS=2

e FloatRTK=3

e Wide Lane RTK =4

* Narrow Lane RTK =5

POS MV provide various "solution status" information in different
messages and with different directions for what a better status
means. Also sometimes the solution status is encoded as a
number and sometimes as a bit code. To try to standardize the
different codes we have defined a "standardized status code" and
we map the different POS MV values to this standardized status
code.

The code is dependent on the POS group selected, and also the
position system used (internal gps/external receiver).

The original POS/MV code (which can vary between POS/MV
messages) is stored as the 4th field in the QUA string.

The following tables try to explain the process of mapping POS MV
codes to standardized status codes.

Group 3 TABLE 1. Group 3 :
Condition POS MV code Standardized code
No Solution 0 0
2D C/A 1 1
3D C/A 2 1
2D DGPS 3 2
3D DGPS 4 2
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Group 10

Condition POS MV code Standardized code
Float RTK 5
Wide Lane RTK 6
Narrow Lane RTK |7
P-Code 8

HP (Marinestar) 9
HPXP (Marinestar) | 10
HPG2 (Marinestar) | 11
XP (Marinestar) 12
VBS (Marinestar) |13
G2 (Marinestar) 15
Trimble RTX 16
G4 (Marinestar) 17
G2+ (Marinestar) |18

A BA DO AN DB 20 DO

G4+ (Marinestar) |19

NoTE: Up to a point (narrow lane RTK) higher numbers mean
better solution but then the direction changes.

If it is taken from group 10, certain bits in the status word B of the
message 10 define the solution mode:

e Bit 13 is set - primary GPS solution in use
e Bit 25 is set - auxiliary GPS solution in use
e Otherwise, it is a tightly coupled solution.

In the case of primary GPS solution, bits 18 to 22 of status word
B define the solution status:

TABLE 2. Group 10 Primary GPS Solution

Condition POS MV flag POS MV code Std. code
No Solution | no bit set 7 0
stand-alone | bit 18 set 5

DGPS bit 19 set 3 2

Float RTK bit 20 set 2 3

Wide Lane bit 21 set 1 4

RTK

Narrow Lane | bit 22 set 0 5

RTK
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In the case of auxiliary GPS solution, bits 27 to 30 of status word
B define the solution status:

TABLE 3. Group 10 Auxiliary GPS Solution

Group 20

Condition POS MV flag POS MV code Std. code
No Solution no bit set 7 0

DGPS bit 27 set 3 2

Float RTK bit 28 set 2 3

Wide Lane bit 29 set 1 4

RTK

Narrow Lane | bit 30 set 0 5

RTK

For tightly coupled solution bits 12 to 17 of status word C define

the solution mode:

TABLE 4. Group 10 Tightly Coupled Solution

Wide Lane RTK
Narrow Lane RTK

Condition POS MV flag POS MV code Std. code
No Solution | no bit set 7 0
Stand-alone | bit 12 set 5 1
RTCM DGPS | bit 13 set 4 2
Code DGPS | bit 14 set 3 2
Float RTK bit 15 set 2 3
Wide Lane bit 16 set 1 4
RTK
Narrow Lane | bit 17 set 0 5
RTK
TABLE 5. Group 20
Condition POS MV code Standardized code
No Solution 7 0
GPS Nav 6 1
Autonomous 5 1
RTCM DGPS 4 2
Code DGPS 3 2
Float RTK 2 3
1 4
0 5
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The POS MV code is recorded in the HYPACK QUA message as
the 4th value. Starting with version 6.8 of the driver the
standardized code is recorded in the HYPACK QUA message as
the 1st value (replacing the unused 10-dop value).

BUFFER vS MESSAGE SIZE

Data recorded with "Log Device Messages" option is sometimes
longer than the buffer set aside by SURVEY (256 characters).
Version 10.0.5.6 truncates the data to the size allocated by
SURVEY but would be nice to increase the buffer size in SURVEY.
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SBG.DLL

DEVICE SETUP

Version Number: 20.1.2

Device Name: SBG Ellipse/Ekinox INS

Position: Logs position data from this device.
Heading: Logs heading data from this device.

SURVEY uses the Course Made Good from the VTG, RMC or HDT
message, or calculates the vessel orientation based on the change
in position over time.

If you are using a gyro for heading, you should not select heading
for your GPS. If both were selected for heading, the SURVEY or
DREDGEPACK® program would switch between gyro and GPS
orientation as each device updates and you would see the vessel
in your SURVEY Map window twitch at each update. This is
because it is unlikely that the two heading values will be exactly the
same.

Speed: Displays speed data from this device.

Tide: The driver calculates real-time water level corrections at
each position update based on the separation between the
ellipsoid height and chart datum and the separation between the
GPS antenna and the echosounder transducer.

Heave: Logs heave, pitch and roll data from this device.

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

Record Raw Data: Records Lat./Lon. (in dec. degrees), antenna
height above ellipsoid, UTC time to RAW records.

Record Quality Data: Logs data indicative of the positioning
accuracy. QUA records include HDOP, Number of Satellites and
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GPS Mode, which can be used in post-processing to filter data with
sub-standard positioning.

The Raw Data, and Quality Data are automatically recorded. This
enables you to re-compute positions in post-processing to correct
bad datum transformation parameters entered during the data
collection.

Raw Data records:

e WGS-84 latitude (decimal degrees)

*  WGS-84 longitude (decimal degrees)
e WGS-84 ellipsoid height

e UTC time

Quality Data records:

e Device Number

e Time Tag

« WGS-84 PDOP/HDOP
* Number of Satellites

e GPS Mode

e Quality Information
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DRIVER SETUP

FIGURE 1. Driver Setup

5BG Setup
[ ] Usze Hypack Time Stamps &larm threzholds
[ ] Output to UDP To dizable, enter 0
Showe alarm when solution status is: Lat Accuracy m
............ Precize point positioning with fized ambiguities Lon Accuracy m

Precize point positioning with float ambiguities
B Integer RTE. ambiguity solution [2ems: RTK)
Floating RTE. ambiguity solution (20 cms ATE) GPS Lat Accuracy

Height Accuracy

Omnistar YBS position (L1 sub-meter]

SBAS satellite uzed for differential comections GPS Lon Accuracy
Standard pzeudarange differential salution ]

. : . .. GFS Height Accuracy
Single point zolution pozition

nknown solution type Heading Accuracy
Mo walid solution available

deq

N

Mever Roll Accuracy deqg
............ Fitch Accuracy deg
[]Uze PPS signal for timing aw Accuracy deg
Seral Port: | CORT Diff Cor Age 2E0

[ ] Dizplay Debug Meszages Satelite Count

Caricel

=
-

Use Hypack Time Stamps: Takes timestamp from the HYPACK®
computer rather than the stamp from the Equinox. With most
navigation systems, it has become common practice to use the
time stamps from the system; this option overrides the system time
stamps.

Output to UDP: Passes data from HYPACK® SURVEY to
HYSWEEP® SURVEY through UDP port 5656.

Alarm Conditions:

* Show Alarm when Solution is: HYPACK® SURVEY shows
an alarm when the GPS drops below the selected GPS mode.

e Alarm Thresholds: In the SBG Device window, the table cell
turns red when the accuracy of the value does not meet the
user-defined requirement: minimum accuracy requirement or
satellite count, or maximum differential correction age.
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Use PPS signal for timing: To synchronize the HYPACK® time to
the ZDA time using the PPS signal, check this option and select
the SBG in the HARDWARE System tab under the Select Device
to Synchronize Clock option.

Show Debug Messages shows a scrolling screen of all of this
driver's activity instead of the default updating table. (Allows
HYPACK programmers to troubleshoot problems with the driver.)

DEVICE OUTPUT STRINGS

In the Output page of the SBG software, configure the output as
follows:

TABLE 1. Output Strings for HYPACK® Configuration

Log Output Rate Info Decoded by HYPACK®

EKF Euler Continuous 50 Hz. Heading, Pitch Roll

EKF Nav Continuous 10-50 Hz. Position

Heave 0 Continuous 50 Hz. Heave

uUTC New Data N/A Time

GPS1 Position Continuous 10-50 Hz. Status Codes, Sigma Values
IMPORTANT:  Set your EKF Euler and Heave 0 Log outputs at 50 Hz. The data

DRIVER OUTPUT

rates of the 2 logs are slightly different and, because we combine
heave, pitch and roll in the same “HCP” record, we want to have
the timing logged correctly!

EKF Nav and GPS1 Position can be set anywhere from 10 Hz to
50 Hz. (No need for anything faster.)

Device WINDOW

e The driver writes the most current GPS data to a spreadsheet.

e If you have an RTK GPS, it includes the values used to
calculate RTK tides.

* Reports GPS Quality using standardized coding and sends
them to Shared Memory for HYSWEEP®.
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FIGURE 2. Device Window in HYPACK® SURVEY

=/ SBG Ellipse/Ekinox INS [= =] 22 |
Item Value Item Value  *
General ~
Inertial Mode MNfA  Speed MfA
WGES84 Latitude NfA  Sync Error NfA
VG584 Longitude NfA  Alignment [ nml
WGES84 Height MN/A&  Internal Logging Status MR
Tide Corr MNfA&  Time source MR
GMSS51 Solution -~
GMSS 1 Solution Mode (HYPACK) MNfA&  GMSS 1Lat Accuracy MR
GMSS 1 Solution Mode MNfA&  GMSS 1Long Accuracy MR
Diff Correction Age MNfA  GMNSS 1Height Accuracy nNfa |E
# Sats N/A
RTK GP5 ~
Elevation MNfA  D=Draft MfA
A= WGE584 height NfA K= Ellipsoid Ht above CD NfA
H= 7 offset MNfA
Motion -
Heading NfA  Yaw NfA
Rall NfA  Heave MNfA
Pitch MNf& Heave Solution Status MR

The serial string can be packaged into a UDP packet (port 5656)
for both HYPACK® SURVEY and HYSWEEP®.

