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1

1.1

Introduction

Terms & Abbreviations

AMPS
Aux
Bandwidth
CoR
Cw
DCT

EA

ED

FM
GAMS
GNSS
GPS
GUI

IHO

IMU

INS

iSIU
iWBMSe
iWBMS
iWBMSh
LED
MBES
NTP
POS
PPK
PPS
PTP
RTK

Rx
SBAS
SIU
SNR
SONAR
STX

TX
USACE
VvDC
WBMS
WINGHEAD B41
WINGHEAD i77h

Amperes

Auxiliary

Range of frequency sweep

Center of Rotation (or Center of Gravity)

Continuous Wave (single frequency)

Data Collection Tool

Equal Angle beam distribution

Equal Distance beam distribution

Frequency Modulation (swept frequency)

GNSS Azimuth Measurement Subsystem

Global Navigation Satellite System

US Global Positioning Satellites (often describes all GNSS)
Graphical User Interface

International Hydrographic Organization

Inertial Motion Unit

Inertial Navigation System

Integrated SIU

Integrated WBMS — Entry Level (SurfMaster)
Integrated WBMS — Standard (mid-grade with WaveMaster)
Integrated WBMS — Pro (with top level OceanMaster)
Light Emitting Diode

Multibeam Echosounder Sonar

Network Time Protocol

Positioning & Orientation System

Post Processed Kinematic

Pulse Per Second

Precise Time Protocol

Real Time Kinematic

Receive

Satellite Based Augmentation System

Sonar Interface Unit

Signal to Noise Ratio

Sound Navigation and Ranging

Steerable Transmission

Transmit

USA Army Corps of Engineers

Volts — Direct Current

Wideband Multibeam System

WINGHEAD Multibeam

Integrated WINGHEAD Multibeam — Pro (with top level OceanMaster)

Sonar User Manual
GUI: 10.4.8/ FW:5.2.1

Contents September 11, 2020

Page 6 of 103



1.2

13

Technical Overview

NORBIT sonars are the most compact, high resolution, wide swath multibeam sonars available. With
a dry-weight of less than 4.5kg (10lbs), beam widths of only 0.5° at 400kHz, and low power
consumption, the stand-alone multibeam sonar easily mounts to a survey platform of any size.

NORBIT’s sonar technology is unique to the industry as the first platform designed as a cylindrical
array wideband system with frequency modulated (FM) transmission. From the returning signal, 256,
512 or 1024 beams are formed within a user-selectable 5° to 210° fan-shaped swath. NORBIT has
implemented cutting edge signal gain compensation, adaptive gating/thresholding, steerable
transmission capability, and proprietary amplitude and phase detection algorithms to achieve
accurate and repeatable bottom detections.

All processing and export of time-stamped bottom detection occurs within the sonar head. The
system requires very little user intervention to achieve clean and repeatable bathymetry. Hardware
installation is similarly easy and quick. A single cable powers and connects the sonar to a small
Sonar Interface Unit (SIU). The SIU connects to a data acquisition PC by a single Ethernet cable.

With latest FPGA circuits, integrated surface sound speed probe, and 21st century engineering,
NORBIT systems provide the resolution and capabilities of much bulkier systems. Efficiency savings
begin with the installation: the compact (and lightweight) form-factor enables for simpler mounting
infrastructure than earlier generation box-shaped multibeam sonar systems. Low power
requirements allow added flexibility on very small survey vessels as well as any vessel of
opportunity.

NORBIT offers many options for a tightly integrated bathymetric mapping solution that combines all
sensors required to carry-out high-grade bathymetric surveys. The integrated systems, with a
complete GNSS/INS system, drastically streamline the setup process and reduces measurement
uncertainties.

Primary GNSS Antenna

Laptop or PC Secondary GNSS Antenna

N\ o \, o=

LiDAR (Optional)

Ethernet
Interface

RTK Corrections
(Optional)
Vel Profil
Sound Velocity Profiler Multlbeam

NORBIT WINGHEAD Series & WBMS Series

NORBIT sonars are based on a state-of-the-art analogue and digital platform featuring powerful
signal processing capabilities, offering high resolution bathymetry and several imagery and
backscatter outputs, ensuring the highest quality survey data performance.

The WINGHEAD series has a receiver beam width of just 0.5° at 400kHz and is the first cylindrical
ultra-high-resolution bathymetry product on the market. Both the WINGHEAD and WBMS series are
available in a range of configurations, both as standalone sonars and with tightly integrated
GNSS/INS systems.
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1.4

1.5

1.6

NORBIT
WINGHEAD

Ultra High-Resolution Curved Array
Bathymetry System

0.5 x 0.9° at 400kHz
0.3 x 0.5° at 700kHz

WINGHEAD i77h
WINGHEAD B41

“aWl: NORBIT
P \WBMS

Wideband Multibeam Sonar for High
Resolution Bathymetry

0.9 x 0.9° at 400kHz (Narrow TX)
0.5 x 0.5° at 700kHz (Narrow TX)

iWBMS
WBMS

iWBMSh
iWBMSe

Advantages of the Cylindrical Array

e Unlike a flat array, bottom detections from a cylindrical array are much less susceptible to
surface sound speed errors.

e Due to proprietary progressive beamforming techniques supported only by cylindrical arrays,
NORBIT sonars form narrower beams than flat arrays, resulting in superior bathymetry quality.

e At all frequencies, NORBIT sonars provide increased swath coverage with a smaller beam
footprint for a fixed aperture.

e The cylindrical array of the NORBIT sonars can cover a full 210°. Flat array systems would lose
data fidelity at much lower swath angles (+ 80°) and would necessitate mounting two or three
sonars at angles to achieve higher swath coverage.

e The cylindrical array presents a more hydrodynamic profile allowing for faster transit, less
vibration, and use of lighter mounting hardware. Sturdier mounting, such as hull mounts, enables
a maximum transit speed of >20 knots.

Advantages of the Integrated INS

Factory integration of critical sensors provides several benefits. Offsets between the sonar and
inertial navigation system are fixed and predefined within the system setup. The user need only
measure the offset to the bottom of the primary GNSS antenna.

Cabling and software integration between the sonar, positioning, heading, attitude and sound speed
probe is handled internally. The onboard surveyor need only connect the wet end to the topside via
a single cable and then connect the primary and secondary GNSS cables (which are each labelled
on both ends of the cable to remove installation uncertainty).

Advantages of Steerable Transmission (STX)

The NORBIT STX is a steerable projector system that allows the transmit beam to be directed +10°
in a scanning pattern. In its most basic configuration, this scanning allows the system to ensonify
areas that otherwise would not be. This functionality aids inspection surveys by giving a more
complete picture of the survey area or target. Additionally, it can be used to capture extra detail on
complex structures, such as shipwrecks, during a single pass.

Sonar User Manual
GUI: 10.4.8/ FW:5.2.1

Contents September 11, 2020

Page 8 of 103



1.7

1.8

1.8.1

Scanning can be activated by the user at any time. The user defines a step size, and each step
angle occurs with each ping. The time to complete a full scan depends on the current ping rate, for
example a ping rate of 20Hz, and a step size of 20, means 1 second per scan.

. Forward sweep ensonifies area behind the
e ... piling before the vessel is adjacent to it | Approaching e

Aft sweep ensonifies area behind the *
piling again after the vessel has passed it

STX can be used for many applications, including obstacle avoidance, dredge monitoring, and cable
lay operations. It can be mounted in any orientation to change the scanning pattern. For example, a
90° rotation in heading and upward tilt allows the sonar to scan a £10° sector ahead of the vessel.

The special STX 360 configuration integrates the STX with a rotator to provide 360° real-time
coverage from a static platform. This provides rapid and efficient dredge monitoring compared to
conventional methods, since no sailing is required.

System Specifications

While continual improvements are being implemented, specifications may change. To obtain the
most current specification sheets please visit https://www.norbit.com/subsea/

Export, Shipping Weight & Dimensions

The compact size of the NORBIT systems allows for simplified shipping and handling. The lightest
NORBIT system wet-end is the 0.9° x 1.9° WBMS at 4.5kg in air while the heaviest system is the
0.9° x 0.9° iIWBMSh, which weighs 11kg in air and 7kg in water.

ITAR Restrictions

All systems are free of Canadian and EU export controls. When exported from the U.S., the U.S.
Department of Commerce ECCN 7A994 reference number needs to be quoted on all shipping
documentation.

Shipping documents should quote ECCN 7A994. This number is the same
for all NORBIT systems. NORBIT recommends DHL as a preferred shipper
when shipping internationally.

f CAUTION: Shipping Internationally from USA
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1.8.2

1.9

Shipping

Each standard NORBIT system (including all components) are shipped in a single, lightweight
Pelican case that meets airline baggage guidelines.

Airline Checked Luggage: Despite the rugged freight case construction with dense form-cut foam
shock absorption, it is prudent to handle the full cases with care. Please ensure an airline “Fragile”
label is prominently displayed.

Airline Carry-On Baggage: The sonar case may be hand-carried onto many airplanes but when
checking through airport security it is often required to remove the sonar from the case for x-ray.

Caring for Your Investment

Take care when handling the sonar, and use “Fragile” labels when shipping via courier. Never
support the NORBIT 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. When
mounting the sonar, always use a sturdy padding (foam) underneath it. For the stand-alone WBMS
sonar, when shipping in a non-foam cut case, remove the sound speed probe and replace it with the
blue dust cap. For WINGHEAD sonars, the sound speed probe should never be removed.

Do not leave the system in the sun for long durations. Prolonged exposure to UV rays may cause
degradation of the polyurethane coating on the transducers; potential damage includes drying and
crack formation which would permanently expose and damage sensitive sonar electronics.

CAUTION: Sonar Protection & Biofouling
A When submerged for long periods, the sonar is at risk of biofouling.
(especially in warm salty water) or may be subjected to stray electric

currents. NORBIT offers both titanium housing, additional anodes and
factory applied bio-fouling paint that is tested against acoustical losses.

To clean the NORBIT sonar, only use mild, nonabrasive soap, fresh water, and a soft brush to gently
scrub the sonar. Do not use a pressure washer to clean the sonar, as this can damage the housing.
To protect the system from corrosion, take extra care when handling to not scratch the anodized
aluminum housing (not a concern for titanium housing). It is also good practice to rinse off the sonar
after use, especially if used in saltwater, and allow it to dry completely prior to storage.

If the sonar will be in the water for extended periods, it is recommended that sacrificial anodes be
used to protect against electrolysis. Anodes can be collared around the cable connection and
inserted into the receiver frame. Care must be taken to not scratch the anodizing on the aluminum
housing during installation. Spare anodes can be purchased directly from NORBIT.

If your system is protected with antifouling paint then additional care is required to ensure the paint
is not scraped or degraded during mobilization, shipping or handling. After retrieving the sonar from
the water, wipe down the system with a clean towel to clear off dirt, grime, marine growth, etc. that
may otherwise compromise the sonar.

To prevent damage to system electronics, always turn off power before

CAUTION: Do Not Connect or Disconnect Cables with Power On
A disconnecting or swapping cables.

Sonar User Manual Contents September 11, 2020
GUI: 10.4.8/ FW: 5.2.1 Page 10 of 103



1.10

1.10.1

Maintenance Schedule

It is good practice to perform periodic inspections or checks of the sonar system. The table below
lists several checks, recommended by NORBIT, to guide users in performing maintenance checks.

Before Each Survey

Component

Inspection

Additional Notes

Receiver Array

Inspect polyurethane for gouges, nicks or
separation from housing. The array face should
be smooth and uniform.

Water intrusion will result in damage
and be costly to repair. Always store
sonar away from sun.

Projector Array

Inspect the projector array for gouges or nicks
and check the attachment area of the projector
with the sonar housing. The projector surface
should be smooth and uniform.

Water intrusion will result in damage
and be costly to repair. Always store
sonar away from sun.

O-Rings on wet

Check O-rings for damage and particulates that

If missing a spare O-ring, please

end cable may interfere with O-ring operation and keep it remove and borrow one from the
connections lightly lubricated. Use Silicone Grease that is cable wet-end protective cap and
min. 90% pure. contact NORBIT Support for
replacements.
WBMS Sound Remove sound speed probe and check Bad or missing surface sound

Speed Probe

connector for corrosion. Probe O-ring should be
in good condition. Replace probe and ensure a
tight fit. Apply light coating of silicone grease to
O-ring prior to re-attaching probe. Compare
value with corresponding value from profiler at
same depth. Difference should not exceed 1m/s.

speed will create beam steering
errors and affect outer swath data
performance. It is recommended
that the probe be calibrated every
18-24 months. WINGHEAD probes
should never be removed.

Sonar Housing

Inspect housing for scratches and corrosion.
Ensure anode is in good condition (for aluminum
housing).

Small scratches compromise the
galvanic barrier of the aluminum
housing.

Sonar Check for debris and clean with compressed air. | Sonar connection is not wet-
Connector Cable connector must be dry and clean. Use mateable. Do not disconnect or
protective cap when not in use. connect when sonar is submerged
or in wet areas.
Sonar Cable Check connectors and clean with compressed A bad connection or bad cable will

air. Run cable through hand and check that
cable is smooth, without kinks and tears. Check
that pins are shiny and not bent. Check O-rings
for wear and replace as necessary. Use small
amount of silicone lubricant.

corrupt survey data. Treat the cable
with great care (do not stand on it).

Sonar Mounting
Bolts

Check that threads on plastic sleeves are intact
and not de-threaded. Vibration over long term
can loosen bolts and compromise data quality or
loss of wet-end.

Use only stainless-steel bolts and
washers. Use Loctite 242 Blue, lock
washers and/or nylon nuts.

Mounting Check that all hardware for the mounting bracket | The bracket is very robust and
Bracket is tight. Care must be taken when checking the provides electrical isolation from the
mounting screws for the sonar as over tightening | vessel.
may damage the connections.
Electrical & Check that plate is included in shipping case and | This protects the aluminum sonar
Galvanic used between sonar and sonar bracket when housing from galvanic corrosion.

Isolation Shield

mounted. For the WBMS (non-integrated
systems), it is imperative to use the included
electrical isolation shield.

Firmware &
GUI Versions

Ensure that both firmware and GUI versions
match and are latest. This may require an
annual maintenance cost.

Contact NORBIT Support for
details.
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1.10.2

1.10.3

1.104

1.11

After Each Survey

Component Inspection Additional Notes

Complete Kit Perform all inspections in the previous section. Store the system in a dry location at

room temperature.

Wet-End The wet end should be rinsed with fresh water. When not in use, the sonar cable
Clean off marine growth with a soft rag. If (and IMU cable for integrated
barnacles are present, remove them carefully so | iWBMS systems) should be secured
as not to pit or nick the polyurethane. If any with the included protective caps.
damage occurs to the anodized aluminum or The length may be adjusted by
polyurethane, send photos to NORBIT Support grabbing one of the collars and
for analysis. Allow the kit to dry before storing. pulling on the cable.

Once back at the office, store with lid open.
Monthly
Component Inspection Additional Notes
Complete Kit Perform all inspections in the previous sections. Ensures that users are ready for the

next survey.

Sound Speed
Probe

Compare surface sound speed probe with another
sensor. If the difference exceeds 1m/s and the
comparison conditions are similar, determine
which sensor is bad and return for calibration.

The surface sound speed sensor
should provide reliable data for an
18-24-month period.

Annually
Component Inspection Additional Notes
Complete Kit Perform all inspections in the previous sections. Calibration service includes surface

NORBIT offers factory health checks or on-site
system health checks. The factory health check is
recommended as it allows a full system inspection
and calibration service to be performed, whereas
the on-site health check is limited. A factory health
check is recommended every two years.

sound speed calibration. Contact
NORBIT Support for details on our
factory health check. It is the
responsibility of the user to
schedule the calibration.

Cleaning Hull-Mounted & Bio-Fouled Systems

A

CAUTION: Do NOT Use Pressure Washer

The sonar is a very delicate instrument. To prevent damage, do not use a
pressure washer, and only scrub the sonar using super fine abrasive pads,
such as 3M™ Scotch-Brite™ Light Cleansing Hand Pad 7445.

1. Remove the system from the vessel and secure dust resistant caps on the sonar bulkhead

and cable.

2. Remove as much fouling from the sonar as possible by hand.

3. Obtain a bucket large enough to fit the entirety of the sonar. In the container, mix in a 50/50
ratio of CLR® (Calcium, Lime, Rust cleaner) to water.

4. With the bulkhead cap tightened, completely submerge the system in the 50/50 solution for
approximately 2 hours.
5. Remove the sonar from the solution and scrub the sonar using a super fine abrasive pad

and water.
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1.12

6. If fouling remains, repeat the soaking process. This process can be repeated until all
biofouling has been removed from the system.

7. Allow the system to dry fully prior to storage.

Support

NORBIT operates an online helpdesk, powered by Atlassian JIRA, that is monitored 24 hours a day,
7 days a week. The global hotline is also available 24/7 for urgent matters. For basic support issues,
please refer to the Troubleshooting section before contacting NORBIT Support.

To raise a support request, visit the NORBIT helpdesk to register an account and create a ticket.
After logging in, select “Technical Support” and complete the form. Each ticket is assigned a unique
ID (NSS-XXXX) which must be included in the email subject if replying to the ticket from a regular
email client. A support engineer will be assigned to your case and will contact you shortly.

Please include as much information as possible when contacting NORBIT Support:

e Your name and organization

e NORBIT system model and serial number

e Software versions

e Detailed description of the problem or request

e Relevant screenshots, error messages and system logs (see section 4.6.5.4)

e For INS faults and data quality issues, send the raw INS data, stored at:
C:\Users\<user>\NorbittWBMS\Applanix Logs\

e Details and photos of the installation, if relevant

e Data samples if relevant. Raw data recordings from the GUI should include water column
data (enable the “View WC” checkbox under Backscatter Controls)

The JIRA helpdesk can also be used to request a service RMA.

When emailing the NORBIT Support address directly, a JIRA ticket will automatically be created and
NORBIT will generate an account for you. To access the ticket, visit the helpdesk and select the
“Forgot your password” link to reset your password.

NORBIT Subsea AS Phone: +47 739 82 569 (UTC+2) *

Stiklestadveien 1 Support: https://norbit.com/subsea/support/

7041 Trondheim Email: subsea_support@norbit.com

Norway *UTC time offsets above may be +1hr off due to
daylight savings time
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2 Hardware Installation
For well-seasoned multibeam users, the Quick Start can be used. All first-time NORBIT sonar
operators, however, are strongly encouraged to fully review this manual prior to commencing a
survey project. The warning boxes may not cover all critical notices.
NOTE: Subsea (ROV/AUV) and USV Installations
A For ROV/AUV/USYV installations, please consult the technical note (TN-
190041) for integration guidance. Contact NORBIT Support if you do not
have this document.
2.1 Power Requirements
NORBIT 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 NORBIT
sonar. If dirty power is assumed, connect the system directly to a 12-24VDC battery and test.
Additionally, power can be provided directly from a 12V deep cycle battery using the included pigtail
that plugs into the power port on the SIU.
2.1.1 Power Consumption
Contact NORBIT Support if your power requirements dictate a lower power consumption.
System Average | Maximum
WINGHEAD B41 TBC 75W
WINGHEAD i77h TBC 90w
WBMS Bathy (12003) 40W 55W
WBMS STX (12003) 50W 65W
WBMS Bathy Long Range (12003) 40W 60W
iWBMSe / iWBMSe Long Range (12006) 55W 70W
iIWBMS / iWBMS Long Range (12004) and iWBMSh (12007) 60W 75W
iIWBMSh STX (12007) 70W 80w
iWBMSh Dual Head (12007) 100W 160W
Sonar User Manual Contents September 11, 2020
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2.2 Wet-End Overview

NORBIT can provide 3D models of transducers, in the STEP file format, to support your installation
plan. For such requests, please contact NORBIT Support.

Always inspect O-Ring before connecting wet-cable and replace as needed.

Apply a thin coat of synthetic grease (e.g. Molykote 55) to O-Rings. Strongly

hand-tighten wet-connector (push in and tighten until firmly connected). If the
connector sticks, apply a very thin coat of grease to the threads.

f CAUTION: Properly Seal Wet-End Connection

2.2.1 WINGHEAD B41 & WINGHEAD i77h

WINGHEAD B41 is a standalone sonar, whereas WINGHEAD i77h contains the well-known
Applanix GNSS/INS system. All sonar processing occurs in the sonar head. Dimensions are the
same for both models.

Mounting Bracket

" L_‘) &,9 U I Anodized
S Aluminum Housing
- @ L /

/ Side View \

Projector Arra
: y Cylindrical Receiver Array

Mounting Bracket Sound Speed Probe

Sonar Connector
(single cable carries \
sonar and optional o
IMU data)
Cylindrical Receiver Array

Perspective

The WINGHEAD i77h contains the Applanix OceanMaster (AP-30). This MEMS-based IMU is
housed inside the projector of the wet end assembly, resulting in a very compact form factor. The
systems are optionally available with POSPac MMS for full positioning and attitude PPP or PPK
solutions.
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2.2.2 iIWBMS, iWBMSh & STX

iIWBMS, IWBMSh, iWBMSe and STX models contain the well-known Applanix GNSS/INS systems.
The systems are optionally available with POSPac MMS for full positioning and attitude PPP or PPK
solutions. The IMU is housed inside the ballistic grade front fairing of the wet-end assembly.

