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MINI GAS/LIQUID
SAMPLING TOOL
HYDRAULIC-OPERATED
Designed to capture gas and liquid
samples in a subsea environment.
The Vortex Hydraulic Mini Gas Sampling tool can
recover samples to the surface in a low pressure state
of no more than 14psi (0.96bar) using a hydraulic,
mechanically operated syringe to ingest samples then
purge sample into a sample container after recovery to
surface. The tool is designed to be deployed from the
surface with the syringe bled of air immediately upon
entering the water and sample filling driven by a suck
and blow pumping motion created by the syringe and
associated relief valves. Samples can also be discharged
underwater if necessary.

Available worldwide from
Ashtead Technology
ashtead-technology.com
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THE DRONE REVOLUTION

NEWS

UNDERWATER

OCEANEERING CONTRACTS
Hydrus

Oceaneering's Subsea Robotics segment
won multiple contracts during the
third quarter of 2022, with anticipated
aggregate revenue of $300 million.

9 km Range
3 km Depth
4K 60 Fps Camera
Endurance: Up to 3 hrs

These contracts are primarily for
remotely operated vehicle (ROV) services
delivered from floating drilling rigs and
vessels for subsea equipment support,
subsea intervention and construction.
Also included among the contracted
work scopes are ROV tooling, survey,
positioning and autonomous underwater
vehicle (AUV) services.
These service contracts are with
international energy operators and
marine construction companies, and
range in duration from several months to
five years. Additionally, some contracts
contain option periods that, if exercised,
would increase both the duration and
overall value of the contracts. The
contracts cover globally diverse regions
and reflect significant contract wins in
South America, the North Sea and West
Africa.

Oceaneering's ROV services

K R A K E N B AT T E R I E S
Kraken has received an order for subsea batteries
from a manufacturer of Autonomous Underwater
Vehicles (AUVs).
The order is valued at $1.1 million and is a follow on
from a $4.8 million order from the same customer
earlier this year. Delivery is expected in Q4.

used for deep subsea battery applications.
Kraken’s hot swappable batteries are modular and
include an integrated battery management system
within each battery module which provides a very high
level of redundancy and safety to the vehicle.

Kraken’s SeaPower 6000m rated pressure tolerant
batteries are based on Kraken’s unique pressure
tolerant gel encapsulation technology for lithium
polymer batteries.
This provides an attractively priced, environmentally
friendly, and superior energy density alternative to
the traditional oil compensated batteries commonly

Hydrus Micro-AUV
Kraken Battery
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Hydrus is the drone revolution of the underwater world. It makes
subsea surveying and inspections easy, safe, and affordable.
As an all-in-one autonomous solution, it is operational straight
out of the box, without specific knowledge or training, using an
intuitive interface to plan and execute underwater missions in 3D.
Its small size and weight mean it can be carried and launched by
a single person, and can even travel with you on a plane.
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Inclination Monitoring
Has Never Been
So Easy

PRESSURE SOLUTIONS

NORD STREAM 1
IMAGING
In mid-October, Trond Larsen from Blueye Robotics and two
reporters from Swedish newspaper Expressen, headed out
into Baltic Sea. After about two hours at sea, they arrived
at the point of interest and diving with the Blueye X3ROV,
down to observe the Nord Stream 1 pipeline. It soon
appeared on the smartphone screen
It took video footage showing a significant rupture in the
Nord Stream 1 pipeline. Up to 50 meter of the pipeline
appeared torn off or sunken into the seabed.

Blueye X3ROV
Gas escaping to the surface

Ready-to-use & Service Free Technology
for Marine Construction
Rupture in the NordStream pipeline
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V-LOC calculates your assets real-time coordinates
thanks to open-source tags which are aﬃxed to them.
Our technology is embedded inside a calibrated
camera which exists in both air and subsea versions
for highly accurate marine surveys.
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UNDER PRESSURE
As an underwater vehicle submerges,
the hydrostatic pressure on its
surface area increases at a rate
of approximately one bar per
10.6m of water depth. By the time
it reaches thousands of metres,
delicate components such as the
vehicle's electronic instrumentation
are subject to very considerable
pressures. For this reason, electronic
equipment is housed in specialised
protective enclosures.
There are two types of enclosure,
'one-atmosphere' and 'oil -filled'. .
Many companies offer both types
and so the selection is based on the
application.
A one-atmosphere enclosure is
essentially a sealed vessel, the wall
thicknesses of which being sufficient
to withstand any extreme ambient
external pressures imposed on it.
This method is principally used for
marinising commercial off the shelf
electronics. Once the lid is secured
on the cannister or bottle, everything
inside is trapped at atmospheric
pressure.
The 'oil-filled'
alternative
takes
advantage
of the fact
that liquids
are virtually
incompressible.
It envisages
placing the
electronics in
a watertight
enclosure
displacing the air inside with a
pressure-compensating fluid,
normally oil. The internal fluid

perfectly resists the ambient
pressures pushing against the sides
of the enclosure.
ONE ATMOSPHERE
“Numerically, most of the pressure
vessels used on underwater vehicles
are the one-atmosphere air-filled
variety because a majority of
electronics are incompatible with
working in a liquid, high pressure
environment,” said Stephen Ashley,
Technical Sales Manager at Prevco.
“While some military electronics
behave perfectly well in oil , most
commercial units are not designed to
be immersed this medium.
"When designing a one-atmosphere
pressure vessel, the choice of
material is paramount. We would
always ask a customer for as much
information about the deployment as
possible, including depth or pressure
rating, time at depth ‘continuously’
and what their priorities are as far
as corrosion resistance, thermal

conductivity, weight and of course,
cost.
"From a point of view of corrosion
resistance, an Anodised Aluminium
housing should usually be brought
to the surface on a 3–6-month basis
to check for any scratches to the
anodise and to replace Zinc Anodes
as necessary. On the other end of the
scale, materials such as Super Duplex
Stainless Steel, Titanium and Copper
Beryllium can remain underwater
or even on the seabed for 10, 15 or
20yrs with no maintenance.
"From a point of view of thermal
conductivity, Aluminium, Stainless
Steel and Copper Beryllium are much
better than plastic enclosures or
Titanium – a bit like putting a blanket
over something. The enclosure might
need some method of heat sinking
to get component-generated heat
out of the enclosure and into the sea.

NEW

Radial fins, thermal heat sink pipes
and internal cooling pipes could all be
considered.
"Because of necessity for thicker
walls to withstand the pressure, this
can translate into quite large, often
custom-made cylinders or spheres.
In smaller vehicles, the relative
weight of these larger containers
may sometimes require inclusion as
part of the vehicle’s total buoyancy
calculations.
"As such, lighter/stronger metals
are often preferred (ie, Titanium) to
cheaper stainless steel, Aluminium
or plastics. The main thing to keep
in mind is to always choose the
right material for the deployment,
regardless of cost, as failures in the
field can be extremely expensive.
“We often use Titanium due to
its high strength and low weight.

The maximum water depth we are
normally asked to work to is 6000m,
although we have had enquiries from
Chile from a company that wanted to
put an ROV and camera into a trench
to film sea creatures in 8000m of
water. We simply fed the details into
our design software and produced a
suitable specification.

Pole Mount!
Compact & Light

3400-OTS

SUB-BOTTOM
PROFILER

"The larger one-atmosphere units
are more likely to be cylindrical
metal designs in which the flange
is fabricated as part of the original
piece of material (as opposed to
being welded on which would be a
potential source for cracks corrosion
or weaknesses)."
OIL FILLED
Because the walls do not need
to be so thick while seal loading
is lower, oil-filled systems are
often considerably smaller than
one-atmosphere systems, to the
point where relatively modest PVC
containers have been used for some
applications.
Cable Protection Control
system light card in oilfilled enclosure

•Compact Size: 77 x 33 cm
•Light Weight: 21 or 26 kg
•Impactful: Up to 80m
penetration
•Wideband Chirp: Up to 4 cm
resolution
•Loaded: Pitch, Roll, Heave &
Depth Sensors
•Versatile: Dual Frequency
transmission & Pipeline
survey mode

One
Atmosphere
enclosure
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OIL
"There are a number of different
types of oil on the market. We
insist that enclosures are filled with
transformer oil or equivalent This is
very high grade and a very strictly
controlled water content. We can
also recommend the use of some
friendly oils inside the enclosures.
Some of the operators use hydraulic
oil and run it through a CJC filter first
to remove the water from the oil
before filling the enclosure.