SPECIAL NOTES

Reports GPS quality using standardized codes.
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CONNECTION INFORMATION

Connect to the proper Ethernet Port as shown in the following
figure:

FIGURE 3. Configuring Ethernet Device Connection

f -
| Device Connecticn . E@g
Connection Type  MNetwork -
MNetwaork Parameters
Protocol  UDP * Role Server -
Port  go00| Write Port
Lo | [ concel |

Offsets should be relative to the vessel center of gravity.

HYSWEEP® SURVEY CONFIGURATION

Add the HYSWEEP® SBG Systems driver.

e Under Setup you can use one of these down sampling options.
It is recommended to use the default 50 Hz logging rate.

FIGURE 4. HYSWEEP® Setup for the SBG Systems Driver

7| SBG Systems [F=3 =B85
Maximum Logging Rate
(71100 Hz
)50 He
(@) 25 Hz
[ ok | [ Cancal |

e Connect to the proper Ethernet Port as shown in the following
figure:
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FIGURE 5. Configuring the HYSWEEP® Connections

IanufactherIModel| Connect |DFFsets|

Enabled [ 1gnore Chedksum Timeout Interval 15.0

| record raw message

MNetwork Connection
Port 5636
Internet Address 127.0.0.1
l Compart Test ]
l Network Test l

* Offsets should be relative to the vessel center of gravity.
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SEAPATH.DLL

DEVICE SETUP

Version Number: 17.2
Device Name: Kongsberg SeaPath

Kongsberg Seapath 130 INS.

Position: Logs position data from this device.
Depth: Logs soundings or magnetometer data from this device.
Heading: Logs heading data from this device.

SURVEY uses the Course Made Good from the VTG, RMC or HDT
message, or calculates the vessel orientation based on the change
in position over time.

Speed: Displays speed data from this device.
Heave: Logs heave, pitch and roll data from this device.
Tide: Logs tide data from this device.

Record Raw Data: Records Lat./Lon. (in dec. degrees), antenna
height above ellipsoid, UTC time to RAW records.

Record Device Specific Message: Unsupported.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Record Quality Data: Logs data indicative of the positioning
accuracy. QUA records include HDOP, Number of Satellites and
GPS Mode, which can be used in post-processing to filter data with
sub-standard positioning.
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DRIVER SETUP

FIGURE 1. Driver Setup

Seapath Setup

Alarm on Reduced Performance
Position, Tide || Pitch, Roll
[[Heave ["|Heading

Alarm on Reduced Performance: The driver displays alarms for
each selected value based on data strings flagged by the device as
reduced, as well as those flagged as good. The driver continues to
log data regardless of alarm status.

DEVICE OUTPUT STRINGS

Proprietary Binary 26 message read through COM or UDP
connections.

DRIVER OUTPUT

DEvice WINDOW:

FIGURE 2. Sample Device Window

=/ Kongsberg SeaPath =l =] &
Ibem |Va|ue |
Latitude £2.4420593974652

Longitude 10.4033850319654

Height 7215

= 13070354 E2R9055

Ny 17322379.587145

Tide

rdulation

5L Height

Heave i}

Heading 154 51171875

Fitch 0.07141171328125

Roll -0.9887E9R31 25
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SPECIAL NOTES

Supports Veritime clock synchronization to the SeaPath device.

There are drivers for the SeaPath in both HYPACK®
HARDWARE and HYSWEEP® HARDWARE. This document
describes the HYPACK® HARDWARE configuration. Refer to
the HYSWEEP® Interfacing Notes for details on the
HYSWEEP® HARDWARE configurations.

HYSWEEP® need only consider the MRU & gyro data. The
positioning will be handled by a corresponding survey driver.

HYSWEEP® has a corresponding driver that can read the
MRU and heading data directly. In this case, it is easiest to
connect the device via a UDP connection that both drivers can
read simultaneously.

Known Devices:
> SeaPath 130 MRU
> SeaPath 330
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SSB.DLL

DEVICE SETUP

DRIVER SETUP

Version Number: 14.0.0.3

Device Name: SSB (NMEA) Position Device

Position: Logs position data from this device.
Depth: Logs soundings or magnetometer data from this device.
Heading: Logs heading data from this device.

Speed: Displays speed data from this device.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

FIGURE 1. Driver Setup

Supports $PSIMSSE in
or UTH [U] coordinates
Beacon 1D

Field Positions

® 8
voo8
z 1w
[ ok | [ cencel |

Beacon ID: Enter the number of the beacon to be read. The driver
ignores any messages with Beacon ID other than the one specified
in the setup. If you leave the Beacon ID blank, it will read all
$PSIMSSB messages.

Field Positions of X, Y and Z:
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DEVICE OUTPUT STRINGS

String known as ‘SSB’, ‘HiPAP’ and ‘HPR’. The driver requires the
coordinate system in Cartesian or UTM format.

$PSIMSSB, time, beaconlD, status, error_code,
coordinate_system, orientation, sw_filter, x_coordinate,
y_coordinate, depth, expected _accuracy, additional info,
first_add_value, second _add_value, checksum, termination
<CR><LF>

SPSIMSSB,130656.05,B48,A,Mi2,C,H,F,0.67,2.59,1.69,0.46,N<CR>
<LF>

DRIVER OUTPUT STRINGS

DEvICE WINDOW:

Writes the original string.
Formats depth, X and Y to 2 decimals and writes:

x=Xy=Y dpt=Depth

SPECIAL NOTES

KNOWN SUPPORTED DEVICES

¢ Most Kongsberg HiPAP and HPR systems
e Sonardyne USBL
e AAE Easytrak USBL system
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TOWFISH.DLL

DEVICE SETUP

The Towfish driver is a cable count device driver that calculates the
approximate positioning of towed devices.

Version Number: 21.2.1

Device Name: Towed Sonar Layback

Position: Logs position data from this device.

Heading: Logs heading data from this device.

SURVEY uses the Course Made Good from the VTG, RMC or HDT
message, or calculates the vessel orientation based on the change
in position over time.

Generate Output Messages: Generates messages or data
outside of the Raw file.

Record device specific messages: Logs additional data related
to the device to the Raw file. Each record will be identified by a
driver-specific, 3-character tag.

The Towfish driver records CAB strings. See Driver Output.
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DRIVER SETUP

FIGURE 1. Driver Setup

7| Setup Device

F=N|EC =3

[Manual Layback,

v] Cable Counter Setup

Layback Method

@) H'YPACK Standard

() P.T Math Methad

() SHOM [ Basic )

(") SHOM [ Classic )

() SHOM [ Zera Surface )
tap Dizplay
Mumber of Segments 5 &

|

Cable Colar

&-Frame Offsets
# Offset -3
t Offset 10
Z Offzet 0

Z Dffzet iz positive dowrward

Ermrar Recoveny
@) Goto Manual Made

Correction Factors

Catenary Factor 0,81

Drevice Factar 1

Depth Source
@ Mabile Depth

() Sidescan Interface

without the Depth Sengar the
sidescan depth is computed:
55 Depth = Water - Altitude

Figh Depth
(@) Shallow Fish
() Altitude Sensor
() Depth Sensor
(") Deep Fish

Fish Depth Channel 0 =)

€3]

(7 Keep the last value

Lok || cancel |

Input Type: Specifies manual or an automated cable counter.

* Manual enables you to change the length of the cable
manually in SURVEY.

* If you are using the other devices, it sends your cable count
value automatically. In either case, HYPACK® calculates the

layback.

[Cable Counter Setup] is enabled only for the Silecmar input
which also requires and ID number derived from the device-side
configuration. It tells HYPACK® SURVEY which ID corresponds to
each output: Mag, Sonar or Multifunction winch.
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Layback Method:

FIGURE 2. Layback Diagram

L= cable out

k= catenarv factor
I =Depth sensor or (Depth —Altitude sensor)
z= Offset pullev (A-Frame offset)

HYPACK® Standard: 1 ,,pack = (k- L)* - (1+2)?

PT (Pythagorean Theorem) Math: Accounts for cable out
from the winch to the sheave. When this option is selected,
additional options appear in the dialog.

> GPS to Winch Distance (Y Offset)

> Winch to Sheave Distance: Horizontal distance.
> Sheave Height: z

> Winch Height from the waterline.

SHOM Options: These are three custom calculation methods.
The values are represented in the diagram above.

> SHOM Basic: Layback = k- L
> SHOM Classic: r4ypack = (k- L) - (I+2)°

> SHOM Zero Surface: Layback = J(k(L +2))> — (I +z)*

A-frame Offsets:

The X-offset is the distance from the boat origin to the
attachment point on the A-frame. It is positive when the A-
frame is starboard of reference point.
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NOTE: This is the same as the Starboard offset in the device
setup. Use either one, but not both.

The Y-offset is the distance from the boat origin to the
attachment point on the A-frame. It is negative (as usual) when
the A-frame is astern of reference point.

