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@ Integrated Survey System

* Background
e ISS60 is basis for 1SS-2000
* ISS-2000
e |SS-2000 Real Time Data Acquisition
e Acquisition Data Flow
e System Architecture
e Equipment
* Generic Sensor Format (GSF)
* Definition

*  Widely used hydrographic community

An Integrated survey system Is not stated in the SMR's. In researching the
sclentific mission equipment we would like to consider including 155-2000

for providing a uniform data collection and data format system on the new
Ocean CLASS AGOR.
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{_:_ _' ISS Background

*  Hydrographic survey software produced by
SAIC Marine Science & Technology Division
(MSTD) Newport, Rl

e 1SS-60 - NAVOCEANO’s tactical
shipboard acquisition software

e 1SS-2000 — Commercial data
acquisition package, similar to 1SS-60

e SABER - Data Processing software

3/10/2009

SAIC/ MSTD has performed over 45 high-
resolution shallow water surveys for safety of
navigation under contract to NOAA since 1995.
SAIC/MSTD have consistently received and
“Excellent” rating from NOAA for their
services.

All SAIC NOAA surveys use 1SS-2000 for Survey
Planning, Data Acquisition and Data Archiving.
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ISS & SABER on UNOLS Ships

*  R/VKILO MOANA
e ISS-2000 was temporarily installed for a
2005 UNH mission in Alaska.
e 1ISS-2000 was integrated with the sonar
suite for hydrographic operations.

* R/V ROGER REVELLE
e SABER was used during the 2008 SAIC
survey for UNH EEZ survey.
e SABER was brought aboard for post-
processing of the hydrographic data.
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Why use ISS-2000?

Integrated Survey System

*  Single monitoring workstation for multiple oceanographic equipment

* Real time data analysis

Real time navigation monitoring and editing

e Data archiving to processing computers and/or NAS

\

SBES data are displayed within the Environmental Manager GUI

and a single beam software GUI. Realtime QC of data includes:
Dizplay of waming messages within the Message Manager GUL

. Color changs of the singlebeam system status within the System
Control GUL

. Comparison of the singlebeam datz with the multibeam gentrebeam
datz in the Environmentsl Manzger GUL
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Information from IS5-2000 is transferred
to the helm display computer. The Helm
Display computeris an interactive display
where the captain can independently
access and view much of the mformation
available to the real time operator. The
survey plan and parameter information
aids in line following as well as allows the
captain to take pre-emptive measures with
the vessel to aid in quality data collaction.

Information  awailable for  display
includes:

. Survey lines

¢ Veszel and survey parameters

. Areas

. Zones

+  Waypomts

. Targets

. Charts

. Swath Coverage

Position Attitude Side Scan
Data Data Cable Payout
385 data are collected by
another software package
ie. Klein SonarPro. ISS-
2000 can calculate the
towfish position.
IS5-2000 Helm
Navigation and Data Display
Acquisition Computer
Data Integration
Data Collection
Data Display
MEES Data Chart Display

MEBES data are displayed Remote
within the sonar display Display
screen.  System  control Computer(s)
functions are available
within the display screen.

Y

MEES data are displayed in real time as a swath coverage plot
within the Navigation Manager, as a waterfall display within the

Multibeam Manager's

SwathPlot Display and within the

Environmental Manager. Sounding data positions are comected for
sound velocity, position and attitude. Real time QC of data includes

Display of waming messzges within the Message Manzger GUI

Color change of multibeam system status within the Systzm Centrol
GUI

Graphical pmg data review withi the Swath Plot GUIL

Beam and ping data review in ExamMB GUI

Depth comparison with the smgle beam depth within the snvironmental
manager GUL

MBES system information i relation to time, position, motion, sound
velocity, depth correctors, etc. in the Multibeam Manager GUI

Information from IS5-2000 is transferred to
the remote display computer(s) via a network
connection. The Remote Display iz an
interactive display where the operator can
mdependently access and view much of the
information available to the real time
operatorinNavigation Manager. Information
available for display includes:

+ All mformation included in the Helm Display.

NOTE:

I3%-2000 was not required to
interface with the TDFLS.
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ISS Simplified Overview

e ISS-2000 consists of a 4U rack mounted computer and dual monitors

* The ISS-2000 computer is built with a timing card for timing synchronization
* The computer uses multiple port expansion digi-boards for serial interfaces
e ISS-2000 uses a VLAN for setting up isolated IP networks to minimize data traffic
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ISS System Schematic
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ISS-2000 Components

ISS-2000 Real Time Data Acquisition " — : )
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ISS Timing Analysis

The internal timing card receives an analog

| PPS signal and serial time message to
synchronize to the GPS receiver.