IMU Cable

Sonar Cable
\

Delrin Mounting Bracket
A IMU Inside
Front Fairing

/

Sound Speed Probe

Projector Array

iWBMS with standard 1.9°projector. The 0.9° projector adds only 10cm to the length.

223  iWBMSe

The iIWBMSe contains the Applanix SurfMaster (AP-18). The IMU is housed inside the projector of
the wet end assembly resulting in a very compact form factor. The IMU may be optionally mounted
on the front nose (like the iIWBMS/iIWBMSh) so that it may be easily upgraded later. The system is
optionally available with POSPac MMS for a full positioning and attitude PPK solution.

=

Delrin Mounting Bracket

IMU Inside Projector

224  WBMS

The WBMS is the most basic model of the WBMS series, containing only a sonar. The receiver
housing contains FPGA boards where all sonar processing occurs.

Sonar Cable Connector
(always inspect the O-
ring, lubricate and
replace as necessary)

~————  Anodized Aluminum
Housing

Sound Speed Probe
\

Projector Array

T

-¢——— Cylindrical Receiver Array
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2.3 Dry-End Overview

All NORBIT systems include a compact topside Sonar Interface Unit (SIU) which distributes power,
time information and data between the sonar wet-end and the survey acquisition system. This
environmentally sealed fan-less topside is dust-proof and splash resistant. The SIU will shut down
automatically at 70°C to prevent damage to electronics due to overheating.

CAUTION: Voltage Ratings
A The DB9 and PPS connections on the SIU are not rated for voltages higher

than 5V, and exceeding this could damage the system. Check all potential
connections for unexpected voltages.

CAUTION: Cover Connection Ports

A When operating in open environments, all connection ports on the SIU
should be tightly sealed either with the NORBIT supplied cables or, if the
port is unused, with the port covers provided with the system.

2.3.1 WINGHEAD Integrated Sonar Interface Unit (iSIU-WH, PN 29060)

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
(SAMTEC Part# RCE-01-G-05.00-D)

Aux In/Out 10-pin interface for communication with auxiliary devices

10-28 VDC Input DC voltage

* NORBIT offers a split serial option, which allows ASCII/Binary output of GNSS/INS information for up
to 3 serial connections. Contact NORBIT Support for more information.
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2.3.2 WINGHEAD Sonar Interface Unit (SIU-WH, PN 29064)

Connector Description

Sonar 10-pin interface to sonar

COM (Serial) NMEA ZDA timing input

PPS 1PPS input for timing

Ethernet For communication between topside PC and sonar
(SAMTEC Part# RCE-01-G-05.00-D)

Aux In/Out For communication with auxiliary devices

10-28 VDC Input DC voltage

233 iIWBMS, iWBMSh, iWBMSe & STX Sonar Interface Unit (SIU-1-NAV, PN 29028)

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
(SAMTEC Part# RCE-01-G-05.00-D)

Aux In/Out 10-pin interface for communication with auxiliary devices

10-28 VDC Input DC voltage

Fuse Socket** | 12A slow blow (Rear of unit)

* NORBIT offers a split serial option, which allows ASCII/Binary output of GNSS/INS information for up
to 3 serial connections. Contact NORBIT Support for more information.
** SIU-I-NAV revisions 29028-5 and newer have an internal 20A fuse instead of the 12A fuse at the rear.

The STX model, in bathy mode, may be coupled to another NORBIT sonar to form a dual-head
system for increased coverage and faster results. However, due to the STX's higher power
requirements, a dual-head system compromising at least one STX will require two topside units.
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2.3.4 WBMS Sonar Interface Unit (SIU, PN 29024)

Connector Description

Sonar 10-pin interface to sonar

COM (Serial) NMEA ZDA timing input

PPS 1PPS input for timing

Ethernet For communication between topside PC and sonar
(SAMTEC Part# RCE-01-G-05.00-D)

Aux In/Out For communication with auxiliary devices

10-28 VDC Input DC voltage

Fuse Socket* 6A slow-blow (Rear of unit)

* S|U-I revisions 29024-5 and newer have an internal 20A fuse instead of the 6A fuse at the rear.

This SIU works with all WBMS Bathy, STX and FLS systems. The iWBMSe requires an 18-pin to
10-pin adaptor.

2.3.5 Aux In/Out Port

The 10-pin Aux port on the integrated SIU allows users to expand NORBIT sonar capabilities by
integrating additional sensors. For the full pin description, refer to the appendices at the end of the
manual. The Aux port can connect to an additional sonar to operate in a traditional dual head
configuration with either sonar projecting down, or one looking forward for obstacle avoidance in
challenging environments. This port can also communicate with the iLIDAR, a topographic laser, to
simultaneously collect multibeam and topographic data.
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2.3.6

24

LED Status Indicators

All SIU versions have activity LEDs that behave as detailed below:

Indicator Pattern Description
Sonar LED Steady Green Sonar Pinging
Blinking Green (1Hz) Sonar Stand By
Blinking Green (1SO 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

Sensor Mounting

The sonar must be mounted with the transmitter (projector) pointing aft, so that the receiver is
measuring in the quietest, least turbulent water for best SNR. Mount the sonar in-line with the keel
or centerline of the survey platform and parallel to the water surface, ideally to within about 0.5°.

It is best practice to feed the sonar cable through the mounting pole to protect against vibration or
flotsam collision. Ensure connectors are always clean and dry, and ensure that pins are not bent. If
there are any hazards that may expose cables to abrasion, use a chafing guard to protect it by
adding rubber tape around the cable at the point of concern.

A

Care should be taken when routing sensor cables so as not to damage the equipment. It is advised
to keep bends in the cables to a minimum and to avoid kinks, twists or cable stretching. Avoid
pinching the cables in windows, doors and other equipment. Cables should be secured to avoid
excess movement or prevent wear on the cable sheath. Long cables should be kept away from
power sources and separated from itself (not coiled tightly and placed in a corner) to avoid electrical
interference.

CAUTION: Cables Are Not Wet Mateable

Only connect cables to connectors when dry. Use compressed air to ensure
that they are clean and dry.

NORBIT sonars have been tested at a transit speed of 20 knots without damage to the system. If
not performing a survey, it is best to transit with the sonar out of the water to protect the system from
physical damage from flotsam.
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2.4.1 Sonar Mounting Location

Generally, the Sonar Reference Point should be clear of the lowest part of the hull to avoid reflections
from the hull and water surface. A strong hull-reflection will reduce SNR for all beams. Additional
sonar draft may be required depending on the characteristics of the vessel hull which may create
bubbles during vessel motion, especially as the sea state worsens. It is critical that the sound speed
sensor on the NORBIT sonar has clean bubble-free water.

- 2m -
- - o
Primary antenna is
closest to sonar

Placing all sensors on a common
pole mount brings greatest ease
and flexibility

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

—— > Forward

2.4.2 Acoustic Clearance Zones

In shallow water conditions, when danger of collision is especially high, users may want to build a
safety cage around the sonar. The following images indicate areas that must be kept clear.

WINGHEAD

—
—
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2.4.4

WINGHEAD B41 & WINGHEAD i77h

By default, the two bracket components are oriented vertically for pole mount installations. Secure
the sonar using 4 M10 bolt screws, inserting the screws from the top. The screw length should be
18-23mm longer than the thickness of the mounting flange. For long term mounting, use an
anaerobic thread adhesive such as Loctite 242 Blue to prevent the screws from loosening. Do NOT
use anything stronger than Loctite 242.

<4— Pole Flange

Cable groove

<4—— Bracket Section

The pole should have a minimum internal diameter of 5.8cm to allow the connector to pass through.
Secure the cable in the groove at the center of the bracket, as indicated below.

Bracket mounting pattern - Hull Mount

[6.04in]
154mm

The bracket can be oriented in the horizontal direction for hull mount installations. In this
configuration, up to 6 bolts can be used to secure the sonar. For more information on hull mounts,
refer to section 2.4.7.

iIWBMS, iWBMSh, iWBMSe & STX

Use at least 4 bolts (2 forward and 2 aft) made of high-quality stainless steel to ensure of anti-
corrosion especially in saltwater environments. Use a lock washer and/or an anaerobic thread
adhesive such as Loctite 242 Blue to prevent loosening of sonar during long deployments.

6x $10,5 mm THRU
(@ 0.42 inch)

#134,6 mm
(@ 5.3 inch)

iIWBMS with standard 1.9°projector (Bracket PN 35021)
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The bolt hole pattern shown above is applicable for all integrated iWBMS systems. The sonar and
IMU cables 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.

The mounting bracket requires that wet-end cables be run through the top
center opening of the iIWBMS bracket. If the mounting pole is a pipe
(recommended), its minimum inner diameter should be 5.8cm. The iIWBMSe
requires the pole be centered over the single connector.

f CAUTION: Feed Cables Through Center of Bracket

2.4.5 WBMS (Sonar Only)

The bolts that secure the sonar to the pole/bracket should be 30-35mm longer than the thickness of
the mounting bracket and made of high-quality stainless steel to prevent corrosion, especially in
saltwater environments. Use a lock washer and/or an anaerobic thread adhesive such as Loctite
242 Blue to prevent loosening of sonar during long deployments. It is also possible to permanently
hull mount the sonar. For more information refer to section 2.4.7.

Plug

Mounting \/ X
]

If using a custom-built sonar mount, use a non-conductive plate to

CAUTION: Electrically Isolate Sonar from Metal Boat
A electrically isolate the sonar. This will help prevent corrosion.
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2.4.6

24.7

2.5

GNSS Antennas

Integrated NORBIT systems are supplied with 2 GNSS antennas, usually Trimble 540AP or Trimble
382AP. They 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. Note that the maximum recommended antenna cable
length is 30m, as longer lengths cause signal degradation.

\ @ Trimble
Trimble 540AP Antenna Trimble 382AP Antenna
L1 Phase: 58mm from base L1 Phase: 66mm from base

The Primary Antenna (Antenna 1) should be nearest to the IMU so that offset measurement errors
are minimized. The Secondary Antenna (Antenna 2) should be a fixed distance from Antenna 1. It
is recommended that the antennas be at least 2m apart. 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.

Hull Mounted Systems

NORBIT sonars can be permanently hull-mounted to a vessel for operations that do not require the
system to be portable. Examples of hull-mounted assemblies are shown below. The sonar pod must
be carefully designed to prevent formation of bubbles and to allow water to flow over the SV sensor.

To enquire about NORBIT’s complete hull-mounted design and installation service, please contact
NORBIT Support.

Time Synchronization (Non-Integrated Systems)

Timing is crucial for synchronizing signals from the sonar, GNSS and IMU. Only the standalone
NORBIT sonars (WINGHEAD B41 and WBMS) require PPS & NMEA ZDA hardware input. All
integrated NORBIT systems receive timing from the internal GNSS card. The system can handle
baud rates from 4800 to 115200 and will have no problem maintaining sync with other NMEA
messages output on the same port as the ZDA+PPS. Ensure that the baud rate is fast enough to
allow throughput of all strings.

The PPS can be input in two ways:
e Tothe BNC “PPS” connector on the SIU
e To the Serial “GPS” DB9 connector on the SIU (pin 9 for pulse & pin 5 for ground)
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The PPS signal can be either active low or active high. The SIU synchronizes to the falling edge of
an active low signal, or the rising edge of an active high signal. The voltage on the PPS should not
exceed 5V.

For standalone models, the SIU should receive a PPS TTL input at 3.3V (5V tolerant). The SIU can
autodetect a negative or positive PPS input and has +15kV ESD protection, +60V fault protection.

Integrated GNSS/INS NORBIT systems can output a (positive or negative configurable) PPS TTL
signal at 5V. However, it is NOT fault protected and is rated for a maximum absolute voltage of 6V.

A

CAUTION: Do Not Connect Active PPS to SIU for Integrated Systems

The integrated versions of the SIU outputs PPS pulses. Attaching an active
PPS cable to this port will damage internal electronics and void the warranty.

Up to 200ms
Active Low PPS —_‘_, +5V
------------------------------------- ov
[ ] o
Active High PPS --=- ov

Sync Time

The included DB9 timing cable should be used to interface a GNSS for timing. It splits the signal so
that both the survey computer and SIU can be connected to the same GNSS port.

Method 1 . Method 2
GNSS E GNSS
Port 1 Port 2 ! Port 1 PPS
A : A

SIU Timing Cable i
GGA '
o8V l ZDA i ZDA | SIU Timing (Z;%AA gggl):e

B PPS | GGA Cable PPS
v Cy i vB Cy \ 4
|
bC GPS SiU PPS : PC GPS SIU PPS
Timing Cable Pinouts
Connector A Connector B Connector C | Description
1 1 1 Not Connected
2 2 2 Transmit Data (from GNSS)
3 3 - Receive Data (to GNSS) e.g. for NTRIP
4 Not Connected
5 5 5 Ground
6 - - Not Connected
7 - - Not Connected
8 - - Not Connected
9 - 9 PPS (from GNSS)
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2.6 Dual Head Setup

NORBIT sonars can be mounted in the standard dual-head brackets, sold separately. Alternatively,
each sonar may be attached to a single-head bracket. For more details on dual head setup, refer to
the Dual Head Quick Start at the end of this manual.

2.6.1 WINGHEAD

One iSIU-WH (part no. 29060) and one SIU-WH (part. no. 29064) is required. Timing must be
supplied (NMEA ZDA and 1PPS) from the iSIU-WH to the SIU-WH. In addition, a WINGHEAD
Trigger cable (part no. 33249) is required to synchronize the topside units.

Primary GNSS  Secondary GNSS
. = .
1 A 4

| Network Switch |

1PPS Qut (Primary = Secondary)

.g P

] 10-28VDC
WINGHEAD Trigger Cable (Part No. 33249)

Primary Sonar and IMU Secondary Sonar
(WINGHEAD Integrated Cable (WINGHEAD Interface Cable

Cable Part No. 33231) Cable Part No. 33248)

NMEA ZDA Out (Primary - Secondary)
10-28vDC (Configured in INS Setup Wizard)

26.2 iWBMS & WBMS

There are several ways to configure a dual head system, depending on what components are
available. The simplest and recommended setup uses one SIU-I-NAV (Part No. 29028, revision 5
or later) with both sonars connected to the same topside. It must be supplied with 24VDC, and a
220W power brick is required. The standard power brick for single head systems (120W) is not
sufficient. For older SIU-I-NAV revisions (revision 4 and earlier), the power supply unit must be
upgraded. Timing requirements are handled internally and no additional cables are needed.

Primary GNSS  Secondary GNSS

. = s =

Secondary Sonar
(WBMS Interface Cable
Part No. 33029)

Primary Sonar and IMU
(WBMS Split Cable
Part No. 33129)

=,
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Alternatively, two SIU-1 (stand-alone SIU, part no. 29024) may be used, or one SIU-I-NAV can be
combined with one SIU-I. In each case, sonar timing (NMEA ZDA and 1PPS) must be supplied to
both systems, and the topside units must be linked with a TTL sync cable via the Aux ports. For
Alternative Setup 1, the PPS port on the SIU-I-NAV acts as PPS OUT, and NMEA ZDA can be
output from the serial port if configured as such on the last page of the INS Setup Wizard.

Aux In/Out Socket

No. WBMS Function
1 LAN TX+ :
> LAN TX- . Sync Cable Connections
3 LAN RX+ Primary Secondary
4 LAN RX- 8-GND 8-GND
2 Egggg -IF;))(( 5-Trig Out 6-Trig In
7 Trigger/GPIO 6-Trig In 5-Trig Out
8 RS232/Trig GND
9 PWR GND
10 PWR + 24VDC

Alternative Setup 1

Primary GNSS ~ Secondary GNSS

- o 4

P Network Switch |

l [ 1PPS Out (Primary —» Secondary)

A\ o
0-28

1

&“@3{

10-28VDC

NMEA ZDA Out (Primary —» Secondary)
VDC (Configured in INS Setup Wizard)

Primary Sonar and IMU WBMS Trigger Cable (Part No. 33143-C)
(WBMS Split Cable

Part No. 33129)

Secondary Sonar
(WBMS Interface Cable
Part No. 33029)

=

Alternative Setup 2

A 4
|- - 4l
1PPs P Network Switch |+ 1pPS
NMEA ZDA 10-28VDC NMEAZDA | 10-28VDC

WBMS Trigger Cable (Part No. 33143-C)
Primary Sonar

(WBMS Interface Cable
Part No. 33029)

=

Secondary Sonar
(WBMS Interface Cable
Part No. 33029)
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2.7 Decoupled IMU

In some scenarios it may be necessary to decouple the IMU from the sonar and mount it elsewhere
on the survey platform. Note, this only applies to the iWBMS series.

To decouple the IMU from the WBMS, start by removing the 4 bolts at the back of the iWBMS
bracket. This should be done with the iIWBMS resting on a padded surface to reduce the risk of
damage. Carefully separate the IMU from the sonar, taking care not to lose the dowel nuts located
in the base plate of the IMU. NORBIT provides an optional plate for mounting the decoupled IMU in
its NORBIT housing, with the connector facing towards the bow. Refer to Appendix E1.

If the optional mounting plate is not used, the dowel nuts can be used. This requires that the IMU be
secured to a mounting location that facilitates tightening the mounting screw from underneath. The
screws should be M6 and of sufficient length to extend 23mm from the top of the mounting plate.

NOTE: Decoupled IMU Offset
A The IMU is 0.08m below the top of the fairing. In the INS Setup Wizard,

apply a custom Sonar Ref. Point to IMU Ref. Point offset.

Two cables are typically required if operating the system in a decoupled configuration: the standard
split cable for the IMU (PN 33129), and a WBMS cable (PN 33029) for the sonar. In this case the
sonar must be interfaced to the Aux port on the SIU.
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Offsets & Reference Points

The Sonar Reference Point is where all sonar (and navigation data, for integrated systems) is valid.
Thus, all sensors in the acquisition and processing software must have the same offset to this
location. It is located at the center of the projector in the fore-aft direction, and at the center of the
cylindrical receiver array in the port-starboard and vertical directions.

The IMU Reference Point is shown for reference, but generally the user need not concern
themselves with this. The Top Center of Bracket is merely a convenient point from which to
measure the primary GNSS antenna offset for integrated systems. For dual head setups, it is more
convenient and practical to use the Top Center of Dual Head Bracket as the Measure Point.

When the sonar and IMU are rotated, the offsets and angles must be adjusted accordingly. Consult
the technical note TN-190018 for details, and contact NORBIT Support if you require this document.

3.1 WINGHEAD Reference Points
Refer to section 3.2 and 3.3 for all relevant offsets and mounting angles for each WINGHEAD
configuration. For single head configurations, the offsets and IMU mounting angles are applied
automatically in the INS Setup Wizard based on the detected sonar model.
Sonar Kit Side View Front View
WINGHEAD B41
|
~ A
R FFe——
o A
. Sy m
WINGHEAD i77h a
“ 92 >
3.2 WINGHEAD Offsets & IMU Angles
. n Sonar Ref. Point to | IMU Mounting | Sonar Ref. Point to
SR (1 NETIE I 101 IMU Ref. Point Angles Top Center of Bracket
. +Fwd: 0.092 m X: 0° +Fwd: 0.029 m
WINGHEAD i77h WINGHEAD i77h +Stbd: 0.000 m Y: 90° +Stbd: 0.000 m
(Applanix OceanMaster) +Down: 0.040 m z: 0° +Down: -0.027 m
3.3 WINGHEAD Dual Head Offsets & Mounting Angles (IMU +10° on Port)
Sonar Ref. Point| IMU Mounting Sonar Ref. Point to Sonar Ref. Point
Sonar Kit to IMU Ref. Angles (IMU Measure Point (Top Center |(Primary) to Sonar Ref.
Point mounted on Port)| of Dual Head Bracket) Point (Secondary)
. +Fwd: 0.092 m X: 89° +Fwd: 0.029 m +Fwd: 0.000 m
" V}’;’r\]‘i‘f(':)'zc'“egr:zﬂzzter) +Stbd: -0.007 m Y: 80° +Stbd: 0.226 m +Sthd: 0.452 m
PP +Down: 0.039 m Z: 89° +Down: -0.064 m +Down: 0.000 m
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34 WBMS Reference Points

The drawings below are only intended as a visual indication of the reference points, as the
offsets differ depending on the operating frequency, bracket, projector and IMU type. Refer
to section 3.5 for all relevant offsets and mounting angles for each WBMS configuration.

For single head configurations, the offsets and IMU mounting angles are applied automatically in
the INS Setup Wizard based on the detected sonar model.