NOTE: This is the same as the Forward offset in the device
setup. Use either one, but not both.

The Z-offset is the height of the A-frame above the water. It is
positive when the A-frame is above the water. (It is
cumbersome to place the A-frame under water.)

NoTE: This would be the same as the Height offset in the
Offsets dialog. It is important to enter this value in the
Driver Setup dialog as it is used in the calculations with
the catenary factor. Leave the Height Offset in the
device setup at zero.

Correction Factors:

Catenary Factor: A multiplier that accounts for the slack in the
tow cable. For Shallow Fish, the default is 0.81; for Deep Fish,
the default is 0.63; for Altitude Fish, the catenary factor
changes with the fish altitude.

Device Factor is enabled only if you have selected the Redlion
or Remontec Input option. The driver multiplies the layback
value read from the device by this factor before recording the
final value.

Depth Source:

Mobile Depth: Depth as determined by the ‘Fish Depth’ option.

Side Scan Interface: Side Scan with bottom-tracking stores
the fish altitude to shared memory where the towfish can read it
and use it in the layback calculations. This eliminates the need
for Hysweep.dll to pass these values from SIDE SCAN
SURVEY to HYPACK® SURVEY.

Fish depth: There are four methods for determining fish depth,
each one has a little different requirements.

Shallow fish: The fish depth is always 0.
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e Altitude Sensor: Some side scan sonars provide the fish
altitude above the bottom. Configure another echosounder
device to provide this information. You also must have a
second echosounder that provides water depth for the boat.
The cable counter driver calculates the fish depth as the
difference between the water depth under the boat and the fish
altitude (assuming the bottom is flat).

* Depth Sensor: The fish is fitted with a pressure transducer that
directly outputs the fish depth. You have to interface this device
using any of the available echosounder drivers. (Try using the
generic one, leaving the offset values at 0.) You must also
configure the mobile associated with the fish to use that device
as depth sensor.

* Deep fish: Your fish is extremely heavy and hangs straight
under the A-frame. In this case, the layback is always equal to
Y-offset.

Fish Depth Channel: Set the depth channel when you are not
using a shallow fish.

Error Recovery: If you are using an electronic cable counter and
the driver stops receiving updates (for example, due to power
outage), it can do one of two things until the updates resume from
the cable counter:

* Go To Manual Mode reverts to the layback value entered in
SURVEY.

* Keep Last Value retains the last value read from the cable
counter.

Number of Segments: More segments in the length of the cable
enables smoother curves.

Cable Color: The display color of the cable in the HYPACK®
SURVEY Area Window. To change the color, click on the color bar
and select a new color from the colors dialog. You can set a
different color for each towfish.dll (mobile) in your configuration.

DEVICE OUTPUT STRINGS

We are only concerned about the actual cable payout, and this
should be set to your working survey units in the system. The cable
output value is bolded and the underscores are spaces.
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TABLE 1. Cable Count Devices and Expected Output Strings

Device Output String

AGO EWC-4A

Bot Metering Sheave
CM2 Counting Pulley
Dynapar

LCI-80X

LCI-90 Protocol 1

LCI-90 Protocol 2

LCI-90i Legacy

MacArtney
MDTOTCO
P15600

Redlion
Remontec TCount

SCC Smart Cable
Counter (Hydrographic
Survey Products)

SCC Smart Cable
Counter Ver. 3

SD-41 Counter
Seamac

$YXXDR,D,301.2,M,L,S,30.0,M,R*24

n/a (complicated series of parsers and commands)

String n/a. Pulls from the window of the counter program
R:_CO.___ 13

<RS><SOH>RD,yyyy-mm-
ddThh:mm:ss.sss,dddddddd,...,dddddddd,cccc<CF><LF>
Where:

<RS><SOH>RD starts all strings

Date and time separated by “T”

d: data strings,

c: checksum

<RS><SOH>RD,2010-06-
04T09:45:54.101,000000.0,00000000,000001.0,2713<CR><LF>
MTNW 1 protocol but includes the LAN ID at the start of the
packet.

<RS><SOH>01RD,yyyy-mm-
ddThh:mm:ss.sss,dddddddd,...dddddddd,cccc<CF><LF>

RD, -TTTTT.TT, -SSSS.SSS, -PPP.PPPP,CCCC <CR><LF>

Where T: Tension, S: Speed, P: Payout, C: Checksum, minus
signs omitted if data is positive, Decimal accuracy depends on
internal accuracy.

RD,-02016.7,000000.0,000005.8,1498

L=100.00m<1£f>S=10.0 m/min.<1f>

01, 60, , 196, , -33,_,0000

+0000 0.000 METERS

1332”
1:0025

SCCxNNNNN.NM+CCCC<cr><1lf> where x could be any letter.

01, -1988, , 12.0, , 133, ,0000

-1??_0015.
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Device Output String

SeaRobotics Counter | 100.0

Silecmar When you select the Silecmar driver, you can enter the cable
counter setup and select an ID number. Each number (the
second value in each output string) corresponds to an output
string reported by the device . The user should know which
number is relevant to them. (Set on the device side, not
HYPACK.)

e $Winches,1,-5.13,0.00,0.99
e  $Winches,2,-5.41,0.00,0.00
*  $Winches,3,-15.02,0.00,0.00
e $Winches,4,3.99,0.00,0.00

DRIVER OUTPUT STRINGS

Record Device Specific Messages function logs CAB strings to the
Raw file:

TABLE 2. CAB String

Format CAB dn t n Cable Lay Cat SDep Dep SAIt

Where dn device number

t time tag (seconds past midnight)

n number of values to follow

Cable Cable Out

Lay Layback

SDep Sensor Depth

Dep Water Depth

SAIlt Sensor Altitude
Samp|e CAB 2 27537.345 6 100.000 100.000 1.000 0.000
Line 70.000 70.000

Device WiNDow

In the toolbar of the Device window, you can modify the catenary
factor, cable out and cable adjustment values in real time during
SURVEY.
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To change the Catenary Factor, enter the new value and click
[Set Catenary Factorl].

The Display tab shows additional measurements calculated by the
driver.

FIGURE 3. Device Window - Display

(=7 Towfish- == 22
081 £ 100 P Cableadp 00 Total Cable Ot 100.00
Item D Senzar Yalus
Cable Out 100.00
Catenary Factor 0.8
Lapback 81.00
Horizontal Distance 20493
W' ater Depth 79.20
Senszor Depth 0.00
Senzor Altitude 320
Fizh Heading 162.1
TGT LAT 44 6421359527326
TGT LON -B3.5663422114508
Display | Cable Out I Yisual I \-"arial:-lesl

The Visual Tab shows the bottom based on “boat” echosounder
depths and timed based on speed of the boat to estimate fish
altitude.

EchoDepth - FishDepth = FishAltitude (EQ 1)
FIGURE 4. Device Window - Visual

(7 Towfish- [l ] 22 |
0.81 Cable Out| < 100 3»  Cablead 00 Total Cable Dut 100.00

Laghasit
21

lﬁ
!g
% 0
g 1S ource:

.

["Fientan I Pakla Aokl se.a [aniaklael

The Variables tab shows some additional factors used in the
calculations.
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FIGURE 5. Device Window - Variables

(7 Towfish- [ f=r s |
Set Catenary Factar | 081 Cable Out | <€ 100 3 Cablesd, 00 Tatal Cable Qut  100.00

Key Walue Key Walue

' Offzet 1] TGT LAT 44 B421 379527326
= Offzet 15 TGT LOM 53 BER3422114503
Cabls Cut 100

Senzor Depth 0.00

‘wiater Dapth Fr.20

Sensor Altitude Fr.20

Slope Factor 0.aio

| Dizplay I Cable Out I Wisual | Wariables |

DEVICE SPECIFIC MESSAGE

TABLE 3. CAB String

Format CAB dn t n Cable Lay Cat SDep Dep SAIt

Where dn device number
t time tag (seconds past midnight)
n number of values to follow
Cable Cable Out
Lay Layback
Cat Rough Catenary Factor
SDep Sensor Depth
Dep Water Depth
SAlt Sensor Altitude
Sample |CAB 2 27537.345 6 100.000 100.000 1.000 0.000
Line 70.000 70.000
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SPECIAL NOTES

Positioning:

Connection:

OFFSETS

All should be zero in the Survey Connect tab. They are set in the
Driver Setup dialog.

SILECMAR CONFIGURATION

The system reads and displays the information (Cable out, Speed,
Winches Tension) coming from 3 winches — Sonar, Magnetometer,
Multipurpose.

e The Sonar and Mag use the cable out length.

e The Multifunction Winch has to use a catenary factor set to
0.01 to be positioned at the vertical of the pulley.