Typical applications are the use in
junction boxes that house control
systems although they have also
been specified in housings for subsea
video, multiplexers, transceivers and
light control systems.
The downside of oil-filled systems is
that the electronics inside have to
be considerably more robust as they
are subject to full ambient pressure.
This translates as purpose-designed
specialist circuitry using high-strength
components. These have to be tested
rigorously before being put in the
enclosures.
"The electronics not only have to
cope with the full depth pressure but
also the fact that the printed circuit
board (PCB) is immersed in oil. It is
very important to always ensure that
there is a small pressure differential
between the inside and the outside,"
said Paul Fletcher, Operations
Manager at Zetechtics.
"This means that at 4000m depth,
we need the electronics to withstand
440bar ( 400 bar plus 10%).The
selection of components is therefore
critical. If there is something with a
void, a tantalum capacitor with an
air bubble inside for example, the
component will crush and fail.

Jupiter TTCS in an
oil filled enclosure
unit in-house for inspection and
run it through our it environmental
chambers for temperature cycling.
It then goes for bench testing and
ultimately pressure testing. This
is done for every subsea PCB as
standard before it is allowed to be
used or sold.

"You have to think differently when
designing the circuits for inside
the oil filled enclosure . We specify
the high-grade components that
we want the board to contain and
how we want it laid out, and pass
this to our specialist suppliers for
manufacturing.

"The environmental chamber cycles
the temperature between -20oC to
+80oC, stressing the board to identify
any weak or bad solder joints. We
then put it onto our automatic testing
equipment (ATE) and run a series
of 1000 tests in two hours." If, for
any reason we need to change any
components, we then put it back
through the ATE process and pressure
testing.

"After some basic tests on the
completed board , we receive the

"The Jupiter software is designed
so that the hardware channels are
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software selectable. If part of the
system fails such as a valve isn’t
working, it is possible to re-map it
to a different channel. This provides
diversity of redundancy for the
operators
"We have standard enclosure
dimensions for all of our control
system variants which are scalable
and modular but with removable
side plates so that the customer can
upgrade or add sensors or pressure
transducers. We then build it
accordingly.

"At the surface it is pressurised to
0.7 Bar above ambient pressure
and as the enclosure dives down,
it maintains maintain this small
pressure differential between the
inside and the outside of the box.

"Filling the enclosure with oil can be
messy, but it is vital to ensure any
voids or air gaps are removed as
this could crush the lid and destroy
the electronics. The preferred way
of filling the unit is to use the four
connections, one at each corner.

"Even though the oil is
incompressible, the volume can
change as the enclosure submerges,"
continued Fletcher. "To maintain the
pressure differential, the volume
changes need to be accommodated
for by compensator. This is like a
back-up reservoir with a large spring
that provides the energy to feed
more oil form from the reservoir into
the system , maintaining the positive
pressure and preventing water
ingress.

When mounted vertically, oil is
injected in through the bottom port
and bled out of one at the top. Once
it is full of oil and compensated, it
is important that any leak results in
oil coming out rather than seawater
pushing in.

"Compensator levels are often
monitored with electronic sensors
and alarms to show the rate at which
levels dropping. If these sensors show
the level decreasing, this buys the
pilots time and gives an indication of
when the vehicle needs to resurface.

"The operator might want to fill the
compensator 100% full, but there
is another consideration. When
running through motors or if it is
used in a hot climate, the oil will get
hotter, and the oil can expand with
heat.
The operator, therefore, may decide
not to fully fill the compensator
because it may blow the
compensator's relief valve, the safety
mechanism designed to ensure that
the box does not crack.

ANODISING
One very cost effective material
for all underwater enclosures is
anodised aluminium
“Hard anodising is a surface
treatment that turns a relatively soft
aluminium surface into a material
almost as hard-as-diamond," said
Dr Anne Deacon Juhl of Aluconsult.
"Elsewhere anodising is used to
make helicopter blades that can
withstand sandstorms.

E M P O W E R I N G

Before installation offshore, it
is important that the system is
filled with oil, bled of all air and
compensated for the depth of
operation and temperature range
from on-deck to subsea.
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Density corrected
depth data
directly from one
instrument.
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The Bathy2 is an
enhancement of the
MIDAS Bathypack

"The main purpose of anodising
is to form a thick and dense oxide
layer over the softer aluminium to
provide high wear and corrosion
resistance .

offering Valeport’s
proven survey industry

Bathy2

There two main types - Type II and
Type III ( often referred to as hard
anodising).

"Structural deviations in the
hard coating can be related to
microstructural features in the
aluminium alloy. The best results for
hard anodising can be seen on low
alloyed aluminium with less than
5% copper and less than 8% silicon.
Apart from the high corrosion
resistance, the hard anodised oxide

generate precision
Sound Velocity and

The latest evolution in
bathymetric measurement

"Type II anodising is the most
often used process to achieve
this protective anodic layer," said
Juhl. However, some product
applications require an even thicker
oxide layer – with more aluminium
oxide above 25 µm. This is when
hard anodising or Type III anodising
becomes interesting. On a
structural level, hard coat anodising
is denser, with narrow pores and
very thick cell walls.
"For hard anodising, it is important
to use higher current density so
that the coating has to be formed
by current-controlled processes, not
voltage-controlled. Furthermore,
using electrolytes with low oxide
dissolving power at low electrolyte
temperature ensures a limited
amount of oxide dissolution. By
varying the process parameters, the
characteristics of the hard coat can
be tuned to meet specific design
requirements.

standard sensors to

Density proﬁles for
highly accurate depth

To ﬁnd out more contact sales@valeport.co.uk
+44 1803 869292 | www.valeport.co.uk

ADHESION FOR CHEMICALS AND
DYE:
Because of the pore structure, any
chemicals will stay well on the hard
coat layer without flaking off – even
with high mechanical wear.
layer has other valuable properties,
such as low friction and a non-stick
surface.
Tests have shown it can withstand
3000 hours in a Neutral Salt Spray
testing (NSS). In comparison, Type II
anodising needs only 1000hrs to pass
the NSS test.
Anodising confers a number of useful
properties.
HARDNESS
The anodic coating has a hardness of
more than 500 Vickers Hardness (HV)
compared to tooling stainless steel
with 950 HV. However, this pertains
to a very thin hard coat layer on a
very soft aluminium body.
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WEAR RESISTANCE
Hard coating with 450 HV has the
same wear resistance as tooling
stainless steel with 950 HV even
though the latter has almost twice
the HV.
The aluminium copper alloys (the
2000 series) with 2% or higher
copper content have a lower wear
resistance than all other alloys.
DIELECTRIC
50 µm hard anodised coating will
fail around 1.5-2.0 kV, sometimes
higher.
HIGH-TEMPERATURE
RESISTANCE
The hard coat withstands 2000°C
for a short period of time.

and height data.

unsealed to maintain a high wear
resistance" said Juhl. "They can,
however, be conventionally sealed or
impregnated with different materials
such as Teflon, waxes, and silicone.

The hard coat can also be dyed,
although it is difficult because the
hard anodised layer has narrow
pores and dye often consists of
big dye pigments. In addition,
the hard anodising layer has
a colour of its own, ranging
from dark grey (aluminiumsilicon alloys) or brown to
silvery aluminium (6000 series)
appearance depending on the
alloy.

Sealing seal the hard coat has the
side effect that wear resistance
will decrease by 20 to 50%
depending on the sealing
process used.
"If corrosion resistance is
the most important property
of the surface, sealing will
enhance this property. The
sealing will normally be in
hot water or dichromate,
which increases the corrosion
resistance remarkably."

A darker hard coat is usually
dyed black while a lighter
hard coat can be dyed with any
colour.

MacArtney NEXUS 8
multiplexer with anodised
aluminium housing and
anodised SubConn connectors

"Hard coatings are usually
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BIOFOULING

BIOFOULING CHALLENGE
Armach has been shortlisted to
compete in the Ocean Opportunity
Lab and World Ocean Council’s
(WOC) "The Biofouling Innovation
Challenge".
This is the first competition of its
kind, born from an initiative to
encourage the industry to embrace
creative and innovative solutions
around the effects and costs
of biofouling within the ocean,
maritime and renewable industry,
and to restore biodiversity.
The robots offer proactive in-water
cleaning capability, optimised for

large ships, without magnetic robot
adhesion to the ship’s hull, and the
ability to clear 2400ft2 (222m2) of
hull per hour.
They are man-portable, weighing
around 66 lbs (30 kg), making it a
convenient solution to implement,
supporting vessel owners and
operators’ need to keep their
fleet at their optimal condition,
therefore benefiting from fuel
savings, operational efficiency
and fleet readiness, as well as
benefiting from hull intelligence
and maintaining a lower
environmental impact.

Shipping is responsible for at least 2.5%
of the world’s total CO2 emissions, and
the International Maritime Organisation
has set a target to reduce emissions by
50% by 2050. Ship owners and operators,
increasingly under pressure to plan and
manage vessel efficiency, are looking for
new technologies as part of their strategy
to reach the targets set reliably, scalable
and cost effectively.
Incorporated in November 2021 as
a spin-out company from Greensea,
the technology is not coating specific.
It is based on a system, powered by
Greensea’s autonomy, intelligence, and
data fusion technologies.

