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 Instructions Dated:  1 April 2008 (H11801) 
   Project No.  S-N915-KR-08___ 
 
 Vessels:    Kvichak Defender IV (1154554);  Nooit Volmaakt (WN 9180 NW); Storm (OR 574 
ABU)        
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I. BACKGROUND  

 
 
On 1 April 2008 NOAA contracted Williamson and Associates, Inc. to conduct a 
multibeam and sidescan survey of Oak and Crescent Harbor areas off Whidbey Island in 
Puget Sound under contract DG133C-08-CQ-0001.  The objective of this project was to 
collect a multibeam bathymetry dataset with 100% seafloor ensonification in areas of 
greater than 4 meters water depth, along with 200% sidescan sonar coverage combined 
with single beam in areas between 2 and 4 meters water depth or where object detection 
is critical.   
 

II. AREA  

The area surveyed is Oak and Crescent Harbor between water depths of 6 and 360 feet.  
The survey area is mostly defined by the current NOAA BSB chart 18428 – Oak and 
Crescent Harbors with an extension to the west of approximately 8 nautical miles.  The 
water depths are from 2 meters MLLW to about 110m MLLW in the southwest corner of 
the survey area.  The chart below shows the survey area as outlined in the scope of work 
provided by NOAA.  
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III. EQUIPMENT  

For a full equipment list with serial numbers see (Appendix A) 
 

Vessels 
 

Defender IV 

The Defender IV is an aluminum catamaran built by Kvichak Marine Industries.  It is 54 
feet in length with a 20 foot beam.  It has a large aft deck with an A-Frame and Davit.  
Defender IV can accommodate six crew members.  (Appendix B) 
 

(Defender IV) 

 

  

 

Nooit Volmaakt 
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The Nooit Volmaakt is a Hewescraft 220 Ocean Pro.  This is a 24 foot long aluminum 
boat with a 102 inch beam.  The cabin can accommodate four people with two 
computers.  The bow mounted sonar pole has been designed to rotate into and out of the 
water.  The GPS antenna mount is directly over the sonar to minimize offsets.  
(Appendix C) 

 

(Nooit Volmaakt) 

 

 

 

R/V Storm 

The research vessel Storm, owned by Tetra Tech, was contracted to run gap fill lines.  
R/V Storm is 21 feet long with an 8 foot beam.  It has a winch assisted bow mounted 
sonar pole, to which is mounted a dual head Reson 7125. (Appendix D) 
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(R/V Storm) 

 

 

 

Sonar Systems  
 

EM 3002 

High resolution multibeam imagery was acquired using a Simrad EM 3002.  The EM 
3002 has a frequency of 300 kHz and a maximum angular coverage of 130 degrees.  
There are 254 soundings possible from 160 beams.  With a depth range of less than 1 
meter to more than 200 meters, depth resolution is 1 cm and range resolution is 5 cm.  
The EM 3002 was mounted to a pole on the port side of the Defender IV just aft of the 
cabin.  The multibeam pole has the ability to rotate out of the water.  Multibeam data was 
acquired with SIS (Seafloor Information System), and imported into CARIS for 
processing. (Appendix E)  
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(Multibeam Pole on the Defender IV) 
 

 

 

 

C3D 

Sidescan imagery was acquired using a Teledyne Benthos C3D-LPM system which was 
pole mounted on the bow of the Nooit Volmaakt.  The C3D system operates at 200 kHz, 
has a range of 25 to 300 meters, and an across track resolution of 4.5 cm.  At the 50 meter 
range scale, the C3D has a pulse rate of 15 pings per second.  Sidescan imagery was 
recorded in QINSy and later exported out of QINSy as an XTF for post processing. 
(Appendix F) 
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(C3D pole) 

 
 
Odom Hydrotrac 

The single beam echosounder used in conjunction with the C3D was an Odom Hydrotrac 
which operates at 200 kHz, has a depth range of 20cm to 600m, and has an accuracy of 
1cm ± 0.1% of depth.  A transducer with a 2.75° beam angle was mounted to a pole on 
the starboard side of the Nooit Volmaakt.  Single beam data was plotted with a thermal 
printer as well as recorded in QINSy. (Appendix G) 
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Reson SeaBat 7125 

