
AUV & ROV OpsAUV & ROV Ops
Today in the North SeaToday in the North Sea

UNOLSUNOLS
New Ships Join the FleetNew Ships Join the Fleet

SUPR-REMUSSUPR-REMUS
Next-gen Plankton SamplingNext-gen Plankton Sampling

The VoiceThe Voice
Interview: Frederic Terral, Interview: Frederic Terral, 

Brand ArchitectureBrand Architecture

MARINEMARINE
TECHNOLOGYTECHNOLOGY

R E P O R T E RR E P O R T E R
October 2015    www.marinetechnologynews.com

Project MARS & the Future of Project MARS & the Future of 

AutonomyAutonomy

Marine Technology Reporter Cover october 2015 VERSION 2.indd   1Marine Technology Reporter Cover october 2015 VERSION 2.indd   1 9/29/2015   2:34:54 PM9/29/2015   2:34:54 PM



MTR APRIL 15 Covers 2,3 and 4.indd   1 4/7/2015   2:36:10 PM

http://www.videoray.com/


Real-Time Processing
       payload for your AUV

Built on decades of hydrographic data processing expertise CARIS Onboard™ enables users to process multibeam 
sonar data in real-time resulting in quicker turn around of survey deliverables and allowing more time for quality 
control.

Contact us today about deploying CARIS Onboard on your AUV.

Copyright © 2015 CARIS. All rights reserved. CARIS is a registered trademark of CARIS (Universal Systems Ltd.), Reg. USPTO.

info@caris.com | www.caris.com 
M A R I N E  G I S  E X P E R T S

MTR #8 (1-17).indd   1 10/1/2015   9:09:53 AM

http://www.caris.com/


Contents
Volume 58 • Number 8

October 2015

14

46

 

On the Cover
24 Project MARS
The Mayfl ower Autonomous 
Research vessel (MARS) is 
touted as the future of autonomy.

By Kira Coley

14 The Fleet is In
The nation’s research vessel 
fl eet continues to grow.

By Edward Lundquist

33 The Voice
Frederic Terral and Brand 
Architecture work to raise the 
voice and awareness of the 
subsea industry.

By Greg Trauthwein

46 DOE Steps Up
Deep Ocean Engineering execs 
discuss advances in the fi eld of 
ROV outfi t and operation.

By Greg Trauthwein

Co
ur

te
sy

 S
hu

tt
le

w
or

th
 D

es
ig

n

6 Editorial
8 People & Companies
58 Oceans 2015
62 Products & Tech
63 Classifeds
64 Ad Index

D
ee

p 
O

ce
an

 E
ng

in
ee

rin
g

33

B
ra

nd
 A

rc
hi

te
ct

ur
e/

N
OA

A

October 20152  MTR

MTR #8 (1-17).indd   2 9/30/2015   11:16:07 AM



A Sea of Solutions from Teledyne Marine: 
Oceans - Booth 321 - Oct 19 - 22 

OI China - Booth C20 - Nov 3 - 5

Undersea Systems  
that Deliver...

Teledyne Marine Systems Success

Profiling Floats

Autonomous Undersea Gliders

Autonomous Undersea Vehicles

Remotely Operated Vehicles

Flotation and Releases

Communication and Positioning

Deep Survey Systems

...Success in the  
   Deep Ocean

www.teledynemarinesystems.com

Leaders in  
Low Logistics,  
High Performance 
Systems

MTR #8 (1-17).indd   3 9/30/2015   3:41:35 PM

http://www.teledynemarinesystems.com/


October 2015

Contents
Volume 58 • Number 8

52

Edward Lundquist
Edward Lundquist is a retired 
naval offi cer who writes on 
naval, maritime, defense and 
security issues.  He is a regular 
contributor to Marine Technology 
Reporter.   p. 14

Kira Coley    
Kira Coley graduated with a BSc. 
(Hons) Marine Biology degree 
from University of Portsmouth 
and has extensive experience 
as a Field Scientist in various 
locations.  p. 24 & 28

William Stoichevski

William Stoichevski ives and 
works in Oslo, and is a regular 
contributor to MTR.  p. 42 & 52

Software
38 Autonomy by Design

Advanced software 
systems are enabling more 
sophisticated autonomy.

38

Clean Oceans
42 Slat to the Podium

Young entrepreneur Boyan 
Slat recognized in Oslo.

By William Stoichevski

42

AUVs
28 SUPR-REMUS

Next-generation in plankton 
sampling.

By Kira Coley

14

The Authors

28

Fishing for 
Value Offshore

October 20154  MTR

MTR #8 (1-17).indd   4 9/30/2015   11:31:48 AM



Teledyne Marine Systems ROVs -  Little Benthic Vehicles World Leading MiniROV Manufacturer

www.SeaBotix.com

Defines versatility Defines capabilityDefines portability

vLBV300

The Definitive MiniROV

Define Your Application
• Critical infrastructure
• Hydro, dams, dredging
• Search & rescue
• Deep water
• Port security

• Diver support
• Pipeline survey
• Hull & infrastructure
• Survey & salvage
• WROV support

• Nuclear
• Platforms & FPSO
• EOD/MCM
• Aquaculture
• Police & fire

cation

LBC

vLBV-10 SeaLift

LBV150-4/LBV200-44

MTR #8 (1-17).indd   5 9/24/2015   12:12:01 PM

http://www.seabotix.com/


www.marinetechnologynews.com
Vol.  58 No.  8
ISSN 1559-7415
USPS# 023-276

118 East 25th Street, 
New York, NY 10010
tel: (212) 477-6700 
fax: (212) 254-6271

Marine Technology Reporter ISSN 
1559-7415 is published monthly 
except for February, August, and 
December by New Wave Media, 
118 E. 25th St., New York, NY 
10010-2915. Periodicals Postage 
at New York, NY and additional 
mailing offi ces. 

POSTMASTER: Electronic Service 
Requested 

Publishers are not responsible for 
the safekeeping or return of 
editorial material. 

© 2015 New Wave Media.

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means 
mechanical, photocopying, recording or otherwise without the prior written permission of the publishers.

Subscription:  
To subscribe please visit 
www.marinetechnologynews.com

Member

Editorial

www.marinetechnologynews.com
 

NEW YORK
118 E. 25th St., New York, NY 10010

Tel: (212) 477-6700; Fax: (212) 254-6271

FLORIDA
215 NW 3rd St., Boynton Beach, FL 33435
Tel: (561) 732-4368; Fax: (561) 732-6984

PUBLISHER 
John C. O’Malley

jomalley@marinelink.com

Associate Publisher & Editor
Gregory R. Trauthwein

trauthwein@marinelink.com

Web Editor 
Eric Haun

haun@marinelink.com

Contributing Editors
 Capt. Edward Lundquist, USN (Ret.) 

Claudio Paschoa, Brazil
William Stoichevski, Norway

Production Manager
Irina Tabakina  

tabakina@marinelink.com

Production & Graphic Design
Nicole Ventimiglia  

nicole@marinelink.com

Manager, Public Relations
Mark O’Malley

momalley@marinelink.com

Manager, Information Technology Services
Vladimir Bibik

bibik@marinelink.com

CIRCULATION
Kathleen Hickey

mtrcirc@marinelink.com

ADVERTISING
Vice President, Sales and Marketing

Rob Howard
howard@marinelink.com

Tel: (561) 732-4368  •  Fax: (561) 732-6984

Advertising Sales Manager 
Lucia M. Annunziata

annunziata@marinelink.com
Tel: (212) 477-6700 • Fax: (212) 254-6271

Mike Kozlowski
kozlowski@marinelink.com

Tel: (561) 733-2477 • Fax: (561) 732-9670

Japan
Katsuhiro Ishii • amskatsu@dream.com

Tel: +81 3 5691 3335  •  Fax: + 81 3 5691 3336

Gregory R. Trauthwein 
Associate Publisher & Editor 

Email: trauthwein@marinelink.com

A
utonomy is all around us, from the military drones buzzing the skies to my 
personal “Pet Series” Roomba, the latter an investment that was instrumen-
tal in keeping mine a happy home as we welcomed our second Labrador 
Retriever earlier this year. But autonomy on and below the water has been 
a bit slower on the uptake compared to air and land markets. The subject 

of autonomy in the maritime and subsea worlds is certainly not a new one, and there have 
been numerous leaps in capability over the last decades. But from my seat, the last 18 
to 24 months have registered a signifi cant uptick in the quantity and quality of projects 
moving autonomy forward in the marine environment. A few years back I was privileged 
to sit with former U.S. Navy CNO Admiral Gary Roughead for a discussion on unmanned 
maritime systems. The Admiral was crystal clear in his call to “solve the power issue” that 
he viewed as the chief constraint on moving further faster on the use of unmanned autono-
mous systems at sea. Autonomy is a thread that runs throughout this entire edition, but the 
main feature, our cover story on the Mayfl ower Autonomous Research vessel (MARS), 
starts on page 24. Per usual, Kira Coley distinguishes herself with quality copy for our 
pages, and her report on Project MARS is one that should resonate with anyone conduct-
ing business in this sector. Despite all of the good works conducted by the readers of this 
magazine, in my 20+ years serving the maritime and subsea markets I have often contend-
ed that the only time the mainstream media reports on maritime matters is when something 
has gone wrong. Raising the ‘voice’ of the industry is an ongoing and recurrent theme 
shared by many, an attempt to raise the profi le and stature of this industry to perpetuate 
its continued growth. To this end I’m pleased to present an interview with Frederic Terral, 
CEO and President of Brand Architecture, a fi rm that has worked fi rst with The Maritime 
Alliance in San Diego and more recently with NOAA to create innovative, compelling 
campaigns to raise the voice of this collective market. To my understanding this article 
coincides perfectly with the world-wide debut of the new Integrated Ocean Observing 
System (IOOS) look and logo. Jump to pages 34 and 34 for your sneak peek.

Download our App
iPhone & Android
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Horizon Marine Adds Three 
Horizon Marine has brought on three 
new hires in its Marion, Mass. offi ce. 
Drew Gustafson joins Horizon Marine 
as a MetOcean Analyst with a B.A. in 
Earth and Oceanographic Science from 
Bowdoin College.  Aaron Rosenberg 
received a B.S. in Marine Science from 
Boston University and dual M.S. in En-
vironmental Engineering and Ocean-
ography from the University of Con-
necticut. Aaron’s focus to date has been 
in air-sea interactions as they relate to 
storm surge forecasting, numerical mod-
eling and ocean observations. Michael 
Leber is a 2013 cum laude graduate of 
the University of Massachusetts-Lowell 
where he earned his B.S in Environmen-
tal Science/Atmospheric Science with a 
minor in Mathematics. 

ROVOP wins $3.5m in Orders 
ROVOP has revealed more than $3.5m 
worth of new contract wins in the last 
month from its Houston and Aberdeen 
offi ces across the oil, gas and offshore 
wind markets.  Work scopes for the proj-
ects, extending into Q3 2016, include in-
spection, repair and maintenance (IRM) 
on several major operators’ platforms, 
pipeline route survey in the Mediterra-
nean and supporting the installation of 
an offshore wind platform off Germany. 
In addition to this, the company has also 
signed a multiyear frame agreement 
with a major vessel owner for ROV ser-
vices.
 