Display the Cable Out for the multipurpose winch in the survey
data display

Data is output from the device at 1Hz via serial connections:
4800, N, 8, 1
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FIGURE 6. Sample Hardware Configuration—One mobile for each device

type
== HYPACK Combined Hardware [=]= =]
File Options Help
=¥ Hardware Survey Devices | Survey Connect I Offsets |
B'- Boat
; (& GPSNMEA-D183 Available All Devices - Installed

DLL Mame Version MAG WINCH

TideDR.dll 18.0.0.0 =

Tidefile2.dl 16.0.0.0

tidetrac.dll 14.0.1.0

Heut.dll 14.0.1.3

Htube.dll 14.0.1.3

Towfish.dll 17.L.2.0

Towfish_Simple.dl 18.1.0.0 4 Mav. Stations

trackman. dll 14.0.1.. =

< i

View Mame

(@) DLL MName () Description MAG WINCH

Rescan Driver List ] Driver C:\HYPACK 2019\devices\Towfish.dl

Functions nj Setup Device E@I

Position

[¥/] Heading [SlLECMAH V] [ Cable Counter Setup l

gzsoeﬁda?eiifzégnc?ﬁscs‘?::sages Lavback Method Correction Factors
@ HYPACEK. Standard Catenary Factor 0,93
() P.T Math Method Device Factar |1
(") SHOM [ Basi
- (Basic) Depth Source =
() SHOM [ Classic ) @ Muobile Depth -
) SHOM [Zero Surface ) () Sidescan Interface
Map Display WWithout the Depth Sensor the

sidezcan depth is computed:

Mumber of Seaments 5 & 55 Depth = Water - Allitude
Cable Calor
Fizh Depth
A-Frame Offzets
@ Shallow Figh
10 -

*ollieet () Alktude Sengar

" Offzet -25 (") Depth Sensar

2 Offsct 5 () Dreep Fizh

Fizh Depth Ch | 0=
£ Offzet iz pozitive downward e anne =

Enor Recovery

@ Goto Manual Mode 1 Feep the last value

| ok || Ccancal

Data Display includes Cable out, Speed, Winch Tension.
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TOWFISH_SIMPLE.DLL

Version Number: 18.0.1

Device Name: Towfish, Simple

DEVICE SETUP

Position: Logs position data from this device.
Heading: Logs heading data from this device.

Generate Output Messages: Generates messages or data
outside of the Raw file.

Record device specific messages: Logs additional data related
to the device to the Raw file. Each record will be identified by a
driver-specific, 3-character tag.

The Towfish driver records CAB strings. See Driver Output.
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DRIVER SETUP

FIGURE 1. Driver Setup

7 Setup Device [=l=]E=
() Fired Layback
= [Sthd] 0.00 m
% [Fud] 0.00 -

(@) Yariable Layback

GP'S to Cable Counter Depth of Sonar
% [Sthd] 0.00 m @ Manual 0.00 m
¥ [Fud] 0on m () Read from Sub-Battam
Z [Wait] 0.00 m © lgnore
Z iz the vertical distance from the Initial Cable: Clut 0.00 i
water zuiface to the cable counter.
This number should be negative. Catenary Factar 03
Cable Multipli 1
Cable Out Source Sl A
M anual Layback. VI Cable Connection

[ ok Jl Cancel l

* Fixed Layback: For hull-mounted sonars or for short tows
where the distance of the sonar array from the GPS antenna
does not change, the towfish moves as if it is directly mounted
on the boat.

Enter the distances, port and starboard from the GPS to the
sonar.

e Variable Layback: The layback is calculated based on cable
out and, in most cases, sonar depth using the following
equation:

Layback = N((k-L)* —(I+2)%)
Where:

k = Catenary Factor

L = Cable Out

| = Sensor Depth

z = A-Frame (pulley) Offset
from the water line.

This is a more advanced setup:
> GPS to Cable Counter:
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* The X-offset is the distance from the boat origin to the
attachment point on the A-frame. It is positive when the
A-frame is starboard of reference point.

* The Y-offset is the distance from the boat origin to the
attachment point on the A-frame. It is negative (as
usual) when the A-frame is astern of reference point.

* The Z-offset is the height of the A-frame above the
water. It is positive when the A-frame is above the
water. (It is cumbersome to place the A-frame under
water.)

> GPS to Cable Counter: The offsets from the GPS antenna
to the cable counter (where cable is fed from the boat).
> Depth of Sensor:
* Manual: Towfish depth entered in the HYPACK®
SURVEY interface.
* Read from Sub-bottom: Towfish depth read from the
device.
e Ignore: SURVEY assumes the towfish is on the water
surface,
> Cable Out Source: The cable out can be manually entered
(and adjusted during SURVEY) or it can be read from an
industry cable counter. The following cable counters are
currently supported:
AGO EWC-4A *  MacArtney
BOT Metering sheave * Marine Search
Dynapar * PI5600
MDTOTCO e SCC Smart Cable Counter
Redlion » Seamac
CM2 Counting Pulley *  Remontec TCount
LCI 80 * Sea Robotics Counter
LCI-90 Protocol 1 e SD-41 Counter

LCI-90 Protocol 2

>

Initial Cable Out: Amount of cable extended before the
cable counter reports.

Catenary Factor multiplier accounts for the water dragging
on the cable.

Cable Multiplier: Multiplies the cable length by the user-
defined amount.
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To connect a cable counter, select your model cable counter
from the drop-down then click the [Cable Out Setup] to configure
the connection information.

DEVICE OUTPUT STRINGS

We are only concerned about the actual cable payout, and this
should be set to your working survey units in the system. The cable
output value is bolded and the underscores are spaces.

TABLE 1. Cable Count Devices and Expected Output Strings

Device Output String

AGO EWC-4A $YXXDR,D,301.2,M,L,S,30.0,M,R*24

Bot Metering Sheave n/a (complicated series of parsers and commands)
CM2 Counting Pulley String n/a. Pulls from the window of the counter program
Dynapar R: CO. 13

LCI-90 Protocol 1 RD,05.14621,00000000,03.04801,1509

LCI-90 Protocol 2 **00__1204.4 0_51.004 0 493 0
MacArtney L=100.00m<If>S=10.0 m/min.<If>

MDTOTCO 01, 60,_, 196, ,  -33,_,0000

P15600 +0000 _0.000 METERS

SCC Smart Cable $CCB00105.0F+0563

Counter (Hydrographic

Survey Products)

SD-41 Counter 01, -1988, , 12.0,_, 133,_,0000

Seamac -1??_0015.

SeaRobotics Counter 100.0

Redlion ‘ 1332”

Remontec TCount 1:0025

DRIVER OUTPUT

Records CAB strings to the RAW file:
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TABLE 2. CAB String

Format CAB dn t n Cable Lay Cat SDep Dep SAlt

Where

Sample
Line

dn
t

n

Cable

Lay
Cat

SDep

Dep
SAIlt

CAB 2 27537.345 6 100.000 100.000 1.000 0.000
70.000 70.000

device number

time tag (seconds past midnight)
number of values to follow
Cable Out

Layback

Rough Catenary Factor

Sensor Depth

Water Depth

Sensor Altitude

DEvice WINDOW

Includes controls to manually adjust cable out and sonar depth.
The Layback is calculated and displayed:

FIGURE 2. Sample Device Window

(5 Simplified Towfish driver-

(=)@ =]

Cable Clut
Catenary Factor
Cable &dj.
Cable Multiplier
Sonar Depth
Tatal Cable Cut

Lavback

<« 50

K]
0.0
1
0.0
51.0
453

=7 @il
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SPECIAL NOTES

OFFSETS

All should be zero in the Survey Connect tab. They are set in the
Driver Setup dialog.
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TRACKMAN.DLL

Version Number: 13.0.10.14

Device Name: TrackMan Interface

DEVICE SETUP

Position: Logs position data from this device.
Heading: Logs heading data from this device.

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

DRIVER SETUP

FIGURE 1. Driver Setup

&8 Setup !IEI E

Beacon 1D ID vI

- TRACKEPOINT OPTIONS

¥ Compass Comected Data
Trackpoint is applying compass data

[~ Stand Alone Mode
Hydrophone is mounted on a fised point
such as a dock atd offsets are uzed to
identify coordinates of this location.

[~ HYPACK Timing
Jzeful if the TRACKMAMN time and
HvPACE. time are nat in sync

Cancel |

Beacon ID: Beacon number, which will be tracked on the screen.
The current version of HYPACK® supports only a single beacon
from the TrackPoint system, however you may install the
Trackman.dll multiple times.

* Using COM Ports: Assign each instance of the driver to a
different COM port and Target Number, to track up to 10
devices.
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e Using UDP Ports: A different Beacon ID is used in each
instance of the driver, but the same UDP port number can be
used as multiple drivers can read from the same UDP port.

Trackpoint Options:

* Compass Corrected Data: (Typically checked.) A compass is
connected to the TrackPoint and the bearing received from the
TrackPoint is already corrected with the boat heading. If you
cannot connect your gyro to the TrackPoint system, HYPACK®
will use the heading of your vessel to correct the bearing
received from the TrackPoint

e Stand-Alone Mode is only used for dock-side testing and
should not be used for survey purposes. The coordinates of the
dock are entered as the STARBOARD and FORWARD offsets.
By entering the coordinates in the offsets, the driver adds the
TrackPoint reading to report the position of the beacon.

e HYPACK Timing: The program uses the time tag of the
message as it is received by the HYPACK® software. With this
unchecked the HYPACK® program decodes the time in the
$POREG message (received from the TrackPoint software)
and applies this to the HYPACK® data.

DEVICE OUTPUT STRINGS

$POREG string. Proprietary output from TrackPoint software.

$POREG,01,180259.00,0000,0000,0000,10,50,,00.00,000.00,000
000.10,000000.10,00368.90,,000.03,000.00,012,000.0*57

In addition to a serial output, the TrackPoint software is capable of
outputting this message via Ethernet broadcast, thus eliminating
the need for a serial port.