On the R/V Storm Tetra-Tech ECI(TtEC) utilized dual Reson SeaBat 7125 multibeam 
echosounders (MBE). The two MBE  were mounted with 30 degree outboard rolls to a 
single pole on the bow of the R/V Storm. The 400 kHz, 7125 MBE systems transmit and 
receive 256 equi-angle beams that are 1.0 x 0.5 degrees along track and across track (at 
nadir) respectively. (Appendix H) 
 

 

Vessel Positioning & Orientation  
  

Nooit Volmaakt 

An IXSEA Octans surface gyrocompass and motion sensor was used on board the Nooit 
Volmaakt. The Octans has a heading accuracy of 0.1º secant latitude(0.1 x 1/COS 
Latitude), and a resolution of 0.01º. It has a 5 cm or 5% of heave, surge and sway 
accuracy. The dynamic roll and pitch accuracy is 0.01º with a resolution of 0.001º. The 
Octans was mounted on the floor of the cabin just to port of the vessel’s center of gravity. 
(Appendix I) 
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Positioning of the Nooit Volmaakt was provided by a Trimble DSM232 DGPS receiver.  
The DSM232 has a horizontal RMS accuracy of less than one meter. The DSM232 
receiver was mounted on the sonar pole directly above the C3D.  (Appendix J) 
 
On December 8th, the DSM232 and the Octans were replaced with a POS-MV Wave 
Master.   (Appendix K) 
 
Defender IV 

The Defender IV used a Coda Octopus F180 for positioning and motion reference. The 
F180 has a pitch and roll accuracy of less than 0.025º. Using DGPS, there was a CEP 
positioning accuracy of 0.5 – 4.0 meters. The two GPS antennas were mounted on a T bar 
along the port side of the cabin with a 2 meter baseline, which gives a true heading 
accuracy of 0.05º. The F-180 has a heave accuracy of 5% of heave amplitude or 5 cm. 
(Appendix L) 
 

  

 

R/V Storm 

The positioning and motion reference for the R/V Storm is discussed in (Appendix M). 

The Trimble Ag132 DGPS is discussed in (Appendix N). 

 

Sound Velocity  
Defender IV employed two different Valeport sound velocity sensors. A miniSVS was 
used at the EM 3002 head for real time sound velocity sent directly into the Kongsberg 
SIS acquisition system. A miniSVP was used for full water depth sound velocity profiles. 
Sound velocity profiles were taken at the beginning and end of each survey day in 
addition to casts taken when moving to different survey areas or when sound speed errors 
were visible in the raw multibeam profile view.  The miniSVP was set to measure the 
speed of sound at 1 meter depth intervals.  After each cast was taken, the measured sound 
velocities were extracted using Valeport’s Data Log Express (version 0400/7115/D2 
01/08/2008), and imported into SIS and CARIS as sound velocity profiles.  
 
Sound velocities were acquired aboard the Nooit Volmaakt with a Seabird SBE 19plus.  
The SBE 19plus is accurate to 0.005° C, 0.0005 S/m for conductivity, and 0.1% for 
depth.  A sound velocity profile was created from the measured conductivity, temperature 
and depth, using Seabirds SEATERM software, version 1.59.  Approximately once a 
week, simultaneous casts were taken with the SBE 19plus and the Valeport miniSVP to 
ensure the velocities were in agreement with each other.  (Appendices O, P & Q) 
 

Sound velocity profiles were acquired on the Storm using the same SBE 19plus as 
employed aboard Nooit Volmaakt.   
   

Acquisition Systems  
 

Defender IV 
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The navigation computer aboard Defender IV was built by Hard Drives Northwest.  It is 
running Microsoft Windows Vista Ultimate with an Intel Core 2 Duo at 3.00GHz and 
4.00 GB of RAM.  There are two SLI paired NVIDIA GeForce 9600 GT video cards.  
This computer was running QINSy V.8 

  
The computer running SIS version. 3.5.0 for multibeam acquisition was an Intel pentium 
D dual coremother board, 2GB memory DDR2 533mhz, 200 GB HD, Nvidia GeForce 
8800GT video card, Windows XP SP2 
 

 

Nooit Volmaakt 

 