Sonar Kit and Bracket Side View Front View

122-170 ‘

12004 & 12007
iWBMS, iWBMSh

Projector: Standard 1.9° Y/ | \
Bracket PN: 35021 Al @
SN N N | S N\
AN\ N N>
198-256 =
158-172
NI o
A ‘ i T
o N - )u|
12004 & 12007 3 N\~ ) [t
iWBMS, iWBMSh TN I \.? Lfl\J‘
Projector: Narrow 0.9° — Yif 7 x AN
Bracket PN: 35021 | »_,__.(_;_;_l [. » C.) ) ,
. iy,
234-255 " T
117-188
|
24 o | 4
by T = N
12006 & ‘ i1 2!
iWBMSe 2 i ‘ o [
Projector: Standard 1.9° ! 9
Bracket PN: 35047 g EADAE LTS >
Y \\ i /,
~_ i
8 | s
53-103
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3.5 WBMS Offsets & Mounting Angles
Sonar and ) IMU Sonar Ref. Point
Sonar Kit Namein GUI | \?;Iig;(?garnﬁlay IMU PN t%olrl:/IaLrJ RRfo' I:’%Iirr;tt Mounting | to Top Center of
; : Angles Bracket
be ignored)
400KHZ SONARS WITH NARROW TRANSMIT (0.9°) OPTION
+Fwd: 0.234 m X: 90°
(Ti‘é%lg 4y | ¥Stbd:0.000m | Y:0° Pwd: 0.158
12007 iWBMSh STX, 400KHZ | <1y 9oy ge | 24016-**B**B +Down: 0079 m | Z:-80° | LML o000 m
(Applanix OceanMaster) ) ) Bracket: 35021 24006-9X +Fwd: 0.242 m X: 0° +Down- -0.070 m
(Type 89) +Stbd: 0.000 m Y: 90°
yp +Down: 0.079m | Z: 0°
+Fwd: 0.248 m X: 90°
(sz?)?31654) +Stbd: 0.000m | Y: 0° TPwd: 0472
12007 iWBMSh 400kHz WBMS-0.9°%0.9° 24003-*-*Brrrx +Down: 0.079 m Z: -90° +Sn’)d 0 000 m
(Applanix OceanMaster) ST | Bracket: 35021 | o | +Fwd: 0.255m X: 0° +Down: -0.070 m
(Type 89) +Stbd: 0.000 m Y: 90°
yp +Down: 0.079 m Z: 0°
+Fwd: 0.234 m X: 90°
?%?SSZ% +Stbd: 0.000m | Y: 0° Pwd: 0.158
12004 iWB_MS STX, 400kHz ISTX-0.9°%0.9° 24016-*-*B***B +Down: 0.079 m Z: -90° +Snﬁl)d 0' 000 %
(Applanix WaveMaster) X Bracket: 35021 [« oo | +Fwd: 0.242m X: 0° +Down: -0.070 m
(Type 82) +Stbd: 0.000 m Y: -90°
yp +Down: 0.079 m Z: 0°
+Fwd: 0.248 m X: 90°
Ce % | +Stbd:0.000m | Y:0° Fwd: 0472
12004 iWBMS, 400kHz WBMS-0.9°x0.9° 24003-*-*Brrrx +Down: 0.079 m Z: -90° +Snﬁl)d 0' 000 r[?'l
(Applanix WaveMaster) ’ ’ Bracket: 35021 24006-8X +Fwd: 0.255 m X 0° +Down: -0.070 m
(Type 82) +Stbd: 0.000 m Y: -90°
yp +Down: 0.079m | Z: 0°
. . +Fwd: 0.103 m X: 0° +Fwd: 0.167 m
1(?;?;3;\;\15 l\gfl?f’l\/éllgsotlg:)z WBMSe-0.0x0.0°| ZANS BT (Ti/‘é)%ng) JSthd: 0000m | ¥ O | sorbd: 0.000 M
400KHZ SONARS WITH STANDARD TRANSMIT (1.9°) OPTION
+Fwd: 0.198 m X: 90°
(sz‘éilé"@ +Stbd: 0000m | Y:0° Fwd: 0122
12007 iWBMSh, 400KHz WBMS-0.9°%1. 9° 24003-*-*CHrrrx +Down: 0.079 m Z: -90° +Snﬁl)d O' OOOrI'rTTI
(Applanix OceanMaster) ’ ’ Bracket: 35021 24006-9X +Fwd: 0.206 m X: 0° +Down: -0.070 m
(Type 89) +Stbd: 0.000 m Y: 90°
yp +Down: 0.079m | Z: 0°
+Fwd: 0.198 m X: 90°
R ?;100;3:% +Stbd: 0.000m | Y:0° .
12004 iWBMS. 400kHz . 24003-*- yp +Down: 0.079 m Z: -90° +Fwd: 0.122 m
. ' IWBMS-0.9°x1.9° | 24003-1b (old) +Stbd: 0.000 m
(Applanix WaveMaster) oA . +Fwd: 0.206 m X: 0° L
Bracket: 35021 | 24006-8X +Down: -0.070 m
(Type 82) +Stbd: 0.000 m Y: -90°
yp +Down: 0.079m | Z: 0°
i *_k (A +Fwd: 0.053 m X: 0° +Fwd: 0.117 m
e e [WBMSe-0.9x1.9°| SEOREETE | 2408 | +stbd: 0.000m | Y: 08 +Stbd: 0,000 m
’ y +Down: 0.096 m Z: 180° +Down: -0.023 m
200KHZ LONG RANGE SONARS
+Fwd: 0.241m X: 90°
(Ti‘:)%lg‘l) +Stbd: 0.000m | Y: 0° Fud: 0470
12007 iWBMSh 200kHz WBMS-1.9x1.9° 24007 -*-*CHww* +Down: 0.079 m Z: -90° :Sn:l)d O' Ooom
(Applanix OceanMaster) R Bracket: 35021 24006-9x | +tFwd: 0.256 m X: 0° +Down: -0.070 m
(Type 89) +Stbd: 0.000 m Y: 90°
yp +Down: 0.079m | Z: 0°
+Fwd: 0.241m X: 90°
?;‘)%’gfz); +Stbd: 0.000m | Y: 0° Furd: 0,470
12004 IWBMS, 200kHz WBMS-1.9°%1.0 24007 -*-*CH¥** +Down: 0.078 m Z: -90° :S;AtI)d 0 000 %
(Applanix WaveMaster) : : Bracket: 35021 24006-8x | +tFwd: 0.256 m X: 0° +Down: -0.070 m
(Type 82) +Stbd: 0.000 m Y: -90°
yp +Down: 0.079 m Z: 0°
12006 iWBMSe, 200kHz | 3vanice 1 goyq ge| 24022-Co | 24013 | FEWE 0.200m | X 00 Jhwd: 0188 m
(Applanix SurfMaster) Bracket: 35047 | (Type 69) +Down: 0.095 m 7: 180° +Down: -0.023 m
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3.6 WBMS Dual Head Offsets & Mounting Angles (IMU +37.5° on Port)
Sonar Ref. Point| IMU Mounting Sonar Ref. Point to Sonar Ref. Point
Sonar and IMU Type to IMU Ref. Angles (IMU Measure Point (Top Center |(Primary) to Sonar Ref.
Point mounted on Port)| of Dual Head Bracket) Point (Secondary)
. +Fwd: 0.248 m X: 90° +Fwd: 0.172 m +Fwd: 0.000 m
'K‘/’VBB'\&SS*‘ (I(II\ZAL%J'IT Vpee&z)) +Stbd: -0.048 m Y: 37.5° +Stbd: 0.215 m +Stbd: 0.430 m
yp +Down: 0.063 m Z: -90° +Down: -0.210 m +Down: 0.000 m
+Fwd: 0.255m X: 90° +Fwd: 0.172 m +Fwd: 0.000 m
iWBMSh (IMU Type 89) | +Stbd: -0.048 m Y: 52.5° +Stbd: 0.215m +Stbd: 0.430 m
+Down: 0.063 m Z: 90° +Down: -0.210 m +Down: 0.000 m
+Fwd: 0.255m X: 90° +Fwd: 0.172 m +Fwd: 0.000 m
iWBMS (IMU Type 82) | +Stbd: -0.048 m Y: -37.5° +Stbd: 0.215 m +Stbd: 0.430 m
+Down: 0.063 m Z: -90° +Down: -0.210 m +Down: 0.000 m
+Fwd: 0.103 m X: -37.5° +Fwd: 0.167 m +Fwd: 0.000 m
iWBMSe (IMU Type 69) | +Stbd: -0.058 m Y: Q° +Stbd: 0.186 m +Stbd: 0.372 m
+Down: 0.075m Z: 180° +Down: -0.173 m +Down: 0.000 m
The IMU type can be found in the NORBIT GUI under INS Tools > System Status > POS Version.
For custom arrangements (e.g. different rotation angles, or IMU installed on starboard side) please
consult the technical note TN-190018. Contact NORBIT Support if you require this document.
4 System Operation
The sonar system is setup and controlled using the NORBIT GUI. The GUI can be monitored by
multiple computers, but only one GUI can control the sonar. The GUI may also be controlled in
headless/passive mode, refer to Section 4.1.2 for details.
4.1 NORBIT GUI Installation
The GUI executable file installs the NORBIT Graphical User Interface (GUI) and copies firmware to
the PC. NORBIT recommends disabling Windows Firewall, or adding a port exception, to allow
communication with the integrated INS. See the Troubleshooting section for more details.
411 PC System Requirements

Since all sonar data processing happens inside the sonar head, the GUI can be run on the same
computer as the acquisition software. The minimum system requirements are shown below. Note
that these may change depending on the acquisition software used.

Hardware Requirements

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

Processor 2GHz or more

Memory 4GB or more

Display 1400x900 or higher

Resolution Lower resolution can be used but it is not optimal. It will not impair data acquisition.

Graphics Card | Integrated graphics are sufficient for running the GUI. A dedicated graphics card is

required for running data acquisition or processing software.

Network 1Gbit Ethernet (WINGHEAD Series)
Speed 100Mbit Ethernet (WBMS Series)
Storage GUI operation only: <1GB; Full system with logging: >100GB

*The GUI may work on Windows 7 if Microsoft Visual C++ 2015 (Redistributable Update 3 RC) is installed. The installation
file is provided on the USB device, and can also be downloaded from Microsoft. Microsoft has stopped mainstream support
of Windows 7 as of January 13, 2015. Starting from v10.3, NORBIT does not test software for compatibility with Windows 7.
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4.1.2

4.2

Operation Without GUI (Direct Connection), Headless Mode & Passive Mode

Some setups, such as those on AUV/ROVs, may require operation without the NORBIT GUI. Users
can interface with the sonar on a script level, providing direct commands to the sonar.

In addition, the GUI can be operated in headless and passive mode. Please note that both modes
increase bandwidth consumption. These modes are not intended to be used where several
observers are required, as it substantially increases sonar bandwidth and may cause data loss.

Passive mode is a special operating mode of the GUI where user has no interaction with the sonar.
The data flows through the GUI and is visualized as normal, but the user cannot change any sonar
settings. The data is also output as an s7k stream, so the GUI acts as a proxy server. In this mode,
the user can still change some GUI related options in a limited way. This mode is mostly used for
data visualization in real time, without the risk that the user will change any sonar settings.

Headless mode is a further simplification of passive mode, where the data flow is the same, however
no graphical user interface is displayed for visualization, and instead only a simple console is
displayed. In this case the software acts as a proxy server with no interaction.

For further information on these modes, please contact NORBIT Support.

Network Configuration

NORBIT sonars connect to the acquisition computer via standard Ethernet protocol. To
communicate with the SIU, the computer network adaptor must be configured to the same subnet.

To configure the computer IP address, navigate to the R —
network adaptor properties and change the TCP/IPy4 | © "o adies:
settings. The last 3 digits of the IP address must not
conflict with the address of the sonar or integrated INS.

IP address: 192 . 168 . 53 . 150
Subnet mask: 255.255.255. 0

Default gateway:

The INS systems come 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. NORBIT
recommends setting the IP address of the acquisition computer to 192.168.53.150.

In rare circumstances, some users may wish to change the IP address of the sonar. See section 5.4
for detalils. It is recommended to NOT change the sonar IP address unless absolutely necessary.

When connecting multiple network cards, do NOT have a Wi-Fi adapter
connected to the same subnet as the wired network. This causes duplication
of navigation data and introduces artefacts to the sonar data.

f CAUTION: Do NOT Connect Multiple Network Cards to Same Subnet

Changing the IP address of the INS from the factory configured IP address

CAUTION: Changing IP Address of INS Disables GUI Functionality
A (192.168.53.100) will disable INS capabilities within the GUI.
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421 DHCP Connection
Unless otherwise required, make sure that DCHP servers are not running on the same network as
the sonar. This causes an automatic IP address assignment during bootup. If this occurs, and a
DHCP network is not desired, power off the SIU, assign a static IP address, and power cycle.

4.3 Connect to Sonar
Upon launching the GUI, the Connection Dialog is displayed. If a sonar is 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.
To connect to two sonars in dual head mode, specify which sonar is primary, highlight both rows,
and click Connect. For more information, refer to the Dual Head Quick Start Guide.
Once connected, an automatic check is performed to ensure that the firmware is compatible. A
warning is displayed on the Connection State tab if the firmware is incompatible. To correct this,
click Perform Update and follow the instructions.
Please note that it is unsafe to turn off power to the sonar once the upgrade process has
started, and that doing so risks corrupting the system configuration. Operating a firmware and
GUI with mismatching versions may cause unstable operation.
When the upgrade is complete, power cycle the sonar. NORBIT recommends selecting Set Sonar
Factory Defaults after each installation or upgrade.

4.4 INS Tools for WINGHEAD i77h, iWBMS, iWBMSh & iWBMSe
The NORBIT GUI contains integrated INS functionality, allowing the sonar
and INS to be setup and controlled from the same user interface. The INS [Z2
Tools are found at the bottom of the settings menu, and the INS Setup
Wizard allows users to configure offsets and GNSS corrections.

Setup Wizard Alignment Wizard
For users with standalone WINGHEAD or WBMS systems. most settings oy ot b
under INS Tools are greyed out. Users with integrated systems must have 2o Gt
INS firmware v9.03 or later. To request an upgrade, contact NORBIT Support =
with the serial number, and a screenshot of the System Status dialog.
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441

44.1.1

4.4.1.2

4413

INS Setup Wizard

Factory Settings

NORBIT advises 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.

Offsets are stored on the computer from which the setup was performed. If
the computer is changed, the displayed Measure Point to Antenna Bottom
offset is from the Sonar Reference Point to primary antenna phase center.
This does not affect operation unless the configuration is re-saved. NORBIT
recommends reviewing all inputs prior to each survey.

f CAUTION: Incorrect Offsets When Changing Computers

IMU Offset & Mounting Angles

The first page of the setup wizard shows the sonar
model in the System selection and the relevant [EE&
offsets and mounting angles. The model is
automatically detected, and for most users there is
nothing to change here.

@ INS Setup Wizard X

Sonar Ref. Pont to IMU Ref. Point

If custom offsets or mounting angles are required, IMJ Motnting Angies
select the Custom system option. This is only
required for advanced installations where the IMU is
physically decoupled from the sonar (see section
2.7) and installed at a separate location. Note that
WINGHEAD IMUs cannot be decoupled.

Factory Apply Save Next > Cancel

NOTE: Dual Head Tilted Offsets

A In dual head configurations, the IMU rotations and offsets must be modified if
the sonars are tilted. For further information, refer to the NORBIT tilted sonar
technical note (document TN-190018) and the NORBIT Dual Head Quick

Start. If you do not have this document, please contact NORBIT Support.

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. For dual head setups, it is more convenient and practical to define a custom point and use
the top center of the dual head bracket.
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44.1.4

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

dOWn) . @ INS Setup Wizard X

Users can specify the Heading Threshold for the
heading alignment procedure which follows later. The
Default Value (0.5 is suitable in most cases. It may be
necessary to change the threshold, e.g. if operating a
large vessel and aggressive maneuvering is not
possible. If the heading alignment does not start within
30 minutes, select Custom and increase the threshold in
0.5° increments until the alignment starts successfully.
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 4.4.2). If the antenna
baseline vector is already known, i.e. if it was measured
using land survey techniques, the results can be entered st DN g gL
by selecting Custom.

Selecting Plan View or Profile View displays a diagram
showing the antenna positions with respect to the Sonar
Reference Point. This can be used for a visual check of
the system layout/offsets.

Offsets displayed in POSView/POSPac for Ref. to Primary GNSS Lever
Arm are different from those entered in the NORBIT GUI. GUI offsets are
referenced from Measure Point (typically Top Center of Bracket), whereas
POSView/POSPac offsets are referenced from Sonar Ref. Point.

f NOTE: NORBIT GUI and POSView / POSPac Offsets Are Different

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- s

defined point on the vessel, therefore an approximation Icocty cteed CoR et ot be
will suffice. Select Use CoR Offset and enter the
measured values under Measure Point to Center of

Use CoR Offset

Measure Point to Center of Rotation (CoR)
Rotation (CoR). 600

+Stbd 0.000m

1.250m

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
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.
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4.4.1.5 Integrated DGNSS

The Integrated GNSS settings are used to specify the | msseup v X
desired satellite GNSS correction service. Satellite Based s

Augmentation Service (SBAS) may be configured here.
This is a correction source that is regional and free.

EGNOS (Europe)

Dissbled

Alternatively, Marinestar, a paid subscription service
providing decimeter accuracy, may be configured. Refer
to section 4.4.5 for details on activating a subscription.

4.4.1.6 RTK/Aux GNSS Input & NTRIP Client

RTK corrections may be transmitted to the vessel from a wsseup wie X
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+, CMRYX,
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.

Select the desired NMEA output messages. If using a
radio link to receive corrections, you may need to set this
output to Off to avoid issues related to decoding the
correction message from the radio’s output.

When an external GNSS system is used, select Aux.
GNSS Input. Then enter the offset to the auxiliary pevow.irip.com
antenna phase center. It is important to note that this an
offset should be measured from the Sonar Reference
Point (see section 3) to the phase center of the auxiliary
antenna. When the auxiliary system is connected, the INS
compares its own solution against the quality of the [ EG_G_<G:G.

auxiliary solution and automatically selects the best. The [FE—_—_ e e
auxiliary input must include NMEA GGA as a minimum, [

and optionally GSV, GSA and GST. The update rate must [§# 1857 mtalaing-.
not exceed 1Hz. p e B

Username password )

Password sesscene

Output Position O From POS ® Manual

Latitude (deg)

Ready.

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.

Bytes Received
Bytes Sent

Fetch Sources Cancel

Click Finish to complete the setup wizard. If Heading Alignment Wizard was selected in section
4.4.1.3, 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.
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44.2

Step 1.

Step 2.

Step 3.

443

Heading Alignment Wizard

A heading alignment must be performed when the NORBIT 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 alignment of the
IMU with the GNSS antenna pair. If a heading alignment was not performed at the end of the INS
Setup Wizard, select INS Tools > Alignment Wizard.

it e e i

Press Start to begin the calibration. The best
results are achieved using RTK GNSS, with 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.

Heading Alignment Wizard
This wizard

Follow the recommended maneuvers during the
pre-alignment stage and observe the display as
the Heading Error RMS decreases from its 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.

Follow the instructions and continue to perform R ——
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.

Continue the kazy duration of the alignment caloulation process.

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

Sky Plot

The Sky Plot displays currently tracked satellites on the primary and secondary GNSS antennas.

@5 x| [@ oy
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4.4.4

44.5

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

System Status

The System Status window displays the status of the INS and reports any fault conditions that may
occur during operation. Check this display if the Faults indicator on the GUI status bar appears red.
Note that some items may display a red indicator intermittently during initialization and operation.

@ Applanix System Status X

Primary GNSS Heading Alignment S Marines
Status
Frequency
Bit Rate
SNR
Library Active Flag

Mode used by Libra

Engine Mode
Receiver Operatoin Mode N/
Marinestar Operation Mode N/A

Bad IMU Frames: 0

/N10551,HW2.5-12,5W10.11-Sep09/19,1CD10.11,056.4.1,IMU64,PGPS17,SGPS 17, DMIO, GIMO,ZVIO, IHTO
S Recelver

:5828C00357, v.00540, channels:388, OMNSN: 1010415652

RTK-0,DPW-0

Version information is displayed at the bottom. It displays all INS related hardware, software and
firmware versions. Additionally, the Marinestar Status and subscription expiry date is shown.

Marinestar Subscription
Follow these steps to activate a Marinestar (paid) subscription for decimeter-level GNSS corrections:

Select INS Tools > System Status and obtain the OMNSN number:

POS Version (10.00)
/-320,VERS,S/N7811,HW2.5-12,SW10.00-Mar06/19,1CD10.00,056.4.1,IMU64, PGPS17,SGPS 17, DMIO,GIMO, ZVI0, IHTO
Primary GNSS Receiver

BD982 SN:5505C02868, v.00540, channels:38 3, OMNSN: 1010095025

Go to http://www.fugroMarinestar.com/Order_form and request a subscription. In your request, you
must supply the OMNSN number from the previous step.

Arrange a time with Fugro to activate the subscription, as the system must be powered on and
tracking satellites when the activation code is transmitted. Be sure to consider time zone
differences when organizing the activation time.

Enable Marinestar in the INS Setup Wizard, as described in section 4.4.1.5. In most cases you
can leave the selection on Auto, however you may be advised to set a specific mode and
frequency by Fugro, in which case select the Custom option.