AUV WITH CONFIDENCE
CARRIER
SCAN
CTD
PHYSICO
PAM

Armach entering the Biofouling
Innovation Challenge
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www.rsaqua.co.uk
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AUVS

HII has delivered three REMUS 100
unmanned underwater vehicles
(UUVs) to the United Kingdom’s
Royal Navy.

Unmanned Systems business group
at HII’s Mission Technologies division.
“Our newest REMUS 100s will bolster
their existing fleet with increased
capability for the U.K.’s subsea
autonomous operations.”

The new systems bring enhanced
endurance and the latest
generation of sensors and payloads,
allowing for increased data quality
and mission efficiency.

With these new systems, the U.K.’s
Ministry of Defence has acquired
a mix of REMUS 100s and REMUS
600s used for mine countermeasure
operations over the last 20 years.
The Ministry of Defence’s first two
REMUS 100s, acquired in 2002, are
still in operation today.

“We’re proud to continue our
longstanding partnership with
the U.K. Royal Navy,” said Duane
Fotheringham, president of the
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AUVs

SHIFTING THE ROBOTIC AUV

I N T O
Advanced Navigation’s Hydrus AUV
is attracting considerable interest
in the marine and subsea sectors
since being unveiled at Oceanology
International 2022. The goal of
Hydrus is to offer a fully autonomous
surveying solution that is gamechanging in terms of affordability,
versatility and ease of use. This has
taken almost a decade of research
and development, testing and
refinement.
‘’We have seen a revolution occur
in the aerial drone market, where
smaller, easy to use drones have
opened new opportunities in
applications previously restricted by
cost. Hydrus is intended to offer the
same accessibility to the underwater
world.’’ says Xavier Orr, Advanced
Navigation CEO.
The analogy seems simple,
however, designing a sophisticated
underwater drone presents
numerous challenges. Initial
thoughts were a typical torpedo
shaped hull and rear mounted
propulsion system. This was
rejected, though, as it became
apparent that designing the hull
around the robot subsystems would
provide the greatest versatility and
optimal system performance. Orr
states;
“We wanted the most
advanced sonar, navigation, and

O V E R D R I V E

communications capabilities possible
and for them to be extremely tightly
integrated. So, instead of taking
a cylinder with fixed dimensions
and trying to shoehorn what
we could inside, we
designed the hull
to optimise the
subsystems,
footprints and
requirements.”
Hydrus represents a
leap in extending the
company’s expertise
in inertial and acoustic
technologies and converging
them with sophisticated motion
control and image capture.
To achieve true autonomy in
a package that meets market
requirements, the engineering
teams synthesised artificial
intelligence processing with microelectronics and bespoke mechanical
design. The challenge underpinning
the design is blending performance,
capability, and portability. When
asked what Hydrus customers are
looking for, Peter Baker, Senior
Product Manager - Subsea, has this
to say;
“Customers are conducting surveys
and inspections to capture data,
but there are obvious challenges
in obtaining that data. A major
challenge is capital expenditure in
purchasing or renting traditional
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necessary granularity on what is
happening underwater, or they won't
be surveying at all because they are
financially blocked from access to
it. We wanted to ensure we put
customers first and that the
product is providing real value.”
Hydrus provides still image
and video capture, data
acquisition, surveying and
inspection to underwater tasks
that benefit from high accuracy
geo-referencing. To maximise
accessibility to the broadest
user base, the system is
designed to be operational
without requiring training
or particular experience.

robotic systems. You also
have operational expenditure
- vessel charter, crew and
specialised technicians. Costs
ramp up aggressively as
systems become larger.
The result is customers are
not surveying as frequently
as they would like to get the

The Hydrus hull is designed around
optimising the performance of all
subsystems and to minimise overall
size and weight

Hydrus is extremely
compact, measuring
470 mm in total
length,
with a
main hull
170 mm
diameter
(260 mm
including
thrusters)
and 310
mm long.
Total weight is 6.7 kg
/ 14.7 lb out of water,
making it able to be launched and
retrieved without special equipment
or crew. Portability can be critical to
transporting an AUV to deployment
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sites, so Hydrus is certified flight
safe to standard UN38.3 and can be
shipped by air or carried in baggage.

SYSTEM
ARCHITECTURE
In-house design and vertical
integration manufacturing
techniques were applied to reduce
part count and provide full control
over placement and material
selection. This enabled creating
material boundaries and separating
components to minimise internal
noise and de-conflict the system
electrically and digitally. The hull
is pressure tolerant, with fully
encapsulated electronics and zero
external bulkhead connectors. The
external surfaces are smooth to
minimise biofouling.
VISUAL DATA CAPTURE
The vision module contains the
camera and ground sapphire optics.
Image capture is optimised using AI
in real-time and is capable of rapid
movement capture and machine
vision. Images are immediately
evaluated for quality - any image
that does not meet requirements is
re-taken before the vehicle moves
ahead. Still image resolution is
12MP, with 4k video - both can
be captured simultaneously. A
variable luminescence LED array
compensates for turbidity and
ambient light to provide optimised
image capture.

AUVs

ACOUSTIC TRANSDUCER DATA
Four acoustic transducers in a Janus
configuration around the front face
of the main hull provide a 130° FoV
for determining physical surroundings
and distances between seabed,
objects and the camera/vehicle. The
transducers have short minimum
range capability, allowing very close
tracking to objects and improved
acoustic mapping resolution.
Acoustic data is used for collision
avoidance and generating threedimensional acoustic point clouds
of the seabed. Point cloud data can
be used for creating digital terrain
models; for example, to locate points
of minimum depth in a shipping
channel, and be imported into
mapping software. The transducers
provide Doppler velocity from seabed
and water-layer returns, greatly
improving velocity estimates for the
inertial navigation system.

INERTIAL NAVIGATION SYSTEM (INS)
A high accuracy INS, with 9-axis IMU,
is used for primary navigation. The
INS and DVL are fully integrated, with
DVL data used to improve deadreckoning performance for position,
velocity, distance, heading and
altitude. This subsystem coupling is
also intrinsic to collision avoidance
and enables rapid detection of
hazards and taking avoidance
measures.
The INS provides precise georeferencing and timestamp data
for each item of data being logged.
A GNSS-based reference position
is attained acoustically from the
surface vessel. The INS is coupled
to impeller control for navigation
but also to detect and respond to

current induced drift. The unit also
has a GNSS antenna for establishing
absolute position when at the water
surface.
COMMUNICATIONS AND BATTERY
CHARGING
Wifi is the primary means of
uploading post-mission data and
downloading missions and payload
software. At the rear of the robot is a
USBL module that can aid navigation
and acoustic modem for status data
messages and position updates, up
to 1000 m distance between Hydrus
and surface vessel.
Several charging options are available
for the 100 Wh Li-ion battery pack.

Charging is fully wireless and can be
performed in or out of water. Hydrus
can also provide power wirelessly
to a payload carrier attached to the
acoustic module.
PROPULSION
Two impeller arrays are mounted
orthogonally to the hull to provide
six degrees of freedom. The hull is
pre-set for buoyancy to minimise
burden on the propulsion system.
The impellers feature contactless
circumferential drives that negate
axles and hubs, thus providing
protection against jamming and

obstruction. The impellers are used
in various combinations, speeds and
direction of rotation to maintain
stability even in several knot currents.
For efficient high-speed travel
between survey locations, the robot
travels horizontally.
ARTIFICIAL INTELLIGENCE AND
HARDWARE
Advanced Navigation has long
understood the benefits of artificial
intelligence and machine learning,
not only in its areas of expertise but
the widespread adoption of this
technology. Hydrus is a watershed
moment in leveraging AI to intensely
fuse and integrate multiple high

complexity, interleaved systems.
"AI and artificial neural networks
are fundamental parts of the
technology that enables a deep
fusion of data from different
streams and subsystems used in our
solutions. This allows our systems
to be reactive to local and prevailing
conditions in ways that cannot
be anticipated or modelled by
conventional algorithms.
From this reactive behaviour, our
systems learn how to continue
improving in self-analysis, guidance,
and response. This is an incredibly
important future-oriented
technology in enabling

An example of a 3D terrain mesh
of a coral reef made from Hydrus
photogrammetric data
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Hydrus is capable of
navigating complex
reefs and structures
without collision

THE RAPIDLY EVOLVING TECHNOLOGY OF

UNDERWATER ROBOTICS
WEDNESDAY 30 NOVEMBER 2022

scan the code
to discover more

www.globalunderwaterhub.com

20214 GUH UnderwaterRoboticsAD-210x150-v1.indd 1

large-scale adoption of autonomous
systems and advanced robotics."
comments Baker.
Two PCBs are used - a motherboard
and secondary PCB for acoustic
communications and USBL. A FPGA
that allows multiple systems with
individual clocks to coexist and be
separately synchronised ensures
that data from each subsystem
(INS, video, acoustic etc) is precise.
The FPGA handles majority signal
processing to help reduce CPU
burden and minimise power
consumption. The CPU is a 4-core
1.8GHz 8GB RAM unit with two cores
running custom acceleration. A 1TB
SSD provides data storage.