The computer on the Nooit Volmaakt was used for navigation, and to acquire sidescan 
and single beam data.  The computer was built by Hard Drives Northwest.  It is running 
Microsoft Windows Vista Ultimate with an Intel Core 2 Duo at 3.00GHz and 4.00 GB of 
RAM.  There are two SLI paired NVIDIA GeForce 9600 GT video cards.  This computer 
was running QINSy V.8 
 

 

 

IV. QUALITY CONTROL  

 
Multibeam 
 
 
Table 1: BASE surface resolutions and depth ranges 
 

 Resolution  Depth Ranges  
1m  0m to 30m  
2m  29m to 60m  
5m  59m to 150m  

 
 
Sidescan 
  
The sidescan sonar data was initially acquired and saved in QINSy. XTF files were 
exported from QINSy into a SonarWiz.MAP project. The first step in SonarWiz.MAP 
was to bottom track all the lines. Then an Empirical Gain Normalization (EGN) was 
applied to all the lines in the project.  Next, each line was examined for contacts and 
quality. Vessel wakes, ping drop outs and other image quality factors were noted in the 
processing log. 
 
Contacts were selected by carefully looking through each line in the waterfall view.  
Objects that cast a shadow were examined more closely by creating a target marker.  
Objects were designated as targets if the size of their shadow suggested the object’s 
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height above the surrounding area to be one meter or greater. Because there was 200% 
coverage, duplicate targets were examined and deleted.   

 
 In order to ensure 1 meter objects are ensonified at least three times, the C3D sidescan 
sonar is limited to 9.719 knots on the 50m range scale.  The Nooit Volmaakt never 
traveled faster than 6 knots during sidescan acquisition. 
 

Max Speed (meters/Second) = target size (1m) * pulse rate/3(sec-1) 
5 m/s = 1m * 15 / 3(sec-1) 
5 m/s = 9.719 knots 

 
Proof of swath coverage was performed in SonarWiz. SonarWiz has an export function 
that generates a coverage report. The coverage report consists of a spread sheet that 
shows coverage information for each line, and a GeoTiff is created that shows areas of 
100%, 200%, and 300% or more coverage with user defined colors. SonarWiz calculates 
coverage by building a grid under the sonar coverage map counting occurrences of data 
from each line. If a grid cell has a count of 1, it gets marked as 100%, if it has a count of 
2, it gets marked as 200% and if it gets a count of 3, it gets marked as 300% or more. 
 

V. CORRECTIONS TO ECHO SOUNDINGS  

 

Sensor Offsets  
On November 2008, Defender IV and the Nooit Volmaakt had their vessel shapes and 
sensor offsets surveyed by Bush, Roed & Hitchings, inc. Several locations around the 
vessels were marked using RTK GPS.  From these locations a laser rangefinder was used 
to pinpoint  on the vessel. These offsets were entered into the vessel configuration file in 
CARIS. The values obtained from the vessel survey are documented in (Appendices R & 

S). 

The values for the R/V Storm are documented in (Appendix T). 

 

Static and Dynamic Draft Corrections  
 

Defender IV 

Dynamic Draft measurements were entered into the CARIS Vessel File. 
Static draft measurements were taken at the beginning and end of each survey day.  In 
the calm waters of the marina, a tape measure with a weight attached to it was lowered 
down the side of the Defender IV to the water.  A measurement was recorded from the 
waterline to the top of the railing.  This measurement was entered into a calculation in 
Excel which calculated the draft of the transducer head.  The daily draft measurements 
were entered into CARIS. (Appendix U) 

 
 

 
Nooit Volmaakt 

Static draft was measured twice daily using a weighted measuring tape that was 
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lowered to the water on the port and starboard side of the vessel. The variations in these 
measurements were determined to be insignificant for survey purposes. 
 
Dynamic draft was not monitored for Nooit Volmaakt as this vessel was not acquiring 
multibeam data. 

 
 

System Alignment and Calibrations  
System Alignment and calibration procedures are fully documented in Appendix V, the 
Multibeam Calibration Procedures & Patch Test Report. There are two reports, one for 
each Multibeam sonar system used for this cruise. The calculated patch test values for 
latency, roll, pitch and yaw were entered into the vessel configuration files.  
 