DRIVER OUTPUT STRINGS

DEevice WINDOW:

Tabbed interface.
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The Tracking Data tab updates the following values in real time:

e Transponder ID e X

e Time e Y

e PHSA e Z

e PHSB ¢ Heading

* PHSC * Pitch

« QF * Roall

« EC  TMP

* Slant Range e Trackman Time

« DPA * HYPACK® Time
e Bearing ¢ Time Difference

The Raw Data tab writes the raw data strings in a scrolling display.

SPECIAL NOTES

e Uses either Serial or Network connections.

* Reverse the signs of the forward and starboard offsets in the
device setup. (Forward and starboard measurements should
be negative.)

KNOWN SUPPORTED DEVICES

ORE Trackpoint 3
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TRACKP.DLL

Version Number: 20.3.0

Device Name: Trackpoint Il ROV Acoustic System

DEVICE SETUP

Position: Logs position data from this device.
Depth: Logs soundings or magnetometer data from this device.

Draft: Logs draft data from this device.

This option enables you to see the Trackpoint position in the 3D
REAL-TIME CLOUD display.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Record Raw Messages: Logs the data string to the raw file as it is
originally received from the device.

DRIVER SETUP

FIGURE 1. Driver Setup

Trackpoint Setup

Target number:
[IManual depth

[l compass connected to Trackpoint
|:| Ignore position when error = 0
|:| Convert Feet To Meters

|:| Convert Meters To Feet

[ 5how debug messages

[l Apply Pitch &Rall

The Target Number is the beacon number, which will be tracked
on the screen. The current version of HYPACK® supports only a
single beacon from the TrackPoint system, however you may
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install the Trackpoint.dll multiple times, each to a different COM
port and Target Number, to track up to 10 devices.

Manual Depth is used to improve the position computation. If this
value is checked, the program will pass the depth information from
the SURVEY program to the TrackPoint system. It works best if the
depth is determined from a pressure transducer on the ROV. The
depth device must be set up as a separate device in the
HARDWARE program.

Compass Connected to Trackpoint (typically checked) tells the
program that the bearing received from the TrackPoint is already
corrected with the boat heading. If you cannot connect your gyro to
the TrackPoint system, HYPACK® will use the heading of your
vessel to correct the bearing received from the TrackPoint.

Ignore Position When Error>0 provides the option to accept or
reject questionable sounding data. Certain readings are coded by
the TrackPoint system as questionably accurate. Checking this box
rejects this suspect data from being saved.

Convert Feet to Meters divides relative X, Y and Z by 3.28.
Convert Meters to Feet multiplies relative X, Y and Z by 3.28.

Show Debug Messages: Replaces table with rolling display of
data useful to driver programmers.

Apply Pitch and Roll: Uses pitch and roll corrections from the
relative mobile. The returned depth, draft, and position data uses
the corrected data. The device window shows both the uncorrected
and the corrected data.

FIGURE 2. TrackP in HYPACK® SURVEY—Map Window (left), Real Time
Cloud (right)

Font.. Configure.. Style

Div2 Draft/Squat

Last Updated January / 2022
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DEVICE OUTPUT STRINGS

2EC string:

BeaconlID Time Heading Bearing S.R.(m) X(m) Y(m) Z (m) Tel
Warn

1 12:24:23 199 20.5 124.7 40.9 109.5 16.0 0.0
(We read BeaconlID, X, Y, Z.)

DRIVER OUTPUT STRINGS

DEvice WINDOW:

FIGURE 3. Sample Device Window

=) Trackpoint Il ROV Acoustic System | = || & | 52
Time : 16:18:20

Slant Range : 61.10

Horizontal Distance : 44.00
Bearing : 256.6

Error Code : D

Relative X : -42.80

Relative Y :-10.20

Depth : 42.30

Pitch Roll Corrected X : -42.80
Pitch Roll Corrected ¥ : -10.20
Pitch Roll Corrected Depth : 42.30

Shows a table with real-time values for Time, Slant Range,
Horizontal Distance, Bearing, Error Code, Relative X and Y (USBL
position relative to the boat position), and Depth.

When the Apply Pitch and Roll setup option is selected, the device
window shows both the uncorrected and the corrected data. (This
simulated screen capture had no pitch or roll corrections from the

mobile so the corrected and uncorrected values are the same.)

SPECIAL NOTES

IMPORTANT: Reverse the signs of the forward and starboard offsets in the
device tab. (Forward and starboard measurements should be
negative.)
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KNOWN SUPPORTED DEVICES:

You can use this driver with the following USBL systems:
* AAE Easytrak — Select the Trackpoint 2EC string

* LinkQuest Tracklink Systems — Select the “TP2” output
string.

* ORE Trackpoint 2 — Select the 2EC output string
* Sonardyne USBL systems — Select Trackpoint 2 string

Last Updated January / 2022 1- 107
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VECTORNAV.DLL

Version Number: 21.3.3
Device Name: VectorNav Tactical
Device Setup:

Position: Logs position data from this device.
Heading: Logs heading data from this device.

SURVEY uses the Course Made Good from the VTG, RMC or HDT
message, or calculates the vessel orientation based on the change
in position over time.

Speed: Displays speed data from this device.
Heave: Logs pitch and roll data from this device.

Record Raw Data: Records Lat./Lon. (in dec. degrees), antenna
height above ellipsoid, UTC time to RAW records.

Record device specific messages: The VectorNav driver writes a
.TXT file alongside the Raw data files. These files can be
converted by the VectorNav Log Explorer program for further
processing. (See “Driver Output”.)

Record Quality Data: Logs data indicative of the positioning
accuracy. QUA records include HDOP, Number of Satellites and
GPS Mode, which can be used in post-processing to filter data with
sub-standard positioning.

Last Updated January / 2022
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DRIVER SETUP

FIGURE 1. Driver Setup

VectorNav Tactical Setup

[Juse PPS signal for timing
Serial Fort |EGMT w

Use VectorMav Tactical imetags even when not synchronizing

Loop back messages over UDP

Show alarm when solution status is: Solution status for RTK tides

RTK Float RTK Fixed

SBAS RTK Float
D SBAS
2D 3D
Time only B D

B Mo fix Time only
MNewver Always

| oK | | Cancel |

Use PPS signal for timing To synchronize the HYPACK® time to
the ZDA time using the PPS signal, check this option and select
the VectorNav in the HARDWARE system tab under the Select
Device to Synchronize Clock option. Select the serial port where
the PPS box is connected.

NoTE: Only the PPS cable should be between the PPS and the
VectorNav unit.

Use VectorNav Tactical timetags even when not
synchronizing: Check this option if you are using the VectorNav
with a multibeam system that is synchronized outside of HYPACK
system. Normally you should not have any other device in your
configuration as their time tags are not going to be consistent with
the VectorNav time-tags.

Loop back messages over UDP: Outputs relevant binary data
over this UDP port. HYSWEEP can read this data to read pitch,
roll, and heading. (See HYSWEEP Interfacing Notes.)

Show alarm when solution status is: HYPACK® SURVEY
shows an alarm when the GPS drops below the selected GPS
mode.
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Solution status for RTK Tides: The slider only controls the
calculation of the tide value. If solution status equals or is worse
than the selected status, the driver does not calculate tide in real-
time. Choose Always to record the most data. You can filter the
lower settings in post-processing.

DEVICE OUTPUT STRINGS

DRIVER OUTPUT

IMPORTANT:

Binary output

If "Record Device-specific Messages" is checked in HARDWARE,
the driver writes a .TXT file alongside the Raw data files. These
files can be converted by the VectorNav Log Explorer program for
further processing.

DEVICE-SPECIFIC MSG STRING:

nanoseconds since GPS epoch, heading (deg), pitch (deg), roll
(deg), lat (deg), lon (deg), altitude (m), speed (work units/sec),
status (bitfield - see VectorNav documentation re: INS Status),
number of satellites, GNSS fix code (see “GPS Status”.), GPS lat
uncertainty (m), GPS lon uncertainty (m), alt uncertainty (m), hdop
(m), yaw unc (deg), pitch unc (deg), roll unc (deg), INSS unc (m)

The default baud rate of 115200 is not high enough when recording
device-specific messages. You must configure the device speed to
460800.

To raise baud rate do the following:
1. Install and launch VectorNav Control Center.

2. Connect to the sensor at its current baudrate (default
115200) in Control Center.

3. Select CONFIG REGISTERS-SYSTEM-BAUD RATE.
4. Set the new baud rate to 460800.
5. Click [Write Register].

Last Updated January / 2022
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DEvicE WINDOW

Device window shows a table of device data that updates in real
time.

SPECIAL NOTES

CONNECTION SETTINGS

Port: Use ComQuery to find the port number.

Speed: Default is 115200. Use VectorNav Control Center software
to raise this to 460800 if "Record device-specific messages" is
checked.

Data Bits: 9
Stop bits: 1
Parity: None

Flow Control: None

SYNCHRONIZING TO THE VECTORNAV

In any survey, accurate time-tagging is of paramount importance.
There are two typical cases:

¢ Multibeam survey without any additional equipment. Many
multibeam systems can receive a PPS pulse and time
information from the If "Record Device-specific Messages" is
checked in HARDWARE, the driver writes a . TXT file alongside
the Raw data files. These files can be converted by the
VectorNav Log Explorer program for further processing.system
directly. Because all equipment (VectorNav and multibeam) is
already synchronized to the UTC time, HYPACK® does not
need to take care of synchronization. In this case:

> Select Use VectorNav time-tags even when not
synchronizing in the device setup.