MetOcean System Ordered for 
Dudgeon Wind Farm

Miros won  a contract to deliver a Met-
Ocean system to the Dudgeon offshore 
wind farm project. 

Miros’ scope of supply includes a 
complete meteorological system, in-
cluding SM-050 WaveRadar for wave 
monitoring. The MetOcean system will 
be located at an offshore substation to 
collect weather data for the whole wind-
farm. The Dudgeon Offshore Wind 
Farm will be built in water depths of 18-
25 meters, located 32 km off the coast of 
North Norfolk, U.K.

MacArtney, Focal Partner in 
Asian Pacifi c
Focal Technologies Corporation, a 
Moog Inc. company, entered into a sales 
and service partnership with Focal glob-
al marine partner MacArtney Singapore 
Pte. Ltd. for service and support to Asian 
Pacifi c customers. The sales and service 
partnership agreement will become ef-
fective from October 1, 2015 and will 
see MacArtney Singapore leverage ex-
perience as a Moog Focal product ser-
vice provider to serve as a one-stop ser-
vice hub for the Singaporean region.  

L-3 Klein to Host 
Side Scan Sonar Seminar
L-3 Klein Associates, Inc. will host a 
Side Scan Sonar Operations and Main-
tenance Training Seminar from October 
20-22, 2015. The three-day seminar will 
be conducted at L-3 Klein’s Facility in 
Salem, N.H. The training will include 
two days of classroom instruction and 
one day of on the water training. Lunch 
will be provided daily. The seminar is 
geared toward operators and manag-
ers seeking a better understanding of 
side scan sonar techniques. The course 
is open to any user of side scan sonar 
regardless of brand, experience or oc-
cupation.

www.l-3klein.com

AXYS Technologies 
Acquires FLiDAR NV
Canadian-based and privately-held 
AXYS Technologies signed a defi ni-
tive agreement to acquire 100% of the 
FLiDAR NV shares.  In 2009, AXYS 
developed the WindSentinel fl oating 
LiDAR, which has since evolved into a 
dual-LiDAR platform. Belgium-based 
FLiDAR was formed in 2011 as a joint 
venture between 3E and Offshore Wind 
Assistance (part of the DEME group) to 
provide fl oating LiDAR offshore wind 
measurement technology.
“AXYS and FLiDAR share the vision 
of delivering the highest quality data to 
offshore wind developers of fi xed and 
fl oating wind farms worldwide,” said 
Terry Tarle, AXYS President & CEO. 

“By combining the strengths of both 
companies, this alliance will enable cur-
rent and future clients to benefi t from a 
deeper expertise in wind resource data 
collection, a wider offering of offshore 
measurement solutions, and an agile 
service team able to cover projects glob-
ally. ”

Tech Integration Enables 
Glacier Survey

Seafl oor Systems has collaborated 
with SonTek/Xylem for integration of 
the HyDrone-RCV with a SonTek M9 
ADCP acoustic Doppler current profi ler 
to help gather glacier data.

Two integrated HyDrone catamaran 
platform systems were shipped to IMAX 
videographer Sean Casey, who will re-
turn to Alaska for a month-long fi lming 
of Dawes glacier. Casey is producing an 
IMAX documentary for National Geo-
graphic called “Extreme Weather.” One 
of the fi lm’s main sequence follows a 
glaciologist to Alaska where she and 
her team collect data on: the amount of 
ice and water that is being ejected from 
a glacier; track the speed of which it is 
melting; and determine how much water 
the glacier is adding to the ocean. 

The HyDrone–RCV system—released 
in June 2014—is a remotely controlled 
multipurpose vessel designed to sur-
vey in uncertain environmental condi-
tions and may be specifi ed to individual 
customer requirements. The unit may 
be purchased with the desired depth 
sounder preinstalled, as an integrated 
total solution or supplied ready to ac-
cept existing equipment from the user’s 
survey pool. 
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ROV Tech Notes

Rim-driven ROV Th ruster 
Due to its simplicity, the rim driven thruster has for years been seen 

as the ideal thruster concept, but it has proved to be diffi cult to im-
plement. Several attempts of implementing the rim driven thruster 
concept has failed over the years, but due to technological advances 
in materials science and production techniques, Copenhagen Subsea 
A/S reports that it has succeeded in implementing the concept result-
ing in an ultra-reliable thruster with unique features. 
Due to the extreme harsh environment to which a subsea thruster is 

exposed – the realization of the rim driven concept has involved the 
utilization of materials with very specifi c characteristics. The devel-
opment team behind the thruster has many years of experience with 
subsea equipment but had to look at other industries in order to fi nd 
the right combinations of materials and production techniques, which 
could give the right compromise between reliability and performance 
required in the subsea industry.
Today one of the limiting factors in the utilization of ROV and AUV 

is the reliability of the thrusters. The thrusters are equally critical to 
the ROV operation as the rest of the sub-components - but due to 
the complexity of the thruster coming from moving parts; it 
is harder to achieve the same level of reliability as can be 
achieved in the non-moving parts of the system. The 
reliability of thrusters used in the ROV industry 
today is also a result of the small batch sizes 
in which they are produced. Copenhagen 
Subsea says it has successfully developed 
a series of industrialized thrusters with a 
signifi cantly higher level of reliability. 
Features of the Rim driven ROV thrust-
er include:
• Low Acoustic Noise Signature: 
Due to the fact that the rim driven 
propeller has a low tip speed of the 
propeller blades the noise emission 
from the propeller is signifi cant lower 
than a normal propeller. Beside the 
propeller, the motor has no gears or 
other mechanical moving parts. 
• Lightweight Propeller: Means that 
the moment of inertia of the thruster is 
small, which makes it fast to change the 
rotational speed of the thruster. 
• Compact Form: The thruster is easy to 
integrate and the thruster has the same thrust in 
both directions. 
• Fluid Free: There is no oil or other fl uid inside the 
thruster.
• Hub-less Propeller:  This gives the advantage of a low 
risk of entanglement. Small fractions of rope and seaweed can pass 
through the center of the thruster.

October 201510  MTR
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As a member of the VideoRay’s economy series, the Voyager 
is designed to bridge the power gap between the economy and 
professional ROV lines, while retaining simplicity, portability 
and affordability, the manufacturer said. The Voyager is depth 
rated to 76m and designed for basic underwater visual opera-
tions in a low current environment. According to VideoRay, 
the Voyager features all the capabilities of its Explorer ROV, 
with the added power of enhanced horizontal and vertical 
thrusters which increase the submersible’s maximum speed 
to 2.9 knots. And like the Explorer, the Voyager provides a 
live video feed from a submerged robotic camera to a topside 

control panel.  Weighing 34kg, the portable and lightweight 
Voyager ROV system relies on a standard power source (100-
240 VAC).  The Voyager ROV system includes the submers-
ible, the control panel and 40m of professional performance 
tether. The Voyager also features a high resolution, 160° verti-
cal tilt color camera, water depth readout, auto depth feature, 
compass heading readout and run time meter. The control 
panel has a 7-in. color LCD display and control knobs for the 
horizontal and vertical thrust, as well as the variable intensity 
halogen lights.

www.videoray.com

ROV Tech Notes

New ROV System from VideoRay
The new Voyager ROV system from VideoRay – which was scheduled to debut September 30, 2015 – 

aims to bridge the gap between economy and professional systems
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T
he nation’s newest oceanographic research vessel, 
the R/V Neil Armstrong (AGOR 27), has com-
pleted acceptance trials, and the U.S. Navy turned 
the ship over to Woods Hole Oceanographic In-
stitution (WHOI) on Sept. 23, which will operate 

the vessel as part of the U.S. Academic Research Fleet (ARF).
“The U.S. Navy is proud to support the national research 

fl eet by delivering state-of-the-art research vessels like the 
R/V Neil Armstrong,” said Chief of Naval Research Rear 
Adm. Mat Winter about the event.  “The Navy’s innovative 
scientifi c mission will directly benefi t from the fi elding of this 
next-generation research ship focused on maritime technol-
ogy discoveries and break-through capabilities.” 
Sister ship R/V Sally Ride (AGOR 28) will join the fl eet next 

year and will be assigned to Scripps Institution of Oceanog-
raphy.
The new ships will replace R/V Knorr (AGOR 15) and R/V 

Melville (AGOR 14) as part of the Navy’s portion of the ARF.  
Both ships have reached their expected service life, but they 
are still capable science platforms.
“During their 45-year careers, they sailed millions of miles 

and supported signifi cant oceanographic projects,” said Pro-
gram Offi cer Tim Schnoor, who oversees Offi ce on Naval 
Research’s (ONR’s) oceanographic research vessel programs. 
“These two vessels are destined for additional oceanograph-

ic service, as they will be transferred to the navies of Mexico 
and the Philippines respectively,” says Schnoor.
According to Schnoor, the new deep-ocean, general-purpose 

research vessel will study ocean chemistry and geology, un-
derwater acoustics, marine biology and ecosystem manage-
ment, and marine technology development. “There is still 
much to be learned about our oceans and the Neil Armstrong 
will certainly be a part of many future discoveries.”
With its crew of 20, the 238-foot vessel can conduct science 

expeditions up to 40 days for as many as 24 scientists and 
research staff. 
“The Neil Armstrong and Sally Ride will support the current 

practice of oceanographic research with both shallow water 
and deep ocean multi-beam bottom mapping sonars, multiple 
acoustic-doppler current profi lers, and the latest over-the-side 
handling gear for collection of ocean samples. The vessels 
themselves represent the latest in research vessel design and 
construction to support science operations, minimize cavita-
tion noise impacting sonar operations, and maximize safety 
and stability for science operations in higher sea states,” 
Schnoor says.
The six Navy-owned vessels are charter leased to U.S. 

oceanographic research institutions.
The U.S. ARF includes six Navy oceanographic research 

vessels known as Auxiliary General Purpose Oceanographic 
Research (AGOR) vessels.  These vessels are purpose-built 
to commercial standards, classed by the American Bureau of 
Shipping, and certifi ed by the United States Coast Guard for 
oceanographic research.  
In addition to the new ships, the Navy’s research fl eet in-

clude R/V Thomas G. Thompson (AGOR 23), operated by the 

Research Vessels

New Ships Join the 
Research Fleet
Future chief scientists get shakedown at sea

By Edward Lundquist

October 201514  MTR
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University of Washington: R/V Roger Revelle (AGOR 24), 
operated by Scripps Institution of Oceanography; R/V Atlan-
tis (AGOR 25); operated by Woods Hole Oceanographic In-
stitution; and R/V Kilo Moana (AGOR 26), operated by the 
University of Hawaii.   
According to Schnoor, oceanographic research vessels with-

in the U.S. ARF are owned by federal agencies (the Navy and 
the National Science Foundation) and state institutions, such 
as universities.  Vessels are leased to competitively selected, 
oceanographic research institutions via charter party agree-
ments or cooperative agreements for a period of fi ve years, 
and are generally renewable with the same institution for the 
service life of the vessel. The vessels are operated and main-
tained by licensed mariners hired as university employees. 
Operations and maintenance costs are sponsored by federal 
agencies who sponsor the scientifi c research carried out on 

the vessel. Depending on vessel size and capability, and the 
scientifi c objectives, vessels generally complete from 10 to 25 
separate cruises annually lasting from a few days up to two 
months.  
Cruises take place the world over, in every ocean, major 

body of water, the Great Lakes, in U.S. and foreign exclusive 
economic zones (EEZs), says Schnoor.  “Teams of scientists 
accompany the research vessel and crew on planned science 
cruises.  The teams are headed by a chief scientist, and can 
include from a few to as many as 35 other scientists from the 
same or different institutions.  The chief scientist is responsi-
ble for planning the research objectives of the cruise, ensuring 
the data and samples are collected, and assisting the crew in 
the operation of the oceanographic mission equipment.  In an 
effort to maximize the effectiveness of cruises, and to econo-
mize on cruise costs, vessel scheduling is coordinated by the 

Research Vessels

R/V Sikuliaq
Research vessels like R/V Sikuliaq are built to conduct scien-
tifi c observation and experimentation.