Tide Corrections  
Tide correctors came from observed tides at NOAA’s Seattle tide station 9447130.  There 
are two tidal zoning areas within the survey area.  Tidal zoning area PS 146 is referenced 
to the Seattle tide station with a time corrector of +6 minutes and a range corrector of X 
1.01.  Tidal zoning area PS 147 is also referenced to the Seattle tide station with time 
corrector of +6 minutes and a range corrector of X 1.03.  The time and range correctors 
were entered into CARIS along with the verified tides from the Seattle tide station. 
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Software Version Number

SonarWiz.MAP V4.04.0015

QINSy 8.00.2008.11.21.1

CARIS Service Pack 2

SIS 3.5.0

Valeport Data Log Express 0400/7115/D2

SEATERM 1.59

Hypack 2008 SP1

Hysweep 2008 SP1
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Manufacturer:     Hewescraft 
Model:      220OP HT 
Length:     24’3” 
Beam:      102” 
Side Height:     35” 
Person/Weight Capacity:   10/1425 lbs 
Max Weight Capacity:   2476 
Fuel Capacity:     52 Gallons 
Year:      2008 
Motor:      Yamaha Outboard F200TXR 
Motor:      Yamaha Outboard 8hp High Thrust 
Batteries:     Dual 12vdc 
Inverter:     12vdc to 120vac 800 Watts 
Electro Mechanical Trim Tabs: 
GPS/Echosounder/Chartplotter:  Humminbird 997c SI Combo (sidescan) 
Radar:      Furuno 
Radio:      Marine VHF 
 
 



Appendix D 
Survey Vessels 

Survey Vessel  # 1 – Tetra Tech R/V Storm 

 

  
Dual SeaBat MBE installed on TtEC Jet Boat                                         Laser Scanner installed on TtEC Jet Boat 

Vessel Specifications 

Hull Construction: Welded Aluminum   
Overall Length: 21 ft. 
Beam: 8.0 ft.   
Draft: ~1.5 ft.  
Gross Tons: 1.5 
Electrical Generation: Honda 3000 Watt, 2000 watt Trace Inverter 
Safety Equipment: All required U.S. Coast Guard equipment.   
Bridge Equipment: DGPS, RTK GPS, Ross Hypack Control, VHF, kicker TR-1 autopilot 
Survey Facilities: Equipment rack with operator stations 
Transducer Mounts: RESON 8101/8125/7125/C3D, customized as needed 
Hull Mounted Transducers: As required 

Appendix D WASSOC
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The new generation SeaBat 7125 builds on the field experience and feed-
back from many users around the world and brings unparalleled resolution 
and installation flexibility. The system is available in three separate configura-
tions; one designed specifically for installation on small survey vessels and a 
6000m depth rated system for either ROV or AUV use. 

Each of these configurations utilise the same transducer set and provide 
identical high performance, superlative data quality, features and ease of use 
over depths from 0.5m to 500m. 

Special emphasis has been put on maximizing operational efficiency and fea-
tures such as variable swath width and roll stabilisation combined with a high 
ping rate and excellent data quality .

Surface Vessel installation
The new SeaBat 7125-SV is a highly integrated 
single or dual frequency system designed with ease 
of installation and operation as a high priority. 
The system consists of a surface transceiver with 
integrated multiport card and a standard 25m cable 
run to the transducers. The transceiver hardware is suitable for running data 
acquisition software and is available with RESON PDS2000 software pre-
installed and configured.

ROV
For deep-water use the ROV version of the SeaBat 7125 has a 6000m depth 
rating and includes a 6000m rated titanium interface bottle. The system per-
formance and feature set is identical to the other members of the 7125 family 
thus providing commonality and ease of use.

AUV
The AUV version of the 7125 provides on-board data processing and log-
ging as well as interface to third party sensors. The electronics are supplied 
mounted on an aluminium frame for ease of integration and an optional 
6000m depth-rated titanium electronics housing is available. The 7125-AUV 
provides high quality data and performance commensurate with the other ver-
sions of the 7125.