SIMPLIFIED
S TO R A G E
A 3D point and click user interface makes mission planning extremely easy
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The AI fused subsystems and
miniaturisation of Hydrus are

09/11/2022 1

enabling technologies that offer
simplified solutions to many complex
underwater tasks. More importantly
than ever to operators and clients
of subsea services, the simplicity
of the system and its versatility can
help substantially reduce costs,
environmental impacts and carbon
emissions.
A 3D graphical software interface is
used to create mission waypoints
and set various operating
parameters. Upon mission
completion, the unit can be quickly
retrieved for wireless data uploading
and charging. Multiple missions
can be stored in robot memory and
automatically performed according
to date and time or on demand.
Hydrus supports custom payload
software and provides access to
subsystem data. For example,
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machine vision software for classifying
objects by shape, size and location via
image and position data. This feature
makes the system incredibly useful and
able to be utilised for very complex
visual detection tasks.
The versatility of the Hydrus system
is immediately beneficial for shallowmid depth survey and inspection;
for example wrecks, bridge footings,
pipelines and infrastructure. For large
scale survey operations, such as offshore wind farms, Hydrus deployments
can vastly improve the speed and
efficiency of inspection campaigns.
A small, manoeuvrable AUV that is
capable of real-time decision making
without human intervention can often
supplant cumbersome, expensive
systems while providing opportunity
for more frequent, more affordable
surveys.

AUVs

THE FUTURE OF SONAR?
All things being equal, the longer
wider the receiving antenna in a
sonar, the greater the sensitivity,
picking up even the smallest
acoustic signals and the farther
away it can detect a target
Large sonar antennas can be found
on submarines (flank arrays, towed
arrays) or frigates, even on seismic
vessels that are able to tow up to
16 streamers of 10km long. But
the infrastructure of the sonar
body deployed by these carriers
is extremely bulky, expensive,
and fragile. What if new ideas
for deploying antenna of 1 km2
even 10 km2 were emerging? This
could soon become a reality with a
visionary development.
John Howes talks to Tamara Brizard,
General Manager of Arkeocean
about its Proteus Swarm.
Receiving a better signal from a
sonar effectively means using a
wider antenna. In practical terms,
however, there comes a point,
where the infrastructure of the
sonar body becomes too difficult
to manage. French company
Arkeocean has been working on a
project to remove this restriction
essentially by de-constructing the
sonar antenna.
The result is Proteus.
Incongruously perhaps, the basic
building block of Proteus is an a
micro AUV pair, semi-permanently
connected with each other. When
underwater, these neutrally
buoyant bodies drift silently in the
water with the current.

The ultimate plan envisages a
swarm of individual units are
placed in a chosen formation
and geometry stretching across a
potentially wide area.
The main vehicle, called Inca, acts
as the node constantly recording
and storing passive acoustic signals.
Each node in the swarm, therefore,
becomes part of the synthetic
receiving antenna
As soon as the Inca has gathered
enough acoustic information, it
downloads this over a local wi-fi
signal to the second attached AUV
known as Maya. At this point, this
shuttles AUV decouples from
the Inca and flies to the
surface.
As it travels up
the water column
the Maya takes
temperature and
salinity data to
improve the local
sound gradient knowledge.
“Upon reaching the surface, the
Maya performs multiple jobs- the
first being to communicate the
acoustic information to the control
centre,” said Tamara Brizard.
“This base control centre could
be anywhere on the planet; for
the current project we are using a
centre just 2km away but equally,
this could be on a boat or for some
operations, at static or mobile
terrestrial location."
A synthetic sonar antenna only
works if the position of each node
is known relative to others within
the swarm. A second function of
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Maya docking into an Inca AUV

The Maya.
Named with
reference to
the Maya
foraging Bee
Melipona
beecheii

the Maya is that it becomes with the
other Mayas on the surface, a classic
long baseline (LBL), using accurate
satellite and underwater acoustic
positioning to accurately fix the
position the Inca below.
Once If needed, the underwater
vehicle repositions itself if the control
center finds it too far from the
position it should hold in the chosen
geometry.The Maya then flies down
and latches on to one of the larger
Maya Inca.

Once the vehicles reach the end
of their battery life, they fly into
a catching crate basket and are
retrieved by a ship.
"Logistically it's going to be so much
easier and cheaper to operate one
boat with less than 10 people to
launch and retrieve them as they all
go back into this catching crate and
we just picked them up out of the
water like crabs’
One byproduct is that the difference
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between the original and updated
position can give an indication
underwater currents, possibly at
different horizons depending the
geometry of the swarm.
Importantly, the AUVs don't
communicate with each other
underwater. The principal
reason is they never need to. If
they communicate, they will be
generating noise while it is more
important that they remain silent
and just listen.

We’ve placed navigation
in the palm of your hand.

AUVs

A more important reason, however,
is that they need to be capable of
stretching over miles if required.
"We didn't want to restrain the size
of the antenna by the range of the
acoustics," said Tamara Brizard, "so
the only limiting factor is not the
distance between the Incas but the
distance between the Inca and the
Maya on the surface.

a high accuracy of position of each
element to within 1.5 m, underwater
we could have a huge detection
range and localisation accuracy from
this antenna.
"We carried out an experiment to
prove this hypothesis last summer.
Results came out and they are
already looking very good.

"At the moment, we have a 1.5km
acoustic range between the two.
As for the maximum depth, it is
currently 300m but in the next stage,
we are pushing this to 1000m and
beyond.

Being able to reposition the antenna
gives us a great advantage. We
can move all the AUVs en masse,
straighten lines and return them to
the original relative position, but we
can also move specific nodes within
the antenna depending on the
configuration we need.

POSITION
“The precise knowledge of the
node's position in three dimensions
is a prerequisite for efficient post
processing by the control centre,"
continued Tamara Brizard. "It
effectively determines the quality of
the postprocessing of the acoustic
data recorded by each AUV node,

High accuracy positioning is the
focus of what we are currently
working at Arkeocean on with
a team of experts,” said Tamara
Brizard. “For optimum antenna
design, the positions of the AUVs
form a lacunar structure.”
There are a number of applications.

Historically, the military and the
oil industry have underwritten the
funding of key projects such as
these. The prospect of a silent, highly
accurate sonar is understandably
appealing for the military but that
is not the only application. The
company is currently in talks for
scientific applications for mapping,
water quality control, and monitoring
protected zones.

Measuring just 10 cm x 10 cm, and weighing in at 0.5 kg in water,
the new Wayfinder DVL literally puts navigation in the palm of your hand.
Teledyne RDI has poured its 25+ years of Doppler navigation experience into
the new highly compact, affordable, and accurate Wayfinder DVL, allowing
micro vehicles to benefit from the proven technology
and enhanced performance previously reserved
for larger, more complex vehicles.
Find your way at
www.teledynemarine.com/wayfinder

"In France, we have protected
marine spaces where people are
not supposed to have any sort of
commercial activity. But how do you
protect them? How do you know
people aren't fishing there?
"We don't have any tools for that
because we have nothing scalable
to the size of the ocean and that's
where swarms of small cheap AUVs
with affordable sensors come in.
"AUVS are minimally invasive and
there don't have to be hundreds. A
swarm of AUVs starts with two but
gives us a way of observing the ocean
and its scale.

"We calculated that if can maintain

The Inca AUV
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SAN DIEGO CONVENTION CENTRE, CA

CONNECTING THE OCEAN TECHNOLOGY, ENGINEERING &
SCIENCE COMMUNITY

AUV Swarm
"Arkeocean was formed in 2009
to monitor archaeological sites.,"
said Tamara Brizzard, "My father
had a patent on an antenna-based
homing that allowed divers would
always know the way back to a boat
and realised that he could apply the
technology to numerous fields of
interest.
"We carried out work for Seabed
Geosolutions and realised we held

the technology for swarms of vehicles.
One of the reasons that we proposed
this system as that we were lucky
enough to participate in the largest
seismic acquisition programme that
coordinated 200 AUVs in the water
just off the coast of Sète.
“People used to say swarms of a
AUVs were the stuff of the future.
The costs are very high and scaling

"That is just not true any more.
"Proteus is enabling people to
recognise swarm may be solutions
for their projects They are more
affordable than ever. Our base
acoustic sensors range between
€3500 and € 4500.

It comes in two versions.
The SEAKER is equipped with a
receiving (Rx) phased array that
gives the relative bearing of incident
acoustic signals.
SEAKER+, however, combines the

For those involved in exploring, protecting &
operating in the world’s oceans & waterways
DISCOVER the exhibit hall showcasing innovative products & solutions
UNLOCK THE BLUE ECONOMY & market developments

USBL
The equipment that underpins
Arkeocean's vision is its agile acoustic
USBL system designed to fit on dives,
AUVs and ROVs.

