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Hardware Installation

Introduction

SeaRAY sonars are highly-versatile, portable, high-resolution multibeam echosounders which are
extremely simple to install and operate. The SeaRAY system contains a tightly integrated GNSS/INS
subsystem to provide a complete hydrographic survey solution from one integrated system.

System Inspection

Unpack the system and inspect all cables and connectors for damage, dirt or moisture. Inspect the
sonar for damage, especially around the transducers, for cuts or gouges. Never support the sonar
by the sound speed probe or strictly by the projector, and do not allow the wet-end to rest on the
polyurethane as this may scratch or wear this sensitive area.

Power Requirements

SeaRAY sonars require clean power for proper operation. As most vessels utilize an inverter for this
purpose, it is important that it be a true sine wave inverter. A modified sine wave inverter may
cause unexpected behavior, even when using the included power brick. In general, inexpensive
inverters are likely modified sine wave. Use high quality inverters for providing power to the SeaRAY
sonar. If dirty power is assumed, connect the system directly to a 12-24VDC battery and test.

Power can also be provided directly from a 12V deep cycle battery. The maximum power
consumption is 70W for the SeaRAY.

Wet-End Components

Mounting Location

Ideally, all survey sensors (sonar, IMU and GNSS antennas) should be mounted on the same pole
to minimize offsets and errors caused by independent movement between sensors. All sensors
should be fixed and rigid with respect to each other.

Install the sonar with the projector facing aft and the curved receiver array facing forward. It should
be installed below the lowest part of the vessel to provide sufficient acoustic clearance for optimal
performance, and ideally at least 0.7m below waterline to avoid bubbles and turbulence at the
surface which can impact acoustic performance.

- 2m——
h_- -

Primary antenna (Ant 1)

is closest to the sonar. Placing all sensors on the same

mounting structure brings greatest
ease and flexibility.

Generally, mount the sonar 0.7m below
waterline, and certainly below the keel.

—» Forward
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Sensor Mounting

Use at least 4 bolts (2 forward and 2 aft) made of high-quality stainless steel to mount the sonar wet
end. Use a lock washer and/or an anaerobic thread adhesive such as Loctite 242 Blue to prevent
loosening of sonar during long deployments.

When securing the sonar cable, push the connector while screwing the collar in place and wiggle it
gently to ensure a robust connection. The sonar cable should never be connected or disconnected
underwater. Ensure all connector pins and sockets are clean and dry. Always use the supplied
connector caps on wet-end, cables and topside. Use a synthetic O-ring lubricant on connector O-
rings that are in good condition.

Mounting Bracket
/ 9

Sound Velocity Probe

Up
Projector )
Receiver

/ Fwd

The mounting pole must be hollow and should be centered over the sonar connector, which exits
through the top of the bracket. When a mounting pole is used, the cable must be routed inside the
pole, and the minimum diameter of the pole must be 5.8cm.

GNSS Antennas

The SeaRAY includes integrated GNSS/INS subsystems, which comprises 2 Trimble 540AP
antennas and an IMU integrated in the sonar head. The antennas must have a clear view of the sky
to the horizon so that every satellite may be continuously tracked without obstruction. The mounting
locations should be free from vibration and rigid with respect to each other and the IMU.

\ @ Trimble

Trimble 540AP Antenna
L1 Phase: 58mm from base

The Primary Antenna (Ant 1) should be nearest to the sonar so that offset measurement errors are
minimized. The Secondary Antenna (Ant 2) should be a fixed distance from the Primary Antenna. It
is recommended that the antennas be at least 2m apart for optimal performance. The antennas
should be positioned parallel to the water surface to within 2-3cm.

While the antennas may be oriented in any direction horizontally, it is good practice to orient them
to be parallel or perpendicular to the vessel centerline. Screw the antennas onto 5/8” UNC threads.
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1.6 Dry-End Components

The dry end consists of a single topside unit which distributes power and data. The sonar and GNSS
antennas should be connected to this unit. Take care not to bend the pins on the connectors.

Connector Description

Sonar 18-pin interface to sonar and IMU
Ant 1 Primary GNSS antenna
Ant 2 Secondary GNSS antenna

COM (Serial) GNSS corrections input (RTK/DGNSS)

PPS 1PPS output for external sensor (not typically used)
Ethernet For communication between topside PC and sonar
10-28 VDC Input DC voltage

1.6.1 LED Status Indicators

Indicator Pattern Description
Sonar LED Steady Green Sonar Pinging
Blinking Green (1Hz) Sonar Stand By
Blinking Green (ISO 1Hz) Sonar Booting
Blinking Green (5Hz) Sonar Over Current Failure
Off Sonar Off
PPS LED Blinking Orange (1Hz) Sync/Timing OK
Blinking Orange (5Hz) No Sync, NMEA Missing
Steady Orange No Sync, PPS Missing
Off No Sync, NMEA and PPS Missing
Aux In/Out LED Off Not currently in use
Power On/Off LED  Steady Green Input Voltage OK
Blinking Green (5Hz) Input Voltage <10v or >28V
Off No Input Voltage
ETH Blinking Green INS established valid Ethernet connection
Off No INS Ethernet connection
Msg Blinking Green INS receiving RTK corrections
Off No RTK corrections
SV Blinking Green INS detecting satellite vehicles
Off No satellite vehicles detected
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Software Setup

SeaRAY GUI Installation

The GUI executable file installs the SeaRAY Graphical User Interface (GUI). It is recommended to
disable the Windows Firewall, or add a port exception, to allow communication with the SeaRAY
integrated INS.