October 201516  MTR

MTR #8 (1-17).indd   16 9/29/2015   2:43:39 PM



University-National Oceanographic Laboratory System (UN-
OLS) with the UNOLS vessel operators as part the U.S. ARF.   
For cruises pursuing science objectives in foreign EEZs, ves-
sel operators coordinate cruise schedules and science objec-
tives with the US State Department, which coordinates these 
requirements with foreign ministries.”
“The assignment of Naval auxiliaries to academic institu-

tions for oceanographic research purposes traces back to the 
post-WW II era when surplus Navy support vessels were do-
nated to oceanographic institutions,  and modifi ed to support 
federally sponsored oceanographic  research activities,” says 
Schnoor.  “Navy research vessels have been purpose built to 
commercial standards since the 1960’s, and as with just about 
all Navy auxiliaries, they are not crewed by U.S. Navy per-
sonnel, but rather licensed, civil mariners.”

UNOLS
The University-National Oceanographic Laboratory System 

(UNOLS) is a non-profi t consortium of U.S. oceanographic 
research institutions, formed in the early 70’s to assist in the 
effective and optimized scheduling and operation of the U.S. 
ARF.  Membership includes both research vessel operating 
institutions and non-operator institutions.   
A support staff and offi ce are currently hosted at the Uni-

versity of Rhode Island Graduate School Of Oceanography, 
sponsored and funded by the National Science Foundation, 
the Offi ce of Naval Research, and the National Oceanic and 
Atmospheric Administration (NOAA), the Bureau of Ocean 
Energy Management and the United States Geological Sur-
vey.  UNOLS is governed by a chartered Council representing 
member institutions, and includes nine committees chartered 
to support the operations of research vessels and the scientifi c 
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endeavors supported by the vessels.   The committees support 
the following areas of vessel operations: cruise scheduling, 
vessel operations, vessel technical enhancements and fl eet im-
provement.   Vessel-based scientifi c disciplines in deep sub-
mergence, seismic oceanography, airborne oceanographic re-
search, Arctic operations, and ocean-based observing systems 
are supported by individual committees, which meet twice 
annually and provide direction and planning for optimizing 
science operations and future improvements.  
According to Jon Alberts, UNOLS executive secretary, the 

research community is looking forward to the new Neil Arm-
strong and Sally Ride.  “The new ships will take advantage of 
advances in technology.  They will have more effi cient propul-
sion systems, have improved crew and science staff habitabil-
ity, be more environmentally friendly and be quieter research 
platforms.  The ships will have better navigation systems and 
state-of-the-art dynamic positioning.  Automated handling 
systems will streamline launch and recovery of scientifi c in-
strumentation, requiring fewer people and conducting those 
evolutions more safely.”
UNOLS is working with NSF to plan and develop the next 

regional class research vessel to replace the existing coastal 

class of vessels.
ONR, NSF and NOAA will sponsor the next meeting of the 

International Research Ship Operators (IRSO) in October, to 
be hosted by Scripps Institution of Oceanography in La Jolla, 
Calif.  UNOLS will coordinate the agenda and logistics of this 
annual gathering.  The IRSO meeting brings together opera-
tors from around the world to share lessons learned, discuss 
common problems and solutions, and learn about new ship 
builds.  “We’re making a concerted effort to coordinate re-
search vessel schedules across nations to maximize utilization 
and help each other whenever we can,” Alberts says.  “We’re 
also facilitating barters where nations can use ships that may 
already be conducting missions in their geographic areas of 
interest, thereby reducing transits to the far corners of the 
globe. 

Chief Scientist Cruises
Alberts says UNOLS institutions is conducting Chief Scien-

tist two training workshops and cruises this year, sponsored 
by both the National Science Foundation and ONR, to provide 
early career scientists, post-doctoral candidates and graduate 
ocean science students an opportunity to prepare themselves 

Research Vessels

R/V Neil Armstrong
The nation’s newest oceanographic research vessel, the R/V Neil Armstrong (AGOR 27), has completed acceptance 
trials, and the U.S. Navy turned the ship over to Woods Hole Oceanographic Institution (WHOI) on Sept. 23, which will 
operate the vessel as part of the U.S. Academic Research Fleet (ARF).
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as  the next generation of chief scientists.  “They spend a few 
days alongside the pier in a workshop setting to learn how to 
plan shipboard fi eld work, how to request ship time, and the 
mechanics of leading a research cruise.  They then they go out 
for a week or so to go through steps executing a planned sci-
ence mission underway.” 
The next program will take place in Lewes, Delaware, home 

port of the University of Delaware’s R/V Hugh Sharp, and 
will include a fi ve day cruise on the Hugh Sharp to locations 
along the eastern seaboard as well as Delaware Bay and Ches-
apeake Bay. 
The focus of the November program at UDEL will be a 

UNOLS Robotic Platforms Chief Scientist Training Cruise, 
will focus attention on integration of robotic platforms (i.e. 
ROV, AUV, UAV) into the training cruise.  While there will 
be platforms provided, participants are encouraged to bring 
their own platforms and systems, providing an opportunity 
to operate their own instrumentation and collect preliminary 
data to potentially initiate their own novel research projects or 
programs.”
 “This cruise and a pre-cruise information workshop will 

instruct early-career marine scientists—including senior PhD 

students, postdocs, and fi rst or second year faculty members–
on how to effectively plan for, acquire, and utilize time at sea 
for multi-disciplinary research and education,” he says. Par-
ticipants have found the training to be valuable.
Diane Adams, PhD, of the Institute of Earth, Ocean and At-

mospheric Sciences at Rutgers University in New Jersey, says 
the chief scientist training cruise provided an opportunity to 
get a behind the scenes look at what it really takes to prepare 
and run a cruise. “Often, we get the hands on training on the 
at sea technical work, but there are important tricks for the 
management and personnel side that make a cruise a success.”
Amanda Nicole Netburn, a PhD candidate in biological 

oceanography at Scripps Institution of Oceanography at the 
University of California San Diego, says many students do not 
become actively involved in research cruises until it is time to 
start loading the ship, which it turns out is typically a year or 
more after the planning begins. “The UNOLS Chief Scientist 
Training program taught me that there is so much more to the 
process of planning and executing a successful expedition that 
will greatly benefi t my own research programs into the future. 
Participating in the program was an enlightening opportunity 
to learn about the details of cruise planning all the way from 
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making ship time requests in proposals to always walking off 
the ship with all data in hand.”  
“There is no better way to learn about this process than work-

ing directly from UNOLS and NSF staff, the Marine Techni-
cians, and experienced PIs. I believe my future research cruis-
es will be far more effi cient than they otherwise would be due 
to the knowledge with which I am now equipped through this 
training,” Netburn says.  “On top of all that, I collected ancil-
lary specimens of deep sea fi shes for my research, met a group 
of bright and friendly young scientists, and got to spend a few 
more days of my life in my favorite place in the world- the 
sea!” 

Arctic Research
UNOLS has a standing Arctic Icebreaker Coordinating 

Committee that works closely with the Coast Guard and the 
polar science community.  “The committee serves as a liaison 

between funding agencies and the Coast Guard to make the 
best use of the USCGC Healy as a research vessel, and to 
improve its science capabilities,” Alberts says.
The Coast Guard has two heavy Polar-class icebreakers that 

also have science capabilities, but has struggled to keep at 
least one of them operational.  President Barrack Obama re-
cently called for new icebreakers, but building new ships for 
the polar regions is costly.  “We expect we’ll be asked to help 
develop science mission requirements for the new icebreak-
er class,” Alberts says. Speaking in Alaska, President Barak 
Obama called for an accelerated procurement of new Coast 
Guard icebreakers. “These heavy icebreakers will ensure that 
the United States can meet our national interests, protect and 
manage our natural resources, and strengthen our internation-
al, state, local, and tribal relationships,” the president said.
But the vessels will cost an estimated $1 billion each, and 

Congress has not approved the funding.

Research Vessels

R/V Kilo Moana
The ONR small waterplane area twin-hull oceanographic research ship R/V Kilo Moana takes part in the second 
Radiance in a Dynamic Ocean (RaDyO) program, an at-sea research experiment in Honolulu. Twenty-fi ve researchers 
participated in the RaDyO experiment. Results from this project were expected to enhance our knowledge of imag-
ing through the air-sea interface and through-the-surface optical communications. 
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Th e Research Fleet
Operating Institution Ship Owner Length (ft.)

GLOBAL CLASS SHIPS
University of Washington THOMAS G. THOMPSON Navy 274

Scripps Institution of Oceanography ROGER REVELLE Navy 274

Woods Hole Oceanographic Institution ATLANTIS Navy 274

University of Alaska Fairbanks SIKULIAQ NSF 261

Lamont-Doherty Earth Observatory MARCUS LANGSETH NSF 235

OCEAN/INTERMEDIATE CLASS SHIPS   
University of Hawaii KILO MOANA Navy 186

Oregon State University OCEANUS NSF 177

University of Rhode Island ENDEAVOR NSF 185

Scripps Institution of Oceanography NEW HORIZON SIO 170

Bermuda Institute for Ocean Sciences ATLANTIC EXPLORER BBSR 168

REGIONAL CLASS SHIPS   
University of Delaware HUGH R. SHARP UD  146

COASTAL/LOCAL CLASS SHIPS   
Scripps Institution of Oceanography ROBERT GORDON SPROUL SIO 125

Louisiana Universities Marine Consortium PELICAN LUMCON 116

University of Miami F.G WALTON SMITH UM 96

Skidaway Institute of Oceanography SAVANNAH UG 92

University of Minnesota - Duluth BLUE HERON UMD 86

University of Washington CLIFFORD A. BARNES NSF 66

NOAA GLOBAL CLASS VESSEL (scheduled in cooperation with UNOLS) 
NOAA RONALD H. BROWN NOAA 274

USCG ICEBREAKERS (scheduled in cooperation with UNOLS) 
USCG USCGC HEALY USCG 420

USCG USCGC POLAR STAR USCG 399

USCG USCGC POLAR SEA USCG 399

Research Vessels
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Autonomy & Maritime Ops

I
nnovation and technological advancement is central to 
propelling maritime industries into a new era of effi -
ciency. While the idea of autonomy is now a welcome 
solution for several military and scientifi c applications, 

other sectors are yet to fully take the concept on-board. As 
autonomous systems are continually proven a success in the 
fi eld, the spotlight has now turned to the maritime sector. 
World-fi rst ventures are emerging with aspirations of prov-
ing the potential of autonomy and its ability to transform the 
future of ocean voyages. A new collaboration between Plym-
outh University and MSubs, has set a course to build the fi rst 
fully autonomous state-of-the-art ocean research vessel that 
will demonstrate the possibilities of autonomy within the 
shipping industry. 

