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> HMVs Challenger at the naval base at Bermuda, West

Indies, taken by Caleb Newbold (ALB0174)



https://www.rmg.co.uk/collections/objects/rmgc-object-536922
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North Sea measurements using gliders

dOover 8,600km travelled each year

—
2 gliders “‘-9'—'—-
$36,480 dives 7 -

>41million data points transferred

Glider to NOC data transfer; 0.98hr average

Glider to end user data transfer; 3.2hr average
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’ S R [argeted survey of a
' Marine Protected Aree

A 1 x 6,000m rated AUV (12
«Transit rechargeable Li lon 24v)

Mixed sensor payload + camera |

system (stereo cam + Iaser Ime

bathymetry)
Water Column Survey 523km over 105 dayS : },. e
(profile, staircas,e) ~ GRS R .L il
Seabed i SRR B
S 13 KWh energy used (equivalent ¢

Sanllcnergy stored within 1.22 Itr diesel)
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Autonomous anchor system

Multiple anchoring events; up to 12

Allows hibernation to achieve 12mths +
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Coherent detection, |dent|f|cat|on ’
tracking and classmcatlon o‘fmultlple
sound sourcesies :
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OFFSHORE RENEWABLE ENERGY

GENERATION

PLATFORMS WITH OFFSHORE ENERGY CABLES, INTERACTING AMBIENT NOISE
INTERCONNECTS & TELECOMMUNICATION CABLES WITH CABLES
Wind turbines PASSIVE SOURCE ACTIVE SOURCE
Tidal turbines Examples include marine mammals, Examples include, anthropogenic
Wave generators ‘ storm surges, tidal motion (cars, airplane, ships, sonars), \
and volcanoes Variations in thermal load due to :—Q
0‘3 changes in current and cable burial "_"\\
o

—~
=
\___

Ice sheet
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DATA MANAGEMENT

Single-ended
opto-electronic
data acquisition

(coo &)

ML/Al analytics
with remote
operability

Big-data
processing
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Telecoms
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Forward propagating laser light inside
the optical fibre in the seafloor cables
undergoes scattering

Examining the phase of the backscattered
light reveals information (location,
magnitude and frequency) about

PASSIVE and ACTIVE noise sources

[ Distribution of noise fields with corresponding events in cable ambience

apou uonisinboe woJy sauelsig

\

Locate-Track-Forecast
noise fields present in and
around the cable

Time

/

OFFSHORE/TERRESTRIAL CABLES REAL TIME AUGMENTED LARGE SCALE DISTRIBUTED

Distinguish what, where and when activity is occurring along a cable using novel optoelectronic interrogation (Ol)

PERCEPTION OF THE NATURAL ENVIRONMENT

that combines NOC’s world-leading oceanographic expertise with artificial

intelligence and machine learning to decipher the important information from the ambient noise



THE CABLE+

FUTURE?

Access to a global Submarine Fibre Optic
Cable network, both on shelf seas and over
ocean basins including strategic geopolitical
hotspots, shipping routes, harbours and critical

Utilising this network, remotely accessible,
surveillance of the environment and

essels (surface and submersible) in deep
and shallow waters,.

Ability to detect and track (range, bearing,
time) quiet vessels in high noise
environments such as shelf seas (sea states,
clutter from environmental and other man-

made noise).

Underwater communications from
submersible vessels close to seafloor cables
and possible two-way communications
between submersible vessels and seafloor
cables for command and control, improved
underwater navigation or using the cable as a
possible ‘sound’ source (requires seafloor
cable power/gateway/repeater integration)

Ocean environmental data collection for @ %
real-time tactical awareness (local information
on changing water column acoustic structures,
seafloor topography and acoustic properties,
sea-ice thickness and extent, sea surface

UK Home and UK Overseas Territories |
territorial waters policing (for example
monitoring and tracking illegal fishing and !
smuggling activities).

”~ -
Airborne threat early warning systems ?

using energy (eg. wind farm) assets. -

NI
Underwater test explosion monitoring. and

surveillance of long-range seismic monitoring
- -




A truly autonomous monitoring and surveillance
ecosystem that can be rapidly scaled and could

unlock a communication link that iIs faster than

conventional methods
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“Worlds Beneath the Waves” unveiled at the National Museum of the Royal Nav
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