PC System Requirements

The minimum system requirements are shown below. Note that these may change depending on
the acquisition software used.

Hardware Requirements

Operating System Windows 10 Pro (Recommended) / Windows 8.1 (Fully Updated) / Windows 7 or
Vista (Unsupported) * / Windows XP (Untested)

Processor 2GHz or more

Memory 4GB or more

Display Resolution 1400x900 or higher
Lower resolution can be used but it is not optimal. It will not impair data acquisition.

Graphics Card Integrated graphics are sulfficient for running the GUI. A dedicated graphics card is
required for running data acquisition or processing software.

Network Speed 100Mbit Ethernet

Storage GUI operation only: <1GB; Full system with logging: >100GB

Network Configuration

SeaRAY sonars connect to the acquisition computer via standard Ethernet protocol. The computer
network adaptor must be configured to the same subnet.

(7) Obtain an IP address automatically

To configure the computer IP address, navigate to the ;
(@ Use the following IP address:

network adaptor properties in Windows control panel and

change the TCP/IPv4 settings. The last 3 digits of the IP | © > =89 .29
address must not conflict with the address of the sonar or | ™™ #omE s 0
Default gateway:

integrated INS.

The SeaRAY integrated INS is pre-configured with an IP address of 192.168.53.100. The IP address
of the sonar is always 192.168.53.XX, where XX represents the last two digits of the sonar serial
number. A subnet mask of 255.255.255.0 should be used. Seafloor Systems recommends setting
the IP address of the acquisition computer to 192.168.53.150.

Connect to Sonar

Upon launching the GUI, the Connection Dialog is displayed. If a sonar is powered on and active
on the network, a green light is displayed. A red light indicates that the sonar is offline.

Select the sonar to highlight the row and click Connect. After the first successful connection is
established, all subsequent connections to the sonar are automatic.
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INS Setup for SeaRAY

Measuring Offsets

With all sensors installed, carefully measure from the top center of the sonar bracket to the bottom
of the primary antenna (Ant 1) along all 3 axes, as defined by the sonar housing. Note that the sign
convention is +Forward, +Starboard and +Down, therefore the vertical offset should always be a
negative value.

e The figures shown are examples only.
e The following offsets are applied automatically by the
system and need not be measured:
o Top Center Bracket to Sonar Reference Point
o Sonar Reference Point to IMU Reference Point
o Bottom of antenna to phase center

-2.000m

+Fwd

Top Center Bracket +Stbd

Sonar Reference Point +Down

Setup Wizard

Run the setup wizard in the GUI to configure the integrated GNSS/INS subsystems. It is advised
that, prior to each new installation, the factory default settings are restored. Open the INS Setup
Wizard and select Factory. Note, this only resets the INS configuration and has no impact on the
sonar configuration or GUI display preferences. Seafloor Systems recommends reviewing all inputs
prior to each survey, even if the installation has not changed.

RTK positioning is STRONGLY recommended for optimal system performance. With no corrections
configured, the GNSS subsystem works in standalone (Coarse Acquisition) mode with ~5m
positioning accuracy. DGNSS corrections provide decimeter accuracy, while RTK provides
centimeter accuracy.

IMU Offset & Mounting Angles

The first page of the setup wizard shows the sonar model in the System selection and the relevant
offsets and mounting angles. The model is automatically detected and there is nothing to change
here.
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Antenna Offsets

Select the Primary Antenna model, which in most cases
will be Trimble 540AP, to ensure that the correct phase
center offset is applied.

Select the Measure Point to define a convenient
reference point from which to measure the primary
antenna offset. Top Center of Bracket should normally
be selected. A Custom point may also be defined.

Carefully measure the distance from Measure Point to
Antenna Bottom and enter the correct values, bearing
in mind the sign convention (positive down).

Users can specify the Heading Threshold for the
heading alignment procedure which follows later. The
Default Value (3.0° should be used. Every time a
heading alignment is performed, a patch test should be
performed afterwards.

For Heading Alignment method, select Heading
Alignment Wizard to populate the fields in Primary to
Secondary Antenna Baseline Vector with zeros
initially. Correct values are displayed after the alignment
is complete (described in section 2.4.3). If the antenna
baseline vector is already known, i.e. if it was measured
using land survey techniques, the results can be entered
by selecting Custom.

Center of Rotation Offset

The vessel Center of Rotation (CoR) offset should be
entered relative to the Measure Point. Note that the
center of rotation is more of an area rather than a well-
defined point on the vessel, therefore an approximation
will suffice. Select Use CoR Offset and enter the
measured values under Measure Point to Center of
Rotation (CoR).

The CoR, for most commercial vessels, is documented in
the vessel design plans. For other vessels, it must be
estimated. The location can be hard to determine, as it
may change over time depending on fuel stowage and

@ Seafloor

P INS Serup Wizard X

distribution of personnel body weight. Generally, choose a location that is about 3/4 distance from
bow to stern, centered on the keel, and located at approximately water level.

Integrated DGNSS

The Integrated GNSS settings are used to specify the
desired satellite GNSS correction service. Satellite Based
Augmentation Service (SBAS) may be configured here.
This is a correction source that is regional and free.

Alternatively, Marinestar, a paid subscription service
providing decimeter accuracy, may be configured.

