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ISS-2000 Integrated Survey System

 |SS Overview

* Functional Components
— Timing and Clock Synchronization
— System Setup and Parameter Control

— Message Manager (Informational and Event Messages, and Caution,
Warning, and Severe Alarms)

— Navigation Display and Control
— Multibeam Manager
— Tow Body Positioning
« Strengths and Benefits of Using an ISS
— Marine Geology, Geophysics and Archeology
— Biological, Physical and Chemical Oceanography
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Overview

« System for acquisition and management of oceanographic survey data.
« Single data quality monitoring station, reduces training and operators.
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Functional Components

ISS-2000 Real-Time Data Acquisition. G T e
Planning i

1

— Workstation with timing module S Survey

- E Distance unita: Hatars
a2 Dopth tnits: Maters

— Survey Planning
— Helm Display

survey

Petyoon Berinitice
22 [ T —
R4 e s

Y FlR25s

Refrrmmon Porition:
n e
Latitude 1 36 4996
Lomgitudn 07184 28,000
Do | —]

Tracklinn Parseters:

(fE

| Hen (lat/lon):

71 23 90.5%

. Helm Display -

AEEELEE s

1SS-2000

From Science to Solutio,

Energy | Environment | National Security | Health | Critical Infrastructure

© 2008 Science Applications International Corporation. All rights reserved. SAIC and the SAIC logo are registered trademarks of Science Applications International Corporation in the U.S. and/or other countries.



Timing and Clock Synchronization

* The internal timing card receives an analog 1 PPS signal and serial time
message to synchronize to the GPS receiver.

* The serial message options are NMEA ZDA, UTC, and Time Mark 1B.

ime Monitor 10l x|

Timing Autonomous Integeity Monitor (TAIMD j

Reference Time :
System Time :

2885354 17:87:35.11
2805354 17:07:35.16

Example Timing Test
SAT ZDA W/ SS & Snippets

0.0005

-A.n-

GPFZDA 178733 .
SGPZDA 178734 . 1
SGPZDA.178735.1

Precise Time Service
hased on
Datum BC 635
IRIG-B Time Code Generator

0.0000

Difference : —B.851 seconds 0.0020
Clock Used : IRIG-B Time
Mode : External 1 PPS >~
Flywheel : Mo hag 0.0015
Freguency : ( 5 in 18e8 i
ync : +/— 2 us ot
Propogation Delay : +l A0@ nilli seconds ~
Last Event : IRIB B set at : 2085353 28:46:06.11 = ¢ 00010
Messages —— 5 2
SGPZDA 170732 . 1 ' bin'synctime.exe =1al =l H P
5 %
I
i~
~

-0.0005

CPU Clock Status Log File: eclk_sync.log 44067 44167 44267 44367 44467 44567 44667 44767 44867 44967
CPU Time:z 28@85-334 16:11:18.616 Seconds of the Day
IRIG-B Time: '1

Current CPU Difference:
Last CPU Update was from: H
to: 28@5-334 16:87: 59 823

Mode: External 1PPS

Flywheeling: o

Sync Btatus: Yes
Stability: <=5 in 18e8

Time Service Uncertainty: -—0.0000838, @
Resets: 361

IRIG-B Clock Status

Results of Timing Test

Software Modules
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System Setup

 The antenna and transducer lever offsets are entered and applied.
* Vessel parameters for settlement and squat, towfish block offsets.

* Program selection, error limits, timeout values and data logging
Intervals.

8 3¢ Parameter Values
e, Group Subgroup Hame Parameter Value | .
| ] v = i : File Cntrl : Change Interwal i :1440 £
| % ] &= s - \‘f\“ : Location : Position Name i : GPS I Search. . .
i} ; © x : 114,20
_ 4347 : IOy o adadd IT‘
] o : :-29.24 -

: Prog. Cntrl : Enabled i True
: Running : :False
: Input to K. Filter : :False
: Port : 1COM4
: Baud Rate 19600
] : Data Bits N
T : : Parity :  :Hone
|

I I

A

:
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Setup & Control -

The operator can control many of the equipment settings from ISS-
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 xl
»{ Parameter Yalues

Group Parameter Value

Group Subgroup Parameter Value
Buto Pilot : . = : :True Set Default

Cable Payout : . : i iTrue Buto Pilot : Prog. cntrl Baud Rate : :4800

Catenary : - : ¢ iTrue 3 g Data Bits : :8 Search. . .
CowverageHonitor : . : : :True

DTcDataDisplay : . : :  True
EchoTrack 5 5 5 : iFalse
Enw. Hgr. 3 s 5 :  :True
FishBath 8 o 8 : :False
GPS : - : : :True
GPSHon 3 5 5 : iTrue
Helm Display 8 o 8 :8*:False
Kalman Filter g . 2 :  :True 8 B Port : iCoMlO
KF-Lite : - : :  :False : : Stop Bits : :1
KFLoy Ship g . 3 : iTrue H : W Timeout : :10
Klein 5000 2 o 8 i iTrue Cable Payout : . i Port :

HAGYNAV 8 - : : :False EchoTrack 3 o : Port

HE Mgr. : - 3 : :True GPS 8 o : Port

HergeServe 8 o 8 i iTrue Klein 5000 : o : Port

HessageHgr 8 o 8 8 :True HMAGYNAY H . : Port

Honarch RPH 2 5 g : :True Monarch RPH . . . Port

HYP30 8 o 8 : :False HYPI0 . . . Port . .