The serial message options are NMEA
ZDA, UTC and Novatel TMIB.

[ Time Monitor

=lolx|

Timing Autonomous Integrity Monitor <TAIM>

Reference Time
System Time
Difference

Clock Used
Mode
Flywheel
Fregquency
Sync

Propogation Delay
Last Event

: 2085354 17:87:35.11
: 20885-354 17:87:35.16
: -8.851 seconds

IRIG-B Time
External 1 PPS
{i]

: =5 in 1Be8
1K+~ 2 us

: +@8.A0@ milli seconds

: IRIB B set at : 2885-353 28:46:86.11

Messages
$GPZDA,.17@8732.11,.20,12,.2005, 00, A8=60
$GPZDH.17B?33.11,23.12,2335,33,33*61

SGPZDA . 17@734.11.28.12 2005

A8, BA=66

$GPZDA.178735.11.20,12 2005 .00, 0067

Difference (sec)

-0.0010

-0.0020

-0.0030

Reson 8125 Timing Test
Blue Hill Bay Green Islands Site - Archaeology Study
18270 Samples

0.0030

0.0020

0.0010

‘bin%synctime.exe

Precise Time Service
hased on
Datum BC 635

IRIG-B Time Code Generator

0.0000

5870 6070 6270 6470 6670 6870 7070 7270 7470
Seconds of the Day
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Log File:

CPU Time:

IRIG-B Time:

Current CPU Difference:
Last CPU Update was from:
to:

CPU Clock Status

IRIG-B Clock Status
Mode:
Flywheeling:
Sync Status:
Stability:

Time Service Uncertainty:
Resets:

clk_sync.log

20PA5.-334 16:11:18_616
2065334 16:11:18.619
—8.883495, —8.083477
28685334 16:87:57.6802
2885334 16:87:59.823

External 1PPS
No

Yes
<=5 in 1@e8

—A.00808368,. @
61

LI lx

0 40 B0 B0

Tim
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ISS Parameter Controls

* The operator can control many of the equipment settings from 1SS-2000
software through Parameter Control interfaces.

* Does not increase the number of operators required and provides a single
control interface for different equipment.

Parameter Yalues

Group

BAuto Pilot
Cable Payout
catenary
CoverageHonitor
DTCDataDisplay
EchoTrack

Env. Mgr.
FishBath

GPS

GPSHon

Helm Display
Kalman Filter
KF-Lite

KFLog Ship
Klein 5000
HAGYHAV

MB HMgr.
HergeServe
MessageMgr
Monarch RPH
MVP30

MVP Out

Hav. Hgr.
HaviSound

HHEZ Broardcast
HHERA Heading
POSHV V3
Reson

RTTide
UTCOutput

3/10/2009

Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Proq.
Prog.
Prog.
Prog.
Proq.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Prog.
Proq.
Prog.
Prog.

Subgroup

tntrl
tnkrl
cntrl
cntrl
tntrl
tnkrl
cntrl
cntrl
tntrl
tntrl
cntrl
cntrl
cntrl
tntrl
cntrl
cntrl
tntrl
tntrl
cntrl
cntrl
cntrl
tntrl
cntrl
cntrl
cntrl
tntrl
cntrl
cntrl
cntrl
tntrl

Hame

Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enahled
Enahl¢

Enahl¢

Enabl¢

Enablen
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled

_Parameter Values

Group
EH3002D

Parameter Value

Set Defau
Search. ..