512 beams and equi-distant •	
footprints providing extremely 
high density and maximizing 
swath width

Real-time roll stabilisation •	
maximizing usable swath

Dual frequency provides •	
seamless coverage from 0.5 to 
500m depth

Compliance with IHO SP44Ed5 •	
over entire depth range 

Advanced diagnostics•	

High ping rate allows high-•	
speed operations without 
compromising data density

SeaBat 7125

SeaBat 7125
HIGH-RESOLUTION MULTIBEAM ECHOSOUNDER SYSTEM

www.reson.com
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SeaBat 7125
HIGH-RESOLUTION MULTIBEAM ECHOSOUNDER SYSTEM

SYSTEM CHARACTERISTICS

* EA= Equi-angle  / ED= Equi-distant 7125 SV 7125 ROV 7125 AUV
Frequency 200 or 400 kHz (dual freq. available)
Along-track transmit beamwidth 2.2o (± 0.5o) at 200 kHz / 1o (± 0.2o) at 400 kHz
Across-track receive beamwidth 1.1o (± 0.05o) at 200 kHz / 0.54o (± 0.03o) at 400 kHz
Max ping rate 50 Hz (± 1 Hz)
Puls length 50 µsec to 300 µsec

Number of beams 256EA*/256ED* at 200kHz
256EA*, 512EA*, 512ED* at 400kHz

Max Swath angle 128o

Depth resolution 6mm

Data output
Bathymetry, sidescan & snippets

7K data format
Gbit Ethernet

Power requirement 110/220 VAC
50/60 Hz

1700W max

48V DC(±10%)

110W max

48V DC (±10%)

200W max
Transducer cable length 25m standard

50m optional
10m optional

  3m standard
10m optional

3m standard
10m optional

LCU to processor cable length N/A 25m standard
6m optional
5m pigtail

N/A

System depth rating 50m 6000m 6000m optional
Temperature operating 0o to +40o C
Temperature storage -30o to +55o C

WEIGHT & DIMENSIONS

Component TC2160 
400 kHz 

projector

TC2163 
200 kHz 

projector

EM7200 
200/400 kHz-

receiver

Surface 
transceiver

LCU 
bottle

ICPU 
frame

7-P 
processor

Height (mm) 77 115 102 5U 530 172 5U

Width (mm) 62 100 495 19” Ø174 166 19”

Depth (mm) 285 280 131 557 N/A 497 630

Weight-kg/air 2.75 7.5 10.6 20 15.7 10 30

Weight-kg/water 1.75 5 5.5 N/A 5.2 N/A N/A

COMPONENT

RESON reserves the right to change specifications without notice. © 2006 RESON A/S
For Acoustical Measurement Accuracy please refer to www.reson.com or contact sales.

Mounting Bracket with Faring•	

SVP-70 sound velocity Profiler •	
with 25m Cable

Extended Warranty / Support & •	
Maintenance Contracts

Fiber-Optic Conversion for •	
ROV Installations

Full Calibration (calibrated •	
backscatter) (includes 1 TB 
external RAID)

System Integration & Training•	

OPTIONS

7125 SV 7125 ROV 7125 AUV
EM 7200 Receiver   
TC2160 400kHz Projector   
TC2163 200 kHz projector (optional)   
7-L Link Control Unit   
7-P sonar Processor Unit with monitor, 
Keyboard and Pointer Device

  

SV Transceiver with monitor, Keyboard and 
Pointer Device

  

7-I Integrated Control & Processor Unit   
Standard Cable Set   
Shipping cases, manuals & accessories   

RESON GmbH	
Germany	
Tel: +49 431 720 7180	
E-mail: reson@reson-gmbh.de

RESON A/S	
Denmark	
Tel: +45 4738 0022	
E-mail: reson@reson.com

RESON Inc.	
USA	
Tel: +1 805 964-6260	
E-mail: sales@reson.com

RESON B.V.	
The Netherlands	
Tel: +31 (0) 10 245 1500	
E-mail: info@reson.nl

RESON Offshore Ltd.	
United Kingdom	
Tel: +44 1224 709 900	
E-mail: sales@reson.co.uk

RESON (Pte.) Ltd.	
Singapore	
Tel: +65 6725 9851	
E-mail: sales@reson.com

www.reson.com
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Data Flow 
 

For the NOAA Oak & Crescent Harbor multibeam surveys Tetra-Tech ECI 
(TtEC) utilized dual Reson SeaBat 7125 multibeam echosounders (MBE). The two MBE 
were mounted with 30 degree outboard rolls to a single pole on the bow of the R/V 
Storm. The 400 kHz, 7125 MBE systems transmit and receive 256 equi-angle beams that 
are 1.0 x 0.5 degrees along track and across track (at nadir) respectively.  = 

 
During collection of the MBE data, two ancillary system configurations were 

utilized for horizontal positioning. This occurred due to issues associated with unreliable 
local Global Positioning System (GPS) signals and the solution required changing the 
primary positioning system from a Trimble AG 132 (AG132) to an Applanix POS MV 
320 (POS/MV).   