Advise Fugro when the system is ready, and wait for the activation code to be sent. It may take 30-
45 minutes after the code is sent for the subscription to activate.

Confirm that the subscription is valid by observing the System Status window. You should expect
to see the status updates as well as an updated expiration date. The INS status displays Pri.
Marinestar... when the mouse is hovered over the INS Status indicator.
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446  TSS1

For standalone (non-integrated) NORBIT sonars, a TSS1
message can be interfaced from an external motion sensor for
roll stabilization. The TSS1 message should be interfaced to the
computer via a COM port. Select Use TSS1 and selectthe COM  EEESS

port and Baud Rate. Click OK. The baud rate must match the |t
output from the motion sensor.

ﬂ Dialeg b4

4.5 Main NORBIT GUI Display

The sonar wedge shows a single ping of data from a thin slice of the water column. The wedge
comprises 256, 512, or 1024 overlapping beams, which each contains a depth sounding.

B Norbit WBMS GUI - Bathymetric Mode - o »x

Upper Gate

Lower Gate

Automatic Zoom

Backscatter Controls

Resolution

Ping Rate

Auto Sound Speed
Stabilzation

Pulse Amplitude
Beam Distribution
Sonar Tit

Multidetect

Options

The sonar wedge is used to assess data quality and swath coverage. Currently applied settings and
statistics are summarized and displayed right of the sonar settings, and left of the sonar wedge, e.g.
frequency, sound speed, date and time, and ping number. The software and firmware versions are
displayed at the top right corner.

Quality Description Flag

Each detection has an associated quality flag, Bad Low SNR, low collinearity | 0
which may be utilized by filters in post-processing - - :
software (HYPACK, Qimera, etc.). Multi detections Flyer High SNR, low collinearity | 1
are flagged as such when the Multidetect option is Low SNR |Low SNR, high collinearity | 2
enabled (see section 4.6.4 for details). ) . ) .

Good High SNR, high collinearity| 3
When two sonars are connected in dual head Multidetect |Additional detections 4

mode, two swaths are displayed. Each swath is
labelled primary and secondary. For more information on dual head operation, refer to the Dual Head
Quick Start Guide.
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45.1 Upper GUI Status Indicators

[ e B sn B
S . Health . Faults . Logging Accuracy: . Attitude . Heading . Pe

GNSS: Primary m Secondary . NTRIP Client

The Sonar indicators shows the streaming status of various data types as requested by the
acquisition software. If the SS, SN or WC indicators are red, it indicates that the signal is saturated.
Adjust the TVG settings under Backscatter Controls, as described in section 4.6.2.

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.

Indicator | Description

Bathy Bathymetric detections
SS Side Scan

wC Water Column

SN Snippets

Roll Stab | Roll Stabilization Status

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

Currently, only the primary antenna tracks all GNSS constellations and SBAS satellites, therefore
the primary GNSS antenna shows more satellites than the secondary antenna.
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45.2 Lower GUI Viewer Bar
@]e| B e
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.

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.

. Displays a time trace for each beam separately when the water column is active. Right clicking
allows the user to zoom in, while left clicking resets the zoom. Channels can be selected using
the arrows at the bottom. A graphical selection appears on the wedge.

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.

Selecting ®© activates raw data recording. Recorded data can be replayed at any time (even during

real time sonar operation and recording), as described in section 4.6.5.3. The GUI recording files

are saved by default in: C:\Users\user\NORBIT\WBMS\. Each recording session generates a folder
with the naming convention YYYY-MM-DD-HH_MM_SS.

45.3  Optimizing Backscatter Display
Tuning the display Brightness and Gamma Correction (in Options) does not have any impact on
the raw data signal and is only used to adjust the display. However, TVG settings impact data output.

See section 4.6.2 for details.

To optimize backscatter images visually:
1. Adjust Brightness on the display control bar
2. Under Backscatter Controls, ensure that Apply TVG is selected
3. Adjust the settings for Static Gain, Spreading and Absorption until the side scan image
appears unsaturated, and ensure that the SS/SN/WC indicators are green.

These settings are dependent on current environmental conditions (water sediment content, salinity,

temperature, etc.) and may have to be adjusted as the survey progresses. Ensure that the SS and

SN indicators remain green (unsaturated) as saturated soundings will not be salvageable.
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4.6 Sonar Settings Menus

4.6.1 View
Most sonar control features can be found in the View menu. The v::emde ® s
user may specify Gate Mode, the Upper and Lower Gates, Swath ® Depth
angle and swath pointing Direction. Sonar range is a function of O Mixed
the Lower Gate, angular Swath width and swath pointing [ErEeges - B
Direction. These parameters affect the total distance bottom |Era- 19.5m
detections can be from the sonar, and the ping rate is then [EE-. P

determined by factoring in the speed of sound in water.

Direction

Automatic Zoom

Function

Description

Gate Mode

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 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.

Upper Gate

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.
Minimum Value: 0.1m

Maximum Value: 599m

Lower Gate

Maximum depth for calculating 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.

Minimum Value: 1.0m

Maximum Value: 600m

Swath

User-defined total angular swath coverage. For typical harbor dredge surveys, this value is
normally set to 120-150°

Minimum Value: 5°

Maximum Value: 210°

Direction

Direction of swath pointing angle. 0° places the swath symmetrically around nadir. Under
normal operations, direction angle is dependent on swath width as no portion of the swath
may exceed the 179° allowable view. If the survey requires that depth be attained above the
sonar draft, the direction can be extended further up by first selecting 180° Swath. Next select
the desired Direction, then select the final desired overall Swath. Useful when surveying
slopes, shoreline or for mapping vertical structures. To maximize the ping rate while using
this feature, it is recommended that Range mode be activated and regularly adjusted.

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. This is most effective when using
Adaptive Ping Rate with a large lower depth/range gate.

In Equidistant mode, the swath angle cannot be increased such that any

f CAUTION: Steering Direction Limited in Equidistant Mode

part of the swath exceeds an 80° pointing angle, i.e. 10° from horizontal (so,
a 160° swath with 0° rotation or a 120° swath pointed 20° is the maximum.)
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46.2 Backscatter Controls

Backscatter Controls change the data dynamics and apply gain [HEESTEzerEs
to fit in the dynamic range of the output data format (s7k). The |[EEseEs

sonar hardware has a limited time varied gain (TVG) which |Ees

operates up to around 30m. Thereafter, TVG yields a constant
level. This may be a problem for some processing software when
creating seamless mosaics. The Apply TVG option removes this
native sonar TVG applied by the hardware and instead applies the [t L

Spreading — — 4()

Absorption — — 30 dB/km

user specified TVG described by the mathematical formula: S '
WC Resolution High
TVG = Spreading*Log1o (R) + 2*Absorption*R/1000 + Gain |

This TVG curve is a standard continuous function to let the signal fit in the data format (s7k) range
and prevent signal saturation. This digital gain is applied to all imagery output data: side scan,
snippets, snippet-side scan and water column. For most cases, a Static Gain setting of -15dB,
spreading 40 and Absorption of 80dB/km will sufficiently scale the data.

Function Description

Apply TVG | Removes the native sonar TVG that is applied in the sonar hardware and instead applies the
user specified TVG, based on Static Gain, Spreading and Absorption. When TVG is
applied, all parameters are reported along with the data to the acquisition software to process
the data more effectively, e.g. for mosaicking. When the option is deselected, the native sonar
TVG is not removed and no additional digital gain is applied to the data. Therefore, it is
prudent to always enable this option.

Static Gain | Sets a fixed gain value that is used to together with Spreading and Absorption to form the
TVG curve. The default setting of -15dB is suitable in most cases. Adjust this setting if the
sonar signal becomes saturated, in which case the SS/WC/SN indicators will appear red on
the main GUI display (see section 4.5.1).

Spreading Sets the spreading component of the TVG calculation. Spreading loss is a geometrical
phenomenon in which signal intensity is reduced as the range increases and wave fronts are
spread over an increasingly larger area. The default setting is 40.

Absorption | Sets the absorption component of the TVG calculation. Transmission loss due to absorption
is caused by conversion of acoustic energy into heat. The rate of absorption loss depends on
the water environment and sonar operating frequency. The default setting of 80dB/km is
recommended for 400kHz operation.

Backscatter | Sets the backscatter mode to one of three options: None, Side Scan, or Snippet/Scan, the
Mode latter of which is a side scan composed of snippet data. Snippet collection rate will be limited
to maximum 18Hz. These limits to data output rate were implemented to ensure smooth
collection of data without burdening computational resources. If side scan data is requested
by the acquisition software when Snippet/Scan mode is selected, Snippets-Sidescan will
be generated so that (unlike regular side scan) a correctly positioned side scan can be derived
from snippets data. When surveying with a NORBIT STX model, if snippets and/or side scan
data are required, users are advised to deactivate Scanning under Tx Pulse Settings. If the
goal is to classify bottom types, collection of Snippets will be most helpful. If that is not the
case, snippets should be deactivated to conserve disk space and computational resources.

View Displays backscatter data under the sonar wedge. Even if it is not displayed in the GUI,
Backscatter | backscatter data is still sent to the acquisition software if a TCP subscription is made. The
SN/SS indicators at the top of the GUI appear green when a subscription is active.

wC Sets the resolution of water column data. Water column data is output on record 7042. It is
Resolution | advised to keep the resolution low when computational resources are scarce.

View WC Displays water column data on the sonar wedge. WC data collection is limited to 5Hz. Note
that it will only be recorded to raw .wbm/.s7k files if the View WC checkbox is enabled.
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CAUTION: Snippets Is Data Intensive

To ensure smooth data collection, make sure that the acquisition PC is not
near its maximum CPU load. If CPU load is too great, artefacts may appear
in the snippets record.

4.6.3

The Tx Pulse Settings control the acoustic transmission (Tx)
Typically, with default settings,
automatically determined based on sonar range. For most survey
applications, these settings need not be changed.

signals.

If the GUI detects a NORBIT STX model, this menu activates
additional options to allow transmit pulse steering. These controls
are not visible if a standard WINGHEAD or WBMS is detected. All
functions are explained in the table below.

For additional information on STX operation, refer to section 1.6.

Tx Pulse Settings

x Pulse Settings
Frequency
these values are RS
Resolution

Ping Rate

Adaptive

Scanning
Steps
Direction
Opening Angle

Display All Angles

Function

Description

Frequency

Sets the center frequency of the transmitted pulse. NORBIT sonars are optimized for a center
frequency of 400kHz for standard systems and 200kHz for long range systems. 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,
NORBIT recommends maintaining a frequency close to the center frequency.

Standard Systems: 200kHz — 700kHz (optimized for 400kHz)

Long Range Systems: 160kHz — 400kHz (optimized for 200kHz)

Mode

Sets the sweep time of the signal transmission. The available selections are FM Long Range
(recommended setting for most applications), FM Short Range (applicable for surveys in very
shallow water, <5m), or CW (legacy option). With FM Long Range, a long sweep time of
500ps is applied. FM Short Range reduces the sweep time to 200us. Reducing sweep time
increases effective ping rate in very shallow water. For CW mode, the duration of the signal
transmission increases range performance at the expense of detection quality. NORBIT
systems are optimized for FM operation.

Resolution

Sets the acoustic range resolution by controlling pulse bandwidth. For FM modes, resolution
is calculated as c/2*BW, where c is the speed of sound and BW is the bandwidth. When
maximum resolution (0.9cm) is set in FM Long Range or FM Short Range modes, 80kHz
bandwidth is used. Therefore, with a center frequency of 400kHz, transmission sweeps from
360-440kHz. Decreasing resolution enhances range performance in deep water by reducing
bandwidth. In CW mode, frequency transmission is constant. However, the system is
designed from conception as an FM system and performs optimally in this mode, yielding
highest resolution regardless of depth. Auto selection is recommended.

Automatic
Mode and
Resolution
(Auto)

Adjusts Mode and Resolution for best performance in nearly all survey conditions, as
determined by the software. For backscatter, unless very high ping rate is desired in shallow
water, disable Auto and set Mode to FM Long Range and Resolution to 0.9cm to ensure
full processing of the backscatter signal. The system will otherwise switch between 200us
and 500pus and some software cannot process out the signal change.

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. Tx pulse Mode also affects ping rate. The system automatically transmits
with 200ps sweep time in shallow waters so that maximum ping rate is maintained.
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Ping Rate: | If enabled, sets the ping rate to maximum possible value over the total effective range as

Full Range | defined by the Swath width, swath Direction and Lower Gate. Ping rate is a function of the
two-way travel-time of the signal from projector to the bottom and back, plus a small duration
for ping processing and capacitor charge. The effective range is determined from the angular
swath width, swath pointing angle and lower depth or range gate.

Ping Rate: | System searches for greatest bottom detection range based on adaptive gate over a certain

Adaptive number of pings and revises the transmission timing to match this. Lower Gate may therefore
be set to very deep values, but the system will ping at a much higher rate as it is based on
maximal adaptive gate for range. Ideal for high resolution data over rapidly changing bottoms
or for surveys that do not allow for full-time, hands-on operators (e.g. on AUVs). While
operating in this mode, sonar bandwidth and sweep time are determined by the Lower Gate.
If surveying in shallow waters, the Lower Gate should not be set too deep unless Auto
Mode/Resolution is disabled.

Ping Rate: | Sets the maximum ping rate of the sonar. Even if possible, the sonar will not ping faster than

Fixed the fixed rate. Useful for general bathymetric surveys with deep and shallow water to reduce
data volume in very shallow waters as the system will continually attempt to ping as fast as
possible up to the user defined threshold or the sonar range.

Ping Rate: | Ping is triggered externally and only happens if the sonar is ‘ready’ when the signal arrives,

External e.g. if the sonar cannot ping faster than 10Hz due to range, but the external signal is 12Hz,
then every other event will be skipped resulting in a 6Hz ping rate per every other signal. The
external signal polarity is configurable. Minimum delay from transmit signal to center of
transmit pulse is 500us (half the transmit pulse buffer plus additional). An adjustable trigger
delay is possible in millisecond resolution.

Scanning Directs the sonar to sweep an along-track sector of angle given by Opening Angle. If

(STX only) | unchecked, the sonar is directed to ping in one direction, effectively behaving as a
conventional multibeam sonar. NOTE: It is not advised to perform an entire survey with
scanning enabled. Use scanning only when attempting to further develop areas of
interest. For most applications, step size should be limited to 20.

Steps This is configurable only if Scanning is enabled and the Opening Angle is set to a non-zero

(STX only) | value. The number of steps corresponds to the number of slices, or pings, in each defined
along-track sector. For most applications, use a step size equal to, or less than, 20.

Direction Defines the angular direction forming the center of the along-track sector, e.g. for a Direction

(STX only) | of 5°, and Opening Angle 10°, the STX will scan across a sector from 0° to 10°.

Opening Defines the angular sector through which the transmit beam is steered. Steering is limited to

Angle +10°, and as the angular Direction increases by 1°, the maximum Opening Angle decreases

(STX only) | by 2°. If Direction is 0°, the maximum Opening Angle is 20°.

Display all If checked, this instructs the GUI to display all angles in the sector being scanned by the STX.

Ang (STX If unchecked, the GUI will display the angle defined in Display Angle.

only)

Display If Display all Ang is unchecked, this field will be greyed out. However, if the previous field is

Angle unchecked, the user may define a single angle within the sector to visualize on the display.

(STX only)

High quality sonar data requires excellent Signal to Noise (SNR). For most

f CAUTION: Data Quality Is a Function of TX Pulse Settings

conditions (temperature & salinity dependent) use FM Long Range mode
and 0.9cm resolution. If useable swath width becomes narrow, gradually
decrease Resolution. If in doubt. use Auto selection.
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For optimal backscatter data quality, deactivate Auto and manually define
Mode and Resolution. Changing these settings during a survey, or
operating in Auto mode, may cause degradation as the processing software
is not able to compensate for variable pulse characteristics. In general, FM
Long Range mode should be used, however this limits the ping rate to a
maximum of 20Hz. If a faster ping rate is required, select FM Short Range.

T CAUTION: Bottom Classification Surveys Using Snippets

Advanced
4.6.4 Advanced Adaptive Gates Manual - Normal

Sound Speed
If a NORBIT STX system is utilized, an additional checkbox appears | _—_—_—=_G—.

for activating pitch stabilization. Note that pitch stabilization should |- B ol

not be used when Scanning is selected. o o e

Beam Distributon | Equiangular 512

When Multidetect is selected, additional options become available = .
to control the detection sensitivity and customize the output. All =
functions contained are explained in the table below.

Multidetect

MD sensitivity

MD in S7k output ¥ Upper M Lower

Options

Function Description

Adaptive Gates | Adaptive Gates work in a similar way to upper/lower gates, except they follow the
shape of the seafloor. Note that they are not visible on the sonar wedge. If the gates
are too narrow, bottom detections may be noisy for large depth changes. In areas with
steep gradients it is recommended that the gates be turned Off. If the gates are too
wide (or off), false bottom detections may occur due to noise, second returns or fish.
The following applications are well suited for the corresponding settings:

Dredging Surveys: Normal Adaptive Gates

Engineering Surveys: Normal or Wide Adaptive Gates

General Bathy Surveys >40m: Narrow Adaptive Gates

General Bathy Surveys <40m: Normal Adaptive Gates

Wreck or Complex Structure Surveys: Wide Adaptive Gates or Off

In some sea states the gates may need to be set wider to avoid cutting out data during
large roll events. It is advisable to use adaptive gates in nearly all environments.

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. For marine
conditions requiring a larger range, other models of the sound speed probe are
available; please contact NORBIT Support for more information.

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.
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Roll Stabilization

Allows for a wider swath width in more dynamic sea states. Roll stabilization
compensates up to £10° of roll and is limited to 160° swath angle. Note that this is
unrelated to roll compensation for georeferencing, which is handled separately.

Pitch
Stabilization
(STX only)

Allows for pitch compensated transmit beams for more even along-track coverage with
minimal loss. STX scanning must be deactivated prior to use.

Pulse Amplitude

Sets the pulse amplitude (transmission power). For shallow waters (<10m) in highly
reflective areas (lock chamber, for example) it may be necessary to reduce the pulse
amplitude to reduce acoustic reflections/noise in the survey area. Otherwise it is best
to leave it set to 15.

Beam Several modes are available:

Distribution e Equiangular 1024*/512/256: The angular swath coverage is divided equally
by 1024, 512 or 256 (the total number of beams) to determine angular beam
spacing. Use to increase resolution around the nadir zone.

e Equidistant 1024*/512/256: The maximum chord distance of the swath is
divided by 1024, 512 or 256 to determine the linear beam spacing. Use to
increase resolution at outer swath edges. For WBMS systems there is a short
1 second lag when switching modes. Do not switch while logging data.

e Pipeline*: A combination of high-sounding density in the central swath region
(£50°) where the pipeline is located and Equi-Distant distribution in the outside
region. This allows more hits on the target, while still obtaining a general
impression of the surrounding seabed.

* Available for WINGHEAD sonars only

Sonar Tilt Specifies the tilting angle in special mounting configurations such as dual head when
the sonar is mounted at an angle. Allows the user to normalize the display in the GUI,
otherwise a flat seafloor will appear as a slope. Note, additional considerations are
required when the integrated IMU is tilted; refer to technical note TN-190018 for details.

Multidetect Record up to 3 detections per beam - one additional detection above and below the

bottom detection. The upper and lower gates control which part of the water column is
considered for additional detections. Adaptive Gates control how close the additional
detections are to the bottom detection: if set to Wide or Off, the additional detections
could be further away from the bottom detection, and if set to Narrow, the additional
detections are closer to the bottom detection.

Multidetect Adjusting the slider increases or decreases the sensitivity of the multi-detection

Sensitivity algorithm to qualify the water column as a potential extra detection.

Multidetect in Select whether to output an additional detection above (Upper) and/or below (Lower)

S7k Output the bottom detection in s7k files generated by the GUI.

Options (Display | Display Preferences

Preferences,

Timing and Bottom Point Size — Changes the point size on the wedge. Adjustable from 1-10.

;”?r?e)”ngl Display Text Size — Changes the text size on the wedge area. Adjustable from 1-12.

aths

Roll Rotation — Viewing options to show the roll stabilized wedge.

Water Column Data Image Quality — Sets the resolution of the water column display.
This does not affect output resolution. To ensure system resources are kept to a
minimum for low-grade field laptops, run with medium or low graphics selected.

Units — Selects the display units in the GUI to be either metric or imperial.

Bathymetry Quality Colors — Changes color palette of bottom detection quality
flags.

Color Map - Offers different color settings for visualizing the swath intensity data.

Gamma Correction — Changes the visual contrast of the wedge intensity data.
Setting the gamma too low will mute the intensity in the wedge display to nearly all
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off (black). Setting gamma too high will fuse
the darkest areas with brightest areas. A
value of 2 is often the best.

Timing and Triggering

Users can specify the synchronization

method for sonar timing. For more
installations, 1PPS+ZDA should be “ Delaut
selected, in which case the GNSS signal Water Columin Randuiog

provides the time stamp and associated O e .
1PPS signal to the sonar. ® imperil

If timing direct from the SIU (via the GNSS
receiver) is not possible, e.g. on ROV/AUV
or other types of custom installations, then
timing from an NTP Server may be used. Enter the IP address of the computer that
runs the NTP service.