The potential of autonomous vehicle technology to address 
the challenges of working in conditions that are dangerous or 
inaccessible has been recognized in recent years. The concept 
of autonomy has already reached many areas within the mari-

time sector, such as oil and gas, and particularly the military. 
While the terrestrial sector pushes on with drone technology, 
where major companies such as Amazon are investigating the 
potential of using drones for home deliveries, the shipping in-
dustry has yet to embrace it. 

“Some might see the lack of interest as conservatism on 
their part, and engrained adherence to having ‘eyes on’ the 
bridge at all times,” suggests Brett Phaneuf, Managing Di-
rector of MSubs. “But human error accounts for the majority 
of accidents at sea, so there needs to be a reassessment and 
a debate around this issue – autonomous technology should 
not be seen as some form of inherent threat to the safety of 
seafarers.”  

Plymouth University and Plymouth-based partner MSubs 
are now aspiring to build the fi rst full-sized autonomous un-
manned ship to sail across the Atlantic in 2020 – replicating 
the ‘Plymouth to Plymouth’ Mayfl ower route. Designed and 
developed in collaboration with internationally acclaimed 

PROJECT MARS
Th e future of Autonomy

By Kira Coley

(Im
ag

e:
 S

hu
tt

le
w

or
th

 D
es

ig
n)

24  MTR October 2015

MTR #8 (18-33).indd   24 9/29/2015   1:46:37 PM



and award-winning partners, the Mayfl ower Autonomous 
Research vessel (MARS) has the potential to transform and 
infl uence the future of world shipping, and inspire a new gen-
eration of ocean explorers and researchers.

“The idea arose organically from discussions taking 
place between some of our academics and Brett Phaneuf of 
MSubs,” explains Professor Kevin Jones, Dean of the Faculty 
of Science and Engineering, Plymouth University. “Plymouth 
University has a number of academics who conduct research 
into the capability and usage of underwater autonomous ve-
hicles (UAVs), and we have a great working relationship with 
MSubs, a company that has a great track record of winning 
international contracts, particularly in defense. At that point, 
the conversation was a conceptual one around technology and 
its adoption in the industry.” 

The concept was pushed forward by the Mayfl ower 400 
anniversary in 2020, which the city of Plymouth will be cel-
ebrating with a huge range of events and initiatives. 

“This historic symbolism of a ship crossing the Atlantic was 
greatly apparent to us, and we began to ask ourselves, what if 
we could mark that occasion with something transformative; 
something that referenced that landmark sailing but pushed 
forward the boundaries of marine technology?” said Jones. 
“Rather than looking back 400 years, we could look forward 
to the next 400. So now we have this focus on September 
2020, we will need to move quickly to ensure all of the fund-
ing, development and testing is completed.” 

THE DESIGN
MSubs will be leading on the construction, using its ex-

pertise in building autonomous marine vessels for a variety 
of global customers. The contemporary vessel, designed by 
the multi award-winning Shuttleworth Design, will operate 
as a research platform, conducting numerous scientifi c ex-
periments during the course of its voyage. MARS will also be 
used as a test bed for new navigation software and alternative 
forms of power, incorporating huge advancements in solar, 
wave and sail technology. 

Phaneuf explains, “One of the key aims has always been to 
ensure the Mayfl ower Autonomous Research vessel is pow-
ered from renewable sources, and that will include solar pow-
er and wind power. There are some signifi cant advancements 
in both solar panel technology and storage of that energy tak-
ing place right now, so we would be looking to tap into that 
emerging technology. We’ll also be drawing upon the Univer-
sity’s expertise in oceanography and navigation.” 

Committed to working with renewable energy sources, the 
design of the vessel will be developed with these limitations 
in mind. The solar cell area required for effective motoring 
is too large for effi cient sailing and safety in large waves. To 
overcome this, the design will likely include a folding wing 
system to increase the solar cell area by 40% in calm condi-
tions.

www.marinetechnologynews.com

MTR #8 (18-33).indd   25 9/30/2015   10:13:17 AM

http://www.marinetechnologynews.com
http://www.krakensonar.com/


Autonomy & Maritime Ops

The confi guration of the hull was designed to account for a 
low motoring speed and reduce wind. A trimaran was chosen 
because it provides the most effi cient hull form for low speed 
vessels. Without the need for accommodation, the center hull 
has been kept low to the water and the wings and deck are sep-
arated and raised above on struts. This allows waves to break 
through the vessel and signifi cantly reduces roll induced by 
wave impact. The outer hulls are designed to skim the water 
reducing resistance by 8%.

“Nothing of this size and complexity has ever been built 
for the civilian sector, and the questions we will be looking to 
answer are how do you generate and store enough power to 
ensure a vessel of this size can keep moving in all conditions? 
How do we manage the trade-off between the need for surface 
area to be devoted to solar panels and other instrumentation, 
perhaps connected to the research?” explains Phaneuf. “And 
from a technical standpoint of a different nature, how do we 
help start that debate over regulatory issues? We can put a rov-
er on Mars and have it autonomously conduct research, but we 
can’t yet sail an unmanned vessel across the Atlantic Ocean.” 

THE SCIENCE
MARS will conduct wide ranging meteorological, oceano-

graphic and climate data gathering and research. The vessel is 
intended to house one or more modular payload bays, much 
like a Space Shuttle, which will allow for fl exibility on what 
research can be conducted into the future.

 “It’s too early to talk specifi cs, but in time we do envisage 
the vessel hosting a full suite of METOCEAN sensors to con-
duct basic but persistent oceanographic, meteorological and 
climatological research. We will have an ADCP and DVL so 
we can look at current, a CTD will be periodically deployed 
so we get the salinity/temperature/depth at regular intervals, 
including sea-surface temperature and then a range of atmo-
spheric data,” suggests Professor Martin Attrill, Director of 
the Plymouth University Marine Institute. “There is the po-
tential to include deep-water bathymetric equipment, as there 
is a clear need for more data on the deep ocean, particularly 
in the polar seas. We will also look to host and launch gliders 
because they will really help us to address those challenges of 
how you conduct research in those conditions deemed dirty, 
dangerous or dull. Scientifi c investigation will defi ne the long-
term plans for the vessel.”

In addition to scientist research, the team hopes the vessel 
will assist in conducting research on renewable energy and 
propulsion systems for marine vessels. This would include 
studies into the development of software for automated and 
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autonomous operations for extended duration, advanced satel-
lite communications and co-operative behavior.

Data harvesting issues is also an area the group would like 
to see improved as well as the possibility of implementing 
‘goal oriented programming’ to create dynamic mission plans 
that better serves the scientifi c goals of a specifi c mission 
without signifi cant human intervention through direct opera-
tion of the Mayfl ower Autonomous Research Ship.

PROPELLING FORWARD
“There are a number of fi nancial, technological and regu-

latory hurdles that we will need to clear along the way. At 
this stage, it is an aspiration not a realization. But we will be 
inclusive, talking to authorities to achieve that buy-in we’ll 
need for regulatory change; welcoming partners whose exper-
tise might help to deliver a particular aspect of the vessel,” 
said  Attrill. “We are adopting an aggressive rapid prototyping 
program that leverages the experience the participants have 
in design, manufacture and operation of marine systems. And 
we’ll work with leading technology companies in the defense 
and civilian marine sector to integrate commercial and exist-
ing bespoke technology solutions from other areas of R&D.”

The group are working towards readying a model in spring/

summer of next year and launching that to the public. There 
will be a testing phase, with some of that taking place here 
in the Plymouth University Marine Building, using their cut-
ting edge wave tanks.  Following the year-long testing phase, 
the planned Atlantic crossing in 2020 will mark the 400th an-
niversary of the original Mayfl ower sailings from Plymouth, 
England to Plymouth, Mass. “If we can deliver the Mayfl ower 
Autonomous Research vessel, and obtain the various permis-
sions required to have it sail across the Atlantic, then we will 
have a lasting legacy for the shipping sector. We are hoping to 
play a vital role in the introduction, management, de-risking 
and technological advancement in use of unmanned and au-
tomated systems. While this may have a different morphol-
ogy and commercial purpose, it will nonetheless need all of 
the same sensors, equipment and software and meet the same 
regulatory issues. Crossing the Atlantic is, we hope, the start,” 
said Jones. The multi-million pound project is part of the Uni-
versity’s ‘Shape the Future’ fundraising campaign, recently 
launched at the House of Lords. Initial funding has been pro-
vided by the University, MSubs, and the ProMare Foundation, 
and corporate and private sponsorship will be sought for on-
going support. 
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A  vast number of marine animals live a sedentary exis-
tence or with limited mobility as adults. For these in-
dividuals, it is the dispersal of larvae that determines 

the settlement of future populations and the structure of eco-
logical communities. Plankton research is hindered by obser-
vational diffi culties, as traditional sampling methods fail to 
identify fi ne-scale distributions while accounting for changes 
in environmental gradients. Now, a group of Woods Hole 
Oceanographic Institution (WHOI) researchers and engineers 

have developed an innovative new system for sampling small 
planktonic larvae in coastal ocean waters, offering novel in-
sights into the intricate world of plankton dispersal and demo-
graphic connectivity. 
While species in larval stages have limited dispersal capa-

bilities, many are able to infl uence their horizontal distribu-
tion by controlling their vertical position, affecting transport 
and spatial distributions on bottom habitats. For scientists, 
determining the fi ne-scale distribution of individuals in the 

SUPR-REMUS: 

Th e Next Generation of 
Plankton Sampling

By Kira Coley

Autonomy AUVs
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water column, relative to environmental 
gradients such as temperature, salinity 
and circulation, reveals mechanisms of 
larval transport.
While understanding demographic 

connectivity in marine environments is 
crucial, research on larval dispersal has 
been hindered by the microscopic size of 
marine larvae and the inability to accu-
rately observe their movements in large 
expanses of water. Furthermore, while 
distributional patterns and behaviours 
are species-specifi c, larvae are diffi cult 
to identify with traditional methods and 
knowledge on vertical distribution and 
behaviour is lacking for most species. 
Historically, traditional sampling tech-

niques such as nets and bottle samplers 
have provided essential insights into the 
distribution and abundance of plankton 
species. The limitations with pumps and 
nets used today are that they require 
sampling at predetermined stations or 
towing nets behind a ship. Samples us-
ing these methods combine organisms 
collected throughout horizontal or verti-
cal tracks, making it impossible to de-
tect small gradations or species-specifi c 
patterns in larval distribution.
“It is diffi cult to get fi ne-scale larval 

distributions in the fi eld. For vertical 
distributions, the “MOCNESS” plank-
ton net sampling system has been used, 
but this system works for open ocean 
areas, not shallow coastal waters. Also, 
larval distribution patterns may be spe-
cies-specifi c, and it is very diffi cult and 
labour-intensive to identify larvae using 
traditional morphological examination 
under a microscope,” explains Annette 
Govindarajan, Research Specialist at the 
Woods Hole Oceanographic Institution 
and lead author of the paper.
The need for autonomous larval sam-

pling that can respond to environmen-
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SUPR-REMUS on board the R/V Tioga, on its way to our Buzzards Bay site. 
Credit: A. Govindarajan
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tal gradients is crucial for progressing this area of research. 
Adaptive sampling of this kind would greatly facilitate studies 
of larval transport, a process dependent on larval behaviour 
and physical variability. 
Therefore, advancements in current sampling methods is re-

quired that can resolve these spatial scales and take multiple 
samples in the fi eld.