SeaRAY Quick Start Guide
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EGNOS (Europe)
Disabled
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2.4.2.5

2.4.3

Step 1.

Step 2.

RTK/Aux GNSS Input & NTRIP Client

RTK corrections may be transmitted to the vessel from a
land base station (via radio) and interfaced to the system
via the serial COM port on the SIU. The radio on the vessel
must therefore have a serial output, containing only the
correction message. The incoming radio baud rate must
match the selection in the setup wizard.

Select the correct RTK Input Type (CMR, CMR+, RTCM,
etc.) as well as the input Line, either Serial or Modem.
Please note that if an input type other than None is
selected, the INS only uses GPS satellites, so it will likely
result in fewer satellite vehicles being detected. Selecting
None enables the INS to use additional satellites from
other constellations such as GLONASS.

To enable RTK corrections via NTRIP, select Ethernet as
the RTK/DGNSS Input. Select NTRIP Client and enter the
login details. Select Fetch Sources and select the source
from the dropdown menu. Click Connect.

Click Finish to complete the setup wizard. If Heading
Alignment Wizard was selected in section 2.4.2.2,
finishing the setup wizard automatically starts the
alignment wizard. If performing a heading alignment
calibration is not possible at this time, you may select
Cancel, with no loss of input values, and perform the
calibration later.

Heading Alignment Wizard

A heading alignment must be performed when the SeaRAY
sonar is first installed, or when one of the INS sensors (IMU
or GNSS antennas) is moved. The heading alignment
determines the vector offset from primary antenna to
secondary antenna, and in doing So ensures proper

i NS Setup Wizard

@ Seafloor

# 7 NTRIP Client

Latitude (deg)

Longitude (deg)

Bytes Sent

www.ntrip.com
2101

password 3

® Manual

-« Please fetch sources for full selection ---
]

alizing.
server started on address:

dy
v connection from 192.168

Fetch Sources Cancel

alignment of the IMU with the GNSS antenna pair. RTK positioning must be used when performing
a heading alignment, otherwise the primary-secondary antenna vector should be measured by hand

and applied as a custom offset.

Press Start to begin the calibration. RTK
positioning must be used, and antennas must
have a clear sky view, away from tall structures
that impede GNSS performance. The installation
must be completely rigid and free from vibration.
The primary antenna offset must be accurately
measured and applied during the INS setup
stage described in the preceding section.

Follow the recommended maneuvers during the
pre-alignment stage and observe the display as
the Heading Error RMS decreases fromits initial
value of 55°. Once the value drops below the
defined threshold (Target Error) and stabilizes,
the heading alignment begins. Continue to
maneuver the vessel until this occurs.

SeaRAY Quick Start Guide

Heading Alignment Wizard

Pre-alignment in progress

Heading Error RMS:  55.000°
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Step 3.  Follow the instructions and continue t0 Perform
figure-of-eight maneuvers while the heading
alignment is in progress. The overall time to
complete the calibration depends on the size of
the vessel and the speed at which the maneuvers
are performed, as well as positioning quality.

The computed results are unique to each
installation. If the primary to secondary antenna [Hemskessnsa i bl
baseline was manually measured beforehand,
the calculated results should be similar. Select
Commit to save the results. Seafloor Systems
recommends performing a patch test after the
heading alignment.

3 Sonar Reference Point

The Sonar Reference Point is where all sonar and navigation data are valid upon export. All
sensors in the acquisition and processing software must have the same offset to this location.

The Top Center of Bracket is merely a convenient point from which to measure the primary GNSS
antenna offset.

Sonar Ref. Point to Top Center of Bracket

+Fwd 0.103 m
+Stbd 0.000 m
+Down -0.024 m

Refer to Appendix A3 for the offsets drawing.
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Sonar Operation

Sonar Wedge

The sonar is operated using the SeaRAY Graphical User Interface (GUI). It shows the sonar wedge
at the center of the display, containing a single ping of data from a thin slice of the water column.
The wedge comprises 256 overlapping beams, which each contains a depth sounding.

Upper GUI Status Indicators

The Sonar indicators shows the streaming status of various data types as requested by the
acquisition software. If the sidescan (SS) indicator is red, it indicates that the signal is saturated.

The INS indicators relate to the function and health of the integrated INS. Mouseover the indicators
to display additional information such as current position, attitude and accuracy.

The Logging indicator shows when raw INS data is recording. The GUI automatically logs INS data
when the GUI is launched. This can be used for POSPac processing or for applying True Heave
data. The log folder path is displayed by hovering over the indicator, and the path may be changed
by selecting Advanced > Options > Paths.

The Status indicator provides the current solution status (FIXED RTK, Pri. DGNSS, etc.) as well as
the status of the current corrector stream.