 
Initially the POS/MV was utilized for the collection of attitude data only and a 

United States Coast Guard (USCG) differentially corrected AG132 was used for primary 
horizontal positioning. The POS/MV is a high accuracy inertial measurement system 
which is coupled with two GPS receivers.  This GPS aided inertial platform provides data 
for correcting MBE for vessel roll, pitch, heave, and heading.   

 
Local interference, which could not be isolated, caused repeated problems with 

GPS signal retention for the AG132 and on January 26th 2009 (Julian Day 26) the 
POS/MV system was reconfigured (with approval from Williamson & Associates) to 
collect both vessel attitude and primary horizontal position. TtEC elected to make this 
change because the POS/MV provided more reliable GPS signal retention characteristics 
than the AG132. USCG differential beacon corrections were found to be unaffected by 
the local interference and were there for reliably provided by the AG132 to the POS/MV 
via a Radio Technical Transmission Committee for Marine Services (RTCM) string. 

 
All ancillary system and multibeam data were logged in Hypack 2008 SP1.  One 

or more Hypack projects were created for each Julian day and each survey line was 
logged as an individual file (generating .HSX and .RAW files for each survey line).  All 
.HSX and .RAW files were then uploaded from the survey boat via wireless broadband 
connection to the Williamson FTP server.  

 
A daily log sheet was created each day to track survey events such as 

conductivity, temperature and depth (CTD) casts, draft measurements, and the time at 
which each survey line was started.  Vessel draft measurements were recorded at the start 
and end of each day on this daily log. The log sheet(s) was included with each Hypack 
Project FTP uploaded. 

 
CTD data were collected with a SeaBird SBE 19 plus (provided by Williamson 

and Associates). Profile data were verified, processed and converted to sound velocities 
using SeaBird processing software.  All sound velocity files were saved in the appropriate 
Hypack project and then uploaded to the Williamson FTP site under the associated 
Hypack project directory. 
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POSPac data for use in POSPac post processing software or for application of true heave 
in Caris was recorded using Applanix POS-View software.  These data were saved in the 
appropriate Hypack project and then uploaded to the Williamson FTP site under the 
associated Hypack project directory. 
 

Quality Control 

 
A calibration test was conducted at the start and end of survey operation to 

confirm that the previously calculated calibration values had not changed.  Bar checks 
were conducted periodically to confirm accurate depth readings from the sonar.  Multiple 
GPS systems were utilized to confirm accurate positional information was being 
recorded.  A Leica 1230 real-time kinematic (RTK) GPS system provided a secondary 
and backup source of elevation data.  These data was logged into the Hypack .HSX and 
.raw files in the event that this information was needed for quality control or evaluation 
of RTK GPS tidal correction purposes.   
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Start of survey Port Starboard Draft Draft calculator

Tuesday 18th Nov. 1 1.63

Morning 1.634 0.896 2 1.63

1.634 3 1.635

1.636

xducer draft = =(G3+G4+G5)/3-0.739

Wednesday 19th Nov. 1.644 0.905

1.644

1.644

Thursday 20th Nov.

Morning 1.625 0.889

1.625

1.63

Night 1.65 0.908

1.64

1.65

Friday 21st Nov.

morning No Survey

Saturday 22nd Nov.