NTP+PPS has the same accuracy as
1PPS+ZDA and is recommended for all Di . Timing and Triggering
other installation types where 1PPS+ZDA is s

not possible. A PPS pulse must be sent to
the system on the timing pin, and an NTP
server should be made available on the
network. If the timing error exceeds 10ms,
the sonar will discard timing. Select
NTP+PPS pos/neg if using time from an
NTP server to provide PPS. “pos” and “neg”
refers to a positive and negative signal
spike, respectively. When this mode is
activated, an error of >100ms renders the
data unusable.

If there is no PPS available, NTP without PPS can be used by selecting NTP Server.
It possesses less accuracy but is OK to use for platforms with lower dynamics. This
option requires that the NTP server is at a low STRATUM (<2) value and not too far
away in the network (public servers are usually not good enough).

More advanced users can use an external signal to trigger the sonar. The External
Trigger polarity can be set to Rising Edge or Falling Edge. NOTE: For integrated
systems, triggering via the BNC connector is not possible. Inputting any
voltage to the BNC of an integrated SIU can cause damage to the internal
electronics.

Paths

Users can specify the folder path for
recording native NORBIT (*.wbm), INS ‘
(*000), and s7k (*S?k) files. ! € |CyUsers/P/NOTDIL/WEBMS/

Users can choose to disable INS data
logging by deselecting GNSS/INS Raw
Observables. However, NORBIT
recommends that this option is always
enabled.

Note that the GUI must be closed/re-
opened when the recording path is changed, otherwise data will continue to be
recorded to the previous location.
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4.6.5

4.6.5.1

Connection

NORBIT sonars operate in a native data format. To ensure compatibility with other data acquisition
and processing software, the system includes a proxy that

translates native NORBIT sonar data to the well-known s7k data [SLuzEsl

format. The proxy is therefore run from the GUI and is initiated [EEaEEE IRV Rt
automatically. The connection can be reset should a conflict arise. [

If necessary, to avoid conflict with other sensors, the Port number [EEcE=E

can also be changed. e fuei:

In a dual head configuration, the Port number set in the GUI

applies to the primary sonar only. The secondary sonar port is one
greater than the primary. For example, if the Port is set to 17000, the primary sonar will use port
17000, and the secondary sonar will use port 17001.

To receive sonar and INS data into PDS or EIVA, the Force Push option

NOTE: Enable Force Push for PDS and EIVA Acquisition
A must be selected.

Connection Dialog & Connection State

Select Sonar Connection to open the Connection Dialog (described also in section 4.3). Selecting
Set Sonar Factory Defaults resets the sonar configuration but does not reset the integrated INS.
NORBIT recommends restoring factory defaults whenever a new version of the GUI or firmware is
installed. Note that, when this option is selected, raw GNSS/INS logging briefly terminates.

Connection State contains basic information about the current connection status. If any of the
indicators are red, action is required by the user. Such is the case in the example presented here,
which shows that the sonar is not loaded with the firmware expected by the GUI.

To shut down and disconnect the sonar, select Connection Dialog, select the sonar on the Known
Sonars List, and select Disconnect.

Connection State  Playback

Sonar Factory Defaults
Primary Unlinked Ip Address Name Serial Number
L1 '

The user to perform an update.

Start Simulater Connect Perferm Update

The Primary and Unlinked options relate to dual head operation. The Primary selection
determines which sonar is master/slave. By default, any setting changes apply to both systems.
The Unlinked option allows dual head sonars to be operated independently.
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4.6.5.2 Sonar Simulator
The simulator is started via the Connection Dialog. Press Start Simulator, highlight the bathy
simulator on the sonar list, and click Connect. You may receive an incompatible firmware warning;
ignore this and click Connect Anyway.
The simulator data can be used in acquisition software for testing and training purposes. The
simulator does not output sound velocity, navigational or inertial data. Consequently, simulated
sonar data will not be time stamped.
4.6.5.3 Playback
The Playback tab displays all detected GUI recordings. If there are GUI recordings in other folders,
USB drives, etc. select Browse and navigate to the correct folder. To
play back a recording, double-click the file name. This opens a second §& e .
d|sp|ay next to the active Wedge. aui‘:n“u‘e(w;,: e e B S
During playback, only bathymetry and water column data is displayed. [l
By default, recordings are stored in: C:\Users\<user>\NORBIT\WBMS\ o5 818 1583
The playback window can be resized by dragging the central divider.
Settings and Controls are found on the left. Users can also change the
Sonar Orientation as required. To export the current ping, or a series of pings, use the Export
Current Ping and Export buttons. Other options including s7k export and video export are found
on the left menu, while playback controls are displayed at the bottom:
Play / Stop Step Forward (1 ping) Insert Tag/Comment
Step backward (1 ping) Insert a Duration Tag
\ “// Repeat Playback
Go to the beginning ———» @ @ @ 4 “®——_ Open Zoom Control
4.6.5.4 Log, Info & Version
The Log tab contains a record of system events. The Info tab contains a record of serial numbers,
part numbers, revision numbers, and various system statistics. The Version tab displays the current
NORBIT GUI and firmware versions.
Playback  Log Plagback Llog Info  Versd|P
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4.6.6 Presets
Users can save preferred sonar configurations by selecting Save Config. These files can be loaded,
as and when needed, by selecting Load Config. Saved configurations are stored in:
%appdata%\NORBIT\PredefinedSonarSettings\
Configuration files contain all sonar settings (frequency, swath
angle, static gain, etc.) and all GUI display preferences. Users may
transfer files between computers to load desired presets. This
functionality allows rapid reconfiguration of the sonar.
4.7 Data Formats, Recording & Output
471 Raw Data Recording
Bathymetry data with full motion and navigation data, including True Heave data (for integrated INS
systems only) can be recorded in the native NORBIT format with extension *.wbm. At the same time,
s7k files are generated automatically. The s7k format has a publicly available data format definition
(DFD). If requested, NORBIT Support can provide documentation on the DFD. The logging location
for *.wbm, *.s7k and *.000 files can be changed by selecting Advanced > Options > Paths. See
section Advanced for more detalils.
Stored data types depend on selections made in the Backscatter Controls settings. The View WC
Checkbox controls whether compressed water column data is recorded, and the Backscatter Mode
controls what backscatter imagery is recorded. This is only relevant for raw data files recorded in
the GUI and does not affect data output to acquisition software (see Data Output via Network
Subscription.)
All acquisition software subscriptions overwrite selections made in the GUI. Therefore, if the GUI
does not have Side scan selected for Backscatter Mode, but side scan is requested by the
acquisition software, side scan will be recorded in the raw data files regardless.
Note also that bathy intensity values, at the bottom detection point, are recorded within the
bathymetry data packets. This is automatically output and requires no configuration in the GUI. It
can be used to provide coarse backscatter, separately from the side scan and snippets outputs.
Backscatter View WC : : . .
Mode Selection Checkbox Recorded Data Types in WBM file 7k Records in s7k file
None l:l v Bathymetry X Side scan v 7027 X 7007
X Water Column X Snippets X 7042 X 7028
v Bathymetry X Side scan v 7027 X 7007
None v Water Column X Snippets v 7042 X 7028
. v Bathymetry v Side scan v 7027 v 7007
Side scan v Water Column X Snippets v 7042 X 7028
. v Bathymetry v Side scan v 7027 v 7007
Snippets/scan v Water Column v Snippets v 7042 v 7028
Sonar User Manual Contents September 11, 2020

GUI: 10.4.8/ FW:5.2.1 Page 52 of 103



4.7.2

4.7.3

4.8

Data Output via Network Subscription

Currently, the NORBIT GUI supports streaming s7k
records 7000, 7004, 7006, 7007, 7027, 7028,
and 7042 via the subscription model (record 7500 with
ID 1051). All subscriptions can be ended with record
7500,ID 1052.

Supported single request records (via record 7500 with
ID 1050): 7001

Successful requests are replied with record 7501 (ACK)
while unsuccessful requests return record 7502
(NACK). This is based on the DFD version 2.43. The
adjacent table lists the current s7k records output by the
Proxy Server in the NORBIT GUI.

Data Rates

Record

Description

7000

Sonar settings

7004

Beam Geometry

7006

Bathymetry data (obsolete)

7007

Side scan data

7027

Bathymetry data (including bathy
intensity values)

7028

Snippets data

7042

Compressed water column data

7500

7k remote control with ID 1051

7501

7k remote control acknowledge

7502

7k remote control not acknowledge

Estimated data rates for a single head iWBMS system at maximum ping rate are given below:

Ping Rate Bathy INS wC SS SN SNS Data Rate
50 Hz v v X X X X 5 Mbps
50 Hz v v v v X X 13 Mbps
50 Hz v v v v v X 13 Mbps
50 Hz v v X X X v 11 Mbps

Interfacing with Multiple Computers

It is possible to communicate with the GUI using more than one computer, e.g. one computer to
configure and control the sonar and a second, more computationally resourceful PC, to run
acquisition software such as DCT, HYPACK or Qinsy. It requires a network switch and an Ethernet

cable for each connected computer.

Network
Switch

Each computer requires its own unique IP address on the same IP range (see section 4.2 for more
details). The acquisition software should always connect to the IP address of the PC that operates

the GUI, on TCP port 7000.
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5 Troubleshooting

If the below troubleshooting steps fail to resolve the problem, contact NORBIT Support and include
as much information as possible, including relevant photos, screenshots and data recordings.

5.1 Sonar Issues

Problem

Action

Sonar or GUI does not
behave as expected

If sonar is connected but not behaving as expected, perform a factory
reset. Select Set Sonar Factory Defaults on the Connection dialog to
clear the configuration.

Cannot connect to the
sonar

Verify SIU is powered on.

Check that cable connections are free from corrosion, properly secured,
and that pings are not bent.

Check for IP address conflicts. The network card on the PC should be
configured to 192.168.53.XXX where XXX is neither 100 (INS) nor the
sonar serial number.

If using a network switch, bypass the switch and connect directly to the
computer to check for faults with the switch.

Reboot PC, wait 30 seconds, then power-cycle the system.

Open Windows Command Prompt and type ping 192.168.53.XX (XX
being the last 2 digits of the sonar serial number). This indicates whether
the sonar is detectable by the acquisition PC.

Ground SIU, as explained in section 5.3.

Sonar does not power
up, or power is lost
during operation

Check power supply voltage with a voltmeter.

Depending on the power source, check the battery/inverter for failure and
replace.

If power is <12V or >28V, power LED on SIU blinks at 5Hz. Test system
using an alternative power source, e.g. power from a wall outlet or fully
charged battery.

Data quality issues
(motion artefacts, etc.)

Ensure that multiple network cards (Wi-Fi and wired) are NOT connected
to the same subnet. This causes duplication of navigation data in the files.
Review physical installation, ensuring that mounting structure is rigid and
free from vibration.

Check that there is no independent movement between GNSS antennas,
and review the antenna separation (2m is ideal)

Review offsets and positioning quality

Review Data Quality Control Checklist.

GUI does not match
description or is not
performing as
described

Obtain latest installer from NORBIT Support.

IMU is connected but
there is no sonar
connected

Check cable connections and re-seat if necessary.

Possible IP address conflict. Check network settings.

GUI and BathyProxy should be allowed in Windows Firewall.
Ground SIU, as explained in section 5.3.

There is no timing in
the sonar or GUI timing
line is red

Check pins on cable and SIU. If a pin is bent, VERY gently bend it back.
*This may result in damage, so do so at own liability*

Go to INS Tools > Sky Plot and check that satellites are detected on both
GNSS antennas.

Check that PPS LED on SIU is blinking at 1Hz (see section 2.3.6 for more
info.)

If satellites are detected but LED is not blinking at 1Hz, open POSView
and check COM4 output to verify that it is configured to output NMEA ZDA
at 1Hz, 9600 baud.
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Users can also obtain reliable NTP timing from Qinsy SNTP, which does
not require a license. Open Qinsy and double-click SNTP Server. If server
does not start, change UDP port in Options menu. Once server is running,
go to the NORBIT GUI, select Advanced > Options > Timing and
Triggering, select NTP+PPS pos, select the IP of the PC running the
server, and click Apply. Another recommended source of external, free
timing server is Meinberg.

Surface SV sensor is
not connected or shows
incorrect values

Check SV sensor connection and tighten if necessary.

Stop vessel to allow air bubbles to dissipate to see if reasonable values
return. Adjust mounting to reduce bubble formation.

Inspect sensor for visible damage. Any distortion in the sensor may cause
incorrect measurements.

Check for foreign objects or debris on the sensor.

dropped

Sonar display freezes
and data packets are

Run Windows Task Manager to check if unnecessary programs or
processes are consuming excessive network bandwidth.

Bad switch, hub or cable. Replace.

Update computer network card driver.

Select Set Sonar Factory Defaults on the Connection dialog.

Network disconnection
errors occur, or no data
from sonar and/or IMU

Check sonar and/or IMU cables. Check that the connection at wet-end is
tight. If it has loosened, remove connection, clean threads at both male
and female fittings and apply a very small amount of grease (O-Ring
grease mentioned in this manual works well), then re-tighten. If fingers
are weak from cold, then use a tool, but do not overtighten!

filtered

Soundings are being

Adaptive gates are on Narrow and may need to be changed to a wider
setting, or disabled altogether.

Bottom detection
quality is degraded

Check sonar head for marine biofouling. Clean barnacles off gently.
Check that sonar cable connectors are clean, dry and properly seated.

Lower Gate is beyond
expected depth, but no
bottom is detected

Lower the upper gate closer to the expected bottom.

No external roll

sonars

stabilization with
standalone (non-
integrated) NORBIT

Follow the instructions in section 4.4.6.

Use terminal emulator such as PuUTTY (free to download) to verify the
TSS1 message data stream. Select a “Serial” type connection, enter port
number and baud rate of the data source, and select Open to display the
data stream.

Data is received in
NORBIT GUI, but data
is not received in
acquisition software

Ensure that both firewalls (Private and Guest or public networks) are
disabled.
Check to see if acquisition software has correct ports specified.

when satellites
detected

“Sonar timing incorrect”
pop-up window remains

May happen if INS boots-up slower than the sonar. Close the pop-up
window. If sonar timing is incorrect, the timing row in the main GUI display
will remain red.

or EIVA

No sonar data in PDS

Ensure that Force Push is checked under Connection settings in GUI.

shippets record

Smears appear in the

PC load is too high, and it is unable to properly process the high data
load. Try reducing PC load by closing unused programs and non-critical
windows in the acquisition software. Slower computers may not be able
to handle the data load.

too condensed

Text in GUI appears

In Windows, go to Change Display Settings, and change the Scale and
Layout values. Change the value under “Change the size of text, apps,
and other items”
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5.2

INS Issues
Problem Action
Sonar is e Disable Windows firewall, or allow NORBIT GUI access and add an exception
connected but no for UDP port 5602:
INS data is = Open legacy Windows Control Panel
received Go to System and Security > Windows Defender Firewall

Choose Advanced Settings on the left menu

Create a new Inbound Rule

Select “Port” and click Next

Apply the rule to UDP port 5602 and click Next

Select “Allow the connection” and click Next

Apply the rule to Domain, Private and Public, and click Next

Specify a rule name and Finish the wizard

Open Windows Command Prompt and type ping 192.168.53.100. This
indicates whether the INS is detectable by the acquisition PC.

Check network configuration and ensure that computer IP address does not
conflict with the INS IP address (192.168.53.100).

e Check cable connections and re-seat if necessary.

e  Check for bent sonar cable pins.

e Possible IP address conflict. Check network settings.

e Ground SIU, as explained in section 5.3.

e Go to INS Tools > INS Setup Wizard and select Factory to restore default
settings.

o Perform the “resistance test” to check status of circuit components. Refer to
Appendix for pinout diagrams.

Unable to receive e Check COM port settings.
RTK corrections e  Check cable connections.
e Verify IP address and mount point if using network solution.
e Check radio link, check frequency, and verify that baud rates and corrector
types match.
e Try with Null Modem to swap pins 2/3.
e Check on a different unit to verify data stream.
e For serial RTK data, use terminal emulator such as PuTTY (free to download)
to verify the data stream. Select a “Serial” type connection, enter the port
number and baud rate of data source, and select Open to display the data
stream.
e If using NTRIP, check the Internet connection and verify login details.
Unable to achieve e Check antenna connections, ensure that antennas are connected to correct
successful primary/secondary sockets.
heading alignment e Verify offset measurements.

e Reset INS to factory defaults and start configuration over.

e Review GNSS environment. Try different area or time.
No GNSS Data in e Check cables and ensure that all connections are secure.
INS System e Use only antennas provided with kit. Other antennas may not work.

Ensure that antennas have clear sky view with no obstructions.

System status e  Check that cables are secure and tight.
shows faults e Check for bent pins on cable and SIU.

e Low quality power supplies may cause this issue. Try alternative power source.

e Possible damaged sonar cable.

e Ground SIU, as explained in section 5.3.

INS Logging light
is red or orange

Open INS Setup Wizard and apply Factory defaults.
Reboot PC.
Disable Windows Firewall.
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5.3 Grounding
In some cases, the SIU may need grounding for proper operation. Grounding issues
may cause IMU failures and bootup issues. If there is no grounding screw on the SIU,
NORBIT recommends using a BNC connection. Find a BNC cable, break off the pin
inside the connector, and on the other end expose the ground shielding (using the outer
braid of wires) and crimp a connection to them. Connect the BNC to the SIU and the
other end to a metal part of the vessel, or a wire that is in the water.
5.4 Change Sonar IP Address
Log onto the sonar with telnet. To do this, press Windows+R to open the Run dialog. Type cmd to
open command prompt and use the following commands:
Telnet 192.168.53.XX (where XX is the last two digits of sonar wet-end serial number)
fw_printenv (prints to screen all u-boot parameters)
Options:
fw_printenv ip addr (print to screen all ip_addr parameters)
fw_setenv ip fallback 192.168.53.99 (sets IP to 99 if no DHCP server on network)
fw_setenv ip addr 192.168.53.99 (sets static IP to 99 regardless of DHCP)
5.5 Data Quality Checklist
Should the acquired data quality be degraded, review the steps below:

1. Review Hardware Installation: Ensure that all sensors are fixed, rigid, and free from
vibration. There must not be any independent movement of sensors.

2. Primary Antenna: Ensure that the primary antenna is closest to the NORBIT system and
connected to the correct SIU port (Ant 1).

3. Network Configuration: Ensure that multiple network cards (Wi-Fi and wired) are NOT
connected to the same subnet. This causes duplication of navigation data in the files.

4. Offsets: Measure offsets correctly to the nearest 1cm or better, and check that the sign
inputs are correct.

5. Alignment: Ensure that the integrated system is closely aligned with the vessel centerline.
Agreement to within £0.5° is ideal.

6. Center of Rotation: If the sonar and IMU are not mounted at the CoR, measure and apply
this offset in the INS Setup Wizard to eliminate heave artefacts.

7. GNSS Corrections: Only Narrow Lane RTK is suitable for RTK tides. Position errors
increase with distance from the base station. DGNSS is accurate only to about 60cm
horizontally. Ideally use a post-processed kinematic solution.

8. Sound Speed: In many environments, sound speed varies more in the upper layer of the
water column. Mounting the sonar lower helps to overcome errors related to unaccounted
changes in sound velocity. Perform SV casts on a regular basis and compare them to the
surface sound speed, ensuring that the difference does not exceed 1m/s.

9. Patch Test: Review multibeam roll, pitch, and yaw misalignments. Repeat measurements
as and when required. Generally, roll should not vary by more than +0.02°, pitch by +0.1°
and heading by +0.5°. Perform a patch test every time the sonar and IMU are moved.