INS Status Navigator Description
DR (Dead No GNSS input is available; navigation is using only the IMU data
Reckoning)

RTCM DGNSS Tightly coupled using raw observables plus corrections (RTCM 1 or 9)
CODE DGNSS Tightly coupled using raw observables plus corrections (RTCM 18 and 19, CMR, CMR+)

FLOAT RTK Tightly coupled using raw observables plus corrections (RTCM 18 and 19, CMR, CMR+)
FIXED RTK Same as Float RTK but better accuracy

Pri. C/A Closely coupled using primary GNSS position data in C/A mode

Pri. DGNSS Closely coupled using primary GNSS position data in DGNSS mode

Pri. P Code Closely coupled using primary GNSS position data in P-CODE mode

Pri. RTK Closely coupled using primary GNSS position data in RTK mode

Aux. DGNSS Loosely coupled using auxiliary GNSS position data in DGNSS mode

Aux. P Code Loosely coupled using auxiliary GNSS position data in P-CODE mode

Aux. Float RTK  Loosely coupled using auxiliary GNSS position data in Float RTK mode

Aux. WL RTK Loosely coupled using auxiliary GNSS position data in Wide Lane RTK mode

Aux. NL RTK Loosely coupled using auxiliary GNSS position data in Narrow Lane RTK mode
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Lower GUI Viewer Bar

Brightness

By default, the sonar starts pinging once connected to the GUI. The Play ® /Stop button is
used to start/stop pinging. Pinging should be stopped when the GUI is running with the sonar out of

water, to prevent electronics from overheating. Selecting © activates raw data recording, and the
recording path is shown on the display when recording is active.

Users may also set the Side Scan Length and adjust display Brightness. The Brightness control
bar only adjusts the wedge intensity displayed on the GUI; it does not affect the raw data signal.
This can be used to effectively increase the illumination of received acoustic data. Applying too much
brightness will saturate the image of the more reflective areas of the acoustic display, while applying
too little results in a very dark image.

The Zoom tool opens an adjustable pop-up window on the sonar wedge. The window can be
dragged to any part of the wedge to magnify any segment of the swath.

Hide/unhides the sonar settings menu. The user still has control of the gates, and therefore
the sonar range, by clicking/dragging the gates interactively on the wedge.

Sonar Settings Menus

View

Function Description

Allows for selection of manual gates by upper and lower depth (Depth mode), by upper
and lower range (Range mode) or by upper depth and lower range (Mixed mode). Depth
gates are suitable for most environments. Range gates are ideal for shallow water bank

Gate Mode to bank surveys, or when changing the Direction. A bottom search is performed between
the Upper Gate and Lower Gate independently for each beam. When Depth mode is
active, changing the Direction, or operating with a physically tilted head may drastically
reduce the ping rate. To avoid this, select Range or Mixed mode.

Sets the upper limit (minimum depth) for bottom detections. Change values by entering a
number and press Enter, by using up/down arrows next to the corresponding control bar,
or by interactively clicking and dragging the gate to the desired depth on the wedge. For
most surveys the minimum should be at least 1m to avoid false detections at the surface.

Upper Gate

Maximum depth for calculating bottom detections. For optimal swath coverage, the gate
should be set such that the seabed profile is lower than the two widest parts of the wedge.

Lower Gate Change values by entering a number and press Enter, by using up/down arrows next to
the corresponding control bar, or by interactively clicking and dragging the gate to the
desired depth on the wedge.

User-defined total angular swath coverage. For typical harbor dredge surveys, this value

Swath is normally set to 130°

Automatic Zoom  Makes the active portion of the wedge full screen. This ensures that detections are clearly
visible on the display, even when the range is very high.
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422  TxPulse Settings

Function Description

Frequency Sets the center frequency of the transmitted pulse. SeaRAY sonars are optimized for a
center frequency of 400kHz. For a given depth, higher frequencies theoretically have
higher bottom detection resolution, but also higher signal attenuation, especially in the
presence of sediments. For most applications, Seafloor Systems recommends using
400kHz.

Ping Rate Sets the rate at which acoustic pulses are transmitted. Certain factors such as depth will
limit the maximum achievable ping rate. For instance, in deeper water, lower ping rates
should be expected since signal travel time and path length from projector to seabed,
and then back to receiver, are longer.

4.2.3 Advanced

Function Description

Sound Speed Controls how the surface sound speed is applied. If Auto Sound Speed is selected
(recommended) the sonar uses values from the integrated SVP. If this sound speed probe
fails, users can disable the auto option and manually input the speed, based on a sound
speed profiler for example. An incorrect surface sound speed will irreparably compromise
data quality. Minimum value is 1300m/s, maximum is 1700m/s. When Auto Sound
Speed is deselected, the last value at the head is used to populate the SV value. Please
note that this range reflects default hardware capabilities.

Auto Sound If this option is selected the speed of sound is read from the probe at the sonar head.

Speed This is recommended unless the probe is damaged, out of calibration or there are too
many bubbles affecting the data quality, e.g. when surveying in rapids or surf-zone. If
necessary, this option may be deselected, and the value set manually. If the sonar is
powered on and out of the water, or there are excessive bubbles, the GUI displays a
warning that the sonar is “Out of water”. If the sonar is pinging out of water, it automatically
takes measures to prevent damage due to overheating. If the sonar temperature exceeds
65°C it will shut down automatically as a safety precaution.

Roll Allows for a wider swath width in more dynamic sea states. Roll stabilization compensates
Stabilization up to £10° of roll. Note that this is unrelated to roll compensation for georeferencing, which
is handled separately.