HYP Out : . - E I : : TowedSV Port T

AR, L, : . . B BIEID MVP Out 3 - : Port S IW
HawiSound 8 o 8 : :False .

HMEA Broadcast o 8 :  :True CEVARSO] :

HMEA Heading : . : : :False WL Broat.icast

POSHV V3 2 - 2 i :True MU el

T UTCOutput
RTTiide

rcotmt Program Selection

Parity : :Hone
Port :  :COH6
Stop Bits @ :1

H Timeout : :10
Baud Rate : :4800
Data Bits : :8
Parity : :HNone
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Parameter Control

Parameter Values I ot Default

File Cntrl : Change Interwal
Prog. Cntrl : Enabled : :True | Search. ..
: Create Dump File : :True
Like HMessage Timer : :b60
Logging Enable Flag : :True
Logging Interwval M Bl
Bead Timeout : :10.0
Receive Data Socket : :305h0
GGA Data Socket 3051
Runm ing 8 True
Pos&Vel to K Filter : :True
Heading to K Filter : :True
Attitude to K Filter: :True
Truth to KFP : :True
Filter Velocity Data: :False
Max CGPS/System Diff.: :1.0 Toggie
DGPS Corr Latency ¥ 20
HDOP Limit AL
8V Tracked Limit f ik
BHS Pos Error s
GPS Service Level o Done

I Details. ..

Bgmiziy
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Message Manager

 Messages generated by sensor errors, survey operations, performance
information and operator entered text messages.

13:47:32 LB A_SSHOL _225-186 EM119_090429134600 271.1 [HOL: EMSBH09119.D03 RPM: 2400
13:47:32 EM119_090429134600 271.1 [SS FILE CHANGE: EMSBH09119.D03 RPM: 2400
13:49:18 LE A_SSHOL_225-186

13:51:13 LB A_SSHOL_125-80 EM119_090429134900 | 91.4 R e p (0] rt G ener at | on

13:51:13 ; e ek ey G SS FILE CHANGE: EMSBH09119.D03 RPM: 2400

ssage Manager

Display Contro
13:51:29 -

Create Hessage
13:53:32 L S WILL ATTEMPT TO CHANGE FILES EVERY OTHER LINE.
14:01.15 S | I I SONARPRO NOT RECEIVING LAT LONG OR SPEED.

sl ™ |FIGURED OUT THE TOWFISH POSITION ISSUE. COM PORTS ARE
REVERSED ON THE TPU AND NMEA BROADCAST IS USING PORT
10.
SB FILES D04 - D06 ARE NOT USED.
XTF FILES 1346 AND 1349 ARE NOT USED. THEY HAVE NO
POSITIONING.
WIND 10-15 KNOTS, DIRECTION SE, WAVE HEIGHT 2-4 FEET,
VISIBILITY 8 NMI

14:47-10 Exit — SEABATDIC-HA: IMEOUL D [Imeout reading input data
covenes 1aes wvet —w — SEABATDTC-RX: TIMEQUT: Timeout reading input data

— 2002/029 16:22:15.24 - C - SEABATDTC-RX: TIMEQUT: Timeout reading input data
14:48:2 2002079 16:22:05.24 - C - SEABATDTC-RX: TIMEQUT: Timeout reading input data
14:49:43 20021029 16:21:50.23 - C - SEABATDTC-RX: TIMEQUT: Timeout reading input data
2002029 16:21:48.85 - C - TAIM: TIMEQUT: Timeout reading input data

14:54:34 2002029 16:21:35.23 - C - SEABATDTC-RX: TIMEQUT: Timeout reading input data
2002029 16:21:25.23 - C - SEABATDTC-R¥: TIMEQUT: Timeout reading input data
2002/029 18:21:10.23 — C - SEABATDTC-RX: TIMEQUT: Timeout reading input data
2002029 16:20:55.22 — C - SEABATDTC-RX: TIMEQUT: Timeout reading input data
2002029 16:20:48.84 - C - TAIM: TIMEOUT: Timeout reading input data

2002029 16:20:45.22 — C - SEABATDTC-RX: TIMEQUT: Timeout reading input data
20021029 16:20:30.22 - C — SEABATDTC-RX: TIMEQUT: Timeout reading input data
2002/029 16:20:15.22 — C - SEARATDTC-RX: TIMFOLUIT: Timeout readina inbut data
20021029 16:20:05.21 - C - SEA

20021029 16:19:55.21 - C - SEA

2002029 16:19:48.83 - C - TAIk Message Man ager

20021029 16:19:40.21 - C - SEA.....
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Messages & Alarms

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.

Types include informational and event messages, and caution,
warning, and severe alarms.

