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Introducing Blue Shadow

Hydrographic USV
Intended as a force multiplier

Nearshore capable
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Survey operations

Mobilisation

= Designed to fit into a standard 40’
ISO container

= Enables simple and efficient
mobilisation worldwide
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Operating scenarios

= Force multiplier with parent vessel
simultaneous operations

» Data is processed and transmitted
for real time monitoring

= Wave piercing hull design for up to
sea state 4 workability




<+— Weather Station

<+— DTC Radio Communication

Vessel instrumentation

Navigation lights

o . _—
GSM communication <—— Starpod Wi-Fi Communication

AML MVP winch

AlS

2.0m
Length 8.85m
Beam 1.77m
Draft 1.21m / 2.00m 80 hp diesel engine
Weight 5450 kg

1200 It fuel tanks
Duration 7-10 days

Emergency anchor
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Gondola Mounted MBES (retractable)




Blue Shadow Comms Links

Digital radio links to support vessel:

= DTC and/or MBR digital radios

= Starpod extended WiFi link

Backup link near shore and some offshore locations:

= 4G network

Under development for over the horizon communication:

= Starlink terminal

Main bandwidth consumers:;
= Hydrographic data

= Vessel navigation cameras




ROV USVs

== Multibeam / Multibeam /
Sub bottom imager Sub bottom imager




12m Blue Essence series
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Sensor Spread 4G RC radio link

Iridium

VSAT Dome
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VSAT Link

The only over-the-horizon guaranteed bandwidth link

Bandwidth is region dependent

Tracking in high sea state is a problem




Bandwidth Sharing

Transit and vessel only work:
* Vessel navigation cameras on high quality
« Multibeam data

ROV work:

» Reduced number of vessel cameras and quality
« High quality video feed of pilot camera

* Low quality other ROV cameras

« ROV sensor data

Black box storage of high quality feeds on the vessel
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Fallback Options

VSAT Full vessel and ROV control Full bandwidth spread

4G Full vessel and ROV control Reduced, depending on network
Iridium Sparse control set Single low bitrate stream
Remote control Vessel maneuvering only n.a.

Support vessel Tow line
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Remote
Operations
Challenges

Bandwidth limitation
Latency
Loss of link

,
&8
/70 iy

:

|
J).‘-"(!IOD-I

Routing issues ) SEERReL

|
1 ¥

Loss of ROC - _}\m w
ROC handover H_; Sy

1 = - HM‘i
F T °
HHEH TS
o
= o |

-

—




The New Normal

Operations at a fraction of the emission
levels made possible by reliable
communication links







Blue Volta




Survey equipment

Survey equipment

Multi beam echo sounder
(MBES)

Echo sounder (SBES)
Positioning

Motion reference unit
Sound velocity profiler

Sound velocity (@ head)
Navigation package

Communications
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Kongsberg EM2040 Mk Il
(Dual Head)

Teledyne Echotrack E20
GNSS with Fugro G2+/G4
Kongsberg MGC-R3

(within Kongsberg Seapath 380-R3)

AML MVP-X CTD
(on AML MVP30-350 winch)

Valeport UV-SVP
Fugro Starfix Suite
= DTC COFDM Radio (6-8 km, LOS)

= Wi-Fi (2-4 km LOS)
~ 4G




Key features \ s

Dynamic line planning Uncrewed and Remote operation Advanced situational
and force multiplier autonomous managed from awareness and

capability operations parent vessel collision avoidance
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Unlocking Insights
from Geo-data
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