10. Swath Angle: Soundings are most accurate if they are within a +70° sector from nadir
(depending on water depth), or wider if the beam footprint and incidence angle are very
small, e.g. when the swath is perpendicular to a steep shoreline sloping up from nadir.
Soundings sloping down from nadir have a large footprint and incidence angle. It is always
better to ‘look’ up a slope than down one, and therefore survey lines should generally be
parallel to the bottom contour.
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Basic Acquisition Software Setup

6.1 Offsets
By default, integrated NORBIT systems output all sonar and navigation data at the Sonar Reference
Point (refer to the Offsets section for more details). Therefore, each device in the acquisition software
requires the same offset; that is, the offset from the acquisition software reference point (e.g. Center
of Rotation) to Sonar Reference Point. If the optional iLIDAR is installed, this offset must be
separately measured and applied.
If the acquisition software and sonar reference points are the same, no offsets are required. In
HYPACK, the vertical offset is the same for all systems and should be measured from the waterline
to the Sonar Reference Point.
6.2 Data Collection Tool (DCT)
DCT is a web-based survey acquisition utility, developed by NORBIT, 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; all data is output with WGS84 coordinates and depth
below sonar.
To enquire about DCT, please contact NORBIT Support. Refer to the dedicated DCT manual for
operational guidance.
6.3 HYPACK
The following sections show only one of many possible methods for configuring HYPACK for
NORBIT sonars. It assumes that the INS reference is collocated with the Sonar Reference Point.
The vertical offset should be measured from the waterline to the Sonar Reference Point, and is the
same offset for all systems (navigation, attitude and multibeam).
Note that the HYPACK sign convention uses +Forward, +Starboard, and +Down. Incorrect entry
of the sign may corrupt data
Step 1. Enable HYSWEEP Survey
Check Include under HYSWEEP Survey. This allows devices to be added for multibeam surveys.
EJ HYPACK Combined Hardware - (] X
File Options Help
3% Hardware System
y -;‘)&f’wa"’ POSMN Ne HYSWEEP Survey HYPACK Survey
=) HYSWEEP Survey
@) Applarix POSMY [ 1ndude [ instaled on Towfish [C]show XYZ Fies
&) NORBIT WBMS [ sidescan Devices on Towfish [[] start Logging at Startup
[Clindividual Tide Per Mobike
I:]l::u;e [[instaled 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.
Sonar User Manual Contents September 11, 2020

GUI: 10.4.8/ FW:5.2.1 Page 58 of 103



HYPACK Combined Hardware

File Options
=] & Hardware
- s NORBIT Boat
EJ Applanix POS M)V Ne
= HYSWEEP Survey
&J Applanix POSMV
(&) NORBIT WBMS

Help

O

D HYPACK Combined Hardware
File Options Help

= B2 Hardware Moble SurveyDevices Vessel Shape

Mobile ' Survey Devices Vessel Shape

s NORBIT Soat
#) Acclenc POS
HYSWEEP Survey

&7 pplanx |

& NORBIT Y

Vessel Shape

Name [NoREIT Boat |

Tracking Point

Starboard
Forward

CIMPACK 2020 Boat Shapes BOAT 99

Step 3.

Configure Position and Heading Device

In Survey Devices, add the Applanix POS M/V Network device and configure it as shown below.

&5 HYPACK Combined Hardware

File Options Help
= o raroware

Moble SurveyDewcss yesssi Shape [[JUse PPS signal for timing K
& NORSIT Boat
&) AccarxPOSMNMNE  acatable  |MDewces Serial Port Lesricel
HYSIWES Survey
Verson
30 LR Tnicator
ADCP Driver Use POS MAV tme-tags even when not synchronizing (be careful !}
1S Interfac
‘:SI,L w5 Solution status for RTK tides
et passomeny (® Record mukibeam frame data (group 102)
Alled Sgnel LAZ-4100 £, 5 B Nanow Lane RTK
O Recad vesel e ot (s 1) it
Adpled Mo osysiers S 2 Float RTK
Atias Deso 14 = DGPS
< > (®) Get heave from group 102 Always
View () Get heave from group 111
O DL Name &) Descrpton
Show alam when solution status is:
Rescan Drver Lst () Gex solution status from group 3 B WideLaneRTK
() Get solution status from group 20 Float RTK
Functions 5
(®) Get solution status from group 10 DGPS
Stand-alone
Never

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

HYPACK Combined Hardware

- O *
File Options Help
=¥z Hardware Survey Devices  Survey Connect  Offsets
[} s NORBIT Boat
i@l Applanix POS M/V Net
H 7] imi a msec
5 HYSWEEP Survey Enabled [ Limit Update Rate
& Applanix POSMV T Device Connection
""" (=) NORBIT WBMS [vetwark (0.0.0.0:5602,udp) | ]
Device C cti
Recording R3 Fvice Lonnection x rroga’
@ DefaultR Connection Type Network o I
Metwork Parameters
OimitRecd  protocal |Upp ~| Role |Clent ~
Obonotr| "t [192. 168.53. 100 |
Part Virite Port D
Cance
Metwork Test
Test Device
< *>
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Step 4.

Configure HYSWEEP Interface

Then add, and configure, HYSWEEP Interface, checking only the Depth function under Functions:

B HYPACK Combined Hardware - o X
File Options Help
1 B Harcware Survey Devices  Survey Cornect  Offsets
£ Soat
&7 Appianix PO Avalable Al Devices ‘ tnstalied
& HISWEEP I - T
= " Apoi S V Netweork
B HYSWERPSuw | Versan Verson = e fa
& topioro HYPACKSwihDevice 16,110 & G HEWER loteriac
:. NORBIT HYPACK® Generc Qutp...  14.0.1.0 < Remove
HYSWES? Interface 18.2.1.0
HYSVESP Playback Driver  16.0.0.0
MC - Suchon Tube Posit. 14.0.1.3
Imagenex Forvard Look...  16.0.0.1
NS Dredge 14.0.1.2 %
Indnamete 20000 v
< > Setp
View Name
OnLL Name @ Descrption HYSWEEP Interface
Rescan Drver List Drtver [CHYPACK 2020\devices
Functions Optiors
 Depth Use for matrix update |
Headre
< > |

&3 HYPACK Combined Hardware

File Options Help
o Hordware

HYSWEEP Surve
&P Applanix
&P NORBIT

= o X
Survey Devices  Survey Comect  Offsets
[ enabled [ Lmit update Rate msec
Device Connecton
Noe |E
; N
Recordr] Device Connection X it
@ Defal Connection Type None ~
Oumt
Qoo
ol o
letwork Test
Test Device

Step 5.

Configure Motion Device

In HYSWEEP Survey, add the Applanix POS/MV Network device and configure it as shown below:

B3 HYPACK Combined Hardware = =] X
File Options Help
5 B2 Hardware Marufacturer /Model Connec| ™ APPlanix Setup o X
) s NORBIT Soat
&) Aoplanix FOS MA Net Manufacturer / Model Senal Dver
& Hysw " o s & —
& HYSWEEP Interface 26 Rodotics LLS-500 @® 1SS _—
= HYSWEER Survey Advanced Nav INS Network © 71551 Message
) npplancposMyt|| | ASced Nav INS Seal () 755 3 Messaps [Record Remote Heave Onl)
@& NORSIT WeMS Analog Sidescan () Simrad EM3000 Messags
Applarix POSMV Serial
Atlas Bomasweep ‘ i
Atias Fansneep Hesiod: Dstes
Atlas Fansweep (Serial) @ 1 it .
‘Atiag Hydrosweep DS ) Use Group 102 For Pitch, Rcll, Headng and Heave
Atlas Hydrosweep MD/30 () Use Group 1 For Pitch, Roll and Heading
Atlas Hydrosweep MD/50
Atlas Hydrosweep MD2
Benthos 162X
e Gl | [
Specific Sonar Identficaton
NORBIT WBMS R T v
< >
T HYPACK Combined Hardware = o X
File Options Help
B Hardware Manufacturer [Model Commect | Offsats
=} war Boat
=) Applanix POS M)
&) HYSWEEP Interf: [F)Enabled [ 1gnore Checksum Timeout Interval 150 | Sec
(= HYSWEE Survey [MIRecord raw message
& Applanix POS A
@ T work Connection
Port 5602
Internet Address [152.168.53.100
Comport Test
Network Test
< >

Step 6. Configure Multibeam Device

Go to HYSWEEP Survey and select NORBIT WBMS, as shown below. In WBMS Setup, select
Sidescan Recording for recording Sidescan only, or Snippet SS Recording for Snippet-
Sidescan, or Snippet Recording for logging Snippets. If Snippet data is requested, users must
also select Log Datagrams. Note that bathymetry data automatically includes bathy intensity
values at the bottom detection point, which provides coarse backscatter.
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6.4

Step 1.

Step 2.

&3 HYPACK Combined Hardware - (u] 3¢

File Options Help

= %o Hardware Manufacturer [Model Comnect Offsets

= sw NORBIT Boat 5 WBMS Setup - (m] X
& AoplanixPOSMN Nt panfacturer [ Model
@) HYSWEEP Interface Uekca Laser
Sl HYSWEEP Survey xn Ssx ;a g: - [ sidescan Recording [ Snippet Recording
@ Applanix POSMV 1 ctbalfsitgicdssaidodss “ [ snippet SS Recording [JLog Datagrams
&) NORBIT WBMS Newton Laser (Beta)

NMEA-0183 Gyro [JLog Water Column
NORBIT Dual Head
Dual Head
Novatel SPAN
Odom Dual ES3
Odom Dual M8 1
Odom Echoscan I
Odom ES3
Odom M81
i
Specific Sonar Identi .
{NOREIT wems v [NORBIT WeMS

< > L

T HYPACK Combined Hardware - o X

File Options Help

= % Hardware Manufacturer /Model  Connect  Offsets

- ww Boat
&P Applanix POS M)V Ne A Enabled [J1gnore Checksum Timeout Interval 15.0 Sec

& HYSWEEP Interface
= HYSWEEP Survey
& Applanix POSMV

[JRecord raw message
Network Connection

SIETREE | e (0
Internet Address [127.0.0.1

Comport Test

Network Test

Qinsy

The following sections show recommended configurations of Qinsy v9.2 for all NORBIT 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.

Configure Geodesy
Access the Geodetic Configuration from the Qinsy console and specify the relevant geodesy.

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)

Object Definition x Vessel Parameters X

General Object Defintion Standard Deviations Height

e [V HoRe 5D Tide SRR et Tamacyemeox et aveen ey etemes c
e oot Descrptions (Admiristrative)
. — Description of Steersd Poirt \ |
Dscmpron [MV NORBIT CaG
Onboard Navigation Systems: | |
Height sbove craft reference: 0000 m
Vessel Time Defintion (Adminisrative)
Dbiect Squal Moded
T Trearmrn o mre N e E TS E h
Seuat Method Hok Defred .
Time comection to vessel's time to convert to Master vessel's time: ljl s
ac i Cancel Helo < Back Mext > Finish Cancel Help
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Step 3.

Step 4.

Step 5.

Add Multibeam System

Specify a system name, e.g. NORBIT, 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 System
System
Name |NOFlBIT Bathymetry
Type: % Multibeam Echosounder ~
Socket Settings
Diver [Reson Seabat 7K (TCP/Metwork) -
Port number:
IP address: 127 0 o 1
Maximum update rate: 0.000| 5
Notes
1/0 Parameters are only used in online mode and have no effect in replay mode
This driver also supports other system types More info...

x Seabat Tk Settings

System
Norbit

Packet storage for processing

Mone

View data in Qinsy
Water column None

Snippets None

Minimum snippet sample window {0 = auto)

Maximum snippet sample window {0 = auto)

L |
L |

[ Synchronize recording with Ginsy

Please note that enabling the storage of raw packages in the storage database may
ncrease the size of the storage database significantly

[ Manually select recorded packets (advanced)

Under Raw Data Recording, for standard bathymetric data collection select the NORBIT System
and None for Packet Storage, Water Column and Snippets.

Configure Snippets and/or Water Column Recording (Optional)
To collect water column, select the 7042 (Compressed) option. To collect snippets but no water
column, configure the system as shown below (left); or for snippets and for water column (right)

Seabat Tk Settings
System
Norbit ~

Packet storage for processing

FM Geocoder Toolbox (FMGT) -

View data in Qinay
Water column None w

B/ T000 (Mew]

Snippets 702

Minimum snippet sample window (0 = auto)

Maximum snippet sample window (0 = auto)

Enter Offset to Sonar Reference Point

®

Seabat Tk Settings
System
Nerbit w

Packet storage for processing

FM Geocoder Toabax (FMGT)

Wiew data in Qingy

Water column

x

T028/7000 (New

Snippets

Minimum snippet sample window {0 = auto)

Maximum snippet sample window (0 = auta)

6 |

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

Model, Transducer Location and Mounting Angles

Description Value

Object MV NORBIT |
Transducer Setup Assume Commen Acoustic Center |
Transducer Node TET N - |
Roll offset 0.000° il
Pitch offset 0.000°

Heading offset 0.000°

Decoding

Max. beams per ping:

Edit Variable Node

Maode

Mame: MOREIT
Locatian

DObject: I NOREBIT

Offset from Object Reterence Point
% [5thd = Positive]
Y [Bow = Positive):

2Z [Up = Positive)

o YN

= Sl gl

2 a| 8|14

] S| 8|2
El

Sound Velocity Echosounder Stabilization
Difset Parameters
(®) Use sound velocity from unit Unit is roll stabilized
Aeprior $D: m
Use sound velocity: Untt is pitch stabilized
1485.000 Unit is heave compensated Cancsl Help
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Step 6.

Step 7.

Step 8.

Add Side Scan System (Optional)
Related systems may now be added. To add side scan, a port and starboard channel should be
added and the frequency should be specified. Items 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: NORBIT [Sidescan Sonar]

Tupe: % Sidescan Sonar

Socket Settings

Diver \Rasnn Seabat 7K (TCP/Network)
IP address 127.0 .0 .1

Maximum update rate:
Notes
170 Parameters are only used in enline mode and have no effect in replay mc

This driver also supports other system types More in

Add Pitch/Roll/Heave System

Sidescan Sonar General Parameters.

Location

Object: MV NORBIT ~

Associated Multibeam System

System NORBIT Bathymetry ~
Sound Velocity Properties {(Admin
Use sound velocity from wnit A
Reson
Use s y:
Use sound velocity Model
1485.000 Reson 8125
< Back Next > Finish Canc

Sidescan Senar Channel Setup

Sidescan Channels

Tx Frequency Oriertation  Mode Add
400 Port NORBIT R

Remove
400 Staboard  NORBIT

Channel Propeties

Transducer. NORBIT v * (Administrative)
Oriertation Staboad v
Frequency (kHz) *:
Roll offset Horizontal beam width
Pitch offset. Vertical beam width *:
Heading offset: Verical tit angle *

Cancel

Help

Py e

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
Repeat the previous step to add

New System Motion Sensor Parameters
System Location
Name: [Postarix Attuce Erem RG] °
Type: <+ Fich Roll Heave Sensor Node (Lever Am} NORBIT )
Socket Settings Slet 102 N
Dier [Network - POS MV V5 (Binary Groups 1/102/103)
Rotation Measurements Rotation Conventions
Type: HPR ol irs) v Rall convertion
Posive heeling to starboard
Unit Degrees v
Port number. 5602 Fiter on data Fitch convertion
1
1P address: 192 . 1ee . 53 . 100 ST
Note that using multiple UDP input drivers on the same port, fitering on a difl 7
source address far each diver, will only work f the data is sent 25 a broadce Heave Measurements Aignment Corrections (©-O%)
Sin Postive downwards Boll offset
Notes
/0 Parameters are only used in orline mode and have no effect in replay m Unit Meters i Pitch offset:
This driver also supports other system types More it 1 Heave offset:
Back HNext > Firish Cancel <Back Next > Finish Cancel Hel

Motion Senser Parameters

Time Parameters Heave Data

Heave delay:

s Heave filter length

Standard Deviations Motion Data Standard Deviations Offsets (C

SD roll and pitch 0 SD pol offset: 0.0
5D heave fixed: m 5D pitch offset 00

5D heave yariable:

% SD heave offset: 0o

Quality Indicators (Administrative)
Quality indicator roll and pitch: Standard deviation ~

Quality indicator heave: Standard deviation ~

Description of quality indicator: ‘

Cancel

e |

a new system,

but this time add a Gyro Compass:

Mew System - Related System [Applanix Attitude [Gyro Compass]] X | | Gyra Obsenation Parameters e ‘
System Syre Cbaervation
Name [Applanix Heading] Hame | Apglanix Heading
T & Gyro Compass - Localion: MY NOREIT -
Observaton Paramsters
Socket Settings
Ty w
Diver: \Netwom -POS MV V5 (Binary Groups 1/102/103) v
Unt -
Apron 500
Port number. 5602 Filter on data source
Finedd £
1P address. 192 . 168 . 53 . 100 P
Werisbla 0. ) Aply [-0) olfeeds fred.
Note that using muttiple UDP input drivers on the same pott, fitering on a different
source address for each driver, will only work if the data is sent as a broadcast Scabs [aclor {20 Apply scale lactor S
Notes St Kertfies
1/0 Parameters are only used in online mods and have no effect in replay mode [— 102 "
This driver also supports other system types More info
Back Next > Finish Cancel Help < Back i Cared Help
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Step 9. Add Position Navigation System
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.

New System - Related System [Applanix Heading [Position Navigation System]] X | | Pesition System Parsmeters %
System Locaten
Dhbject: RBIT w
Name: [#pplanix Postion MY NORRI
frtenna: HNORBIT - i
Type win Posttion Navigation System > Recsiver number i used as slot
== Ld | rumberin case of miple cupus.
Socket Settings Recsiver Pogitons
Driver: |Network - POS MV V5 (Binary Groups 1/102/103) w Hedzontal gatum: WG5_84 -
Fieceiver Hechts
\artcal datum: WES_B v
Port number: 5602 Fiter on data source Height loye Ha Level Comection
IP address 192 . 168 . 53 . 100 gt offae: 000 m
Note that using muttiple UDP input drivers on the same pont, fittering on a different Pastion D
source address for each driver, will only work ff the data is sent as a broadcast. e Hee
L Maters v
Notes
Standard Devistiors Postion Data
170 Parameters are only used in online mode and have no effect in replay mode st =
S0 harerialy: US| m  persemee RTED
This driver also supports other system types More info... —_—
50 vertcaly: 100 m
Back Next > Finish Cancel Help < Back Mot Concel Heln

Step 10. Output Quality Information (Optional)
To configure the sonar to output quality information, add a Miscellaneous system:

New System - Related System [Applanix Position [Miscellaneous System]] Generic Observation Definition Observation Parameters
System (Generic Observations Observations Observation Parameters
L Applarix Quaity Observation Name Scale Factor Slet 1 CIT -
Tioe e —— <2 MODE 1.000000 MODE Lt
Edit Observation Properties X Aprior SD:

Socket Settings
Observation Properties Fixed CO: 0.0000000|
Driver: Network - POS MV V5 (Binary Groups 3/10/11/20 - Status) WODE B

oLz 5802 Fiter on data source ‘Squared tem factor.
Scale Factor: 1.000000000

. - The bservation name is alowed to be 16 chars long.
Note that using mutiple: UDP input drivers on the same port, fitering on a diferent R S AT ) Apply scale factor first

source address for each driver. will only work ff the data is sent as a broadeast

HNotes E Add
Cancel Help

1/0 Parameters are only used in online mode and have no effect in replay mode Aoply (C0) offsets it
CORR = (Squared tem factor * RAW"2) + Scals factor * (RAW + Fixed + Variable: C-0)

1P address: 192 . 168 . 53 . 100 (® Apply {C-0) offsets first

- If available use the Slot value from the drop-down selection.
- Or consult the Drivers Manual for the exact Slot value. [ Apply automatically Apply

This driver also supports other system types More info
Apply scale factorfirst
CORR = (Squared tem factor * RAW"2) + Scale factor * RAW + Fixed + Varizble C-0
Back Next > Finish Cancel < Back Next > Finish Cancel Help <Back Next Cancel Help

Step 11. Add Time Synchronization System
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 | | PPS System Options X
System QPS PPS Adapter Setup
Name | [Applanix Time For Accurate acquisition of sensor data it is advised to interface a

GPS PPS pulse via a GPS PPS Adapter. The PPS

nieeds to be connected on a serial port of the computer.
Type: & Time Synchronization System v prefercbly a hardware COM pot directly on the motherboand.

Socket Settings

=
Daver. [POS MV V5 @Binary Group 7-PPS Time) (Network) o Dlke

Port number. 5602 Fiter on data source

IP address: 192 . 168 . 53 . 100 Automatic Matching

Note that using mutiple UDP input diivers on the same port, fitering on a different
source address for each driver, will only work f the data is sent as a broadcast Advanced Settings

[ Disable Windows system time synchronization

Notes
In nomal aperation Qinsy wil synchronize the Windows clock to PPS Time
1/0 Parameters are only used in ariine mode and have no effect in replay made This can be disabled but t 18 HIGHLY recommendedto leave thi aption tchecked
Only dsable when  nterferes wih other processes aleady synchronizing the Windows
This driver also supports other system types More info o
Back Next > Finish Cancel Help < Back Hest Cancel Help
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6.5

Step 1.

Step 2.

PDS

The NORBIT GUI requires that Force Push be enabled in the NORBIT GUI Connection settings to
receive data in PDS. Refer to section 4.6.5 for more information on its functionality.

Note that the PDS sign convention uses Y+ Forward, X+ Starboard, and Z+ Up. Incorrect entry of
the sign may corrupt data. The Applanix Ethernet groups required by PDS are automatically
configured on integrated NORBIT systems, thus no action is required.

The Sea Level offset is used when depths are reduced using tide and heave. When RTK heights
are used for depth reduction, the Sea Level offset is only used for applying the sound velocity profile
at the correct depth.

Create New Project and Setup Geodesy

Create a new project in PDS Control Center via File > New Project. Specify a name for the project,
and on the next page select a coordinate system from the geodatabase or define a new coordinate
system according to the survey requirements.