New Plankton Sampling System
Woods Hole Oceanographic Institution (WHOI) researchers 

and engineers have developed a novel sampling system which 
allows the collection of small planktonic larvae in coastal 
ocean waters, taking into account environmental parameters.  
The sampling system combines three cutting edge tech-

nologies—an adapted Suspended Particulate Rosette (SUPR) 
multi-sampler, a REMUS autonomous underwater vehicle 
equipped with sensors, and identifi cation of organisms by 
DNA barcode analysis. 
The main objectives of the study were to couple the Sus-

pended Particulate Rosette sampler (SUPR), designed by co-
author Chip Breier for deep sea biogeochemical sampling, 
with a REMUS 600, and use this system to obtain the vertical 
distribution of barnacle larvae in Buzzards Bay. 
“Plankton nets that take discrete samples, such as multiple 

opening-closing systems, are meant for use in open water,” 
said Govindarajan. “Our goal was to sample in shallow water, 
and close to the bottom for larvae of coastal benthic inverte-
brates.”
The team modifi ed the SUPR sampler to fi t in the front sec-

tion of a REMUS 600, with additional foam and weights for 
buoyancy and trim. A fl ow meter measured seawater volume, 
which was pumped through external ports at predetermined 
times, and multiple 200um-mesh fi lters retained the plankton 
from separate samples.
The researchers targeted barnacles because their reproduc-

tive biology is well known, and the scientists knew when and 

where larvae would be abundant. Adult barnacles are sessile, 
but the planktonic larvae travel and disperse with water move-
ments. Several barnacle species co-occur in coastal Massa-
chusetts waters, but little is known of how their larvae behave 
and distribute differently in the water column.
 “Our new system, dubbed “SUPR-REMUS” can be used 

to obtain vertically discrete samples in shallow coastal water, 
unlike any other method. We programmed SUPR-REMUS in 
advance to initiate and terminate sampling at specifi c times. 
While sampling, REMUS collected environmental data in-
cluding temperature, conductivity, and depth,” explains Gov-
indarajan. “SUPR-REMUS lets us take discrete samples, in a 
way that nets can’t in shallow water areas.”
Last March, the team launched the SUPR-REMUS to con-

duct transects perpendicular to the coastline. On the fi rst mis-
sion it travelled between the surface to about 15m depth in a 
sawtooth (“yo-yo”) vertical pattern over a 9.9 km distance. 
The second deployment was more complex: the AUV’s upper 
and lower track boundaries were programmed relative to the 
surface and to the seafl oor, over 11.2 km distance.
“The deployments were challenging as the weather at the 

time was frigid, but we were very pleased with how SUPR-
REMUS performed,” said Govindarajan.
“The system worked well for collecting barnacle larvae, 

many of which was collected and used for genetic analysis. 
We had timed the deployment to coincide with the time of 
year when we knew the larvae would be abundant. However in 
the future we would want to consider increasing the fl ow rate 
to sample more dilute taxa.”
The work so far demonstrated the feasibility of using an au-

tonomous vehicle based sampling approach. This new method 
has the potential to collect larvae of other invertebrates as well 
as zooplankton, and together with genetic identifi cation, over-
come many existing limitations, offering the potential of valu-
able new insights in understanding larval distributions and 
transport dynamics.

Autonomy AUVs
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Frederic Terral, 
CEO & President, 

Brand Architecture Inc.
Next month in San Diego The Maritime Alliance will convene its seventh Blue Tech & 
Blue Economy Summit, an event which brings together a small group of highly infl uential 
executives and government offi cials for two days of discussion and social function. The 
meeting in San Diego is envisioned as a platform to give the subsea industry voice, a 
loudspeaker to convey the promise and opportunity within the sector. With that we spoke 
with Frederic Terral, CEO & President of Brand Architecture Inc., which last year 
created for The Maritime Alliance (see pages 32 & 33) and this year created for U.S. IOOS 
(see pages 34 & 35) stunning campaigns to help raise the profi le – the Voice – of this 
wonderous yet somewhat mysterious subsea industry.

By Greg Trauthwein
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Ocean Observation Q&A

For our readers not familiar, please describe the business 
of Brand Architecture.
Brand Architecture Inc. (BA) is an award-winning brand-

ing and design agency that was established in 1999. Our 
team members are located in Orlando, Boulder and Austin. 
We are known for our design of the Coca-Cola sign in New 
York City, Times Square and for our rebranding of Outback 
Steakhouse. We also work with startups and small businesses. 
Most recently, we were honored with the task to rebrand the 
U.S. IOOS, NOAA Program Offi ce. We love a design chal-
lenge and our passion to develop smart, creative solutions 
transcends industry and popular trends.

To date, looking at projects outside of 
the maritime realm – which project 

– are you most proud and why?  
There are many projects we are 
proud of but the Coke sign in 
New York is certainly up there. 
We had never designed a sign 
before and we were compet-
ing against a dozen well known 
and much larger fi rms than ours, 
with more relevant experience 
than our company. Our eclectic, 
multidisciplinary team of design-

ers, writers and illustrators worked 
seamlessly together to identify the 

simplest and most effective way to 
communicate the Coca-Cola brand es-

sence. The fi nal solution elegantly features 
Coca-Cola’s Dynamic Ribbon Device as seen on millions of 
cans and bottles around the world. Ten years later our sign 
still glows brightly on Times Square, and it’s still relevant to-

day as it was the day the lights 
were turned on.  

Last year we met at the 
Maritime Alliance’s Blue 
Tech & Blue Economy 
Summit in San Diego. 
Your team had created 
some stunning material 
for Maritime Alliance. Can 
you tell us the back-story on 
how your fi rm and the Mari-
time Alliance came together?
 My partner and BA founder, 

Wright Massey, introduced me to Mi-
chael Jones about three years ago. Michael was explor ing 
the possibility of creating a poster series from the Maritime 
Alliance to promote STEM careers in the Ocean Technology 
Industry to students considering their future career paths. Mi-
chael asked me if my team and I would be interested in work-
ing on such a project. My answer was an emphatic, “Yes!” 
The design team had a great time learning about the industry 

and it opened our eyes to technologies and efforts we were un-
familiar with. The posters are a result of our team’s deep dive 
into a strange new world. Being industry “outsiders” gave 
us the opportunity to present a new perspective to promote 
Ocean STEM to students and the freedom to not rely on past 
practices and standards. Michael opened our eyes to the ocean 
and we are pleased to know that the posters are now doing the 
same for others. 

As you delved into the maritime world, what facets did you 
fi nd most interesting or inspiring as you put together the 
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The IOOS community is 
excited to have worked 
with Brand Architecture 

Inc. to roll out an exciting 
new Logo and Brand,
 said Zdenka Willis, 

Director US IOOS 
Program Offi ce. 

It refl ects our evolution of 
a global enterprise and 
focus on the users and 
data, and building the 

best possible platform to 
work with our partners 
and peers, contributors 

and users, overseers and 
curious citizens.

seers and seers and 
zens.zens.

“The IOOSThe IOOS
excited toexcited t
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Ocean Observation Q&A

pieces that we saw last year?
We noticed that a common practice in the 

Maritime industry was a push strategy 
showcasing charts, numbers, and an 
overuse of messaging that would get 
lost with viewers. When we were 
strategizing ideas for the Mari-
time Alliance project, Michael 
Jones sent us books and links to 
images from the ocean’s depths 
that completely astonished us. 
Upon fi rst glance of the images, 
we were inspired. The ocean is 
such a mysterious place and we 
wanted to translate that with sim-
ple imagery to lure viewers in, as we 
were lured into the photos. There is so 
much we don’t know about our ocean 
and it was our mission to create a series of 
posters to ignite the curiosity of the future STEM 
stars of tomorrow.

Measurable results are the hallmark of any ad campaign. 
Perhaps this is a question better suited for Michael Jones, 
but can you discuss the measurable results that your cam-
paign helped to generate for the Maritime Alliance.
I would defer to Michael for this question. I can tell you that 

I’ve seen the posters at the NOAA offi ces in Silver Spring, 
MD and whenever I meet someone who has seen the posters, 
they go out of their way to compliment them.

I have often written and said that the only time anyone 
hears about the maritime industry in mainstream media 
is when there is an accident or a tragedy. Maritime and 
subsea matters are often subliminal, even to communi-
ties directly connected on the coast. In helping to raise 
awareness, to gain a foothold in the general population 
… to Give “voice” to the Blue Economy and the Blue Tech 
Clusters around the world … what are the most important 
aspects to consider, from your perspective. 
You said it in your question. I believe that the mainstream 

has become desensitized to ocean/marine accidents or trag-
edies. Unless there is a direct, personal impact, it’s just an-
other “problem” for someone else to “fi x” or attend to. There 
needs to be one voice to fi rst and foremost deliver a singular 
message for ocean awareness. This voice needs to pull and 
not push citizens in and once we have their attention, we can 
introduce them to the benefi ts of the Blue Economy and Blue 
Tech Clusters that impact their lives in ways they are not di-

rectly aware of. We need to stop yelling and 
scaring citizens. 

It’s like parenting, the more you shout, 
the more you are ignored. We need to 

tell a different story to capture their 
attention, one that needs to be un-
expected, unconventional, sur-
prising, and alluring. We need to 
recruit non-maritime, high-pro-
fi le, and infl uential mainstream 
partners to lead the efforts to 
deploy non-traditional strategies 
that pull in the general popula-

tion, on terms and strategies they 
are comfortable with. It’s not an 

easy task, but until bigger outsider 
voices join in the conversation, we’ll 

be stuck relying on mainstream media to 
alarm us for a ratings bump.