:True
True

: True

:True

:True

:False

Controls

EM3002D-RAW. ALL

Subgroup

: File cntrl
: Location

Prog. Cntrl

Prog. Cntrl

: Prog. Bntrl

Hame

: Change Interwal
: Position Hame

Calculate TPE

Create Dump File

: Enabled

Flag Offline Data
Like Message Timer

: Logging Enable Flag :

Log Hominal Depth
Herge Navigation

: Read Timeout
Receive Data Socket :

set. Sgquat Source

Swath Width Cuttoff :

Multibeam Control

cuw
:3
:False
12056
:em3002d
:True
13021
:em3002d
:True
13022
:em3002d
:KSimrad
1500
:False
160
:em3002d
12072
<10
:em3002d
:2062
:\\192.168.3. 1\c\datasets

Tide Correct

Time Sync Tole
Log Imagery Da

TX Enabled

TX Like HSG Timcs
TX Read Timecut
Pinging

Pinging Port Hum
Pinging Host

ParamRequestEnabled :
ParamRequestPorttum :

ParamRequestHost
SVP Out Enabled
SVP Out Port Hum
SVP Oout Host

: SYP Out Fommat

SONDE Format
Enabled

: Like Message Timer

LogyerStatus Host
LoggerStatus Port

: Read Timeout

RemoteControl Host
RemoteControl Port

: Remote Dataset Root :

Parameter Value

: 1440
:EH3002D Xder

Search. ..

0.0

:True
:False
:True
:30.000000
3020
:Hanual
:90.0
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ISS Parameter Controls

Parameter Yalues

Group Subgroup Hame Parameter Value get Default

System : Archiving : Archive Basetime : 0

Once the network is established
RN data archiving can be set to auto-

iss2000_demo\datasets

Data Archiving | archive files during data acquisition.

0S2 SP Data Path 8 \is552000_demo\surveys
052 Support Path B 11852000 _demo\support
Current Survey : : ADHOC (ADHOC)

: Hin. Disk Space : :h
Survey Plan : mh (unh)

SYPFileHame 8 \data\support\svpsictd08202.cnv

: : 0S/2 SVPFileName : e:vdataysupportisvpsi\ctd08202.cnv li . NMEA S - / D t C t /
: Hanagement Vessel File ] \iss2000\bin\ocean_explorer.vsl Apply ¢ Parameter Values erla a a On ro S

Survey Scale Datagap 8 00.00
: Yessel Haximum Speed FS L Group Subgroup Hame Parameter Value |

NMEE Broadecast : Prog. cnkrl : Baud Rate : 14800

DPT Interval HE § Search. ..

DPT Source :  :BAl
Data Bits 3

ISS-ZOOO mUItiPIe Eg:hilelgerval
: : GLL Interwval
port conﬁgu ration : : Like Hessage Tier

: Logging Interwval
Group Subhgroup Hame Parameter Value t Defau . MWV Rel. Tnterval

Can be ContrOIIed Auto Pilot : Prog. Cntrl : Port Baud Rate : :4800 HHY True Interwval
B B Port Data Bits : :8 Search. .. : Parity

M I : : Port Parity : :Hone .- Port
In One GU . ol ek 3 8EEID : RHMC Interval

Port Stop Bits : :1
Port H Tl]'_meout ¢ 10 HH P
Port Baud Rate : :4800 : Send DPT
Port Data Bits : :8 : Send GGA
g g Port Parity :  :Hone : Send GLL
. . : : Port Port :  :COM10 : Send HDT
The single interface = - Cages Sk + Sona 1 Reltive
8 3 Port H Timeout : :10 : Send MAV True
Cable Payout : Prog. Cntrl : H . Send
M EchoTrack : Prog. Cntrl : B 8 )
allows for quicker gl & : sond
Klein 5000 : Prog. ¢ntrl : Port :  :COM i Send
. HAGYHAY : Prog. cntrl : Port g 5 : Send
tro u b I es h Ootl ng Of Honarch RPM : Prog. Ctntrl : Port : : : Send
HVP30 : Prog. Cntrl : Port H = Send
. 3 : TowedS¥V Port ER- : Stop Bits
port configu ration R SR - : : ¥Ie Tnterval
. HaviSound : Prog. Ctntrl : Port ¢ :COM o .
o : Hrite Timeout

HMEZ Broadeast : Preg. cntrl : Port H -~
HMEZ Heading : Prog. Ctntrl : Port g 3 = = : XDR Att. Interval
Dy L NN e PR : ¥XDR Het. Interval

XTE Interval

Computer Port Controls :

ZDE Interwal
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3/10/2009




ISS Alarm Control Settings

e ISS-2000 is designed to automatically alarm the operator when the system is
exceeding the operator set parameters.

* Allowing the operator to monitor the integrated system in real time.

»¢ Parameter Values

Group Subgroup Hame Parameter Value | get Default

Cable Payout : Prog. Cntrl : Read Timeout

EchoTrack : Prog. cntrl : Read Timeout o I Search. ..