Project Name # | | Project Configuration X

e Description
Ld Units
4B Coordinate System

Coordinate system

WGS 84 - UTM Zone 32N

@ i erpity praject I ——, SYSTEM: Wes 34 -UTH Zone 520 ~
an N 2 Log Fis ’
B o e (%) Fle History ELLIPSOID: WGS84
@y Disk Space Semi-Major Axis:6378137
on Fes 41 Mett Sounds Inv. Flattening: 298, 2572235683
£ Options Squared eccentricity:0.00669437999

% GPS Time Parameter
[ Sonar Targets/Contacts
B leon Images

DATUMTRANSFORMATION : No Datumtransformation on: WGS8<
Datum Transformation from WGS84:
Method: BursaVolfe(7 Parameters)
shiftx(m): 0
Shift Ym): 0
shiftz(m): 0
Rotation X(sec): 0
Rotation ¥(sec): 0
Rotation Z(sec): n
Scale factor[ppm]:
satelite elipsoid: wsseq
Local ellipsoid:  WG584

Description:
UNLT: Meters

Metric Conversion Factor: 1

Suff: m
PROJECTION: UTM Zone-32MN

Method: Universal Transverse Mercator v
Import DC File New Edit

Cancel <Back Next > Cancel

Select Application Type and Run Configuration Wizard
Select Multibeam Acquisition as the application type. Click Next and run the configuration wizard.

Select Application Type

% | | Run Configuration Wizsed x
Bacioe and Excoat redg, kg . The i acyston spptn e e necesary vews nd = e e p————re——
camputations 1o run & multivsam arvey, 8 multbeam saTIng T i s o i T G
Dredgng | {MoliontScan) survey an to precess and dharl te mullibean data, :
BORACIT Ve Cone redgra, Dhinqand 8 To run e configuratian wizart press the Next butian.
Bucket Dredging 1f you do not want to create a configuraty
£ f guratcn at ths stage,
E*‘a-‘e}’[g:("‘;” M stardard powerful POS features dmaitie the checkbax below ard then press the FingA buttan
u
Drezlge Monitorng ~Suppert of mutiple monitors with ind=pendent layouts
Gea Firg
Harvesting Camplete software suite for acquisition, pracessing, and chartng
Hanestn b e confqureton weard
J-ay Pipe Fosiion Monitorng “Quality control views and orline filters
Lesk Detection
Magnetomater Acoudsition Fowerfil and fast mutivesm calbrason oo
Mulb-Purpose Acgusiion Water column data visuaization
Cbstacke Avoidance Havigation
Firg -integrated SUP edtor
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Step 3.  Add New Vessel

Specify a name for the configuration (e.g. “Survey Vessel Pole Mount”) and on the next page add a

Local vessel which will contain all drivers and offsets.

Run Cenfiguration Wizard

To make the project ready for use a configuration needs to be made.
At this time there are no configurations defined.

To run the configuration wizard press the 'Next’ button,

If

Y|
disg Configuration Narne

Vessels

Type D Vessel Local

Add Local Vessel X
Remote
Vessel

MV NORBIT ~

New

OK Cancel

< Back Cancel

Step 4. Enter Offsets

On the Geometry page, define the shape of the vessel (only for display) and enter the Center of
Gravity offset as measured from the Sonar Reference Point. Leave the CoG Z field zero to keep the
setup simple, as the Sea Level offset is defined in relation to the CoG. Then enter the Sea Level
offset relative to the Sonar Reference Point. This should be a positive value.

If the optional iLIDAR is installed, add its offset to the list. This is the measured offset from Sonar
Reference Point to iLIDAR Reference Point. Refer to the iLIDAR manual for more details.

| Waszed - MW MORBIT mait iearm ]

Geometry  Bouiomen Compuiadons DolaSources Cudance Toos  Loggn  Smullion  Sises Alame

Veuakaaton Cftaes
() Use Stordard Shave Harse: b ¥
smal survey bostfecze] = Ofiset Ui — = —
T Oael a0 0.0 .02
Dherien S ] Shapms S I Devize ceined Cfums
Lengthe. 00 Vit 2. 00
Custom Shape - Vessel consr
izl
Craught |.1 | Squat table
Toar Radius L
Sea level (posthve above A
Crrter nf gty conf) .
Crrvier af gromerty pont nffeet ,7,2
1 15 [
‘vmssal vartesl postion #ed Remave
@) surface
I Qverve T Cvenviem

Step 5. Add Essential Devices

Devices for each data type are added on the Equipment list. On the left side, select the Group and
then select the driver to add. As a minimum, the following drivers are required:
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Group Driver I/O Port Offset
Positioning system Geogs | PosMV all coupled modes- ethernet msg 192.168.53.100 | Zero Offset
3+10+12+20+102+104[pos] UDP 5602

Compass PosMV ethernet 3+102+104[hdg] 192.168.53.100 | Zero Offset
UDP 5602

VRU PosMV ethernet 3+102+104[vru] 192.168.53.100 | Zero Offset
UDP 5602

Multibeam NORBIT using RESON 7k protocol (1) [mbs] | 127.0.0.1 Zero Offset
TCP 7000

Vessel - MV NORBIT[multibeam] X

Geometry Equipment Computations Data Sources Guidance Tools Logging Simulation  Aliases  Alarms

Groups

;ﬂ Automatic Identfication System ~ Device Part
= Autopilot Output Posttioning system Geogs(1) - PosMV all coupled  Applanix
1y Bearing o E2% modes- ethemet msg

b‘;“’ CTD Prob 3+10+12+20=102+104]pos]

e Coms % Antenna Posiion from Geogs

7, Compass %+ Reference Foirt Computation

ze) Density Probe o - _
Depth = %, Compass(1) - PosMV ethemet 3+102+104fhda]  Applanix

pin sensor f::* Heading computation

sy Device Messages

I VRU(1) - PosMV ethemet 3+102+104fvru] Applanix

L g:ﬁn'” 4 i Aftitude computation
osounder -
] Muttibeam(1) - Nerbit using RESON 7k NORBIT
18y Echosounder (All Options) S protocol(1)[mbs]
& Extemal clock v v Multibsam xyz computation

R 3+ Mullibeam area computation
Device drivers y

= it Heave(1) - PosMV ethemet 3+111lheave] Applanix
DSO Echogram Dual Frequency Add = bfi Amude)compulat\on b ]
DSO Echogram Single Frequency "
D50 Echogram Triple Frequency Remaove

Step 6. Add Optional Devices
Optional drivers may be added for snippets or side scan data, true heave data, and LiDAR data:

Group Driver I/O Port Offset

Snippets NORBIT using RESON 7k protocol (1) [snp] 127.0.0.1 Zero Offset
TCP 7000

Sidescan Sonar NORBIT using RESON-7k protocol (1) [sss] 127.0.0.1 Zero Offset
TCP 7000

Heave PosMV ethernet 3+111[heave] 192.168.53.100 | Zero Offset
UDP 5602

Laser Scan Velodyne LiDAR VLP-16[laser-scan] 192.168.53.101 | iLIDAR
UDP 2368

Step 7. Configure I/O Ports
Select each device on the Equipment list and click 1/0 Port to configure the interfacing parameters,
as per the tables in the previous sections.

Interfacing x x x
Port Settings Local Local Local
Port: | 5602 Port: 0 Port: | 2368
5600 UDF 5600
601 UDP 5601 Host Host Host

5602 LDP 56025502 Address: [ 192, 168.53. 100 address: | 127.0.0.1 Address: | 192, 168.53.101
ix UDP 5602 192, 168,53, 100:5602
LDAR  UDP 2368 192.168.53.101:2368 port: | 5602 Port: Port: | 2368

|:| Check host address Check host address [] check host address

Protocal Protocol Protocol

(@) UDP/IP (CITCRfIP O uor/IP @ TCPjIP (® upr/TP O Terfip

IP Multicast 1P Multicast 1P Multicast

[ 30in muliticast Join muiiticast [ 30in muliticast
. Gregua ﬁ
Applanix Devices Multibeam Devices iLIDAR
Add Remove Cancel Cancel Cancel
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Step 8. Configure Device Properties and Apply Offsets
For each device on the Equipment list, click Edit to open the Device Properties. Here you must select
the offsets to apply, as defined previously on the Geometry setup. Recall that all applied offsets
should be zero, except the optional iLiDAR.
Properties x Properties b
Name Value -~ Name Value "
7k Device Identiier 0 Device Offset (15LDAR
Tk Device Enumeration 0 X:0.00
Device Offset (1)Zena Offset Y- 0.25
X:0.00 Z:1.00
;g% = Timestamp Mode Time in Message
Heading Comection 0 Time Delay [sec] 0
Roll Comection 0°PU+ Time Computation Source Data Source (1)Primary
Pitch Comection 0°BU+ Laser Criertation Base Down-Across
Flat Rx Amay Comection Disabled Heading Comection ]
Surface Sv Profile Sv Diff Alam 1 Roll Camection 0°PU=
TX Offset Relative RX 2) Pitch Comection 0°BU= v
oo v
e e e @Use offset list OUse local offset
[=-- MV NORBIT = MV
sei Zero Offest
Multibeam Properties | iLIDAR Properties |
oK | Cancel Apply | oK | Cancel Apply
The patch test values, if known, may be entered in the device properties for the multibeam and
optional iLIDAR. They should be entered in the Roll Correction, Pitch Correction, and Heading
Correction fields.
Step 9. Configure Optional LiDAR Properties
If the optional iLIDAR is installed, the orientation base must be set in device properties. This should
be set to Down-Across assuming the scanner is installed in the standard configuration with
connector aft. Refer to the PDS manual for more details.
Step 10. Configure Height Source
SEIeCt .Referen_ce POInt Complfltatlon Under the Proper‘ties-ReferencePointComputation *
positioning device and double click, or press Edit.
The height source can be set to GPS Height [RTZ] Name Value ~
. s . . . . . [=]-- Position Computation Source Antenna Position from Geogs
if RTK positioning is available, and if you wish for
these heights to be used for depth reduction. Height Standard Deviation Mask EJP -
Otherwise, set this to None. L et oo
Doppler Aiding Enabled
Height Standard Deviation Mask is a user-defined e ]
quality threshold for utilizing RTK heights in the Doppler Scale [opi] g
depth calculation. By default, it is set to 0.1m, which o bl it v
means that the GPS Height source will only be | jaghtsource e >
applied if the altitude quality reported by the sensor
is <0.1m. To ensure that RTK heights are always T Apply
used regardless of reported quality, set the deviation
mask to a high value, e.g. 10m.
Step 11. Complete the Wizard
Now the essential steps are complete. The next pages of the wizard contain optional setup steps,
details of which are available in the PDS manual. Finish the wizard to return to PDS Control Center.
To return to these settings and modify the vessel configuration, click the gear icon on the toolbar.
B Teledyne PDS - Control Center - [Trandheim Survey] - | »
A File System Acquisitign Processing Tools Help Adminstrator = - 8 %
~0Ox(@R Dud 7% - EN 4 5= POAN @
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6.6 EIVA

The NORBIT GUI requires that Force Push be enabled in the NORBIT GUI Connection settings to
receive data in EIVA. Refer to section 4.6.5 for more information. Note that the EIVA sign convention
uses +Up. Incorrect entry of the sign will cause georeferencing errors.

6.6.1
Step 1.

NaviPac

Add Surface Navigation Instrument
Add a surface navigation instrument to the vessel. Select POSMV Group 1 from the list, and use IP
address 192.168.53.100 on UDP port 5602 for the I/O Settings.

il Vessel

I/O Settings
SurfaceMavigation

POSMV Group 1

° offsetl  offset2 offset3

offsetd (,\-D

Step 2. Add Gyro and Motion Instruments
Repeat the above step for Gyro and Motion, using the POSMV Gyro 102/3 and POSMV RPH 102/3

options.

é‘ =4 Vessel
=N (@]

SurfaceMavigation

POSMV Group 1

MotionSensor

POSMV RPH 102/3

Q offsetl offset2 offsets offsetd ()

POSMV RPH 102/3

6.6.2
Step 3.

NaviScan Config

Add Navigation Sensor
Begin by adding the navigation sensor. Go to Equipment > Add Sensor and select the Applanix
option. For port settings, enter the IP address 192.168.53.100 and UDP/IP Port 5602.

Navigation [m] X Po’tsew"gs n
c arch Fiftar Q 20120 Porttype IP Port/ TimeBox settings
No Port
COMPA. . INSTRUMENT DATASTRING " Address | 192 . 168 . 53 . 100 = Pont 5604 Connect
COM Port
Free 77?7 Local
Applanix  ApxPosmvPos SGRP-binary-34 ®) UDP/IP Port
Bale  Aele hhumm:ss EEEEEEEE EE TCRP Part COM Port settings
EdgeTech EdgeTech4800 Posion Binary data e Panty Deata bit Stop bit
Eiva Eiva Interpreted Grid Binary data... @ None L
EIVA Pos from NaviPac 0 nnnnnn hh:mm:ss.ss ee Odd °
Capture |
EIVA Pos (Exp) from NaviPac ~ S$<objectname hh:mm ss
Hi-Target  iBeam Postion Binary Hi-Target iBeam (3 Show settings
Ixsea PhinsRovinsPos SPIXSE.HSPOS_hhmms
Ixsea PhinsPosBinMav Binary data
NMEA NMEAGGAGLL §-GGA hhmmss.ss Ll a, Listing available ports - note ports opened by NaviPac, NaviScan etc will not be included
Noreom Noreom N8 ROV RV ittt FNGF ¥
>
Saveas CSV. Cancel OK Cancel
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Step 4. Add Gyro Sensor and Motion Sensor
Repeat the previous step to add the Gyro sensor and Motion sensor. Select the Applanix options
and configure the network settings as per the previous step.
Gyro m] X Motion m] X
Search Filter: \.{ 4040 Search Filter: \.{ 37137
COMPANY  INSTRUMENT DATASTRING A COMPANY INSTRUMENT DATASTRING ~ *
Free Gyro et Applanix ApxPosmvRPH Binary.
ACZ ACZ Gyro gagg<crs<fs Alas STN Atlas RPH BINARY STNATLA
Applanix ApxPosmvGyro Atlas HMinbound SrvRPH Binary..
Alas Stn Atlas Gyro BINARY STNATLAS fo Balder Balder ROV RPH aza ddd
Alas HMinboundServ Gyro Binary.. Benthos BenthosIMUX200RPH = 9gg.g ppp.p m
Balder Balder ROV Gyro aaa ddd hht coL COLRPH H123.45P+12 345F
Benthos Benthos IMUX200Gyra " Qgg9.gpPPRP T, .. CDL CDL Tokimec2 RP SPTVF Pitch.Roll H
coL COL Gyro H123 45P+12 345R+1; Dynabase DynabaseCRU RPH Binary.
coL CDL Tokimec?2 Gyro SPTVF Pitch,Rol Head Dynabase Dynabase CRU 2RPH Binary.
Datasonics  Datasonics specGyro """ '00g .0 000X YYY Y EdgeTech EdgeTech RPH Binary.
EdgeTech  EdgeTech Gyro Binary data.. EdgeTech Edgetech4600 RPH Binary data
FdneTech  FdnaTechd&tGun  Rinan data e Fiva Fiva IntemretRPH Rinarv data e
< > < >
Save as CSV.. Cancel Save s CSV.. Cancel
Step 5. Add Echosounder
Add an Echosounder sensor, selecting the Norbit RawRange 7027 option. In port settings, select
TCP/IP Port, enable Local, and use port 7000 (unless configured otherwise in the NORBIT GUI).
For dual head operations, select the Norbit RawRange 7027 Dual option.
Search Fitter Q B1/61 Porttype P Port / TimeBox settings
No Port
COMPANY INSTRUMENT DA Address Port 7000 Connect
Kongsberg Messtech  SM2000 0M Fos 7] Locel
Kongsberg Mesotech  MS1000 Profiler UDPAP Pont —
Kongsberg Mesotech  MS1000 Profiler Dual ©TCEMP Port COM Port settings
L3 Hlac Hydrostar 7 Party Data bit Stop bt
L-3 Bac HydrostarDual ATTU M4 None 4 .
MNewtonLabs Laser Scanner xyz @ ¢
Norbit RawRange 7027 Copture
Morbit Morbit RawRange7027Dual Mot Show seftings
OUTDATED OUTDATED
R25onic R25onic old fomat
Si:::: Sii:::: ﬂ ::: ot v Listing availsble ports - note ports opened by NeviPac. NeviScan etcwill not be included
€ >
Save a5 CSV. Cancel oK Cancel
Step 6. Time Synchronization

If NaviPac and NaviScan are on the same computer, Ethernet timing can be used for time
synchronization. Add a GPS Time sensor and select the Applanix option, using the same port
settings as the other Applanix sensors. The final NaviScan project tree is shown below.

GPS Time O W =-E3 MaviScan.bin
------ 8 System Parameters
Search Filter: Q 6i6 -3 Geodesy
COM.. INSTRUM.. DATASTRING =83 Gyro
Applanix  Posmv Binary data... o B ApxPnsvayro
Ashtech  Ashtech SPASHR.PPS dddddd<crs<ff> Z-£3 Metien
MMEA  NMEAZDA S ZDA hhmmss hh,dd mm yyyy socccrsdf ﬁ AFIXPDSFHVRPH
Movatel ProPaké Binary data... £ Mavigation
aPs Quinsytime  <stes<crs<ifs#T aaaa bbbbbbbersdfs.. = ; g
Timble  Trimble (PPS) UTC yy.mm.dd hhmm ss abeers<f> LB ApxPosmvPos
=83 Echosounder
" 5 - | MNorbit RawRange7027
=3 GPS Time
Saveas CSV.. Cancel ﬁ Posmw
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Appendix A: Quick Start Guide

Standalone WINGHEAD or WBMS users should skip sections related to INS configurations.

1. Unpack and Inspect: Unpack sonar system and inspect all cables and connectors for damage, dirt
and moisture. Inspect the transducers for cuts or gouges.

2. Sonar Installation: Make an installation plan. Mount sonar on the vessel and align unit so that it is
parallel with the vessel keel with the projector pointing aft. Bolt sonar bracket to pole with minimum of
4 bolts. Use lock-washers and/or Loctite 242, especially for longer duration setups as nuts will vibrate
and loosen over time. Users are advised to connect wet-end cables before mounting the system to
simplify the process of securing cables.

3. Antennas: For GNSS/INS integrated systems, mount the GNSS antennas with 5/8” threaded bolts.
While not necessary, it is helpful to align GNSS antennas to be parallel or perpendicular to vessel keel.
The antenna closest to the sonar is typically the primary. Connect the primary antenna to Ant 1 on the
SIU, and the secondary antenna to Ant 2.

4. Cables: Run cables from sonar and antennas to SIU. Avoid sharp bends and beware of chafing.
Handle cables with care; rough handling will bend connector pins and may cause damage. Do not run
cables next to high voltage lines — spread cable out to avoid RF interference.

5. SIU & PC: Connect the SIU to the control and acquisition PC via Ethernet. Before powering the sonar,
set the IP address of the PC to 192.168.53. XXX, where XXX can be any number from 101 to 255, and
set the subnet mask to 255.255.255.0 <

-

6. RTK: If RTK positioning is used, configure it as required.

7. Offsets: For the default setup, measure XYZ offsets from Top Center of
Bracket to the base of primary GNSS antenna.

8. Power: Ensure power source is clean. Beware of batteries that are under
powered or cheap inverters.

9. Software: Install the NORBIT GUI and disable Windows Firewall. With all
hardware connected to the SIU, power it on and open the NORBIT GUI.

Connect to the sonar via the Connection dialog. Once connected, the GUI starts
logging raw GNSS/INS observables automatically.

10. INS Setup: Open the INS Setup Wizard under INS Tools. Follow the prompts
and have the measured offsets, from Top Center of Bracket to the base of
primary antenna, at hand. For the baseline vector, select Alignment Wizard. This ensures that the
heading alignment starts automatically once the INS Setup Wizard is complete.

11. Acquisition: Setup your acquisition software of choice, e.g. DCT, HYPACK or Qinsy. Select the Norbit
driver (or Reson SeaBat 7125 network driver, if that is not available) and connect to the GUI IP address
(typically 127.0.0.1) on TCP port 7000.

12. Tides: For verification that the INS system is ready for survey in RTK mode, it is a good practice to
examine a time series graph of RTK tide values. As soon at the graph stabilizes on a narrow value
range, the system is ready for survey.

13. Bar Check: Run a bar check to validate sonar draft.

14. Sound Speed: Verify the sound velocity reported by the sensor on the sonar by comparing it to
another sensor, e.g. a sound velocity profiler.

15. Patch Test: Perform a patch test each time the sonar is installed or moved from its previous location.
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Appendix B: Dual Head Quick Start Guide

10.

Bracket and Mount: Mount the sonars to the dual head bracket or two single head brackets.

Power: For WINGHEAD configurations, two SIU-WH are required. If a single SIU-I-NAV is used for
dual head iWBMS, it must be revision 5 or later, and must be supplied with 24VDC. Note that, in this
case, the standard power brick provided with a single head system (120W) does not provide sufficient
power for dual head (220W).

Antennas: Install the antennas with 2m separation, ideally.

Cables: Secure, direct and connect all cables to the SIU. The sonar
cable of the secondary sonar can connect to the Aux port of the SIU-
I-NAV for dual head iWBMS.