Beam Several modes are available:

Distribution e Equiangular 256: The angular swath coverage is divided equally by 256 (the total
number of beams) to determine angular beam spacing. Use to increase resolution
around the nadir zone.

e Equidistant 256: The maximum chord distance of the swath is divided by 256 to
determine the linear beam spacing. Use to increase resolution at outer swath
edges. Do not switch while logging data.
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4.2.4 Connection

SeaRAY sonars operate in a native data format. To ensure [IIEE2T
compatibility with other data acquisition and processing software, |[EEEas e T - eErr:

the system includes a proxy that translates native SeaRAY sonar [%
data to the well-known s7k data format. The proxy is therefore run [EREE=E
from the GUI and is initiated automatically. The connection can be [ EEEE -

reset should a conflict arise. If necessary, to avoid conflict with
other sensors, the Port number can also be changed.

f NOTE: Enable Force Push for PDS and EIVA Acquisition

To receive sonar and INS data into PDS or EIVA, the Force Push option
must be selected.
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Step 4.
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Basic Acquisition Software Setup

Offsets

By default, integrated SeaRAY systems output all sonar and navigation data at the Sonar Reference
Point (refer to section 3 for more details). Therefore, each device in the acquisition software requires
the same offset to this location, i.e. the offset from the acquisition software reference point (e.g.
vessel center of gravity) to the Sonar Reference Point.

If the Sonar Reference Point location is chosen as the acquisition software reference point, no further
offsets are required. However, in HYPACK it is always recommended to apply offsets relative to the
vessel center of gravity, and note that the vertical offset is the same for all systems and should be
measured from the waterline to the Sonar Reference Point.

Seafloor Systems recommends consulting the respective manuals of your chosen acquisition
software for full setup guidance, as this section outlines the basic project setup steps only.

Data Collection Tool (DCT)

DCT is a web-based survey acquisition utility aimed to simplify standard bathymetry survey
operations. A grid can be displayed on any computer or mobile device allowing quick estimation of
survey coverage and data quality in real-time. Unlike other data acquisition packages, DCT requires
no setup or offsets. By default, all data is output with WGS84 coordinates and depth below sonar.

The basic setup steps are outlined below. Refer to the dedicated DCT manual for more detailed
operational guidance.

Download Tiles

Background tiles from OSM and Google Maps
can be optionally downloaded and saved at the
office prior to commencing the survey. This is
useful when an Internet connection is not
available onboard.

Start DCT

Start the application from the desktop shortcut
icon using Google Chrome or Mozilla Firefox.
DCT can be accessed from the same PC as
the SeaRAY GUI, or remotely from anywhere
in the world via tablets, office computers, etc. if
they are on the same network.

Data Acquisition

Press the record button to start and stop data logging. This commands the SeaRAY GUI to start
logging s7k files, and a real time grid is displayed. Recorded files contain the complete survey
solution (depth, position and attitude data, including delayed heave). Line plans may also be
generated, and a left/right helmsman indicator is displayed.

Data Processing

The acquired s7k files should be processed using your software of choice (e.g. HYPACK, Qimera,
CARIS, etc.). Here, patch test results and sound velocity profiles are applied, and the geodetic setup
is defined.
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5.3 HYPACK

For more comprehensive guidance, refer to the HYPACK manuals. With integrated SeaRAY sonars,
all systems (navigation, attitude and multibeam) should have the same offset applied, as measured
from the vessel center of gravity to the Sonar Reference Point. Note that the vertical offset is
measured from waterline. The HYPACK sign convention uses +Forward, +Starboard, and +Down.

Step 1. Enable HYSWEEP Survey
Check Include under HYSWEEP Survey. This allows devices to be added for multibeam surveys.

HYPACK Combined Hardware = (m] X
File Options Help
= %o Hardnare System
=-ww Soat
& Applanx POS MV Ne HYSWEEP Survey HYPACK Survey
=} HYSWEEP Survey
@ Applarix POSMY M Incude [[]1nstaled on Towfish [l Show XYZ Fies
& NORBIT WBMS [ sidescan Devices on Towfish [ start Logging at Startup
[CJindwidual Tide Per Mobile
Sdescan Survey
[Jincude [Jinstaled on Towfish Printer Connection
Synchronize Computer Clock
Select Device to Syndvonize Clock
None (no synch ) v

Step 2. Define Boat
Select Boat and give it a name. For more intuitive visualization, add a tracking point, preferably to
the Sonar Reference Point (for standard installations). Edit Vessel Shape as appropriate.

HYPACK Combined Hardware - O X 0 FIVPACK ChilibNiad Fimi = B X
File Options Help
7ile Options  Help 2 §o Hordware Moble SurveyDevices Vessel Shape
= ¥2 Hardware Mobile  Survey Devices Vessel Shape e @ rcch M,, pos | Vessel Shape [C:¥HPACK 2020180t Shopes WOAT. 99
E}- s NORBIT Boat S HSWESP Suve) (3 L e =
&) Applanix POS M)V Ne @ st ESNNN Dvowimraccoows  :o)sow rsweze e
Name ISeaRAY Boat I &7 NORBITV  +Referende Pont tt| |-Reat vew
= HYSWEEP Survey © Tradang Pont
&) Applanix POSMV o ey
NORBIT WBMS Tracking Point 1 T
Starboard JUES ST 1o 5 | ]
Forward L ! == —1 I

Step 3. Configure Position and Heading Device
If using HYPACK 2020 or earlier, add the Applanix POS M/V Network device and configure it as
shown below. If using HYPACK 2021, ignore this step and move onto the next.