Register to
attend for
FREE

up this technology is very expensive
which means that it is not a feasible
solution for most applications.

SEAKER Rx array with a transmitter
(Tx) used for the emission of
acoustic signals.
Both work with narrow or large
band pulses on eight frequency
channels. They are equipped with a
nine-axis Inertial Management Unit
and GPS.
These systems are used for
positioning, creating a complex

network of over 200 synchronised
units, docking mobile vehicles
together, directing autonomous or
remotely operated vehicles back to
a recovery device, or guiding divers
back to their boat
It can also be used as a
communication tool, enabling
simple and robust data exchanges
between two or more equipped
vehicles.
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REMUS 620
ENHANCED ENDURANCE, MISSION CAPACITY
AND ODYSSEY ADVANCED AUTONOMY

HII’s Mission Technologies division has revealed its new
medium-class unmanned underwater vehicle (UUV):
REMUS 620.
Building on the design philosophy of the highly
successful REMUS 300 — recently selected by the
U.S. Navy as the program of record for the Lionfish
Small UUV — the REMUS 620 has a battery life of
up to 110 hours and a range of 275 nautical miles,
providing unmatched mission capabilities for mine
countermeasures, hydrographic surveys, intelligence
collection, surveillance and electronic warfare.
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YUCO TRIALS
“Retaining a forward strategic advantage requires the ability to deliver
a multitude of effects from under the sea,” said Duane Fotheringham,
president of Mission Technologies’ Unmanned Systems business group.
“The REMUS 620 is the first medium UUV designed to accurately deliver
this range of advanced above-and-below water effects at long range.”
Built to support current and next-generation naval and special
operations forces operations, REMUS 620 features a modular, open
architecture design to facilitate seamless payload integration and HII’s
Odyssey suite of advanced autonomy solutions for intelligent, robotic
platforms.
REMUS 620 is the same size and weight of the first and only full-rate
production medium UUVs: the MK 18 Mod 2, Littoral Battleship SensingAutonomous Undersea Vehicle (LBS-AUV) and LBS-Razorback systems
operated by the U.S. Navy’s Mine Countermeasure Squadrons, U.S.
Naval Oceanographic Office and Submarine Forces, respectively.
Multiple REMUS 620s operating collaboratively can be deployed from
submarines, small manned or unmanned boats, amphibious ships,
surface combatants and helicopters.
The AUV can also be used as a platform to launch and operate other
unmanned vehicles or payloads from beneath the sea.
ENERGY
REMUS 620 is equipped with multiple batteries capable of 110
hours and a range of 275 nautical miles per mission, which provides
unmatched multi-day endurance, range and stealth. The increased
REMUS battery life enables the UUV to execute a significantly longer
route to and from a mission area than previously afforded by mediumclass vehicles. The energy modules are swappable, allowing for quick
turnaround and incorporation of alternative energy sources as they
become available.
INTELLIGENCE
It is built with modern core electronics, navigation and communication
systems, and the vehicle’s open architecture can now be enhanced with
HII Odyssey™, a suite of advanced autonomy solutions for intelligent,
robotic platforms. The vehicle includes the new Odyssey Mission
Management Software.
MULTI-MISSION
REMUS 620 standard synthetic aperture sonar payload can be replaced
or enhanced for multi-mission capabilities, including intelligence,
surveillance and reconnaissance, and cyber and electronic warfare
operations.
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In recent years, RS Aqua has
grown from beyond its trademark
ecological monitoring and instrument
development to a new specialism –
autonomy and robotics. One of the
partners it has started working with
is the French company SEABER and
its micro-AUV, YUCO. RS Aqua has
recently carried out three projects
to demonstrate the advantages of
such a system, particularly in coastal
environments, areas which can be
challenging to navigate when science
and data collecting.
“Traditionally, there have been
three ways of collecting data,” said
Ocean Scientist Nathan Hunt at RS
Aqua speaking at the recent MATS
conference in Southampton.
"Fixed point observatories such as
ocean buoys provide a large array
of sensors on a stable and reliable
platform but there are limitations
in spatial variability as well as
large upfront costs and difficulties
associated with installation and
maintenance. The second, vesselbased monitoring, increases the
amount of sensors and offers spatial
variability, however, it takes time
to conduct with high capital and
personnel costs.
"The third are buoyancy vehicles
such as gliders. These have spatial
variability but data may take a long
time to download and retrieve data.
There are also practical issues when
working in shallow waters. This has
opened the door for a fourth option
– small shallow water AUVs."
The YUCO weighs 10Kg and measures
a metre in length, however, it is still
powerful enough to support missions

8 to 10hrs in length. It operates
at around 2.5kts but can reach
speeds of up to 6kts if necessary.
The vehicles are quiet, reliable and
can navigate with INX, SEABER’s
proprietary navigational algorithm.
The WaterLinked Doppler velocity
log it helps achieve the navigational
accuracy to ~1% error.
The platform also supports quick
battery recharge and mission
planning uploading via Wi-Fi.
They can be launched from small
vessels deployed from beaches and
pontoons.
One recent trial was carried out in
the Gulf of St. Lawrence in which
Dalhousie university, supported
by Réseau Québec maritime and
the MEOPAR network looked
to examine marine dispersion
operations to improve the response
of maritime instruments such as oil
spills and harmful algal blooms.
“We carried out dye tracing studies
by releasing Rhodamine and
measured its passage with a YUCO
Physico vehicle with its CTD and
integrated fluorometry optics,”
explained Hunt." Over four days,
the YUCO carried out more than 15
deployments taking transects up
and down through the cloud.
"Through a variety of survey patters
the AUV collected valuable data of
the Rhodamine cloud."
Another project was at the
SmartBay Observatory in Galway
Bay, Ireland through the JERICO
project. The infrastructure is
very useful to the national and
international community to validate

The YUCO being launched from a boat
new systems such as YUCO in real
sea conditions.
“The main objective of the work was
to demonstrate the AUV’s capabilities
in gathering salinity data in an
environment where wave currents
and tides are all present," said Hunt.
"It consists of six subsea stations
with the vehicle conducting shallow
and deep water passes, sometimes
adopting a classic sawtooth profile,
in between travelling to each of the
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fixed observatories. It provided a
great insight for salinity data with
good navigational accuracy”
The most recent project occurred
earlier this year in Lisbon with
support of the Royal Navy and
the University of Plymouth under
the Program for the Future Data
Gathering in Portugal – REPMUS.
This saw four micro-AUVs, with
various payloads - deep vision
sidescan sonar, Multiparameter
sonde and Passive Acoustic recorder

AUVs

Rhodamine released into
the water at the start of
the trial Image: MEOPAR

Left: The colour of the line in the
patterns denotes the concentration of
Rhodamine in the water column. It also
provided the local area with details of
how the water currents moved.
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carrying out oceanographic and
hydrographic transects.
“Apart from collecting data, it
demonstrated the ease of mission
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planning and vehicle recovery It
collected some very high quality
data which could be very accurately
matched with previously gathered
navionics profiles.
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Hyprops Nigeria Limited has selected
the Saab Seaeye Falcon as what
it believes to be 'the best robotic
vehicle resource for increasing their
long-term footprint in Nigeria.'

provides a wide range of services to the Nigerian
offshore oil and gas sector and adding the Falcon as
their resource is in keeping with the Federal Government’s initiative to increase indigenous participation
in the sector.

“The Falcon has proven over the
years to be capable and versatile,
with a lightweight and portable
construction that gives us the ability
to perform diverse and difficult-toaccess subsea operations.”
says Hyprops.

Hyprops will deploy the Falcon on subsea inspection,
survey, light-intervention and maintenance services
for current and future projects in the Nigerian market
where their clients include international and indigenous oil companies.

Incorporated in 1997, Hyprops

Hyprops Nigeria is a fully owned Nigerian company
which has provided support services to the oil and gas
industry and looking into other markets.
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Hydromea and Air Control
Entech (ACE) have entered into a
service partnership agreement to
commercialise EXRAY, the world’s
first wireless ROV (remotelyoperated underwater vehicle), for
inspections at offshore floating
platforms.
Under the deal, ACE will actively
promote and use Hydromea’s
innovative EXRAY wireless ROV
for inspections of ballast water
tanks at FPSOs (floating production
storage and offloading) platforms in
the North Sea and Latin American
markets. Hydromea will benefit from
ACE’s certified offshore inspection
team, as well as existing and new
service contracts.
The atent-pending EXRAY wireless

operators. Hydromea achieves this by
eliminating a tether between a pilot
and an inspection vehicle.
ROV takes the underwater inspection
technology one step further enabling
the inspections of complex and
dangerous flooded spaces more
affordable and faster for asset
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This brings a significant improvement
in the dexterity of the vehicle and
eliminates the risk of entanglement
during an inspection mission of a
complex submerged infrastructure.