Does your work continue today with the Maritime Alli-
ance? If so, please provide details.
We have no current projects with TMA but we enjoy an on-go-

ing relationship of collaboration, support and mutual admiration. 

Each client, each industry, adds a small chip to your col-
lective memory and experience bank, and I would assume 
that this infl uences future work as well. Without getting to 
philosophical, can you explain how your work in the mari-
time sector has infl uenced your greater body of work?
Working in the maritime sector has not so much infl uenced 

our body of work as it has infl uenced us as individuals. I for 
one have gained a growing passion for the ocean and those who 
work to monitor and protect it. I have altered my purchasing 
habits. I have encouraged my staff to be more sensitive to our 
waste and standard workplace habits. I have sought out more 
work in the maritime space to contribute our expertise to help in 
any way we can. It has been a sort of awakening that cannot be 
undone. I look forward to more projects in the maritime sector 
and I hope to someday use our talents to make a difference in 
the overall awareness of the ocean, Blue Tech, Blue Economy, 
and all those who work diligently to make a difference.

e in the
tegy 
an 
t 

e 
so

ocean
series of 
future STEM 

rectly aware o
scaring citi

It’s like
the m

tell 
att
ex
p
r
fi
p
d
th

tio
are

easy
voices

be stuck 
alarm us for

This distinctive Coke sign is a prominent 
fi xture in New York City’s Times Square 

and is one of the projects of which Terral 
and his team are most proud.
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Software Solutions

O
ver the last decade or so there have been rapid 
advancements in the area of maritime smart soft-
ware and autonomy solutions, with developments 
ranging from advanced 3D graphical interfaces, 

operator-in-the-loop assistance all the way to un-assisted au-
tonomous adaptive operations. Adaptive is to say that the ve-
hicles are being equipped with the capabilities to re-plan and 
change their missions and behavior in response to feedback 
from the data they have gathered.  A major focus for these de-
velopments has been on software solutions to enhance the ca-
pabilities of UUVs (Unmanned Underwater Vehicles) where, 
because of the low-bandwidth acoustic communication, ap-
proaches used in other domains are not applicable.  For ex-
ample, UUV missions are typically going to transmit 30 bytes 
every few minutes, in contrast to an aerial drone that may have 
multiple HD video streams.

Smart Software Moving Towards Full Autonomy
The concept of autonomy and smart software can cover a 

wide range of levels of autonomy.  To start with, this advanced 
software processing can be as straight-forward as improving 
the visualization of the incoming data.  This might mean, for 
example, using 3D graphics techniques to help an operator 
process large volumes of data.

The next step up in complexity, traditionally referred to as 
decision support, relies on the smart software to reduce the 
amount / complexity of data that the human operator has to 
view.  The traditional example would be setting an alarm on 
temperature readings but modern software can process more 
complex data and identify subtler trends.
Moving up again in sophistication, the software processing 

can be used to achieve “operator-in-the-loop” autonomy. This 
might be adaptive control of the vehicle while the operator 
monitors progress and intervenes where necessary. 
The fi nal stage of smart software processing is for full au-

tonomy without the operator directly involved.  In this case, 
vehicles are capable of carrying out full missions indepen-
dently of operator input, even going so far as to adapt their 
behavior in response to the external environment. The main 
advantage to full autonomy is in situations where the vehicle 
has to operate for extended periods in a remote, hard-to-access 
or dangerous location.  

SeeByte Neptune
SeeByte developed a suite of software tools to provide en-

hanced command and control capabilities for off-board assets.  
Neptune  provides  a  payload  control  architecture  and  real  
time  autonomy  engine for unmanned systems to plan and 

Autonomy by (Soft ware) Design
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execute well known patterns of behavior that expedite and 
optimize single vehicle and multi-vehicle operations. There 
is a clear distinction between goal-based mission planning 
and straightforward pre-planned missions; goal-based mis-
sion planning places an emphasis on the outcome of the 
mission with the capability for the vehicles to autonomously 
re-plan the mission to best achieve the intended outcome. In 
essence, this allows the operator to focus on what the mis-
sion outcomes are, rather than how they will be achieved.
Neptune utilizes an underlying payload control architec-

ture (PCA) that benefi ts from modern layered data model 
design and middleware messaging technology.  This PCA 
effectively provides a level of abstraction between the sys-
tem hardware and control software, sensors and planning 
processes.  Neptune then builds an autonomy engine that 
provides a modular software architecture capable of inte-
grating third-party modules.  
All data processing is carried out by functions and any 

third-party can develop their own version for integration.  
This would include target recognition algorithms or seafl oor 
swath bathymetry following algorithms.  Neptune has had 
demonstrated on a number of occasions integration of third-
party functions that extend the core capability.
Similarly all vehicle planning is performed by behaviors 

and third-party integrations are also possible.  These could 
include new area survey approaches or ocean sampling pat-
terns for oceanography.  Various customers have used Nep-
tune with third-party behaviors to provide specifi c capabil-
ity not provided by the core product.

Benefi ts of Full Autonomy
The combination of PCA (abstraction layer), autonomy 

engine and modular software approach can provide a gener-
ic platform that consolidates all sensor, vehicle and mission 
data into one system. A major advantage of this is that mul-
tiple vehicles of different types can be integrated together 
in to the same collaborative network, effectively allowing 
operators to manage an entire fl eet of vehicles from a single 
common tool.
For example, recent operations have shown that on average 

the autonomy-enabled mission with two UUVs can perform 
the specifi ed mission in half the time normally required to 
carry out the same work using conventional UUV tools with 
two UUVs.  
Autonomous capabilities can also enable the force mul-

tiplier effect where previously fl eets of vehicles would be 
limited by labor intensive operating processes.  Breaking 
this link between the number of vehicles and the number 
of operators is vital in achieving the expected benefi ts of 
operating a fl eet of unmanned vehicles.
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Software Solutions
Finally the application of an autonomous UUV fl eet is start-

ing to extend across different maritime industries outside of 
the early-adopter MCM domain.  Two mini case studies about 
the applications of autonomous UUVs are presented below.

Mini Case Study: Pax River
The latest Technical Cooperation Program (TTCP) event, 

which was held at Patuxent  River, Md., in September 2015 
sponsored by the Offi ce of Naval Research (ONR), involved 
150 participants and 26 different technology teams / unmanned 
systems to provide demonstrations of various technologies.
SeeByte demonstrated new autonomous capabilities for un-

manned underwater vehicles (UUVs) in collaboration with 
several international partners. Autonomy architectures were 
used to enable multi-vehicle collaboration and inter-fl eet 
communications, as well as autonomous solutions for Mine 
Counter Measures. 
These include integration of SeeByte’s Neptune software 

with SeaRobotics’ family of general purpose Unmanned Sur-
face Vehicles (USV) as part of a Defence Research and Devel-
opment Canada (DRDC) contract.  This integration enabled 
the USV to act as a relay to an Unmanned Underwater Vehicle 
(UUV) squad. This is an important step needed in order to en-

able over-the-horizon UUV operations.
The UK Royal Navy Maritime Autonomous Systems Trials 

Team (MASTT) also attended Pax River with their recently 
delivered autonomy demonstration system for MCM.  This 
is a high level autonomous demo involving inputs from mul-
tiple nations and demonstrating SeeByte’s Neptune software 
which is the core open autonomy architecture for the UK’s 
Maritime Autonomy Framework, and third party, autonomous 
behaviours in multiple environments. Effectively, the auton-
omy system enables communications between international 
vehicles – in this case a Canadian UUV, three UK UUVs of 
different types and a British USV. Neptune allows end-users 
to develop their own autonomy behaviors, a crucial feature to 
allow navies to develop their own unique fl eets but be able to 
collaborate with other nations as fl eets will commonly run on 
Neptune. In the case of MCM, unmanned vehicles act as a lay-
er between any danger areas and the crew. While the vehicles 
are able to directly survey an area and gather large quantities 
of data, the crew is then able to review any points of inter-
est highlighted by the software and take appropriate measures 
to neutralise the threat. The systems were integrated with the 
UK’s Maritime Autonomy Framework (MAF), developed un-
der Dstl funding, which extends autonomy architecture to en-

Recent operations have shown that on average the autonomy-enabled mission 
with two UUVs can perform the specifi ed mission in half the time normally required to 

carry out the same work using conventional UUV tools with two UUVs.  
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able further advanced capabilities.

Mini Case Study: Stokes Bay
SeeByte, ASV and the Marine Biologi-

cal Association of the United Kingdom 
were awarded funding under Phase 1 of 
the Adaptive Autonomous Ocean Sam-
pling Network (AAOSN) SBRI.  The aim 
of the project was to reduce the complex-
ity and frequency of operator input when 
supervising large fl eets of autonomous 
systems from the shore.  Phase 1 focused 
on Tagged Fish Tracking and culminated 
in a demonstration of the autonomy be-
havior.  The core scientifi c question being 
addressed is whether the recently intro-
duced or updated fi sh management zones 
(MCZs, SACs, and SCIs) will have a de-
tectable effect on important fi sh species.
Following the successful completion of 

the fi rst phase trial, SeeByte, ASV and 
the Marine Biological Association of the 
United Kingdom have now been awarded 
$900k of funding to carry out Phase 2.  
This will run until April 2016 with the 
trials conducted on UK National autono-
mous assets managed by NOC (National 
Oceanographic Center, U.K.) , including a 
long endurance autonomous surface vehi-
cle, using a common interface and control 
system.  The phase 2 trials will include 
integration of a multi-beam echo sounder, 
for dynamic seabed mapping.

Conclusion
The maritime sector has been at the fore-

front of the development of smart software 
solutions for unmanned vehicles.  The aim 
of full autonomy, provided by tools like 
Neptune, is to allow multiple tasks to be 
run in parallel with the available vehicles 
automatically taking responsibility for 
tasks. The benefi ts of full autonomy are 
simpler planning, reduced error rates and 
improved reaction to environmental condi-
tions.  Nowhere has this been more clearly 
demonstrated than in recent developments 
in MCM UUVs.  However, these proven 
advantages are now starting to transfer to 
other commercial sectors and particularly 
to oceanography. It would seem that the 
capabilities of UUVs are only as sophisti-
cated as the software behind them.
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Clean Oceans

Drawn from the palace for the event, the King of Nor-
way looks more solemn than many are used to seeing 
him, as he walks the catwalk to bestow honors and 

the Nor-Shipping Young Entrepreneur prize on a young Dutch 
citizen. The 21-year-old Boyan Slat and his Netherlands-
based Ocean Clean-up impress not just King Harald and the 
Nor-Shipping awards committee, but a mixed audience of 800 
from the worldwide shipping community and Norwegian of-
fi cialdom.
The Young Entrepreneur Award honors a person under the 

age of 40, “a professional who has founded a successful com-
pany to address maritime challenges in an innovative and new 
way.” The prize injects a bit of youthful appeal and wildcard 
relevance to a Nor-Shipping conference and tradeshow that at-

tracted 15,400 visitors in 2015. The prize was juried in part by 
U.S.-based, clean-shipping protagonist, Carbon War Room.  