> Select VectorNav device under Synchronize the Computer
Clock on the System tab of HARDWARE.

* Other equipment is connected to HYPACK® system. In this
case, you need to synchronize the computer clock with UTC
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time because time tags for the other devices need to be
consistent with the VectorNav and multibeam time-tags.

> Clear the Use VectorNav time-tags even when not
synchronizing option in the device setup.

> Select VectorNav device under Synchronize the Computer
Clock on the System tab of HARDWARE.

GPS ST1ATUS

The VectorNav solution statuses are mapped to HYPACK statuses
as follows:

VectorNav VectorNav HYPACK® HYPACK®

Code Status Code Status

0 No Fix 0 Invalid

1 Time Only 0 Invalid

2 2D 1 Standalone
3 3D 1 Standalone
4 SBAS 2 DGPS

7 RTK Float 3 Float RTK
8 RTK Fixed 4 Wide Lane

RTK

POST-PROCESSING IN VECTORNAV LOG EXPLORER

If "Record Device-specific Messages" is checked in HARDWARE,
the driver writes a .TXT file alongside the Raw data files. These
files can be converted by the VectorNav Log Explorer program for
further processing.

1. Install and launch VectorNav Log Explorer.

Select FILE-CONVERT LEGACY LOG.

Change the file type to .TXT and select the relevant files.
Click [Next], [Next], [Finish].

View the converted log (click [Yes]). (Optional).

Export the results. Select Export and select your desired
output. VectorNav recommends outputting to RINEX format.

The output files appear in the same folder as the input files.
You can now load this into third party processing programs.

o ok w N
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KNOWN SUPPORTED DEVICES:

VectorNav Tactical 110, 110e, 210, 210e, 310, and 310e.
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Echosounder
Types

Echosounders are devices that measure depth. They come in
several varieties. These include single beam systems, dual
frequency systems, multiple transducer systems and multibeam
systems.

Single Beam Echosounder Systems: Single Beam Systems
measure a single depth below the echosounder transducer. There
are over twenty different single beam echosounders that have
been integrated into HYPACK®. The integration is usually
straightforward.

Single frequency systems store data in the survey program as EC1
Records. These records contain the Device Number, the Time Tag
and the Depth received from the echo. Single beam echosounder
data is edited in the SINGLE BEAM EDITOR.

Dual Frequency Echosounder Systems: Dual frequency
systems provide depth measurements from two transducers and
report them over a single interface. Typically, you have a high
frequency and low frequency transducer connected. HYPACK®
can support over ten different dual frequency systems. During the
SURVEY program, you will see two depths in the CHART
DISPLAY window. During the editing process, you will see both
frequency transducers and can edit them simultaneously. The ALL
format has room for two separate depth values. When you create a
final product, whether it is plotting a smooth sheet, exporting
depths or creating TIN models, you must decide whether to use the
high or low frequency values. Since there is minimal separation
between the two transducers, you only need to specify a single
offset value when specifying the offset values in the HARDWARE
program.

Dual frequency systems store data in the SURVEY program as
EC2 Records. These records contain the Device Number, the
Time Tag, and the High and Low Frequency Depths. The high
frequency depth is normally configured as “Depth 1” and the low
frequency depth is “Depth 2”. You can set up some echosounders
so this is reversed. Dual frequency data is edited in the SINGLE
BEAM EDITOR.

Multiple Transducer System: A Multiple Transducer System may
have from three to thirty-two transducers arrayed in a line on the
vessel. The offsets for each transducer are specified in the Offsets
tab of HYSWEEP® HARDWARE. This information is appended to
the header of all RAW data files that use multiple transducer
systems.

HYPACK® can collect data from these types of systems and store
it in ECM Records. These records contain the Device Number, the

Last Updated January / 2022

2-110



Number of Transducers and the Measured Depth For Each
Transducer. This data can only be edited in the multibeam
processors.

Multibeam Systems: A Multibeam System takes from thirty to
sixty depth measurements at constant angles every update. This
data is logged as SB2 Records in the Raw data file. Each record
contains the Device Number, the Number Of Data Records that
follow, the Multibeam Measurement Information for each beam and
the Multibeam Quality Information for each measurement.

You can also use the Hysweep.dll to pass the nadir depth to
HYPACK® SURVEY where it will be stored as an EC1 record. This
is done by checking Depth in the device setup dialog.

Data from multibeam surveys can only be processed in the 32-bit
HYSWEEP® EDITOR or 64-bit HYSWEEP® EDITOR.

Seabed ID Systems: Certain echosounders record two echo
return values (E1 and E2) in addition to the depth. These values
vary according to the roughness and hardness of the bottom
composition. This enables you to define various bottom types by a
specific range of E1 and E2 values from the echosounder.

The SeabedID device driver refers to a user-defined table of E1-E2
ranges and bottom classifications—the Seabed ID Square—to
assign a Seabed ID number for each sounding record during
SURVEY. The E1 and E2 values are time tagged saved with the
Seabed ID number to an ROX record in the raw data file. If this
driver is used to paint the matrix, SURVEY will fill the matrix using
Seabed ID colors based on the Seabed Square created in
SEABED STATISTICS for your survey area and designated in the
driver setup.

To do all of this requires a little preparation:

1. Do your bottom truthing in your survey area to determine the
echo return values that correspond with each bottom type in
your area.

2. Use SEABED STATISTICS to create a Seabed ID Square.
This (*.SIX) file contains the classifications for your project area
and their corresponding E1 and E2 ranges.

3. Use the SeabedID device driver (SeabedID.dll) in your
Hardware Setup, specifying your Seabed ID Square (*.SIX) in
the Driver Setup dialog.

NOTE: You can log data with no SIX file specified in the driver
setup, but no Seabed IDs will be logged in the RAW data. In

Last Updated January / 2022
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Sub-bottom Profil-
ers

1 Wiew Options
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[w Show Batbom Diebect

this case, when you have a SIX file, you can assign the
Seabed ID in either the RAW or edited ALL format files
using the SEABED STATISTICS program.

Sub-bottom profilers have two transducers using different low-
frequency pings to sound the bottom. They are different than dual
frequency sounders in that:

* The frequencies used are much lower, which provides greater
penetration of the softer, surface sedimentation.

* Depth soundings are not survey quality.

Configure the device in HARDWARE with the subbot.dll.
HYPACK® records a pair of data files for each line—a raw file and
a SEG-Y file.

In SURVEY, the subbot device window shows the latest signal and
a scrolling history. You can configure the subbot driver device
window to display one panel for either frequency or two panels--
one for each frequency. Each panel may also include a vertical grid
at user-defined intervals and the bottom track, as well as event
markers.

FIGURE 1. Configuring the Subbot Device Window

SC =

¥ Shaw Grid

Filter and Gain Controls provide flat gain, FFT band pass filtering

and several color palette options.
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[N SubBottom Display Corrections

FIGURE 2. Filter and Gain Controls

/Channel 1Y Channel 2,

Band Pazsz Filker TG
Enable Min b kHz  [JEnable
0.0 kHz 12.0 kHz LACHI 0
VG2 § 1]
™G3 | 1]
TVGIDely [0 |ms
Bottom Track
(®) Calculate () Manual () Sensor
Blanking m Gate m
Sengitivity [ ]
Color by Amplitude
Mir |-32000 baw | 32000
Tatal Min: 0 Taotal Max: 0
Current Mir: 0 Current Maw: 1
Auto scale
Maix value may be too high |
Bin Size: 1Hz Max Frea: 12000 Hz Rectified [absolute] ~

Warning: Band Pass Filtering not Recommended for CHIRP SBP's

Crop view: Left: kHz Right: kHz ><

Cloze

Annotation and
Event Marks

If you are using an analog device, the triggering mode, interval,
sample period and delay are configured in the Trigger
Configuration dialog which is accessed from the device window.

At any time you may take screen captures or print either display.

Data collected with the subbot.dll can be loaded to the SUB-
BOTTOM PROCESSOR. There you can mark targets and digitize
your layers.

When you mark targets in the SUB-BOTTOM PROCESSOR they
are saved to a target file named using the date and time derived
from its position in your data.

Each digitized layer is saved to an All format file, which can then be
displayed and plotted in CROSS SECTIONS AND VOLUMES.

An event mark is a line drawn across the echosounder chart at
your specified intervals. In HYPACK® these intervals can be based
on Distance Traveled (based on the track line) or Time Elapsed.
The event increment is specified in the NAVIGATION

Last Updated January / 2022
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Calibration

PARAMETERS menu of the SURVEY program. If your
echosounder has event mark and annotation capability, the device
driver will normally take care of these functions. Some of the
device drivers require you to select the Annotation option in the
SETUP window.

Sending a character to the echosounder triggers most event
marks. The echosounder draws a solid line across the chart on the
next update cycle. Annotation is treated differently on various
echosounders. On some sounders, the echosounder has to go into
“annotation mode”. It stops taking soundings and transmitting
records until the annotation has been printed. This is the reason
some users find “gaps” in their sounding data just after event
marks.

The annotation strings are “fixed” and cannot be changed. What
you see is what you get. If you desire a different annotation string,
you can contract with HYPACK to custom tailor the device driver to
send the exact string you desire.

Depth sent to the computer is sum of the measured depth from
the transducer to the bottom transducer and the static draft
correction.

The ‘Static Draft’ represents the vertical offset of the transducer
beneath the static waterline. ‘Static’ refers to the fact that the
vessel is not moving.