ROVs

EFFECTIVE IMR
SOLUTIONS

RIG TO REEF

An Angolan oil platform has been
transformed into an artificial reef,
in a project led by environmental
quality services company, EQS, with
a Saab Seaeye Falcon underwater
robot deployed for the task.
Chief Technical Officer at EQS, Carlos
Rodrigues says, “By operating the
Seaeye Falcon and all its related
capabilities, EQS is supporting its
aim to fulfil specific works in a safe
and cost-effective manner delivering
accurate and relevant information.”
The Falcon is assisting in the survey
and mapping of all underwater
components, including checking
the wellhead, pipelines and the
surrounding maritime environment.
Baseline environmental conditions
are determined by taking water and

sediment samples at several stations
and at different depths, focussing
on biological matter, namely
zooplankton, phytoplankton, and
benthos.
Significant marine growth already
exists throughout the structure with
abundant marine life already in the
area for populating the rig when
toppled on its side to become an
artificial reef.
Once decommissioning is complete,
a series of surveys will be scheduled
to monitor the evolution of marine
growth on the newly created reef.
EQS selected the Seaeye Falcon
for its ability to handle an array
of cameras, sensors, tooling and
complex data gathering systems
that include a digital multi-
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Connecting What’s Needed
with What’s Next™

The self-contained Liberty™ E-ROV System is a safe and
reliable work class solution that eliminates the need for a
dedicated support vessel, reducing both carbon emissions
and vessel costs.

frequency profiling sonar. Having
reached the end of its service
life the rig’s transformation into
a reef is being undertaken under
the auspices of The Ministry of
Mineral Resources, Oil and Gas of
Angola.
The mission involves a multidisciplinary team from different
companies and sectors of
activity, including marine
biology, hydrographic surveys,
quality inspectors and personnel
specialised in survey equipment
such as the Falcon.
Future work involves clearing an
area of fish nets, restoring platform
signalling and marking, positioning
of signal buoys and confirmation
of pipeline locations along with the
surveys to monitor marine growth.
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WORLD’S FIRST
RESIDENT SUBSEA DRONE
P R O G R A M M E AWA R D E D
The world’s first resident subsea contract has been awarded to
Modus by Equinor Energy for the autonomous deployment of a
Saab Sabertooth underwater robot, which will remain docked on the
seabed between tasks.
Residency of robotic systems will reduce operational expenditure,
remove humans from offshore work, and reduce environmental
impact, says the industry. The Saab Sabertooth will remain at a
subsea docking station for charging and data transfer between
missions at the Johan Sverdrup oil field, Norway.
Over-the-horizon mission management will come from Modus’
Command and Control Centre at their UK head office.
Modus was one of Saab’s first commercial customers for the
Sabertooth system and both organisations have a strong and
collaborative relationship. Modus chose Sabertooth as the world’s
only roaming and hovering multi-role, 360° manoeuvrable system
that enables fully flexible dual autonomous and intervention
operations from a single platform, fitted with cameras, sonars and
tooling.
Behind the Sabertooth’s success is 10 years’ development by
Saab Seaeye engineers in Sweden and the UK, where advanced
military and commercial technologies were integrated to create the
innovative Sabertooth concept and its multirole capability.
MILLIMETRE PRECISION UNDERWATER
A key challenge was achieving, while underwater, millimetre
precision tasking from a remote location. This was achieved by
circumventing latency with Saab’s industry leading iCON intelligent
control system.
Winner of the Underwater Technology Foundation’s Subsea Award
for outstanding achievements within the subsea industry, the
3000m rated Sabertooth was seen by UTF as achieving a world first
after proving the potential for marine autonomous systems to take
a greater role in underwater inspection, repair and maintenance
methodologies.
For Modus, the breakthrough development of achieving residency
positions them at the forefront of subsea innovation and their vision
to offer fully autonomous carbon-zero solutions.
They see the project demonstrating the major benefits of resident
underwater intervention drones and are excited to work with
Equinor to provide a sustainable route to vastly improved operational
regularity, consistent ultra-high-quality data, significantly reduced
operational expenditure spend and increased safety.
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LOST ROV
UNDERWATER FOR
EIGHT YEARS
In 2014 a Great Lakes shipwreck
hunter was forced to abandon a
SEAMOR ROV in Lake Michigan
at a depth of 134m (440ft) after
it became entangled in the 1929
shipwreck of the freighter Senator.
Over the years, this shipwreck
hunter made multiple attempts to
recover the ROV and was finally
reunited with the SEAMOR Legacy
300T earlier this year.
WRECK DIVING
The SEAMOR ROV became tangled
in the ship's thick copper depth
sounder line. Instead of letting the
ROV work its way out of the tangle,
however, the operators pulled on
the tether which only tightened the
knot.
After three or four hours attempting
to recover the ROV, the mission
was abandoned. The hunter didn’t
want to put a buoy on it because
a passing freighter could cut the
line. Instead, he cut the tether and
double sealed the end with epoxy
and a section of hose and hose
clamps from a patch kit on board.
He then coiled the tether and
added six pounds of weight onto it.
In the days that followed, weather
conditions pre-empted attempts
to retrieve the ROV. Eventually the
shipwreck hunter was able to try
again.
He used a large grappling hook but,
unfortunately, this cut the tether
line and moved the ROV’s position.

With conditions too risky for diving,
they aborted the mission again.
CUTTER
Weather and the availability of
the other ROV once again delayed
recovery attempts until late spring
2022. Armed with a special cutter
purchased and good weather, the
crew prepared for another attempt.
They sent down the second ROV,
attached a cable to the SEAMOR
ROV, raising it back to the 79m
(260ft) depth.

He then used a drop camera on a
stick to search for the ROV and saw
a shadow at the bow of the ship that
looked like the ROV.
After taking a photo and
superimposing a SEAMOR ROV
image over the shadow picture, he
confirmed it was a match. However,
weather and unavailability of an ROV
to assist with the search, delayed the
recovery for several years.

A diver was then sent down, taking
three minutes to reach the 79m
(260ft) mark and one minute to
cut the cable. Once the diver safely
resurfaced, the SEAMOR Legacy
300T was successfully pulled to the
surface by hand.

In 2021, another ROV pilot
volunteered an ROV for the job.
Using the new vehicle's sonar, within
10 mins he had located his lost
SEAMOR ROV at the bow of the ship.
Gripping and slowly pulling the tether
to the boat with the coiled end and
weights intact, the ROV started to
raise from a depth of 131 to 79m
(430 to 260 ft). But then the line
became stuck.

RECOVERY
After the successful recovery, the
shipwreck hunter spent 12 hours
power washing and cleaning his
SEAMOR ROV then tried starting it.
It fired up immediately!

Cameras on the second ROV saw that
the SEAMOR ROV was still caught on
the depth sounding line. They tried to
cut the line but after an unsuccessful
attempt, once again had to abandon
the effort.
More recently, two boats returned to
the wreck site, one carrying the ROV
and electronics and the other with
the dive equipment. Plagued with 1m
(3ft) waves, they tried for three hours
to snag the line with the grapple
hook. Each time, a wave would hit,
preventing contact. Meanwhile in
the cabin the ROV pilot was bouncing
around trying to watch two screens.

42

After spending eight years at a
depth of 134 meters (440 feet)
in Lake Michigan, the ROV had
no visible leaks, only a slight
corrosion at both ends of the
thrusters and just two parts that
needed to be replaced: the gripper
and one light.

SeaMor ROV
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The camera and lights worked for
about 30 seconds, the propellers
on the thrusters turned freely, the
cylinder with the circuit boards
was dry and the cylinder with the
camera and lights appeared to be
dry.

UNDERWATER SENSORS

SONAR

ISS360HD sonar

opens this capability up to even the smallest of
observation class ROVs.
In addition to the long range and high resolution
capabilities, the ISS360HD benefits from an
inductively coupled transducer. This means
there are no slip rings within the sonar – so
there are no components to wear out or require
periodic replacement.

IMPACT
ISS360HD
Impact Subsea has announced
a new addition to the ISS360
Sonar range - the ISS360HD.
The ISS360HD offers a 1deg
acoustic angular resolution,
2.5mm range resolution and a
distance measurement range
in excess of 100m/328 ft.
The sonar is depth rated to
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The sonar optionally comes with an integrated
pitch and roll sensor, allowing accurate attitude
readings to be provided. This is a very useful
capability when deploying the sonar using
a tripod to ensure level positioning. The
integrated pitch and roll sensor is also a useful
additional sensor reading for some underwater
vehicles.

6000m/ 19,685 ft and comes in
a very compact form factor.
The ISS360HD has a very wide
operational acoustic bandwidth
capability; 600 to 900kHz which
is fully utilised through CHIRP
(Compressed High Intensity
Radar Pulse) technology. The
wide bandwidth linear CHIRP
allows for an excellent range
resolution of 2.5mm when
using the full bandwidth.