Innovation
Slat’s invention is an “ocean curtain” that drapes for miles to 

trap plastic bags, six-pack rings and other garbage tossed by 
humans or carried by the wind into the sea. His technology 
targets “the removal of half the (trash in the so-called) great 
Pacifi c garbage patch.” The “patch,” by various accounts and 
estimations, is a continent-sized swirl of refuse circulating in 
perpetuity off the Western U.S. 
“If you told me four years ago (during a summer school ex-

change) that next time I’d be back here accepting an award 
from the King of Norway I wouldn’t have believed it,” the 

Shipping’s Stake 
in an Ocean 

Clean-Up
The Nor-Shipping 2015 Young Entrepreneur 

Winner shows the way forward. 

By William Stoichevski

October 201542  MTR

MTR #8 (34-49).indd   42 9/29/2015   2:54:42 PM



poised, slightly giddy Slat says in a modest victory address 
that drew laughter and applause. He says he got the idea to do 
something about pollution when diving in Greece as a teenager 
and fi nding “more plastic bags than fi sh.” The idea that even-
tually spawned was “a very long fl oating barrier to passively 
concentrate the plastic,” since a clean-up using nets and boats 
would take “about 79,000 years and tens of billions of dollars.” 
“We’ve been able to show that with this technology, 100-ki-

lometer arrays deployed between Hawaii and California 
would clean up half the great Pacifi c (Ocean) garbage patch in 
10-years’ time,” Slat asserts, adding that he’ll take the award 
as a sign that the Ocean Clean-up project “has the support of 
the shipping industry, which is obviously an important stake-
holder in this project.”
Yet, in a note to Marine Technology Reporter, recent Cham-

ber of American Shipping chief executive Joe Cox says that 
while the shipping community has committed to preventing 
pollution it doesn’t necessarily see “clean-up” as its role. “An 
owner would naturally question his responsibility to clean up 
(or pay for) another owner’s pollution,” Cox writes, adding 
that, “I also think there should be acceptance by all who have 
polluted. Commercial maritime has a degree of responsibil-
ity; although so do other maritime users such as fi shing, some 
land-based industries, (boaters, etc.).”
Cox wasn’t briefed on Slat’s invention and couldn’t com-

ment, but he offered some caution. “An award given by an 
organization does not indicate universal support.”

Garbage Collection
Slat dropped out of his Aerospace Engineering studies to 

found The Ocean Clean-Up and begin an entrepreneur’s clam-
oring for funding and development. In 2014, he became the 

outfi t’s founder and chief executive after a crowd funding ef-
fort raised $2.2 million, or enough for a technology pilot to 
launch the platform-and-boom idea. Delft University in the 
Netherlands had already awarded the concept Best Technical 
Design, one of several honors awarded Slat in 2014, including 
a United Nations Champion of the Earth laurel.
The ocean clean-up installation — a two-kilometer proto-

type of which is due to deploy in 2016 — allows current to 
carry sea life beneath a boom while trapping buoyant garbage, 
especially plastic. It’s not known how effectively it’ll perform 
either operation over a many years, but its component materi-
als have been researched. Part of the system envisions a trash-
munching platform that lifts garbage out of concentration and 
into a silo for removal and destruction. No specifi c mainte-
nance or support vessel is understood to have been selected to 
work the long stretches of oceanic garbage collection.
“The scalable array of fl oating barriers attached to the sea-

bed (are) designed for large-magnitude deployment, covering 
millions of square kilometers without moving a centimeter,” 
Ocean Clean-Up literature says. Its researchers — including 
volunteers — suggest a 100 km section swept by ocean cur-
rents for 10 years would remove 42 percent of the great Pacifi c 
garbage patch. This area of spoiled sea and Slat’s idea have 
both received plenty of press and criticism since about 2012. 
Biologists have expressed the worry that the Clean-Up array 
could kill sea life. Blatt’s adherents point to the prize: much 
less ocean trash.
“We conservatively estimate (the size of the mess to be) 

70,320,000 kilograms,” the start-up says of the Pacifi c gar-
bage patch. After a 400-day engineering study that attracted 
100 engineers, a clean-up cost of €4.53 per kg was arrived at. 
A fact sheet says the feasibility study concluded only that the 

Big screen banner: Ocean Clean-Up CEO Boyan Slat above a captivated Nor-Shipping 2015 audience.
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Clean Oceans

concept “likely is a feasible and viable method for large-scale, 
passive and effi cient removal of fl oating plastic” from the Pa-
cifi c garbage patch.
Contributing scholars, including Slat, say most ocean plastic 

is suspended in the top three meters, where it will be trapped. 
Computer simulations and a 40-meter-long mockup strewn 
across the Atlantic showed plastic does travel along the barri-
ers, and there’s no accidental catch of “naturally buoyant” sea 
fauna. Slat and his engineering partners have tested the under-
water performance of the concept, and found the right amount 
of gravitational and centrifugal force to separate zooplankton 
and tiny plastic particles without harming the former.
Some company literature can sound as alarmingly dismis-

sive as the shipping industry attitudes of the 1960’s that Cox 
described. “The environmental impact of the concept is negli-
gible,” one text relays, and “No major legal hurdles have been 
identifi ed.” Assurances are given that the plastic collected is 
recyclable and that the silos can be emptied every 45 days 
from a giant platform powered by 162 solar panels. 
“The question I have is about the amount of garbage and 

types, i.e. who are the polluters? Also, where would the gar-
bage go? Who would accept it,” asks Cox.
Whatever the language of Ocean Clean-Up’s concept, 

the worthiness meter is off the scale. As if the Pacifi c pile-
up wasn’t enough, fi ve areas of converging currents in the 
world’s oceans, called gyres, are fast fi lling with junk. That’s 

not all: “While the debris primarily collects (in the fi ve gyres), 
it doesn’t just directly kill sea life, but due to the absorption 
of PCBs and DDTs, also poisons the food chain, a food chain 
that includes us,” Slat says.

Ocean Experience
In his letter, Cox affi rms shipping has come a long way in 

its attitudes. The Blatt award merely affi rms 2015 is not the 
1960’s, a time when “deck gangs did throw things overboard.” 
Cox admits to being one of those deck hands who thought, 
“It’s such a large ocean and this piece of detritus I have in 
hand won’t do much.”
Slat says seafarer, offshore industry and tourist education 

and manual collection have fallen short, and that it’s time for 
the ocean “to clean itself” using the Ocean Clean-Up solution. 
While no known net size will trap the smallest pieces of plas-
tic, the smallest mesh size (used in Clean-Up) does and while 
letting microorganisms pass through. Plastic bits, large and 
small, are eventually eaten by the 24 platforms envisioned in 
Slat’s fi rst, full-scale pilot. In a presentation of his ideas, Slat 
refers to a maritime accident during which six cargo contain-
ers of plastic spilled into Hong Kong harbor in 2012. “The 
largest oceanic plastics spill ever” would be easily munched 
up by his Clean-Up array. The full-scale version could clean 
“55 containers (of spilled plastic) per day.”
For the shipping industry – his new “stakeholder” – Slat 

Garbage Belt: 
A rendering of plastic about to be processed.
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points to the “$1 billion” a year in ship damage caused by 
fl oating plastic. That junk would be recycled and sold for $500 
million, the “payback” for a plan of execution Slat puts at €300 
million. Sounds like a worthwhile business proposition.
Meanwhile, CEO Slat and his supporting cast of researchers 

and volunteers — now an ocean-experience enterprise (pay 
to be a part) and a mass movement organized by social media 
— have ploughed another barrier into the densest reaches of 
the great brown Pacifi c gyre. In tow behind their sail boats, 
the plastic traps have shown that design and operational costs 
might come down, after it was found a shallower barrier also 
collects garbage. 
This summer, another Slat-led expedition heads for Ber-

muda, the Azores and the North Atlantic Garbage Patch. For 
aspiring engineers with sea legs, Slat says he’s hiring: two de-
sign and structural engineers; a hydrodynamic engineer and a 
fi nance intern. He’s also looking for volunteers with specialist 
training, including communications. 
Whatever one thinks about Slat, his “solution” or the high-

profi le support and coverage he’s received, no better ideas 
have appeared to clean things up. The shipping industry might 
be partly on board, but other coastal industries — offshore 
energy or aquaculture — might want to pitch in with an award 
of their own. As Cox said, who are the polluters?

www.marinetechnologynews.com Marine Technology Reporter   45

MTR #8 (34-49).indd   45 9/30/2015   2:36:57 PM

http://www.marinetechnologynews.com
http://www.sbg-systems.com/


ROV Technology Interview

For our readers not familiar with Deep Ocean Engineer-
ing, please provide a brief company history as well as in-
formation that give them the size, scope and depth of your 
current product line and operations.

Takeda 
Deep Ocean Engineering, Inc. is a privately owned small busi-
ness founded in 1982 and is incorporated in California. Deep 
Ocean Engineering is a technology-based engineering and 
manufacturing company that provides integrated robotic solu-
tions for various underwater applications in harsh and diverse 
operating environments.  Deep Ocean designs, builds and tests 
its remotely operated vehicles (ROVs) from its plant in Cali-

fornia.  Deep Ocean has been in operation for over 30 years 
and has sold more than 600 ROV systems in over 30 countries 
worldwide.  Deep Ocean’s ROV systems have been used in a 
broad range of industry applications - military, security, sal-
vage, long tunnel and pipeline inspection, customs, nuclear 
and hydroelectric power plants, dams and lakes, offshore oil 
and gas servicing, scientifi c research and education, fi sheries 
and broadcast fi lming. Customers include the military organi-
zations of twenty-fi ve (25) countries (including the U.S. Navy, 
Naval Surface Warfare Center, Explosive Ordinance Disposal, 
Naval Facilities Engineering and Service Center and Army 
Corps of Engineers), the FBI, Canadian Defense, UK Cus-
toms, various utility power companies, science, law enforce-

Deep Ocean Engineering
Last month MTR sat with  Deep Ocean Engineering – Robert Sabo, President & Corporate 
Secretary; John Bergman, Vice President of Engineering; and Mike Takeda, Director 
of Operations – to discuss recent advances in the fi eld of ROV outfi t and operation.