GPS : Prog. Cntrl : Read Timeout

Klein 5000 : Prog. Cntrl : Read Timeout

HAGYHAY : Prog. Cntrl : Hrite Timeout

Honarch RPH : Prog. Cntrl : Read Timeout :

HVP30 i Prog. Cntrl : Read Timeout 3 8 .

HVP Out : Prog. Cntrl : Read Timeout 3 8 Tlme Out ContrO/S
3 i Hrite Timeout 3 8

HaviSound : Prog. Cntrl : Read Timeout

HHMEZA Broadcast : Prog. cntrl : Hrite Timeout

HHEA Heading : Prog. Cntrl : Read Timeout

FPOSHV V3 : Prog. Cntrl : Read Timeout

Reson : Prog. Cntrl : Read Timeout
UTCcoutput : Prog. Cntrl : Hrite Timeout

A read timeout is the amount of time (in seconds) that can pass without receiving raw
sensor data before issuing and alarm via the Message Manager.

The write timeout is the amount of time (in seconds) that can pass between receipts of
raw data from a DTC before issuing an alarm.
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ISS Message Manager

¢ Parameter Yalues

D | e * Logging intervals can be set for each

Cable Payout : Prog. Cntrl : Logging Interwal
Catenary : Prog. Cntrl : Logging Interwal B B
EchoTrack : Log Interval : Off Line HE s e n s o r0

: S — M H

: Underway T * Durl ng ISS-ZOOO Operatlons
Klein 5000 : Prog. Cntrl : Logging Interwal e Logging

2 a .
to the Survey Report File.

HawviSound GSF1 : Log Interwval : Off Line

: Underway

: On Station
HHMEA Heading 3 o : Logging Interwval

: On Line
: On Station
Prog. Cntrl : Logging Interwval
GPS : Prog. Cntrl : L i Interval 3 8 M
Setog hipt9  © orey) Gl © Cowriny iarecel  © L messages are generated and written
HAGYHAV : Prog. Cntrl : Logging Interwal
Honarch RPH : Prog. Cntrl : Logging Interwval B B
HYP30 : Prog. cntrl : Logging Interwval HE Interva/
] . .
 on Line - Controls | * The Message Manager window is
: : On Station ]
: ] .
HawviSound GSF2 : Log Interval : Off Line 3 3 automatlca”y started When System
3 : On Line 3 8
3 : : . o e e
. : Undorway . . Control is initiated.
HHMEA Broadecast o : Logging Interwval B B
POSHY V3 : . : Logging Interwval
Urcoutput 8 o : Logyging Interwval

}{'Message Manager

S Gt Message Manager
2004/001 00:08:34.77 - W — RTTIDE: NO_ZONE: Mo tidal zor I I Clear | Hold

‘SystemControl
File BSurwvey Control Configuration Sensors Logging

Vessel File: davidson.wsl Dataset: testhed
Config File: dawvidson.cfqg Data Gap: 200.00 m

2004/001 00:08:39.50 - W — TAIM: IRIGBFLYING: IRIG B Fiywheeling at : 2004/001 00:08:39.5 /
2004001 00:08:39.50 - C - TAIM: TIMEQUT: Timeout reading input data

2004001 00:08:34.77 - W - RTTIDE: NO_ZONE: Mo tidal zone(s) could be found in the surv
2004/001 00:08:26.14 — | — POSMMY v3: NEWFILE: Mew File Created: m:\datasetsitestbedipo
2004001 00:08:18.61 - | - KFLOG_SHIP: NEWFILE: Mew File Created: m:ldatasetsitestbedk
2004/001 00:08:18.02 — W - NaviMar: DEPTHTIMEOFF: Depth time differs from svstem time |

System Control

[

Slide 13
3/10/2009



ISS Navigation Controls

* The Navigation Display allows the operator to view the data in real time while
monitoring the survey progress and navigation information.

Configure Display Hode Schedule ULilities Kalman Filter

Ly

TOWER
(D ARL

Bishop Pt

\ i"'
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|F G osn 4
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ISS Multibeam Controls

e Multibeam data can be viewed in real time to verify data quality.
* SVP cast can be applied and verified in real time.