A narrow acoustic beam,
combined with a very short range
resolution allows for extremely
high definition imagery to be
produced.
This makes the ISS360HD ideal for
work class ROV operations with
excellent range capability and
ability to identify targets in zero
visibility.
The form factor of the sonar also

In terms of connectivity, the ISS360HD
benefits from serial (RS232 and RS485) and
also Ethernet communications. When using
Ethernet communications, the sonar has
been found to scan up to six times faster than
other, competing serial only based sonars. This
provides a significant benefit when using the
sonar for underwater vehicle obstacle avoidance
purposes.
The ISS360HD operates with the Impact Subsea
seaView V3 software, allowing seamless use
alongside the Impact Subsea Altimeter, Depth
Sensor, AHRS sensor and FMD system.
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Cable solutions that
challenge the status quo

AquaPix SAS

Kraken Robotics has received a $1.1
million purchase order from an
unnamed customer for several of its
AquaPix synthetic aperture sonars
(SAS).
These systems will be integrated to
Autonomous Underwater Vehicles
(AUVs) for delivery to two distinct
NATO navies. Delivery is expected in
the first half of 2023.
Kraken’s AquaPix is an off the shelf,
configurable SAS that replaces
high end sidescan systems at an
affordable price, while delivering
higher resolution, range, and area
coverage rates (ACR).

The increased range, resolution,
and therefore higher useable
ACR of SAS over traditional Side
Scan Sonar systems significantly
expand the capabilities of naval,
scientific, and commercial
applications.
Kraken’s AquaPix is capable of 2
cm x 2 cm Ultra High-Definition
SAS imaging at long ranges. It is
uniquely positioned within the
industry to bring this capability
to the increasingly popular
small, man-portable vehicle
class.
AquaPix is modular and has
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been integrated and deployed on
over 20 different underwater vehicle
platforms from shallow water to full
ocean depth.
It is one of only two companies in the
world that has sold and integrated
SAS into small, man portable vehicles,
towed systems, and deep-water
vehicles.
This ability to cross several platforms
enables military customers to
streamline their Post Mission Analysis
by having the same sonar resolution
and ATR performance across their
entire fleet of vehicles and mission
requirements.

Which design considerations are the most important for your project?
And how does ROV Cable manufacturing work?
Discover all about ROV Cable manufacturing, requirements,
the latest trends and make your subsea project a success!
To help you select the perfect ROV cable, please download
our Ultimate Guide here or scan the herein QR code.
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Connect with us : deregtcables.com / LinkedIn

IMAGING

A Vehicle Used to Search
all Environments...

•

Highly Portable

•

Commercial grade

safe and quickly with a JW Fishers
commercial grade ROV

•

High power LED lighting

•

1,000’ depth capability

•

(4) high output motors

•

Pan & tilt front AND rear
cameras come standard

L A DY B U G 6

•

Starting at $20,995

Teledyne FLIR Integrated Imaging
Solutions has announced the
Ladybug6 as the latest addition to its
field proven Ladybug series.
The Ladybug6 high-resolution
camera is designed to capture
360deg spherical images from
moving platforms in all-weather
conditions. Its industrial grade
design and out-of-the-box factory
calibration produces 72 Megapixel
(MP) images with pixel values that
are spatially accurate within +/- 2
mm at 10-meter distance.
“The Ladybug6 is designed for
mobile mapping and all-weather
inspection projects requiring
excellent image quality and high
resolution,” said Mike Lee, Senior
Product Manager at Teledyne FLIR.
“With the addition of Ladybug6, we
are now pleased to offer a wider
variety of spherical cameras with
higher resolutions ranging from
30MP to 72MP.”
Building on the field proven
Ladybug5+, the Ladybug6 captures,
compresses, and transmits 8-bit
or 12-bit pixel data delivering
outstanding images across a wide
range of lighting conditions with
excellent color response, low noise,
and a high dynamic range.
Designed to capture images from
moving platforms in outdoor
environments, the Ladybug6
features a wide operating
temperature range, support for
additional Global Navigation Satellite
Systems, and trigger control by
hardware or software with advanced
APIs for complete camera control.

JW Fishers Mfg., Inc.
(800)822-4744
(508)822-7330
Email: info@jwﬁshers.com

DY ETECTOR D8 IN OPERATION

Ladybug 6

said, “The original intent was to
dewater into a purpose-built lagoon
and then transport the pipeline hydro
test water away to be disposed of.
The cost of the lagoon would be
$1million.

D 8 D Y E T E C TO R V I D E O
OceanTools customer UBOC has put
a video online of its D8 DyeTector
operating in the Caspian Sea. It
shows the discharging of the 20in
pipeline hydro test water at a depth
of 60m.

power focussed LED light to create
a concentrated beam that is tuned
to a specific wavelength to cause
maximum fluorescence of the

"As we finalised the design and
construction, we realized we didn’t
need to add a chemical cocktail into
our hydro test water but we did still
require to add a sea dye.

A successful leak test was
undertaken at stable pressure and
temperature. Shown in the video is
the purge of the dye solution from
the pipeline, carried out to check the
correct functioning of the DyeTector.
The excitation of the dye is clearly
visible at the point where the purge
water intersects with the ray of UV
light.
The D8 DyeTector employs highDyeTector
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www.jwﬁshers.com

dye. Detection electronics employ
advanced amplification technology to
amplify even the smallest amounts of
fluorescence from the agitated dye
molecules. DyeTectors are typically

around 100 times as sensitive as the
human eye.
The customer, Ian McLeod
Commissioning Manager of UBOC
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We looked into dewatering the
marine pipeline into the Caspian
at landfall but the Caspian Region
Ministry of Ecology and Natural
Resources would not permit us to
add a normal fluorescent sea dye
which typically is a fluorescent green,
so we had to find a clear sea dye
and that is where OceanTools came
to our rescue in providing not only
the colourless sea dye but the ROV
mounted detection equipment.

kystdesign.no

Experience in Depth

SONAR

Supporter 6000 for
REV Ocean tested in
Kystdesign test pool

NUCLEUS1000
Nucleus1000 is a new combined
DVL package from Nortek. The
company says that it delivers a suite
of integrated underwater navigation
sensors at a size, weight and price
that unleashes the full potential of
smaller subsea vehicles
“New technology is enabling
electronics in the subsea navigation
space to become both smaller and
more capable," said Rory Findlay,
Business Development Manager
for Nortek’s DVL group. "This trend
enables better sensor integration
and provides more versatile and
compact solutions for underwater
vehicles.
"The Nucleus1000 is not just a DVL. It
is a Attitude and Heading Reference
System( AHRS) encompassing a
magnetometer/accelerometer and a
gyroscope, that tells the user where
it is pointing, and how it is moving.

The Nucleus1000 achieves optimal
navigation performance by managing
power, interference, synchronization,
alignment and data flow.
Such a combination of
sensors enables precise
control and navigation for
much smaller underwater
vehicles than was previously
possible, opening the door
for small remotely operated
underwater vehicles, micro
autonomous underwater
vehicles and coastal unmanned
surface vehicles to expand their
capabilities.
The Nucleus1000 provides the
opportunity for these vehicles to
punch above their weight and increase
their value to the end user.
The Nucleus1000 is just 90 mm in

diameter and 42 mm in height, and
weighs only 535 g in air, with a depth
rating of 300 m. It runs on 10–32 V

with an average power consumption
of 4 W, and offers both serial and
Ethernet communications.

PAM

It is a pressure sensor that tells the
depth and an altimeter that tells
the distance above the seabed. We
have not only developed a small
DVL, we have provided all the things
you need to control a vehicle in one
compact package.”
The Nucleus1000 reduces
development and engineering time
because everything required for
navigation control is already preintegrated.
By combining all these sensors,
Nortek has reduced the need
for multiple power supplies,
communication streams and
mechanical integration efforts,
simplifying the vehicle’s navigation
and control system.

Nucleus 1000
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Seaber's YUCO-PAM is equipped
with both a Porpoise acoustic
recorder from RS Aqua and DVL.
During recent deployments,
operators were able hear dolphins
singing around the YUCO-PAM as it
was navigating.

51

Capable of covering more than 25
nautical miles in a single mission,
the YUCO-PAM is one of the most
compact (measuring 1m long and
weighing only 10kg) non-intrusive
solution for underwater sound
recording.

UNCREWED SURFACE VESSELS

USV
Oceandrone

The early days of uncrewed vessels
saw numerous fairly similar designs
consisting of closed monohulls and
catamarans functioning in a similar
way to conventional boats except
they had electric motors which were
more reliable than marine diesel
systems, and could be controlled
from shore.

with Strathclyde University in
Glasgow.
The Italian yacht designers Cossutti
provided naval architecture, hull
structure and sail plan expertise .
The sea trials of a scale model were
recently conducted in the Gulf of
Trieste with the assistance of Società
Triestina della Vela who provided
logistical support.

