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What is data harvesting? SOUND IN DEPTH
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Challenges: ... Expensive SOUND IN DEPTH

® Previous search

O Searched by
Ocean Infinity

B Wide search : ; FIRST CAMPAIGN
area « 60,000 km2
« $56 Million USD

— Final satellite
communication -

p:ane somewhere [RULELROLEE SECOND CAMPAIGN
aongale 106,200 km?2
« $70 Million USD

* 0.04%
« $274,364,620,924.00 USD

Source: Australian Transport Safety Bureau / Ocean Infinity
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Faster Surveys at Extreme Depths SOUND IN DEPTH

oceanoisconey X PRIZE

| Getting to the Bottom of Our Ocean.
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Challenges: ... The technology required

Technology challenges
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. More autonomy (RODO'[YI(\?% R
. Better navigation (For Robots)
. Smarter instruments

Sonardyne

SOUND IN DEPTH

. Efficient an Reliable Comms (Better Data Harvesting)
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Current Data Harvestlng Appllcatlons SOUND IN DEPTH
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Overview

70+

The number of
countries where
WE OpEerate qeee
(1]
®

Positioning
accuracy of
6G acoustic
technology

~18Mb/s

The speed we
can transfer data

100% subsea

Deep water fields where
Sonardyne technology
is used

300+

Sonardyne
employees
worldwide

80%

Percentage of
products we
export

Support any time
you need it

Sonardyne

SOUND IN DEPTH

>45
The age of 10,000

our gompany Transducer
manufactured
each year

156,000

Total square footage
of our facilities

12,000m

How deep our
equipment can
operate
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Underlying Technologies SOUND IN DEPTH

WIRELESS

COMMS




Subsea Wireless Communications

Acoustic Signalling — Advances and Limitations

Where did we start?
Narrowband S|gnal (tone) — Legacy, no longer used




Subsea Wireless Communications

Acoustic Signalling — Advances and Limitations

Where did we start?
Narrowband signal (tone) — Legacy, no longer used by Sonardyne

YW

Wideband 1 — Dramatic performance improvement over tone signals

SIS










Subsea Wireless Communication Sonardyne

Effective Bandwidth Use

Digital
Combine Telemetry
& Tracking

18000 bps

From 200bps to
9000bps effective
bandwidth

3,000 metres

5,000 metres

Vessel, USV & AUV

Choose the right platform for your
11,000 metres harvest (or hop from shore)

1,000 bps
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Acoustics: Quick Math SOUND IN DEPTH

HD VIDEO

2 s IN >34...




Subsea Wireless Communications WO“GI‘CIYE
Free Space Optics SOUND IN DEPTH

From 5 to 500Mbps . o - .
soombps | LT Combining Acoustics & Optical
©
< 20Mbps
o
»
3’ 5Mbps
Py
‘® 500kbp
s 11,500m 10mm Okbps
8 ‘ Longest Acoustic Positioning 6G effective user
8 S0kbps ‘ Data link accuracy of 6G bandwidth
acoustic
5kb technology
ps

10m 100m 1km 10km 100km
Distance (log scale)



Subsea Wireless Communications

Sonardyne
SOUND IN DEPTH

Effective Bandwidth Use

Free Space Optics

Large Bandwidth
Use optical modulation to 510]0) MbpS

enable larger data transfers 10Mbps at >100m
500Mbps at <7m

AUV or ROV

Choose the right platform for your
harvest




HD VIDEO

2 s IN <2 s
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Underlying Technologies SOUND IN DEPTH

SMART SENSORS




Integrated MF
Transducer/Modem
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App|icati0ns SOUND IN DEPTH

APPLICATIONS
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Tsunami Detection SOUND IN DEPTH

2-way satellite commslink
Direct control of acoustic Bt . _ :
N uoy System:- Wideband signal
. not supplied by technolo
Allows acoustic commandsto be Sonardyne gy
sent to subsea unit ( Lightweight- 9kg in water
- to alter set-up parameters Low power - 1W at 24V
- diagnostics .
- to Force or Cancel Events - AACouStic baffl.e
5km+ acoustic range

Armoured cable to buoy

LMF — 15kHz
High speed 100-9,000 bps

Forward Error Correction
(3=10) Lithium battery pack for ~8 year

deployment from dual battery

Wideband technology






Shell’s Ormen Lange field in the Norwegian North Sea
— 220 seabed transponders spread over an area of 50km x 20km

—>600 million observations

—Ca. 1 Gb of data uploaded acoustically

— Recently recovered after 6 years deployment

Horizontal
Displacement
(acoustic ranging)

‘Fetch’ transponders on the seabed

Sonardyne
SOUND IN DEPTH
An Autonomous Seafloor System for Monitoring Reservoir

Deformation

Stephen Bourne, Paul Hatchell, Chris Leaf, Hanno Klemm, Stetan Kampshoft,
Andrew Cook - (SHELL), Simon Partridge - (Sonardyne International)
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GPS'A SOUND IN DEPTH

RTK GPS Positioning
of USV and
terrestrial receivers

Waveglider uses
triangulation to
determine the position

of Fetch on the seafloor .
GPS ground-

deformation
monitors

GPS detects ground
deformation due to
locked portion below




GPS Receiver at known A\
reference point

Chadwell and Spiess, 2008

Plate motion at the ridge—transform boundary of the south Cleft segment of the Juan de Fuca
Ridge from GPS—Acoustic data. Article in Journal of Geophysical Research Atmospheres
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Bluecomm Data Harvesting Dunker

Optical communication system expands CORK
seafloor observatory's bandwidth

N. Farr. J. Ware, C. Pontbriand. T. Hammar
Applied Ocean Physics and Engineering
M. Tivey
Geology and Geophysics
Woods Hole Oceanographic Institution
Woods Hole. MA 02543 USA
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Max Range (meters) Data transfer rate (mbps)

108 1, 5,10
118 1,5
128 1,5 |

138 1 10%~11  10~10 109 10"-8 10M7 10™-6
Color Scale: Optical Power (VWatts)
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SOUND IN DEPTH

Autonomous Surface/Sub-surface Survey (ASSS) Project

ASV Surface Vessel

AHRS, INS & 5 element
phased array

BEVNEREN]
J91SEIN

Acoustic comms

¢ —— & positioning

|

High data rate

National g -
Oceanography Centre ] optical comms
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NOC Autosub Long Range

Solstice sonar
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Thank you for your time today

Any questions?
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