SIU & PC: Connect the SIU to the control and acquisition PC via
ethernet. Before powering the sonar, set the IP address of the PC to
192.168.53.XXX where XXX can be any number from 101 to 255,
except 100 which is reserved for the GNSS/INS, or the last two digits of
the sonar serial number. Set the subnet mask to 255.255.255.0.

GUI: Install the NORBIT GUI and, with the SIU powered on, run the GUI
to detect and communicate with the sonars. On the Connection
Dialog, select the two online sonars (highlight them on the table) and
define the Primary sonar. Click Connect.

INS Setup: Complete the INS Setup Wizard, adjusting the offsets and
IMU rotations accordingly if the integrated IMU is tilted. Consult the
technical note TN-190018 for details on adjusting the offsets. If you do WBMS Bracket (+37.5° roll)
not have this document, please contact NORBIT Support.

Sonar Controls: Two swaths appear in the main display with the

primary sonar appearing on the left. Thus, visualization is more intuitive if the primary sonar is installed
on the port side. If side scan is enabled, the image displayed is that from the two sonar systems
combined. All setting changes apply to both systems, unless the Unlinked mode is checked.

Frequency Separation: The transmit frequencies must not overlap. When 2 sonars are selected, the
GUI automatically applies a frequency separation. When a center frequency is defined, 40kHz
bandwidth is applied by default, since the sonars are optimized for a total bandwidth of 80kHz. For
example, when 400kHz is selected with the default bandwidth of 40kHz, the sonars ping through a
total frequency range of 360kHz-440kHz, with one sonar transmitting from 360kHz to 400kHz, and the
second sonar transmitting from 400kHz to 440kHz. This allows the sonars to ping in sync without
interference. To change the frequency spread, adjust the Resolution slider under Tx Pulse Settings.

Port Numbers: In the acquisition software, the default port number is 7000 for primary and 7001 for
secondary. The secondary port is always one greater than the primary. Some packages give the option
to select one head as primary and one as secondary. In this case, both heads are primary.

WINGHEAD Bracket
(£10° roll, £1° pitch)

Connection Dialog Playback st = i: [l Loooing S vtuce Mliesang L B eona

SECONDARY T NORB!
L

Continuously Scanning Networks...Wait 45 seconds

ine Primary Unlinked  |p Address  Nay

2 0 192.162.53.50

o o 192.168.53.6
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Appendix C: Sonar Hardware Dimensions
C1.  WINGHEAD B41 & i77h - Wet-End Dimensions Excluding Bracket (PN 24103)
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Bracket (PN 24103)

ing

Includ

imensions

WINGHEAD B41 & i77h - Wet-End D

C2.

[11.66in]

296mm
@ 134.6mm

[17.61in]
447mm

Bracket mounting pattern - Hull Mount

Material:
NORBIT
Weight - -
[5.07in] No IMU, incl. bracket: ~7,1 kg (dry) ~3,7 kg (wet) WINGHEAD
128.9mm ) Public Qutline Drawing
Incl. IMU, incl. bracket: ~7,4 kg (dry) ~4 kg (wet)
Projection: Scale: Format: Status.: Drawing no.: Revision P/D:
15 A3 Production | 24103 307|711
7

-6
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C3. WINGHEAD B41 & i77h - Reference Points and Offsets (PN 24103)
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WINGHEAD B41 & i77h - Moon Pool Dimensions (PN 24103)

C4.

Recommended min. ID of moonpool with
center of Sonar bracket in center of moonpool

I
o
+

:

[22.05in|
@ 560mm

Recommended min. ID of moonpool with
Sonar mounted off-center in moonpool

[18.90in]
@ 480mm

Material:
NORBIT
Wm:ms:o,maznm Weight (g):
WINGHEAD
Public Outline Drawing
Projection: Scale: Format: Status:
=}--&- 15 A3 Production
5 _ ¢ 7 [
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End Dimensions (PN 24003-ACDB)

12004 iWBMS / 12007 iWBMSh - Wet-

C5.

175

20

\\I—._E___.._n flange for conrecting pips

227 mm

348 rm

32 (Connectars C-C spacing)

5.5 (Bracket center io Conneclor center)

IJ.....r

— ]

.

ET.E (Male= 1)

@134 B2 mm
(@ B.3 inch)

&2

P25.5 (Connector diameter)

/,Imr 10,5 rmen THARU

(B0.42 inch)

236

@80 (For pipeicable feed through)

Note 1:

Inner diameter of connedting pipe must be
minimum [D57,5mm (Please notice the center
offset). This is to ensure min. bending radii of
sonar and IMU cables.

Orawn:  MS  05-12-2014

iWBMS / iWBMSh

Public Outline Drawing
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ce. 12004 iWBMS / 12007 iWBMSh 0.9°Tx - Wet-End Dimensions (PN 24003-ABDB)
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[0.574°)
175mm

12006 iWBMSe - Wet-End Dimensions (PN 24005/24018)
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(PN 24003-ACDB)

imensions

12003 WBMS - Wet-End Di

cs.

236 mm

288 mm ("

176 mm
200 mm

160 mm

RIS7 mm (*

Rx array

WBMS Bathy weight in air: 4.2kg
WBMS Bathy weight in water: 1.9kg

(* Dimensions on Rx and Tx array my be changed.

Sound Velocity Probe

S 2 | MEx45 Socket Head Cap | MGx45 Socket Head Cap DIN 912 Ad
1 2 | M6 Washer DIN 125 M6 Washer DIN 125 Ad
3 1 45459-1 WBMS_Protection_Plate PEHD-1000, Black
2 2 451933 WBMS Nut POM, Biack
! 1 280031 WEMS_Bathy Generc
Pos Qty Part number Descripsion Materal
Parts Uist
Drawn he 09-05-2014

WBMS

Public Outline Drawing
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Co. 12003 WBMS 0.9° Tx - Wet-End Dimensions (PN 24003-ABDB)
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C10. 12004 iWBMS / 12007 iWBMSh Long Range - Wet-End Dimensions (PN 24007)
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C11.  WINGHEAD Sonar Interface Unit (iSIU-WH) Dimensions (PN 29060)
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C12. iWBMS Sonar Interface Unit (SIU-I-NAV) Dimensions (PN 29028)
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C13. WBMS Sonar Interface Unit (SIU) Dimensions (PN 29024)
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Appendix D: Pinout Diagrams

D1.  WINGHEAD Sonar Interface Unit (iSIU-WH) Socket Pin Description (PN 29060)

B

c I D

1SIU-WH s
PN: 29060

Sonar Socket
WBMS function

GND
GND
24 VDC
24 VDC
IMU COMM!1 =
IMU COMM2
LAN, TX+
LAN. RX+
IRIG-B
IMU COMM3
IMU COMM4
LAN, TX-
LAN, RX-
Signal GND (IRIG-B,
RS232)
RS232 TX
RS232 RX
IMU COMM8
IMU COMMS

© |00~ (| "\)—\g

- N
OIND (G B WIN= O

AUX In/Out Socket

No. WBMS Function
1 LAN TX+
2 LAN TX-
3 LAN RX+ L
4 LAN RX-
5 RS232 TX
6 RS232 RX
7 Trigger/GPIO
8 RS232/Trig GND
9 PWR GND
4 10 PWR + 24 VDC 3
2 (Socket
12-28 VDC Socket
No. WBMS Function
1 PWR GND
1 (Pin 2 PWR + 12-28 VDC
— GPS Socket / BNC
f/‘\ No. WBMS Function
O lboo0o00 O 9 Applanix COM3 TX
5 W eooo /[ 3 Applanix COM3 RX 5
\S Z 5 GND
9/BNC PPS
Design: Dete (cemmyy): | Material:
HR 2014-04-23 | Aluminum
Medified Date (gammyy). | Surface finish:
MS 2019-09-27| Anodizing
Approved Date (cammyy). | General tolerance: Weight (g):
2019-09-27 |- ~2300
iSIU-WH Socket
| WINGHEAD |
Projection; Scale Format: Status.: Drawing no. Revision P/D.
=& 12 | A4 | Producon | 29060 203 (12|12
A B [ D
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D2. iWBMS Sonar Interface Unit (SIU-1-NAV) Socket Pin Description (PN 29028)

A ' c | o

SIU_I_NAV ;
PN: 29028

Sonar Socket
No. WBMS function
1
-

{
ii

=i[&
5
&4

AUX In/Out Socket
R WBMS Function
LAN TX+
LAN TX- )
LAN RX+ L
AN RX-
RS232 TX

awmwmmuuuag

ol <F
=
=]
=
w
5
3
]

1 (Pin

_\ﬁ:

2014-04-23

Cate (pewm ot
MS 2019-09-27|-
"Nm'_ﬁ.um Generdl Dierance Wegnt gy

2019-08-27 |- 1452 44

SIU I NAV Socket
WBMS

TR Sae  |ramat | Drawiag o -
<3-@®- Iulmlnm 29028 20319 | 9

-
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D3.  WBMS Sonar Interface Unit (SIU) Socket Pin Description (PN 29024)

c | o
4 Siu-1 s
Part No: 250244
1 Sonar Socket
N,? I
+
NTX-

- ;
s [ S 3 ‘ 5

t7'> S—Lg% &

IRIG-BE%_GND_
1 R +24V

No. %ﬁﬁa Funclion |
4 4
P4
S-2
6
7: LS |
1.-' PWR GND
; 1725 VDG S0 "
No. S Function
PW!
2 PWR + 12-28 VDC
I GPSSoc
e TIMIRG T 1R
3 HMLN_G%F 232
5
2 GTBNC PES i

\&
Desgn. g
MS 2015-10-12 | Alumnum
Moctfea

Oate geom 1 | Matenx

Oute pmam . | Suface et
MS 2019-06-27| Anodized -
Approved. Oxte pean ) | Geneny ioeance Wert (o)
v 2015-10-12 |- Appr. 1.2kg
SIU-I Socket

| WBMS |
Froemon Tae Famat £ T Draning e
=@ Il.S:lv AL l Producon l 29024 202|4 | 4
A ] | < )
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WINGHEAD Integrated Cable Pin Description (PN 33231)

DA4.

18 pin Subsea connector

18 pin Lemo connector

Material:

Surface finksh:

(General tolerance

Weaght (g):

WINGHEAD_Integrated

Wiring Diagram - Pin out

Cable

Subsea & Lemo

Connector Pin Function
1 GND
2 GND
3 24vDC
4 24vDC
5 IMU COMA
6 IMU COM2
7 LAN, TX+
] LAN, RX+
9 IRIG-B+
10 IMU COM3
1 IMU COM4
12 LAM, TX-
13 LAN, RX-
14 IRIG-B-
15 Trigger+
16 Trigger-
17 NC
18 NC

Projection: Scale Format:
=@ 11 | M

3 _ 4

Status.:
Production

[

Drawing no.

PR-33231
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: LEMO 18 pin
SUBSEA 8 pin Connector (Topside
SUBSEA 8 pin Connector (IMU

iWBMS Split Cable Pin Description (PN 33129)

D5.

Connector

SUBSEA 10 pin
Connector

LEMO 18 pin
Connector

SUBSEA 10 pin
Connector (Sonar

Applanix function

IMU GND

GND

MU 24 VDC

24VvoC

IMU COMM 1

IMU COMM 2

LAN, TX+

LAN, RX+

I

IRG-8

IMU COMM 3

IMU COMM 4

LAN, TX-

LAN, RX-

GND (IRIG-B/RS232)

olo|lolaln

RS232TX

RS232 RX

IMU COMM 8

IMU COMM &

_ a.zﬁ )3

iWBMS Split Cable

| Froecton

=
_

..xux..‘uq..u_
:mﬁ A3
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S
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g
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Hevison #10
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iWBMSe Interface Cable Pin Description (PN 33088)

Dé6.

18 pin Subsea connector

Subsea & Lemo
connector pin no.

Function

GND

GND

24 VDC

24 VDC

IMU COMM

1
IMU COMM 2

LAN, TX+

18 pin Lemo connector

LAN, RX+

0000 =00 (L s |G [ I

IRIG-B

Matarial:

(Reserved)

(Reserved)

Surface finish:

LAN, TX-

LAN, RX-

Ganaral lolerance:

Wexht ()

Signal GND

(Reserved)

Reserved)

—

RS232 TX

IWBMSe Interface Cable

Wiring Diagram - Pin out

JEEY Y Y BN Y Y Y
0| = [T | | dofLad 3 | =

RS232 RX

Projection:

=Cy

Sale:

11

Formnat:
Ad

4

Status.:
Production

[

Drawing no.:

PR-33088

1of1|3 |3
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WBMS Interface Cable Pin Description (PN 33029)

D7.

A

Subsea Side

94

om
3 4 5 é N O
o -l
AN u—
o o
N
o
25
A <
Ea
o
WBMS Interface Cable %
No. Subsea side Description No. Top side
1 Tx + |
2 Tx - 2
3 Rx + 3
4 Rx - 4
5 RS232 Tx/Trig Out 5
3 RS232 Rx/Trig In 3
7 IRIG-B 7
8 Signal GND 8 8
9 PWR GND 9
10 PWR +24 VDC 10
Order Information
Part Number / Revision Length in meter
33029-6 L8 (8m standard) j2
g
c
@]
O
c
Material
== NORBIT
General tolerance: _ Weight (9):
-
WBMS_Interface_Cable o _
WBMS S s
c
Projection Scale Format Stalus Drawing no. W LL
€@ [ 115 | M | Poducon | PR-33029 10116 |7 = o
3 _ 4 _ s 6 n <
S o
o
S -
o2
n O




D8.

WBMS Interface Pigtail Deepsea Cable Pin Description (PN 33095)

Front view

Cable diameter:
9.5mm (3/8")

Pin out

Pin Description Cable, Color

1 | Tx+ 24 AWG, white/orange
2 | Tx- 24 AWG, orange

3 | Rx+ 24 AWG, white/green
4 |Rx- 24 AWG, green

5 | RS232 Tx/Trig Out |24 AWG, white/brown
6 | RS232 R¥/Trig In |24 AWG, brown

7 | PPS/IRIG-B 24 AWG, white/blue

8 | Signal GND 24 AWG, blue

9 | PWR GND Black 0.5 mm2

10 | PWR +24V White 0.5 mm2

Order information

Part number/revision

Lenght in meter

33095-3

L2 (2m standard)

Drawn: TV  2018-09-10

Norbit Subsea
Stikiestadveien 1
7041 Trondheim
Norway

W NOTDR. N0

WBMS Interface Pigtail
Deepsea, PUBLIC

This document 8 confidential and the propery of Norbit and may not
be reproduced in any form without the writien consent of the owner.

Al coples shall be retumed 1o Nortt on request

Projection — Scale
Material: Titanium All dimensions in millimeter Sheetsize: A4
Part no: 33095-3-L.2-D | Surfaces: Tolerances: Sheet 1 of 1

Sonar User Manual

GUI: 10.4.8/ FW:5.2.1

Contents

September 11, 2020
Page 93 of 103



WBMS Interface Pigtail Angled Pin Description (PN 33205)

D9.

@25

@25

on

WBMS_Interface_Pigtail_Angled

o
3

TX+ 24 AWG, white/orange
TX- 24 AWG, orange
RX 24 AWG, white/green

RX - 24 AWG, green
RS232 Tw/Tng Out 24 AWG, white/brown
RS232 Tx/Trg In 24 AWG, brown

24 AWG, white/blue
Signal GND 24 AWG, blue

PWR GND Black 0.5 mm2

PWR +24VDC White 0.5 mm2

E‘,lcwwaubmn—
w

Order information: 33205-2-L2-U

Partnumberirevision |  Lenghtinmeter | Orientation

332051 [ L2{2mstandara] | Up, Right. Leftor Down

Connector orientation on sonar:
(Up as shown, standard)

Up

Left < + > Right

v

Down

Drawn:  hr  2019-02-07

Norbi
Sticiestaavelen 1
7041 Trondhetm
Norwary

www rorbt.com

WBMS_Interface
Pigtail_Angled, PUBLIC

Tris document iz confidential and the property of Norokt and may not
Be reprocuced in any form wihout he writen consert of he owrer,

Al coples shal be retumed 1o Norbt on request.

Scale 1:1

[ Material:

All dimensions in millimeter

Sheet sze: A3

Partno: 232052 | Surfaces:

Tolerances:

Sheet 1 of 1
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D10. WINGHEAD Bulkhead Pinout (PN 33327)

A

Pin out diagram

Pin

/ Socket

WINGHEAD function

GND

GND

24 VDC

24 VDC

MU COM]I

MU COM?2

LAN, TX+ 3

LAN, RX+

IRIG-B+

MU COM3

MU COM4

LAN, TX-

LAN, RX-

IRIG-B-
Trigger+

Trigger-

0ol~|onCn| I Gol o =10 N0 Co| N O~ (L4 (GO N —

MU COM8

MU COM?9 2

Design: Date ddmmyyi:

MS 2020-07-07

Matenial:

Titan Gr. 5

Modihed: Date (ddmmyy}:

AJ 2020-07-07|-

Surface finich

Approved: Date (ddmmyy

v 2020-07-07 |-

General tolerance:

Weight {g:

WINGHEAD Bulkhead

Projection:

=@

Scale: Format:

21 A4

Status:

Procluction

Drawing no. | Bevision P/D:

PR-33237 1012 |2
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D11. WBMS Bulkhead Pinout (PN 33049)

A B [ D

Connector specifications:

Depth rating : 600 bar (mated)
Contact rating  : 300V /9A

\ Front view

Connector o-ring
Type: 2-014
NBR-T0 12,42x1,78mm

Pin out
Pin Description Cable
1 Tx + black (red pair)
2 Tx - red
3 Rx+ black (blue pair)
Front view 4 Rx - blue
5 RS232 Tx/Trig Out | black (green pair)
6 RS232 Rx/TrigIn | green
7 IRIG-B black (white pair)
: 8 Signal GND white :
9 PWR GND black 0,5mm2
10 PWR +24V white 0,5mm2
Maorbit
Stiklestadveian 1
NORBIT -
coway
Drawn: HR  2013-05-16 wen.norbitno
This document is confidential and e property of Norbit and may not |
WBMS_Bulkhead e e e 1 o
P U B L I C Projection %—@ Scale 2:1 1
Material: All dimensions in millimeter Sheet size: A4
] Part no: 33049-2 Surfaces: ) Tolerances: Sheet 1 of 1
A B c D
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D12. iWBMSe Bulkhead Pinout (PN 33169)

A B c | D

I Pin out diogram |
Pin / Socket WBMS function
1 GND
2 GND
3 24 VDC
4 24 VDC |
5 IMU COMMI |
6 IMU COMM2 ]
3 7 LAN, TX+ | 3
8 LAN, RX+
9 IRIG-B |
10 N/C |
11 N/C |
12 _LAN, TX- |
13 LAN, RX- |
14 Signal GND |
S N/C
b N/C
17 RS232 TX |
18 RS232RX |
WS |201.0326| Ttan Gr. 5 ]
Modfed Date perm gyl Surtace fnsh
T NORBIT
Approved: Dot pesmpyr | General tolorance Weght (g}
V. |201903-26|- \ :
iIWBMSe Bulkhead
: WBMS :
Prowcion N [ Scae Eoma T [ Birawing no Reveon PiU-
=& l 21 | A4 | Producton | PR-33169 10f1]3 | 4
A E C D
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1ons

imensi

Mounting Bracket & Pole D
iWBMS Decoupled IMU Mounting Bracket (PN 45654)

Appendix E

E1.

180
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==

N\

Ceriar of IVU: S,

Xeclir.: See mark on side of plate
Y~cir.: See mark on side of plate
Z<ir.: +59.6mm zhove this surface

PORT/STARBOARD

95,35

125

4 x (¢ 810 THRU ALL

1L 19157860

4x ¢ 6,10 THRU ALL

L1 ®»117 640

From other side

DETAIL A
SCALES 1

20

Mount IMU to plate using
4 pcs. DIN912 M6x40 bolts

IMU mounted on plate

S MNORBIT

B ke I 584
Plate for decoupling IMU from WBMS
Outline Drawing - FOR PUBLIC USE
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Dual Head Bracket with WINGHEAD - Dimensions

E2.

894.9

8x DIN 912 M10x40

Aft17,

Materiat

General tolerance: Weight (g)

- =°==

WINGHEAD Dual Head Bracket

Outline drawing

=F-@- 15 | A3
f 6 4

Projection: Scale: Format: * Status.

35163 0utlne  1on| |
y 7 5
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Dual Head Bracket with WINGHEAD - Offsets

E3.

IMU Ref. Point”

Matesial:

Surface finish:

General \plerance: Weight (g):

WINGHEAD Dual Head Bracket

QOutline drawing

Slalus.
=B 15 | A3
_ ¢ |

Projection: * Scale: Format:

gmwﬁ.wm\ocﬁ_im 2 of2 _—
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E4. Dual Head Bracket with iWBMSe - Dimensions
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E5. Dual Head Bracket with iWBMS / iWBMSh - Offsets

+UP (-0.210)

+Starboard
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E6. NORBIT Carbon Fiber PORTUS Pole

3.336m (1.5m Long Mast)
2.132 (0.30m Short Mast)
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