5 HYPACK Combined Hardware

File Options Help
0K

=B hardeare [[JUse PPS signal for timing
T mlﬂ MN Ne Serial Port s
HISWES Survey Device Connection X
Connection Type Network bl

[4] Use POS MA/ tme-tags even when not synchronizing (be careful !
Solution status for Network Parametsrs

(®) Record mukibeam frame data (group 102) B Neowls Pr ¢ uop v| Role _Cien‘k »

() Record vessel frame data (gioup 1) Wide Land

FoatATK| Host [192.168.53.100

DGPS .
(®) Get heave from group 102 AR Part Write Port |0
() Get heave from group 111

Show alarm when E Cancel
(O Get solution status from group 3 B WideLaneATK
O Get solution status froen group 20 Floal RTK.
Furctons (®) Get solution status from group 10 DGPS
Stand-slone
Never

Step 4. Configure HYSWEEP Interface
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For HYPACK 2020 and earlier, add the HYSWEEP Interface, checking only the Depth function.
For HYPACK 2021, check all the function boxes (Position, Depth, Heading, Tide and Heave).

D HYPACK Combined Hardware = =8 X &5 HYPACK Combined Hardware = o X
File Options Help File Options Help
1 §2 Harcware Survey Devices  Survey Connect  Offeets 15 B2 Hordware Survey Devices  Survey Comnect  Offsets
£ s Soat = ww oat
& A0 e — S riwicro
&) HISWEEP It R —— g‘ e [ Enabled [ umit update Rate meec
= rSuEP S |\ i T — e
= W =
@ foprn | "PACKSNERDRVG  I6.LLO & Add> © HYSWEPSuv | Device Conmecton
& NorerT HYPACK® Generc Outp...  14.0.1.0 = Reave =) Applanix None ] E]
m HYSWES? Interface 18.2.1.0 &) NORBIT
HYSWEEP Playback Driver  16,0.0.0 Device Connection X
IMC - Suction Tube Posit...  14.0.1.3 Recordry Inb
HYPACK 2020 | [HYPACK 2021 | - -
< > | Setip Oumt
View ame
(0L Name @ Descrption VEEP Intarface QOpony
List
Drver Functions |-+
Functions Optiors : I;zsglon | : ] Cance
-/ swﬂ‘u Use for m v Hezdng Network Test
W Tide ==
% - ' Heave < >

Step 5. Configure Motion Device
For HYPACK 2020 and earlier, under HYSWEEP Survey, add the Applanix POS/MV Network
device and configure it as shown. For HYPACK 2021, ignore this step and move onto the next.
& HYPACK Combined Hardware = [ Manufecturer /Model  Commect  Offsats
File Options Help
H?:mmw Manufactrer [Model Comnec] * APPlena Setup = (8] X Stnaicd s i
& ropaxPOSMA Nt manufacaurer | Model Sensl Dver [MRecord ran message
& HYSWEE Interface fm ?::r.;_q%% = @ 7551 Message 1 i
= HYSWEEP Survey
o T - g O 755 3 Messags (Recsed Remote Hoave Ok
i NORBIT W Sdcscn O Simad EM000 Mossags Port e |
e S———
Allas Fansweep
pros :m.égﬂ ff) Use Group 102 For Prch, Rcll, Hoading and Heave
:: m:::g mg (O Use Group 1 For Pich, Ak and Heading Comport Test
mwwmz Netwark Test
FE—— .
NORSIT WBMS S— ]
Step 6. Configure Multibeam Device

Under HYSWEEP Survey, select NORBIT WBMS. In the WBMS Setup window, select Sidescan
Recording if sidescan data is also required. Note that bathymetry data automatically includes
bathy intensity values at the bottom detection point, which provides coarse backscatter.

HYPACK Combined Hardware ~ o X = [i
file Options Help J HYPACK 2020
5 ¥ Hardware or | -
S dw NORBITBoat | 5 wems setwp = O X
& AopanxPOSMIVNEY  ppamfactures /Model hnufacturer [Model Connect  Offsets
(59 HYSWEEP Interface Leia L“S:* o St [JSidescan Recording [ Snippet Recording
S HISWEE Survey Marine ]
&) AeplanixPOSMYI| | eere Sonic Sea Scan MRCExdloer | [ Snippet SS Recording [ Log Datagrams MEnabled  [Jignore Checksum TimeoutInterval |15,q
&) NORBIT WEMS Newton Laser (Beta) [ltog Water Column
NVEA-0183 Gy Record raw me:
‘mrrouux:m Dual Head D 800e
:
San Log Head 1,2 Sippet Datagrams to Separate Files Network Connection
Eorviorf ot Merge Head 1,2 Snippet Datagrams into a Single File
Odom Echoscan 1T Port lmo
= =] [o=
Specic Sonsr
2 off BRemwenst porerrves | Internet Address [ 127,001

If using HYPACK 2021, enable the Use Pass Through Position, Heading and MRU option. This
provides the navigation solution, simplifying the setup by removing the need for the Applanix
POS/MV Network devices that were required in previous versions.
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HYPACK Combined Hardware

(@) HYSWEEP Interface
=) HYSWEEP Survey
/=] NORBIT WEMS

INORBIT WBMS
Novatel SPAN

Odom Dual ES3

[JSnippet SS Recording

[Juse Rotator Data

Dual Head

[m] * #7 WBMS Setup - [n] X
e opiors e HYPACK 2021 | HYPACK 2021 |
=¥ Hardware Multbeam Devicss Connect  Offsets Al Offsets [ Sidescan Recording [ Snippet Recording
= o Boat

[JLog Datagrams

[ use Pass Through Position, Heading and MRU

[JLog water Column

Log Head 1,2 Snippet Datagrams to Separate Files

Merge Head 1,2 Snippet Datagrams into a Single File

5.4

Spedfic Sonar Identification
NORBIT WBMS v

NORBIT WEMS

Cancel

Qinsy

The following sections show recommended configurations of Qinsy v9 for all SeaRAY sonars. It
assumes that the INS reference is collocated with the Sonar Reference Point. Note that the Qinsy
sign convention uses Y+ Forward, X+ Starboard, and Z+ Up. Qinsy structures all data in a native
database format. All data and hardware settings including offsets are saved to a database file.

