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Innomar Technologie GmbH

Founded in 1997 in Rostock (Germany)

Main product line: SES-2000 parametric
sub-bottom profilers

More than 100 units sold

Renting pool of SES-2000 systems and
accessories
(GPS, motion sensors, SVP)

» Hard- and software development
according to customers’ requirements

* QM certified by DIN EN ISO 9001: 2008




SES-2000 compact / light / (standard)
« Water depth range 1 ... 400m (500m)

« Vertical resolution up to 7cm

* Penetration depth up to 50m

* Primary frequency about 100kHz

« Secondary frequency (4)5 ...15kHz

* Pulse length 66 ... 800pus

* Pulse repetition rate  up to 50s?

« Transducer 0.3m x 0.26m / 15kg
e Beam width +1.8° @ all frequencies "*
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e SES-2000 standard:  beam steering & stabilizing;|3=/ 4 _,
full waveform data - /

e Side Scan Extension optional @ 100kHz
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SES-2000 medium / (deep)

Water depth range
Vertical resolution
Penetration depth
Primary frequency
Secondary frequency
Chirp signal

Pulse repetition rate

Beam width

5 ... 2000m (6000m)
up to 7cm (15cm)
up to 100m (150m)
100kHz (35kHz)
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3...15kHz (2 ...7kHz) || = & =

optional

up to 30st
+1 (1.5)° @ all frequencies




SES-2000 ROV
o Like SES-2000 standard

* Depth below sea surface
up to 2000m

910m

920m

Data courtesy of DOF Subsea




SES-2000 Developments in 2009

* New shallow-water system: SES-2000 light plus
* Multiple Transducer System SES-2000 MTX

e Improved SES-2000 medium for permanent installation
« Transducer with anti-fouling

« Full-waveform data acquisition for SES-2000 light

o Software improvements according to customer’s

yomar




Side Scan

SES-2000 light plus

like SES-2000 light

frequencies
water depth
beam width
pulse type

250 + 435kHz
1...30m
+0.5°
CW, chirp




SES-2000 MTX

« SBP with array of 3 parametric transducers used for TX/RX

* Focus on object detection in small areas
(e.g., archaeological surveys)

e High data density allows good 3D-Visualisation of SBP data

seabed wreck wooden posts

(Data example from an archaeological survey in Northern Germany.)
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Improved SES-2000 medium for hull-mounting

» only 1 electronic cabinet with shock absorbers
— easler installation, less connections and easier to maintain

e transducer with improved isolation of structure-borne noise
e 1 unit delivered (to be installed in November)

4 vibration isolators supporting the
/ transducer within a mounting frame

mounting frame with reduced contact
area to the ship’s hull
(remaining gap filled by foam sleeve)
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Anti-Fouling for SES-2000 Transducers

« permanently hull-mounted transducers affected by fouling
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e et Tnoa SES-2000 medium transducers after
operating about 1 year (North Sea)

Transducer used for TX/RX Transducer used for RX only

e Innomar tested anti-fouling paints
o compatibility with transducer material

o acoustic performance

o first transducer coated with anti-fouling delivered
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SESWIN Improvements

* New synchronisation modes for SBP + MBES surveys

e Lever arm correction for motion sensor data

 Dual Range

 Window resizable

e Quick Controls

Depth | Thieshold
Fange ]

LF-Pulses: 2
\ 0. o o

™ High Energy Mode

I~ Multi Frequency Mode
[ Dual Range Mode

[~ Beam Steering Made
[~ Allow High Pulze Rate
[~ Deep Sea Pulse Mode
[ Burst Mode

[ Chirp Mode

N

Quick Controls ]

LF 30dB

L |

Range Start: |30m  «

HF 6 dB

Area:
I
Profile: 1 5

Apply Mew Prafile
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ISE Improvements

« Editing full-waveform data

e Script processing

» Export processed SES data
e Export to IVS Fledermaus
Workflow optimized

~ Process Script

Seript File

Name:
ED:HC!BI T
File Options
- 1
i | i & Create New Fledermaus SO File 1
¢ &dd Daka to Existing Fledermaus 50 File Carzz] H
Editor |
Command: Parametsr: | 1
|LOAD_DATA_FILE_+Waterdepth | [nenames | ansert Output Flle Name: [DrFLCCUEZ1072008105204.5d
-y -~
LOAD_DATA_FILE_+Waterdepth_EXPORT_GRAPHIC_DATA_F opt
LOAD_DATA_FILE_+W atardepth+ExpartLayerData_CLOSE B
LE "W abardapth- Trackeardow SE Transparency:

wport_as_SES-F 5
ardepth+Expart_Fledermaus_Curtain
_DATA_FILE_+Waterdepth+ExpartLayerds_Coda

LCGAD _DATA_FILE_+Wakardepth+ExpartLayeras_Coda CLOS
ILon:_\ DATA FIE_+LOAD LAYER FILE+Exportiayeras Cods




SES-Converter V.2.0

 New GUI for improved

Input

F:iDataExamples v @ W
Mame Size | Profile  Ship Area Travel Remarks WO rkfl OW
*20090616121?02.raw 43,240k 1
20090616121702.555 19,128k 1
*ZQUSZUUQISUFSU.raw 16,672k 1 = L}
* Improved file preview
*29052009134329.raw 56,317 kB 1
29052009134329.;55 200192kB 1
.
 Reduced roundlng errors
.
-  Heading for XTF
Conversion

Output Directaory

ol SEG-Y Format v | Start

SEG-Y Format ., . .

« Additional options for SEG-Y

SEG-Y | XTF FILE Preview - 20090616121702 585

SEG-Y | XTF FILE Preview

Zoordinates Processing
SI5-I0 %Y Position: 1 E‘]' 2 E‘]‘ E] Bwte Order: Big Endian - Motorola A
3I5-I0 Time Skring: 3 E‘]' []use PC-Time stored in SES File Low Frequency

High Frequency

Add 2-alue From SIS-ID: (&[4
Apply Heave Correction

Mavigation String Format in SES File Qukput Scale Fackor: D Decrease Sample Rate by Fackor 2
]

FLOAT (g.g. UTM 332446067 - 6024359, 449) b L 1 Flying Depth Carrection via Z-Yalue fram SIS-ID ' om.r

Example: ¥ 476835.4 - ¥: 6309703.7 -->= 47683540 - 630970370 [#] Extend Data [m]: 300 'E]' ko |F00 'E]'




Innomar Technologie GmbH

Thank you for your attention!

See you at Innomar’s 4th Workshop “Seabed Acoustics”
Rostock, 19-20 Nov. 2009
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