FIGURE 3. Static Draft

N

Transducer Static Draft = 1m

i

In HYPACK®, Static Draft (and Dynamic Draft) are measured
positive downwards. The deeper the transducer is beneath the
static waterline, the larger (more positive) the Static Draft
Correction.

Static Draft can be corrected in one of two different methods in
HYPACK®.
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e Enter the Static Draft adjustment into the Echosounder
and set the vertical offset for the echosounder to 0.00 in
the HARDWARE program. Most surveyors use this method.
The echosounder will then output a sounding that incorporates
the static draft.

* Set a Static Draft adjustment of 0.00 into the Echosounder
and enter the static draft as the vertical offset into
HYPACK®.

Do one or the other, but not both. Otherwise, you will be double-
correcting for the Static Draft.

NoTE: If you are using Real Time Kinematics referencing the
water line, you must include the static draft in your
echosounder to get the correct tide information.

Last Updated January / 2022
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BATHY500.DLL

DEVICE SETUP

DRIVER SETUP

Version Number: 14.0.1.2

Device Name: Ocean Data Bathy 500

Depth: Logs soundings or magnetometer data from this device.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Paper Annotation: Annotates each event on the sounder’s paper
roll. (See Driver Output.)

None

DEVICE OUTPUT STRINGS

2.6.3.3 PMC dt Format:

The structure for this industry standard output is shown below.
DT xxx.x_ FT<CRLF>(English mode)
DT xx.xx_MT<CRLF> (Metric mode)

During normal operation the "space" in front of the "D" will be
blank; An "E" in this space indicates an error such as lost bottom
while an "F" indicates a Fix Mark. Xs indicate depth.

DT 50.43 MT

DT 50.42 MT

DT 50.42 MT

DT 50.41 MT

DT 50.40 MT

DT 50.41 MT
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DRIVER OUTPUT STRINGS

SPECIAL NOTES

DEvICE WINDOW:

Formats depth to 2 dec. and writes:
"Depth = Depth",
("Depth = %.21f",)

Formats EventNumber to 4 dec. and depth to 2 dec. and writes:

"EventNumber TypeFileName Time Depth”
("%4.41u %c%s %$s %4.21f)

SERIAL PORT:

On Event sends \006 then \001

Formats EventNumber to 4 dec. and depth to 2 dec. and writes:

"EventNumber TypeFileName Time Depth”
("%4.41u %c%s %$s %4.21f)

The driver then sends \004'.

Error Message: "Depth Error" triggered by depth = 0 or E as 1st
char of string (string flags error).

Last Updated January / 2022
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BATHY1500.DLL
digoption
Version Number: 14.0.2.4

Device Name: Ocean Data Bathy 1500

DEVICE SETUP

Depth: Logs soundings or magnetometer data from this device.

Heave: Logs only heave from this device.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Paper Annotation: Annotates each event on the sounder’s paper
roll. (See Driver Output.)

The annotation string is dependent on option in Driver Setup.

DRIVER SETUP

FIGURE 1. Bathy1500 Driver Setup

Baty 1500 Setup EFHE

[ DDEC Annatation

Cancel |

ODEC Annotation: sends $GPANN string to both device window
and serial port.

DEVICE OUTPUT STRINGS

A1.2.1 ODEC OuTPUT FORMATS

ODEC HEAVE FORMAT
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Dual/single channel depth output plus heave values and additional
information.

(Ex1. $ ,D, ,01070,00000,2.3, ,01074,00000,2.2,F,4899
Ex2 $ ,C, ,00402,00000,2.0, ,00508,00000,1.0,M,1500)

Baud Rate: 57600
SE, C, s,ddddd, +hhhh, coo, S, DDDDD, +HHHH, 000, U, yyyyy<CR><LF>

E Normally a space, E indicates an event mark

C = Centimeter resolution (100 units or less), D =
C Decimeter Resolution, based on Channel 1 when in
dual channel mode.

status flag channel 1, O = off, space = valid, E = not
valid

depth value channel 1 without decimal pointi.e with
ddddd D (decimal) indicated above 193.5 meters would
read 01935

+ = positive heave correction
+ -= negative heave correction (heave at transmit +
heave at receive)

hhhh heave correction in cm channel 1
000 draft offset transducer 1 (tenths of units)

status flag channel 2, 0 = off, space = valid, E = Not
valid

DDDD depth value channel 2 without decimal point

+ = positive heave correction
+ - = negative heave correction (heave correction
+depth value = uncorrected depth at transducer).

HHHH  heave correction in cm channel 2
000 draft offset transducer 2 (tenths of units)
u units, M = meters, F = Feet

sound speed in units without decimal (i.e. 1500 will
YYYYY e 1500 meters/second if units meters are selected)

ODEC DEPTH FORMAT - This format added to be compatible with
Bathy 500. A single depth value is sent out for each transmit.
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If the Event Key is pressed or triggered on unit, an event mark
string is sent. Also indicated is bottom tracking information.

This output represents TRUE DEPTH; That is depth corrected for
any offset (draft) which has been entered into the Bathy-1500 via
the keypad.

Flag, ID, True Depth Units <CR><LF> (Fixed Sentence length
15 char)

(Ex: DT 19.4 MT)
Baud Rate: 9600
sDT dddd.d uu<CR><LF>

s Status flag—E =data error. F = Fix Mark.
DT Sentence identifier
ddddd.dd True Depth: FT or MT (leading zero is

suppressed. Depth = 0 generates error.)
uu Units (FT or MT)

<CR><LF> EOL

DRIVER OUTPUT STRINGS

Device WINDOW:
Writes original line.

If reading Bathy500 compatible string, and if flag in string is E or
depth = 0, writes “depth error”.

If reading longer string format, and if depth=0, writes “Channel 1
Error” or “Channel 2 Error”.

If Echosounder is selected, writes:
"Depth1 = Depth1” or

"Depth2 = Depth2”

("Depth%i = %.2If")

If Heave is selected, writes:
"Heave = Heave",
("Heave = %.2If")

On Event:

¢ |f OPEC Annotation,

"$GPANN, EventNumber TypeLineName Time Depth1
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Depth2<CR><LF>
("$GPANN,\"%s\"\r\n)
e If not OPEC Annotation, formats depths to 2 dec. and writes:

"EventNumber TypeLineName Time Depth1 Depth2"
("%4.41u %c%s %s %5.2If %5.2If")

Where type is:

S for Start Line Event

E for End Line Event and
M for Manual Event

SERIAL PORT:

On Event:

e [f ODEC Annotation sends:
"$GPANN, EventNumber TypeFileName Time Depth1
Depth2<CR><LF>

¢ |f not ODEC Annotation, sends:
\006
\001
EventNumber TypeFileName Time Depth1 Depth2
\004

SPECIAL NOTES

ALARM TEXT:

“Depth Error”: Shorter form string is being read, and string flag is
E or depth = 0.

“Channel 1”or “Channel 2”: Longer form string is read and string
flag is not a space or depth = 0.
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CEEDUCERPRO.DLL

Version Number: 9.0.1

Device Name: Ceeducer Pro

DEVICE SETUP

Position: Logs position data from this device.
From NMEA GGA strings.

Depth: Logs soundings or magnetometer data from this device.
From the Odom strings.

Heading: Logs heading data from this device.
From the NMEA VTG string

Speed: Displays speed data from this device.
Calculates speed data based on change in position over time.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Paper Annotation: Annotates each event on the sounder’s paper
roll. (See Driver Output.)

DRIVER SETUP

None.

DEVICE OUTPUT STRINGS

e NMEA GGA string for position

*  NMEA VTG string for heading

e Odom string for depth as follows:
> Single Frequency: Tag Depth

et 575
et 575
et 574
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> Dual Frequency: Tag Depth1 Depth2
Et B 575 548

Et B 574 548
Et B 575 548
Et B 574 548

NoTE: Capitalized “ET” Tag indicates decimeter accuracy, while
lowercase indicates centimeter accuracy. Values are
converted to meters via a multiplier of 0.1 or 0.01
respectively.

5th Character DeviceType

[Space] Single Frequency

H Dual bottom tracking-High Freq.
L Dual bottom tracking-Low Freq

B Dual bottom tracking-Dual Freq

DRIVER OUTPUT STRINGS

DEvice WINDOW:

For each Odom String:

Formats depths to 2 dec and writes:

"Depth h = Depthl Depth 1 = DepthO",
For each GGA string:

Formats and writes:

"X=XY=Y

For each VTG String:

Formats and writes:
hdg=Heading speed=Speed"

SERIAL PORT:
Event:
“006”: Event mark sent to serial port.

Annotation string: Sends "\001” then:
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* [fit’s a Start Line event:
“EventNumber S filename time high freq depth distance made
good\004”

* Ifit’s an End Line event:
"EventNumber E time high freq depth distance made good\004”

* [fit’'s a Manual Event
"EventNumber M filename time high freq depth distance made
good\004”

e Ifit’s an Automatic Event:
"EventNumber filename time high freq depth distance made
good\004”

SPECIAL NOTES

Speed data calculated based on change of position over time.
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CEESCOPE.DLL

DEVICE SETUP

DRIVER SETUP

Version Number: 17.1.1

Device Name: CEESCOPE

Depth: Logs soundings or magnetometer data from this device.

Tide: Logs tide data from this device.