Step 1. Configure Geodesy
Access the Geodetic Configuration from the Qinsy console and specify the relevant geodesy.
Step 2. Object Definition
From the Qinsy console, select Setup > New Database Specify the shape of the vessel and the
reference point for Qinsy (e.g. vessel center of gravity)
Oiject Definition * Vessel Parameters X
General Object Dedintion Standard Deviations Height
Tipe- Survey Veeud = SD Draft: m  SDSquat 0050 m  SDLoad: 0050 m
M |MV SeaRAY SD Tide: 0300) m Relative timing ermor between systems: 0025) o
Ciect A Poink Descriptions (Administrative)
Description of Steered Point \
Doncrption [Mv searAY coc
Orboard Navigation Sysems: |
Height abowe draft refenence; 0000 m
) Vessel Time Definibon (Administrative)
Dec SEasael Time comection in hours to vessel's time to convert to GMT (UTC): 0 h
e st - Time comection to vessel's time to convert to Master vessel's time: 0l s
Step 3.  Add Multibeam System
Specify a system name, e.g. SeaRAY, and select Multibeam Echosounder as the type. Select the
Reson SeaBat 7k (TCP/Network) driver, use port 7000 and IP address 127.0.0.1.
Mew Systemn s Seabat Tk Settings x
Syt System
Narbit ~
Mame [searaY
Packet storage for processing
Type: 7 Muttibeam Echosoundsr ~ N
SR TR View data in Ginsy
Driver |Flasor| Seabat 7K (TCP/Network) )
Water column None >
Snippets None e
Port number:
IP address: 127 . 0 . 0 . 1 Minimum snippet sample window (0 = auto) ‘D |
Maximum snippet sample window (0 = auto) ‘D |
Heamiioda s 8 Please note that enabling the storage of raw packages in the storage database may
increase the size of the storage database signfficanthy
Notes
10 Parameters are enly used in online mode and have no effect in replay mode [ Manually select recorded packets (advanced)
This driver also suooorts other svstem tvoes More info. [[] Synchronize recording with Ginsy
Under Raw Data Recording, for standard bathymetric data collection select the NORBIT System
and None for Packet Storage, Water Column and Snippets.
Step 4. Enter Offset to Sonar Reference Point
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Step 5.

Step 6.

MV SeaRAY

Step 7.

@Seafloor

In Multibeam Echosounder Parameters, click the + button to create a node. Patch test values (roll,
pitch and heading) may be entered if known. Enter 1024 under max beams per ping. Use the default
echosounder accuracy and correction values. Click Finish.

Multibeam Echosounder Parameters

x Edit Variable Mode

Model, Transducer Location and Mounting Angles Hode

‘ Description Value Mame:
Object MV SeaRAY -

Transducer Setup Assume Common Acoustic Center hd Eseien
Transducer Mode SeaRAY ~| [+

Roll offset 0.000° i Dbieat
Pitch offset 0.000°

Heading offset 0.000°

Decoding

Max. beams per ping

Sound Velocity

(®) Use sound velocity from unit

Use sound velocity:

Echosounder Stabilization
Unit is roll stabilized

Unit is pitch stabilized

Z [Up = Pasitive]:

Dffset Parameters

A-prion 5D

Add Side Scan System (Optional)

Related systems may now be added. To add side scan, a port and

# [5tbd = Positive):

' [Baow = Positive]:

o«
[}
2
k]
b3
<

MV SeaRAY

Oftzet fram Dbject Reference Point

=] =

= Sl gl | w

=S = 2| =

= 2= =
=

starboard channel should be

added and the frequency should be specified. Iltems marked with an asterisk (*) will not impact the
data and are only for record keeping. Click Finish when done.

New System - Related System [NORBIT Bathymetry [Sidescan Sonar’

System

Name: ‘SeaRAY [Sidescan Sonar]
Type % Sidescan Sonar

Socket Seftings

Daver: [Reson Seabat 7K (TCP/Network)
Port number: ‘ 7000 ]

1P address: 127.0 .0 .1

Maximum update rate: 0.000| 5

Moles

Add Pitch/Roll/Heave System

Sidescan Sonar General Parameters

Location

Object MV SeaRAY

Associated Multibeam System

System SeaRAY

Sound Velocity
Use sound velocity from unit

Use sound velocity:

1485.000| /s

Sidescan Senar Channel Setup
Sidescan Channels
Tx Frequency Orentation  Node Add
*
= = 400 Port SeaRAY
Bem
400 Starboard  SeaRAY =
v
Channel Properties
Properties (Admin _
Manufacturer Transducer: SeaRAY REaL (Administrative)
T Qriertation: Staboard
Model Erequency kHz) | 400
Reson 8125 ol offset: 0.000 width * D-W‘
Pitch offsat: 0,000 Vertical beam pickh * 40.000)
Heading offset: 0.000 Veriical tilt angle: * 10.000

From the Database Setup window, right-click System, click New System and add a Pitch/Roll/Heave
sensor. Please note that for Applanix systems, the sign convention is positive downwards:

Add Gyro Compass System

New System Motion Sensor Parameters Motion Sensor Parameters

Syen == Time Paramsters Heave Data
Hame pplanix Atitude

Object MV SeaRAY = Heave delay:
Tipe:

pe: + Pitch Roll Heave Sensor Mode (Lever Ami; SeaRAY o

e Sot: 102 " Standard Deviations Motion Data
F Network - POS MV V5 (Binary Groups 1/102/103) 5D roll and pitch

Rotation Measuremenis Rotation Conventions.