In recent years, however, designers
have become very imaginative in
looking to introduce improved ways
of harnessing natural energies to
minimise use of CO2.

The main propulsor is its large rigid
sail. These are highly efficient but
unlike conventional cloth sails, it is
not possible to reduce their surface
area when suddenly encountering
severe environmental conditions.

OCEANDRONE
One good example is the project
engineering and construction
house Innovo, which is currently
progressing with its novel innovative
autonomous eco-robotic wind, solar
and hydrogen fuel cell powered
surface vessel – Oceandrone.

Up until now.
The designers of the Oceandrone
have developed a unique retraction
system which prevents damage to
the sail. It has allowed Innovo to
claim vessel operability 24-hours a
day, 7-days a week, 365-days a year
autonomous operations in all sea
conditions.

Last year, the group secured £10,000
funding from the Energy Technology
Partnership (ETP) in conjunction

"We have designed a patent pending
‘pocket keel’ in which the sail is
able to retract the sail (partially or
totally) inside when not in use," said
Stefano Malagodi, CEO of Innovo.
"This completely sheltered system
prevents damage to the sail even if
the vessel capsizes"
While the sail provides the main
propulsion, the vessel has an electric
propeller driven from a battery
within the hull. This is constantly
charged by solar panels on the hull
and sails. The battery also powers
the bespoke sensor suite and
optional payload.

Oceandrone

The Oceandrone sensor suite
includes a 360deg electro-optical /
forward-looking infrared (EO / FLIR)
camera, a radio / satcom system,
radar, gyroscopic sensor, ambient
light sensor (ALS), global positioning

system (GPS) and echosounder.
Potential markets include offshore
energy, renewables, ocean
sciences, marine environmental
protection and military. Innovo

Oceandrone
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believe it could also be attractive
for telecoms, subsea data storage,
ocean research, fish farming, seabed
mineral exploration, carbon capture,
hydrogen generation, and ocean
sciences.

USV

ZERO EMISSION
HYDROGEN USV DESIGN
WINS CMDC ROUND 2
FUNDING

ARGEO ARGUS

Argeo Argus

Earlier this year, Argeo launched
its first uncrewed, remotely
supervised survey and inspection
vehicle, named Argeo Argus.
More recently, the company
has reportedly secured its first
project which will be carried out
in the renewables market starting
imminently.
Argus will perform high-resolution
mapping of the seafloor and
shallow geology, necessary for the
planning of offshore installations
for the renewables industry.

The work is a full-service contract
including acquisition, processing,
interpretation, and reporting. The
project will be executed in Norway
after completing tuning, crew training
and final set-up
The Argus can carry out advanced
mapping and inspection services
using robotics and autonomous
ocean space technology for offshore
and energy projects in water depths
from 2-200m.
"The demand for mapping and
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inspection services is increasing and
we expect that offshore wind will be
an important business segment for
years to come," said says CEO Trond
Crantz at Argeo
According to Rystad Energy, offshore
capacity in Europe will break records
in 2022, especially driven by UK
developments. The continent’s
capacity additions in 2022 will reach
4.2 GW, more than twice the 2021
total of 1.8 GW and topping the
previous annual record of 3.8 GW set
in 2019.

SEA-KIT International has secured
funding through Round 2 of the
Clean Maritime Demonstration
Competition (CMDC) to design a
hydrogen powered, zero emission
Uncrewed Surface Vessel (USV).

UK meet its emissions targets of
reduction of carbon from shipping
by at least 50% by 2050. This USV
will be suited to deep water offshore
operations as well as coastal survey
and the launch and recovery of ROVs.

The company worked with clean
tech disruptor Bramble Energy
on a successful CMDC Round
1 project to marinise a Printed
Circuit Board (PCB) Hydrogen Fuel
Cell. This latest funding win will
see the two companies continue
their collaboration, implementing
Round 1 outputs into a proof-ofconcept USV design that meets the
performance, reliability and cost
saving challenges of a fast-growing,
global marine autonomy market –
with zero carbon emissions.

"The combination of highly
capable surveying and inspection
instrumentation, improved safety
gained from uncrewed, remotely
operated vessels and zero carbon
emissions will make a very compelling
alternative option for the offshore
energy, defence and scientific
research markets.”

Ben Simpson, SEA-KIT CEO, said:
“The CMDC2 funding win supports
our continued efforts to help the

The Zero Emission H-Class Ocean USV
project is part of the Clean Maritime
Demonstration Competition Round
2 (CMDC2) which was launched in
May 2022, funded by the Department
for Transport and delivered in
partnership with Innovate UK. As part
of CMDC2, the Department allocated
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over £14m to 31 projects supported
by 121 organisations from across the
UK to deliver feasibility studies and
collaborative R&D projects in clean
maritime solutions.
CMDC2 is part of the UK Shipping
Office for Reducing Emission’s (UK
SHORE) flagship multi-year CMDC
programme. In March 2022, the
Department announced the biggest
government investment ever in our
UK commercial maritime sector,
allocating £206m to UK SHORE, a new
division within the Department for
Transport focused on decarbonising
the maritime sector.
UK SHORE is delivering a suite of
interventions throughout 2022-2025
aimed at accelerating the design,
manufacture and operation of UKmade clean maritime technologies
and unlocking an industry-led
transition to Net Zero.

USV

S E A S AT S
San-Diego-based autonomous
surface vehicle manufacturer Seasats
recently received a $10-million
strategic investment from L3Harris
Technologies to kickstart accelerated
production of its X3 solar powered
vessel.
The X3 is based on a composite
monohull design with an extended
keel, removable for shipping. This
3m long rugged unit is designed to
be relatively inexpensive to purchase
and deploy, yet able to operate at
sea for extended periods of up to six
months. It has a beam of 0.75 m and
weighs 72 kg.
Within the main body lies the
modular payload bay, incorporating
both power and comms ports. At its
stern is an electric drive incorporated
in the rudder. Directly above this is
an instrument mast, with mountings
available for a second mast above
the keel.
On the surface is a removable solar
deck that maximises solar area and
provides the vehicle power. The
panels generate power anytime the
sun is visible, enabling an indefinite
cruise speed of 1.5-2 knots. With
no solar input the X3 has enough
battery storage to transit about 160
miles.
“We have designed the X3 to
withstand harsh environments,"
said Max Kramers, Seasats Chief of
Engineering. “We are very familiar
with the ocean’s ability to make
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things break down, so we focused
on making a robust design with
relatively few moving parts.” In
testing, the unit has been cranedropped from 12 ft.
The X3 can perform normally in
conditions up to about Sea State 4.
Its low profile allows it to survive
even higher sea states that may
challenge tall masted vessels. The
weighted keel gives it self-righting
capabilities.
An important feature of the vehicle

is its low profile. This makes it very
difficult to detect by sight or radar
— making it attractive for potential
use in counter-piracy, mine clearing,
surveillance, reconnaissance and
electronic warfare. L3Harris said
Seasats complements the large and
medium size autonomous vessel
programs that it already provides to
defence customers.
“We are already collaborating
on demonstrations for the Navy
in the coming months, and are
looking forward to helping Seasats
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accelerate production, deploy in
new theatres, and advance technical
capabilities through this partnership,”
said Patrick O’Reilly, a vice president
at L3Harris.
Missions are planned, controlled,
and monitored from any phone
or laptop using a proprietary
browser-based user interface. The
standard navigation system provides
accuracy within a few meters, and
high-precision options that reduce
tracking error to less than 1m are
available.

When conducting autonomous
missions, X3s use a variety of sensing
mechanisms to detect obstacles
in their path, groundings or fouled
propellers, and sudden impacts. If
any of these things occur, a vehicle
will take evasive action and notify an
operator who can assume manual
control if needed.

vegetation, identifying harmful algae
blooms, and monitoring offshore
infrastructure. With approximately
40L of volume available, the bay
quickly accommodates up to four
separate payloads with power and
data connections for each.

Removing the vessel's deck
of solar panels affords
access to the payload bay.
This can house equipment for
mapping reefs, tracking underwater
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"In the past, we have integrated
sonar systems, water samplers,
water temperature sensors, weather
stations, radios and cameras,"
said Mike Flanigan, CEO. "We have
also carried various electronic
warfare and intelligence collection
payloads.”

SMART SUBSEA SOLUTIONS
Delivering data in most adverse conditions: underwater
acoustic modems with advanced communication
technology and networking
Accurate USBL and LBL positioning of underwater assets
Modem emulator and other cost-saving developer tools
Autonomous surface vehicle for bathymetry, monitoring,
search & rescue, and AUV support

THE USBL BUOY
AVAILABLE
NOW

sales@evologics.de

Accurate USBL positioning and data transfers,
just unfold and deploy:
the all-in-one device features a modem with USBL
antenna, AHRS, GNSS and on-board PC with
positioning software, all ready go in minutes.
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