Swath Plot

% Multibeam Manager - Reson Seabat 610
File  Display

File | Display

Examine Data 02029 . d Course: 309.5 (deq) Depth

Amplitude Display (mb) Speed: 06.8 (kts) (meters)
Bathymetry Display 01094.d06 Pitch: -00.6 (deq)
! wvailable Roll: +00.9 (deq)

Waterfall Display vailable Heawve: -00.1 (m) . Across Track (meters)

Moise Estimator 188 06:46:33.17 Humber Beams: 101

Sound Velocity Profiles - 62394 H Center Depth: +25.6 (m)
rioy weuyivuas. vew w1.38379 W Tide Corrector: +00.00 (m)

Heading: 312.80 (deq) Depth Corrector: +00.00 (m) 06:50:07.63

3141 (deqg)
07.7 (Kts}

Ping Humber: 01113 Pulse Width (us): 021 .43 (meters)
Sonar Hode: 0000 TYG Spread (db): 34.00 06:50:00.74
Surface Velocity: 1500.0 {(m/s): TVG Ahsorption: 048 3}_‘47-5(,3‘;;4)

Sonar Range (m): 125 (m) Fore Aft BW (d): 01.5 4460 (meters)

Power (manual): 05 Athwart 06:49:53.67

ile s 313.9 (deq
Load sity Profile Monitor Eile Display s (lﬁtsin
Unload 4420 (meters)
= Filename: n:\iss2000_demo\datasets\idg
View Text
Exit le: GSF Version ID: GSF-v02.01

vamnn . N1i552000_demoisupportisvpsictdo9o01.cny  (SeaBird) ﬂgj}g('fﬁfgwrs)

Observed At: 1996/091 08:38:32. 00 00 00.000 N 000 00 00.000 E /| Recora Ping Record

Type Nunber Tine/Posi 49

Sound speed in metersisecond = HS/ESS g? _.‘43':(33.;?3
1290 1500 1510 SUMMARY Start: 1970/001 00:00:00.08 2" oSy

SNR PARAN 2003064 19:45:51. 7.9
PR PARAN 2003/064 19:45:51. 41.34 (meters)
MB PING 000001 20017191 15 30.
MB PING 000002 2001191 F14.1 {deg)
MB PING 000003 2001191 :25:31. 9 4 07.7 (kts
MB PING 000004 20017191 90 3 04 3885 (maters)
MB PING 000005 2001191
MB PING 000006 2001191 17"
MB PING 000007 20017191 15:25:32,122 4 2.
MB PING 000008 2001191 .334 4 4 2.
MB PING 000009 2001191 544 4 2.
MB PING 000010 2001191 .754 4 42,
MB PING 000011 2001191 :25:32.964 43 04.64920 N 070 42.
MB PING 000012 2001191 . 43 04.64918 N 070 42.
2001191 . 20 measurements
MB PING 000013 2001191 . 43 D 070 42.
PING 000014 2001191 :125:33. 43 D 070 42.
PING 000015 2001191 808 43 0. 070 42.
000016 2001191 4.018 43 D 070 42.
000017 2001191 4. 43 D 070 42.
[i!
i
[
[

240,240
240,240
240,240
240,240
240,240
240,240

eses=<g

240,240
240,240
240,240
240,240
240,240
240,240
240,240
240,240

2407240 . : s . - Slide 15

000018 20017191 :25:34. 43 070 42.
000019 2001/191 4. 43 070 42.
000020 20017191 4. 43 070 42.
000021 20017191 15:25:35. 43 070 42.

s Ea="
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@ ISS Tow Body Positioning

* ISS-2000 can handle positioning of towed arrays using proven algorithms.

Layback = (Cable out) * [sin(Tow angle)]

/

Cable out //T&\
\// angle

Layback

/ Layback
Cable out /

T
IIIIII,,

Height from
Depth from 7| e water surface
pressure Ei
ssssss
Layback = M(cme out)’ = [(Depth + Height)]”
Ship track

~

e
\ -~ layback ————— =
Towfish track Slide 16
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ISS Development (Example)

* Ellipsoidal Survey

3/10/2009

Application first being implemented
in post-processing (SABER)

Updates for GPS and POS/MV
DTC’s to record and apply data

Updates to GSF to support
recording ellipsoidal height and SEP
(Separation Between the Chart

Datum and the WGS-84 Ellipsoid)
for each ping

Implement into data acquisition and
merge for near real-time display

Surveying on the Ellipsoid

- -
R s el £ 384 NS tit P B cee———
— psol
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ISS-2000 GSF Format

ISS-60 and ISS-2000 collect swath bathymetry and beam amplitude imagery data in GSF Format.