) 5D heave fiked:
Type: HPR ol first) v Floll convention:
Posiive heeling to stasboard 5D heave variable

Unit: Jegres: =
Fort nymber 5602 E Fiker on & * z Piich convention:
P address: 182 . 168 . 53 . 100 e 1 Postive bow up Quality Indicators (Administrative)
Nate that using multipie UDP input divers on the same port. fitedng on 3 Quality indicator roll and pitch:
source address for each drver. wil only work F the data is sent as a broac Heave Measurements Alignment Coections C-0's) e g

Sign: Postive downwards Boll offset: 0.000 Quality indicator heave:
e [ o]
147 Paenmatars s ks siaad in anbna made and haws na affact i sl Unit: Meters. ~ Pich ofiset 0.000! Nasrrintion ~f sl indicstar

s

[ oom] -
[ oo m
[ d=

Heave fitter length:

Standard Deviations Offsets
SD roll offsst [§
5D pitch offset: (
5D heave offset: t

Standard deviation o

Standard deviation ~

Repeat the previous step to add a new system, but this time add a Gyro Compass:
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Step 9.
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New System - Related System [Applanix Attitude [Gyro Compass]] X

System

Name.

Type: 4 Gyro Compass v
Socket Settings

Driver Netwark - POS MV V5 (Binary Groups 1/102/103) v
Port number. 5602 Fiter on data source

1P address. 192 , 168 , 53 . 100

Note that using multiple UDF input drivers on the same port, fitering on a different
source address for each driver. will only work if the data is sent as a broadcast

Notes
10 Parametess are only used in online mode and have no effect in replay mode:

Add Position Navigation System

Gyra Dbsenation Parameters

Gye Obaervation
Hame: | Aogianix Heading
Liceation: MV SeaRAY =

Typsa: Beanng (Tue) w
Ut Degrees -

g, o000

Fired G0 00000000

Merigble C0. 000000| @) Apphy 15-0) olfeets fred
Seake Lactor 1.000000000) () Apply scale factor bl
St idertfiers

St rumber 1: e ~

Repeat the previous step to add a new system, but this time add a Position Navigation System. The
Horizontal and Vertical datum will obviously depend on project specifications.

Add Time Synchronization System

MNew System - Related System [Applanix Heading [Position Mavigation System]] X Pasiticn Systern Parameters
System Locaton
pect: MV SeaRAY
Name ‘Applanu Position i eal
fresnia: SeaRAY
Type: ~
¥p k. Position Mavigation System — = -
Socket Settings Fecwiver Fogtions
Driver: ‘Neiwnrk - POS MV V5 (Binary Groups 1/102/103) ~ Herzontal galum: WGE_ 4
Fecetver Hechts
Aertical datum: WGES_84
Port number: Fiter on data source [rm— No Lievel Carrechin
IP address: 192 . 168 . 53 . 100 Heigft affaet 0000 m
Note that using multicle: UDP input drivers on the same port, fitering on a diferent _ =

EEAL
Recsiver number s used as slot
rumber in case of mutple cutpuls.

A time synchronization system must be added. Use binary group 7 without a PPS box.

New System - Related System [Applanix Quality [Time Synchronization System]] X
System
Name |Ponlmn Time
Tipe: & Time Synchronization System v
Socket Settings
Diver: [POS MV V5 inary Group 7- PPS Time) (Network) v
Potnumber | 5602 | [ Fer on data source
1P address. 192 . 168 . 53 . 100
Note that using multiple UDP input drivers on the same pod. fikerng on a dfferent
source address for each drver, wil only work f the data is sent as a broadcast
Netes

Step 10. Configure Qinsy Online Filters

Seafloor Systems recommends adding a Range filter (minimum 0.5m)
and Brightness/Collinearity filters. This is set under Controller > Settings

PPS System Options

QPS PPS Adapter Setup

Accurate acquistion of sensor data & s advised to interface &
GPS PPS pulse via a GPS PPS Adapter, The PPS Adapter
needs to be connected on a senal port of the computer.
preferably COM port directly on the

Clillse PPS Adapter?

Automatic Matchng

Advanced Settings
] Disable Windows system time synchronization

ltem Min Max
Depth outside 2.00 20.00
[¥ Range outside 0.50 500.00
Sector outside -73.00 73.00
[ Heave above 5.00

> Echosounder Settings in Qinsy Online. It removes the false trail of [TEeceeds | |
soundings at nadir which have Om range and quality flag zero.

“7 EBrightness test fails | |
‘FCﬂlmaarityte;tfa\\; | |

NOTE: Time Synchronization Accuracy Alerts

Red time synchronization alerts in Qinsy Online are generally not a concern,
as all data is time stamped at source. This alert can safely be ignored.
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Appendix A: Technical Drawings
A1.  SeaRAY - Wet-End Dimensions
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A2.  SeaRAY - Mounting Hole Pattern
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SeaRAY - Offsets

A3.
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