Morning 1.64 0.897

1.635

1.633

JD 328_0100

164.5 0.906

164.5

164.5

JD 329_1556 1.645 0.909

1.648

1.65

JD 330_0050 1.65 0.911

1.652

1.648

JD 330_1538 1.62 0.917

1.5

1.55

JD330_2239 1.65 0.911

1.65

1.65

JD343_1700 1.6 0.861

1.6

1.6
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JD344_0040 1.605 0.863

1.6

1.6

JD344_1600 1.605 0.869

1.61

1.61

JD345_0030 1.615 0.878

1.62

1.617

JD345_1530 1.61 0.868

1.605

1.605

JD346_0100 1.61 0.871

1.61

1.61

JD346_1540 1.61 0.87

1.608

1.61

JD347_0020 1.62 0.881

1.62

1.62

JD347_1530 1.62 0.881

1.62

1.62

JD348_1830 1.63 0.889

1.63

1.625

JD349_0015 1.64 0.901

1.64

1.64

JD349_1555 1.64 0.898

1.64

1.63

JD350_0015 1.64 0.897

1.63

1.637

JD350_1550 1.645 0.908

1.65

1.645
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JD351_0030 1.65 0.909

1.645

1.65

JD351_1620 1.65 0.914

1.655

1.655

JD352_0030 1.645 0.908

1.645

1.65

JD352_1614 1.635 0.899

1.64

1.638

JD352_2008 1.65 0.909

1.65

1.645

JD_353_1551 1.65 0.911

1.65

1.65

JD_354_0020 1.65 0.908

1.645

1.645

JD_354_1550 1.65 0.91

1.65

1.648

JD_354_2323 1.66 0.92

1.658

1.66

JD_355_1555 1.63 0.893

1.63

1.635
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 EM3002 CALIBRATION (PATCH 
TEST)  

Multibeam Calibration  

On a flat area only roll error will cause significant depth errors. (Sound 
speed and echo sounder errors are not considered in this discussion.) 
Thus if the survey is to be run in a reasonably flat area, it may be 
sufficient to perform roll calibration only. Usually, however, a full 
calibration is required, and the calibration should then be done so that 
different sensor errors have no influence on the echo sounder data, except 
for the one which is to be determined. Note that the positioning accuracy 
is vital for good calibration results, except for the roll error calibration on 
a flat bottom.  

The ideal calibration area is partly flat and partly a fairly steep slope with 
little change in depth acrosstrack, and with a distinct feature such as a peak 
or hollow in the flat area. If the heading and positioning errors are 
negligible, the flat area is not required if the slope has a reasonably constant 
depth acrosstrack. The slope used for pitch and time delay calibration 
should have an appreciable relative change in depth from top to bottom, say 
30%, if pitch offset and time delay are to be resolved accurately. Note that 
the slope should not be too steep, say not more than 20%, otherwise the 
echo sounder could have problems in maintaining good data quality.  
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Procedures for running a MBES calibration (patch test)  

Roll offset in the acrosstrack direction  

Choose a horizontally flat area (at least acrosstrack). Survey a sufficiently long line 
twice in opposite directions. Ensure that a sufficient lead-in time to the line is used for 
the roll sensor to stabilize. The corridor used to compare data from the two survey data 
sets should be placed orthogonally to the survey lines. If there is a roll offset, there 
will be a depth difference between the two data sets, increasing with acrosstrack 
distance from 
the centre 
where it is 
zero.  
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Pitch offset and time delay  

Choose an area with a continuous but not too steep slope alongtrack. Survey a 
sufficiently long line twice in opposite directions with the same vessel speed, and once 
with a significantly lower speed. The direction is not important in the last survey. 
Ensure that a sufficient lead-in time to the line is used for the pitch sensor to stabilize.  

The corridor used to compare data from the survey data sets should be placed parallel 
to the survey line on the vessel track. Any alongtrack depth difference between the 
runs may be due to four different factors:  
• Pitch offset.  
• Time delay between actual position and position when position datagram is 
supposed to be valid.  
• Multibeam echo sounders with transducers: Position distance offset (either due 
to an error in the positioning system or an error in entered locations).  
• Tide difference.  
 
Note that a depth error on a constant gradient slope, due to pitch offset, increases with 
increasing depths, while that 
due to position time delay 
increases with vessel speed, 
while that due to distance 
offset is independent 
of depth and speed. 
Comparing data from the two 
lines in the same direction, but 
with different vessel speed, 
will thus allow the time delay to 
be found. After the 
correction for any time delay 
error has been applied to 
the data, the pitch offset can be 
determined from the two lines 
run in opposite directions. 
Any distance offset must 
of course first be removed.  
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Heading offset  

Find an easy recognizable point or feature on the bottom such as a peak or a depression. Set up two 

survey lines well to opposite sides of this feature so that the point will be in the outer part of the echo 
sounder swath. Survey these two lines in same direction.  

The corridor used to compare data from the two survey data sets should be placed so that it intersects the 
feature, and is parallel to the survey lines. If there is a heading offset, you will have a different location 
alongtrack in the two data sets.  
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