GSF is designed to efficiently store and exchange information produced by geophysical
measurement systems before it has been processed into either vector or raster form.

Generic Sensor Format (GSF) is a standard file format for bathymetry data and widely used in the
maritime community (US and the UK).

Single-

file format (one file saves all information)
Objective is to store all swath oriented information
Currently limited to one source of position

Currently limited to one source of motion

Not currently supporting the water column data

3/1a

* Examine Multibeam Data - Simrad EM3002 -0 X
File Display Help
Filenane: 46nbi08092_p_100,d03
GSF Version ID: G5F-w02,07 File Size: 123.6 Hbytes Sonar: Sinrad EH3002
— =
ﬁ Record Ping Record Yalid/Total Ctr, Heading Pitch Roll Heave Course Speed Tide Cor. Depth Cor.

Type Hunber Tine/Position Beans Bean (degs) {degs) {degs) <{neters) f{degs) <{(knots)} <{neters} <{neters} Flags
SUHHARY Start: 19704001 00:00:00,000 End: 1970/001 00:00:00,000  Lat: 00 0000000 H — 00 0000000 N Lon: 000 00,00000 E — 000 00,00000 E  Depth: 0,00 — 0,00 a9
COHHENT 20087092 15:25:38,081 CLASSIFICATION: #++ UNCLASSIFIED PUBLIC DOHAIM ##+ : 100 PUBLIC RELEASE
SHE PARAH 20087092 15:11:00,403 Hunber of parans: 76
PRC PARAH 20087092 15:11:00,403 Hunber of params: 31
SYP Position: 30 13,00000 H 088 59.70000 H Observation Tine: 20087092 15:13:00,000 Application Tine: 20087092 15:17:34.658 Hunber of points: 11
COHNENT 20087092 15:17:34,658 SYP_FILE_NAHE: /data2/datasets/gpz_day3_p_100/cotsdata/svp/SY092002,CTD
ATTITUDE 20087092 15:25:36,052 51 neasurenents
HB PING 000001 20087092 15:25:36,054 30 12,87208 H 089 00,36417 H 2547254 129 097,10  +01,00  +00.88  +00,06 087,53 07,98 #0000 +0000,00 0000 {G)

HY HAY ER 20084092 15:25:36,054 Describes Record Type: Swath Bathymetry Ping Horizontal Error: 00000,107 Yertical Error: 00000,153 Type: SPSG
HB PIHG 000002 20087092 15:25:36,085 30 12,87208 H 089 00,36409 H 254/254 129 097,14  +01.12 +01,01  +00,05 087,54 07,98 +00,00  +0000,00 0000 (G}
HB PING 000003 20087092 15:25:36,116 30 12,87208 H 089 00,36401 H 254/254 129 097,20 +01.23 +01.,14 +00,04 087,55 07,98 #0000  +0000,00 0000 {G}
HB PING 000004 20087092 15:25:36,152 30 12,87203 H 089 00,36392 H 2477254 129 097,25  +01.35 #01.27  +00,02 087,57 07,97 +00,00  +0000,00 0000 (G} -
Yiew Record |
£
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@ ISS-2000 GSF Supported Equipment

e Multibeam echo sounders  Multibeam echo sounders

— Kongsberg EM100 — RESON 8101

— Kongsberg EMI120 — RESON 8111

— Kongsberg EMI 21 — RESON 8125

— Kongsberg EMI2I1A — RESON 8150

— Kongsberg EM122 — RESON 8160

— Kongsberg EM300 — RESON 7125

— Kongsberg EM302 — RESON SEABAT 9001

— Kongsberg EM710 — RESON SEABAT 9002

— Kongsberg EM950 — RESON SEABAT 9003

— Kongsberg EM1000 — Elac Bottomchart Mk Il

— Kongsberg EM1002 — SeaBeam 2100 series

— Kongsberg EM3000 and EM3000D

— Kongsberg EM3002 and EM3002D * Position & Orientation System
* Interferrometric Side-Scan Systems — Applanix POSMV

— GeoAcoustics GS+ — Kongsberg Seapath 200

* Single-beam echo sounders
— Odom Echotrac

— ODEC Bathy2000

— Reson Navisound
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Integrated Survey System
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A Ocean CLASS AGOR

Questions!?
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