Select this option only when the CEESCOPE is receiving tide
gauge data via a telemetry link. For RTK-enabled CEESCOPE
devices, use the gps.dll for RTK tides.

Heave: Logs heave, pitch and roll data from this device.

Record device specific messages: Logs additional data related
to the device to the Raw file. Each record will be identified by a
driver-specific, 3-character tag.

This driver records SMI records in the raw file. In addition, it stores
echogram records in the bin file.

Paper Annotation: Annotates each event on the SURVEY
Echogram window. (See Driver Output.)

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Recommended option uses a network connection. IP address and
Port numbers are user configurable, the information below is based
on factory default configuration:

e Default IP address of CEESCOPE is 192.168.2.1.

e Position data is sent via port 1234 and depth data is sent via
port 1235.

Choose 1 channel or the other or both channels, depending on
your model capability.

Last Updated January / 2022
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Ceescope.dll * Device Output Strings

FIGURE 1. Driver Setup

il

Channel 1 Channel 2
Of = for i

0K | Cancel |

DEVICE OUTPUT STRINGS

Ethernet packet.

DRIVER OUTPUT STRINGS

DEevice WINDOW:

Graphs the depths in a scrolling display and, in separate windows,
it displays the echogram for each channel.

SPECIAL NOTES

The GPS is plugged into the CEESCOPE and the data passed
over the network to HYPACK®. Use the GPS.dll for positioning and
set the User Modified NMEA Messages option to POS (Ceescope)
in the Advanced tab of the GPS.dIl Driver Setup.
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FIGURE 2. CEESCORPE.dII Setup for Depth and Heave with Default

Connection Settings

=1 HYPACK Hardware - CAHYPACK 2013\projects\CEESCOBE test\survey32.ini =A™
File Edit Options Help
#dd Device addMabie | D=ee |
= Hypack Conliguration Functions
s Einat % Deplh itk
(& GFS NMEA-IE3 0 Tide Slaboard 000 " vaw |00 de
CEESCORE W Heave
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werlical Postive Domnisand
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¥ sz for matris update
» Paper Arnatation
* Record device speciic messages
Cernect | Network Fort =]
—Metwoik Parameter
SELD.. | Test |
Frotocal IUDP vI Role ISer\-er ‘I
M obile Sszgnment
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Dirivver
|ceescope
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FIGURE 3. GPS.dll Setup for RTK Tides with Default Connection Settings

5= HYPACK Hardware - CAHYPACK 200 3vprojects\CEESCOPE test\survey32.ini
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Works in survey units.




Deso1517gldd.dll

DES01517GLDD.DLL

DEVICE SETUP

DRIVER SETUP

Version Number: 17.2

Device Name: Atlas Deso 15/17GLDD

Depth: Logs soundings or magnetometer data from this device.
Heave: Logs only heave from this device.

Paper Annotation: Annotates each event on the sounder’s paper
roll. (See Driver Output.)

Use for matrix update: Color-codes a matrix based on the data
received from this device.

FIGURE 1. Deso1517gldd Driver Setup

Atlas Deso 15/17
Chanrel 2
[~ Enable Fillter
[~ Enable Alam [~ Enable Alarm

[~ Swap Recorded Raw Depth Channels

[u]4 I Cancel |

Enable Filter: If an error has been detected, depth is changed to
0.

Enable Alarm: Shows alarm button if driver detects an error in the
string.

Swap Recorded Raw Depth Channels: switches depth1 and
depth2

Last Updated January / 2022
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Deso1517gldd.dll « Device Output Strings

DEVICE OUTPUT STRINGS

*..900101790011359000008
Dep1 read from position 5-9
Dep2 read from position 12-16

Heave read from position 21. Inverted if 20t character is 1.

DRIVER OUTPUT STRINGS

DEevice WINDOW:

Writes orig. line.

If there’s no heave val., formats depths to 2 dec. and writes:

"Chl=Depthl Ch2=Depth2",
("Chl=%5.2f Ch2=%5.2f")

If there is heave, also formats heave to 2 dec. and writes:

"Chl=Depthl Ch2=Depth2 heave=Heave”
("Chl=%5.2f Ch2=%5.2f heave=%5.2f")

NoTE: This is written before depths are swapped if that option has
been selected.

If there’s been an event, delays 5 msec and writes annotation

string.

¢ If no heave format depths to 2 dec and all else to 1dec and
writes:
“WEventNumber Date Time LineName : DMG : XTE : Dep1 :
Dep2”

¢ Ifthere is heave, it writes the same with “: Heave” appended to
end of string.

SERIAL PORT:

¢ |nitiate communication with:
PutLine ( "CO\n", 3 );
PutLine( "S\n",2 );

e On Event:
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> |f start line event writes “G<CR>, M1<CR>"

> If not start line event: just writes "M1<Cr>". It then delays 5
msec and sends annotation text (see Dev.Window.) out
port.

* Ifit’s been 15 msec since end line event with no further
events, sends F<CR>.

¢ Ifit’s been more than 20msec, and nothing happens, sends
S<CR>.

¢ End communication with “s<cr> R<CR>".

SPECIAL NOTES

Alarms:
D 1 If there’s an error in Ch1 and Ch1’s Enable
eso Alarm option is checked.
D 2 If there’s an error in Ch2 and Ch2’s Enable
€so Alarm option is checked.
D 112 If there are errors detected in both channels
eso and at least one of the alarms are enabled.

NOTE: You can set the alarm to tell you there is an error detected
but still keep the depths by not enabling the filter.

Last Updated January / 2022 2-131
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DEso17.DLL

Version Number: 9.0.2

Device Name: Atlas Deso 17

DEVICE SETUP

Depth: Logs soundings or magnetometer data from this device.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Paper Annotation: Annotates each event on the sounder’s paper
roll. (See Driver Output.)

DRIVER SETUP

FIGURE 1. Deso 17 Driver Setup Dialog

Deso 17 Driver Setup E

[~ Swap Channel:

Cancel |

Swap Channels: The high frequency depth is normally configured
as “Depth 1” and the low frequency depth is “Depth 2”. Check
Swap Channels to reverse the depths.

DEVICE OUTPUT STRINGS

*..900089500000009000000
*..900089700000009000000

String Position

5-10 Dep1
11 0
12-17 Dep2
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String Position Content

19 Heave

DRIVER OUTPUT STRINGS

DEevice WINDOW:

Writes original line.

Parses string, formats values and writes:
"Chl=depthl Ch2=depth2 heave=heave",
("Chl1=%5.2f Ch2=%5.2f heave=%5.2f")

On event, if logging, writes "-------——- Event---------- "

If loading geodesy fails, writes "Error Creating Geodesy".

SERIAL PORT:

On event
If it's a Start Log event, sends "G<LF>".

If it's an End Log event, sends "s<LF>"

Labels every 5th event and when string contains “READY”.

e Ifthere is a planned line, it sends:
"WEventNumber Date Time LineNumber<CR><LEF>
("Wslu %s %s %i\r\n")

e If there's no planned line, it sends:
"WEventNumber Date Time<CR><LEF>"
("W%1lu %s %s\r\n", inf.event, szDate, szTime")

e |In either case, it then sends:
M1<CR><LF>
(M1I\r\n)

After reading each line, sends:
"CO<CR><LF>
S<CR><LEF>"

Ends communication by sending:
"S<LF> and R<LE>.”

Last Updated January / 2022
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SPECIAL NOTES

Error Messages:

If loading geodesy fails, a message box displays the message
"Error Creating Geodesy".
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DES025.DLL

DEVICE SETUP

DRIVER SETUP

Version Number: 14.0.1.5

Device Name: Atlas Deso25

Depth: Logs soundings or magnetometer data from this device.

Use for matrix update: Color-codes a matrix based on the data
received from this device.

Paper Annotation: Annotates each event on the sounder’s paper
roll. (See Driver Output.)

FIGURE 1. Deso 25 Driver Setup

Deso 25 Echosounder
[~ french Annotatior: ol I
[~ Swap Depths Cancel |

[~ Deso 14 Annctation

French Annotation: Event annotation strings. When this option is
checked, it has priority over the Deso 14 option.

*  When this option is selected:

> Start of Line Events: TXEventNumber Time FileName
<CR><LF> EM3 <CR> <LF>*<CR><LF>

> Other Events: TXEventNumber Time <CR><LF> EM3
<CR> <LF> * <CR><LF>

*  When this option is not selected, all events are the same:

TXEventNumber Time <CR><LF> EM3 <CR><LF> *
<CR><LF>

Swap Depths reverses high and low frequency.

Last Updated January / 2022
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Deso025.dll « Device Output Strings

Deso 14 Annotation: Uses the Deso 14 annotation format.
* FixNumber FileName <LF>

DEVICE OUTPUT STRINGS

Maximum string length of 255 chars..

If string contains DA, read starting right after that and save to
depth1. If it contains DB, it does the same and saves to depth2.

End of Line is *.

DRIVER OUTPUT STRINGS

DEevice WINDOW:

Writes original data string.

If either depth equals other than 0:
"dep=depthl dep2=depth2”
("dep=%5.2f dep2=%5.2f")

At each event, writes the string:
“TX EventNumber Time <CR><LF>
EM3<CR><LEF>"

("TX%1u %s\r\nEM3\r\n*\r\n")

If the Deso 14 annotation option is selected, it writes:
“W* Fix Number File Name LF”

SERIAL PORT:

At each event, sends the string to serial port:
“TX EventNumber Time 