> SystemControl = [a] B3] Message Manager

File BSurvey Control Cconfiguration Sensors Logging Display Control

Vessel File: davidson,vsl Dataset: testbed
Config File: davidson.cfg Data Gap: 200.00 m 2004/001 00:08:34.77 - W - RTTIDE: NO_ZONE: Mo tidal zorl I

I Clear | Hold

2004/001 00:08:39.50 - W — TAIM: IRIGBFLYING: IRIG B Flywheeling at : 2004/001 00:08:39.5 f'_
2004/001 00:08:39.50 - C - TAIM: TIMEOUT: Timeout reading input data

2004001 00:08:34.77 — W - RTTIDE: NO_ZONE: No tidal zone(s) could be found in the surv
2004/001 00:08:26.14 — | - POS/MV v3: NEWFILE: New File Created: m:\datasetsitestbedipo
2004001 00:08:18.61 — | - KFLOG_SHIP: NEWFILE: New File Created: m:\datasetsitestbedik
2004/001 00:08:18.02 - W — NavMar: DEPTHTIMEOFF: Depth time differs from svstem time t T
I 5|

Meters
GPA DGPS Sta, - 0083

T T [ I T T T
120 140 160 180 200 220 240

T T T R N L L L N L L T L N L D L
280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 o] B20

Time in seconds
Telegram GPA - Telegram GPA - Telegram BPP @ Average: 11.23

T
260

e T AV

P/ a1 | S
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Navigation Display & Control

The Navigation Display allows the operator to view the data in real-

time while monitoring the survey progress and navigation information,
iIncluding survey lines and swath coverage.

« System provides steering commands to the DP and/or autopilot

systems.

N ol

configure Display Utilities

39 09 50.69522 N 074 37 57.52937 W 112 13:39:53.57

Mode: On Line 39 003483724 N

Current: NJ_C-11 074 37 89.65420 W
Mext: NJ_C-12

SOG kts 8.0 HDG deg 422 KTEm -107.4

BNG m 16272.3 AZM deg 402 DEP m 25.1

RIS

| Wone =i | width: 1269

11

confiqure Display Mode Scheduls Utilities Kalman Filter

&y

oquols Pt

150 G 971 i
F G 94t 4

e Gy
‘ Ay

HALL AFHS\\

RING TAREA
S8 .umv'V/
\ 1

rd

Eﬁﬁ:; |I |?[-T§I Depkh PATHOHS | L imu.
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Multibeam Manager

¥¢ Sound Velocity Profile Monitor

File View

Multibeam data can be viewed in |

real-time to verify data quality.

SVP cast can be applied and
verified in real-time.

»¢ swath Plot

File  Display

Currently loaded file:

Hame: c: WCtdumy
Ohserved At: 2008/287 21:12:41 38 12 06.600 N 074 49 31.200 W

vpsvpiassvplB2e7.d15 (Std String)

Hame: c:idatasets? tedatal

\ctdunvpsvplassvpls2a7.d14

1510 151|2

Sound speed in meters/second

151|4 151|B

1518

1520

30

Across Track (meters)

06:50:07.63

44.49 (meters)

06:50:00.741
314.6 (deg)
07.7 (kts)

44.60 (meters)

06:49:53.67
313.9 (deg)
07.0 (kis)
44.20 (meters)

06:49:16.60
314.5 (deg)
08.1 (kts)
43.29 (meters)

06:49:39.53
314.4 (deg)
07.9 (kis)
4134 (meters)

06:49:32.46
314.1 (deg)
07.7 (Kts)
38.85 (meters)
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30

-0.03
-0.02
-0.01

comparison depth: 17.8 m, swath width: 150 degrees draft: 1.00

0.01
0.02

0.03 T

I I
-13 13

Acrosstrack (meters)

67
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Tow Body Positioning
Towfish and ROV positioning is enhanced using proven algorithms

[ ]
mosaics.

/ Layback

Coring and bottom investigations used to ground truth sidescan
L

Cable out \

Height from
water surface

Depth from /;/
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Marine Geology, Geophysics and

Archeology

Marine Geology, Geophysics and Archeology.
— Multibeam Bathymetry

— Hydrography
— CTD and Sound Velocity Profiles

* ISS provides the strongest support for these operations. Data from
multibeam swath mapping sonar system recorded to OEM and open
format GSF. Generic Sensor Format (GSF) is a standard file format for

bathymetry data and widely used in the maritime community.
Many multibeam sonars provide one or more outputs of acoustic

backscatter.
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Biological, Physical and Chemical

Oceanography

* Biological, Physical and Chemical Oceanography.
— Hull-Mounted Sampling Systems/Sensors (ADCPs, seawater sampling)
— Mooring Deployment & Recovery
— Free-Fall Instrument Deployment & Recovery
— Coring - Piston, Box
— Seasoar Towing MOCNESS & other nets
— Deep Towing

 These systems are not tightly integrated and are run independent of
main ship systems. Ship and/or tow body position and time
synchronization can be transmitted to workstations collecting and
recording data. Survey planning includes waypoint surveys. Data
archive can be managed using ISS at the end of survey.
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Thank you

Questions?
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