By Greg Trauthwein

DOE’s Bergman, Sabo & Takeda
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ROV Technology Interview

H-1750 USV Mission: 
Survey USS Arizona and USS Utah

Deep Ocean Engineering Inc.’s Unmanned Surface Vehicle, H-1750, was selected to survey 
the historic USS Arizona and the USS Utah at Pearl Harbor, Hawaii

Deep Ocean Engineering participated in the fi rst comprehen-
sive multibeam survey of the USS Arizona and the USS Utah 
at the World War II Valor in the Pacifi c National Monument 
in Pearl Harbor, Hawaii.  During a week in October  2014, 
team members from Deep Ocean Engineering, Inc, R2Sonic, 
Autodesk, and eTrac traveled to Oahu to conduct these sur-
veys as a gift to the National Park Service.  
In the months leading up to this survey, R2Sonic contacted 
Deep Ocean to use its their H-1750 USV as an unmanned 
platform to operate their SONIC 2020 multibeam.  Typi-
cally, these surveys are completed using a 2-3 manned vessel 
with an affi xed multibeam but the survey site above the USS 
Arizona has a height restriction where a manned vessel can-
not navigate.  The memorial building that straddles the USS 
Arizona makes for a low ceiling above the water at various 
tides.  Couple that with the shallow depth of water above the 
sunken ship and there is a very tight set of survey vehicle 
characteristics that must be met.  
The survey’s goals were reached and 100% high resolution 
sonar coverage was obtained of both sunken warships to re-
place the artists’ rendition surveys from some 30 years prior.  
This will yield high quality measurements of the ship that 
can be repeated over time and from there, changes such as 
shifting, settling, and coral growth can be evaluated, some-
thing that was absent from the surveys from 30 years ago.  
Not only will it provide a long term monitoring baseline, but 
a 3D scale model of the USS Arizona will be created and 
used for display purposes at the memorial site.  

Pictured, from top to bottom:

The H-1750 USV’s shallow drafting and maneuverability 
made it a suitable fi t for the shallow waters above the 
sunken warship USS Arizona.    (Photo: AJ Cecchettini)

The H-1750 USV was able to be easily transported to 
Ford Island in the back of a small truck to continue run-
ning surveys at the partially submerged USS Utah. 

(Photo: Shaan Hurley)

The low ceiling of the USS Arizona Memorial building 
made the H-1750 a well-suited for this survey.  

(Photo: TJ Kneale)

 Case Study
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ment and security groups.  
As part of Deep Ocean’s efforts to bring 
the latest technology to the market, 
Deep Ocean has recently diversifi ed 
its product line with the introduction 
of unmanned surface vehicles (USVs).  
Leveraging the knowledge and experi-
ence of the ROV world, the new USV 
product line continues that same tradi-
tion of an integrated robotic solution 
for various marine applications.    
In addition to offering a complete 
range of standard ROV and USV sys-
tems, Deep Ocean provides custom-
ized solutions for clients with specifi c 
requirements.  Tailor-made solutions 
are engineered from component tech-
nologies, which have been proven in 
various industry applications.  The 
engineering and manufacture of ap-
propriately confi gured submersible 
delivery systems also include the in-
tegration of a wide variety of sensors, 
tools, electronic navigational controls 
and tracking systems, instrumentation 
packages and accessories.  

Please give specifi cs on each of your 
individual product lines / families, 
with specifi cs regarding the number 
of vehicles in operation and their 

primary use. Please be descriptive of 
the family/line traits and character-
istics 

Bergman
Deep Ocean Engineering (DOE) has 
diversifi ed its product offering to in-
clude both ROVs and USVs. Our 
USVs can be controlled either manu-
ally or autonomously for many survey 
scenarios. Bathymetry, ADCP, multi-
beam sonars, HD video, LIDAR, etc. 
From the small I-980 (0.98 meters) 
to the I-1650 (1.65m) and the H-1750 
Catamaran (1.75m) which was used 
for the multibeam survey of the USS 
Arizona and USS Utah in Pearl Har-
bor. Three standard ROV product lines/
classes. Additionally, special projects 
like Hydro Quebec’s hydroelectric sur-
vey system, etc.
 
1) Nuclear inspection ROV: Our line 
of nuclear inspection systems (the 
Firefl y, Dragonfl y, and Phantom 150 to 
name a few) survive and thrive in the 
extreme environments of heat and radi-
ation inside a reactor where reliability 
is paramount.

2) Observation ROV: The T series, 

Set to deploy L4 in Russia.
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300m depth – Really, the “observation class” ROV has been 
redefi ned here at DOE. This class has morphed past having 
just an SD video channel as its primary sensor. Now it in-
cludes multiple HD video channels, multibeam imaging so-
nars, DVL, INS, USBL, along with a manipulator for light 
intervention, etc. In fact, our T5 outfi tted with the Homeland 
Defense skid has all of these sensors and still has available ex-
pansion ports as standard. It should be noted that even though 
these small, man-portable, systems can be heavily loaded with 
all these work-enabling gizmonics, they are stable platforms. 
The T5 has what I would call a ridiculous amount of thrust, 
signifi cantly more than the ROV’s dry weight. I have yet to 
hear anyone complain about having too much power.
 
3) Light work class ROV: The L and S series, 500 and 1000m 
depth respectively – larger, heavier, systems that are capable 
of carrying larger sensors, providing even more power, and, 
all the while, doing it deeper. These larger systems are often 
outfi tted with electro-hydraulic manipulator(s)/tools.

From previous conversations, I realize the importance of 
fi ber optics to the concept of your vehicles. For the ben-
efi t of our readers, kindly explain how fi ber optics has en-
hanced the DOE line of vehicles. 

Bergman
Fiber Optics are nothing new at DOE. We have been using 
them for at least the last 20 years. Now it actually reduces the 
price of the umbilical since it allows the umbilical design to 
use much less copper. The umbilical can be thinner, reducing 

drag and improving performance. And, of course, delivering 
the bandwidth that today’s sensors demand. Also, terminat-
ing modern FO umbilicals is a simple task that can be done 
quickly in the fi eld by technicians without any special skills, 
all at a very low cost.

Obviously there are still some that have not bought into 
the Fiber Optic solution. Can you explain some of the per-
ceived drawbacks to fi ber optic use, and provide insight 
why you believe that those objections are not valid. 

Bergman
Deep Ocean Engineering has been around for many decades 
now, making ROVs since pioneering this market in the early 
1980s and, as such, still has relationships with of “old school” 
customers that only feel comfortable with a wire that they can 
solder. Also, they may remember horror stories about fi ber 
terminations. Terminating a fi ber tether is a breeze now. Also, 
the world of digital telemetry may seem daunting to those that 
have spent most of their career in the analog world. I’m sure 
that they often had to be magicians, fi nding a way to multiplex 
one more signal or fi nd an extra wire or two. Now, all the cop-
per in the tether can be used for what it does best, transmit 
power with plentiful signal paths up the fi ber.

Aside from fi ber optics, what do you see as the characteris-
tics of your vehicles that make them unique in this space? 

Bergman

ROV Technology Interview

L5 with 
BlueView 3D sonar
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Durability, these systems last for decades. Stability, users get 
the best video and exceptional data quality. Expandability, 
standard spare ports provide power and telemetry for whatev-
er needs present themselves to a customer in the future. Sim-
plicity, these systems are easy to use and interface to. And, 
lots of power - can’t have too much of that. Also, it’s the sup-
port of the factory. DOE really goes the extra mile to support 
our customers for the decades of use we expect to see from 
our systems.

Please discuss how the recent downturn in the offshore oil 
and gas markets have affected your business? 

Bergman
The downturn in the offshore oil and gas markets has not 
made an impact to our overall sales. Fortunately, Deep Ocean 
Engineering is well diversifi ed in the markets it serves besides 
oil and gas. These markets include port and harbor security, 
military, homeland defense, nuclear and hydroelectric power 
plants, inshore dams and lakes, scientifi c research, fi sheries, 
salvage, search and recovery, broadcast fi lming, hydrographic 
surveys and pipeline inspections, to name a few.

When you look at the markets you serve today, where do 
you see bright spots, and why?

Bergman
By niche and back to our roots. The “T” series ROV provides 
affordable and formidable capability to many users that would 
otherwise either have to use survey boats and put divers at risk. 
These systems are easy to transport and can deploy quickly 
from a vessel of opportunity. This has, and will continue to be, 
DOE’s primary market.

By world region, Asia, with its seemingly boundless infra-
structure growth, presents oportunities

What ONE technology has had the greatest impact on 
DOE’s ability to provided engineered solutions to the sub-
sea market? 

Bergman
If I had to pick one technology, it would be computers, both 
embedded and PCs. Legacy Phantom ROVs were “hard-
wired,” and, at the time, this was a strength. They had the 
majority of electronics located on the surface so even if the 
system was fl ooded, I could be hosed out, dried, and back in 
business in a couple hours. This architecture isn’t practical 
with longer tether lengths and the bandwidth requirements of 
modern sensors. Now, with our open frame designs, we can 
mount new hardware and sensors anywhere. Going digital has 
made our tethers small in size yet dripping fat with telemetry 
space. In short, computer technology allows for a standard-
ized footprint that can accommodate nonstandard applica-

tions, things we can’t anticipate but can certainly be prepared 
for. DOE’s ROV systems are ready for anything the market 
demands now and in the future.

S5 in the shop.
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Ervik & Saevik’s ROV Haul
“Here’s the other owner of the ship,” says Rita Saevik of her 

partner, Espen Ervik, the ship’s captain, in the gentle, slightly 
breezy English common in these parts. Saevik is manager of 
Ervik & Saevik’s 80-meter purse seiner and multipurpose ves-
sel, the Christina E. She introduces herself by recalling the 
dreamy day on the wide-open Barents Sea when she decided 
to own her own vessel. She was 11 and fi shing with her father.

Although the fi rst of four pelagic fi shing seasons is about 
to begin, Saevik talks contracts, including the recent 180-day 
charter extension with Statoil for subsea inspection work by 
ROV. There’s the growing list of jobs won in the “off-season” 
for doing environmental research; for towing a single seismic 
streamer; hiring her own ROV crew and then getting ready for 
future work with arguably more suitable AUVs. 

The two trained captains compete with the township of He-
roey’s 150 OSVs and 3,500 sailors in the cutting-edge fl eets 
of Olympic, Island, Havyard and others, including the seismic 
survey crews of Sanco. Tech-savvy Captain Ervik confi rms 
the vessel has been modifi ed to offer ROV teams three deck 
power supplies: 3-phase, 440V of 400 amps, 300A and 6300A 
and 305 kilovolts, 230 kVa and 50 kVa. We avoid day rate dis-
cussions — she’s obviously cheaper than a large OSV — and 
we learn of the Christina E’s other advantages of speed to mo-
bilization, deck space, Karmoy cranes and winches. There’s 
“roll-reduction” to operate WROVs in rough weather and a 
retractable keel on which subsea equipment can attach.

Argus ROVs
While Statoil, the locals say, “thinks mostly about fuel con-

ROV & AUV Report: Norway

Fishing for V
With more than 50 offshore service vessels (OSVs) laid-up in the North Sea due to less 
drilling, fl eet owners with fi sheries roots are showing signs of “going back” to the past for 
“new” ideas on how to adapt in lean times. Fitting and testing novel equipment and new 
ways to work was one way. Super charterer Statoil has looked to the fi shery for cost-cutting 
salvation and, along with other oil companies, has chartered a purse seiner fi tted for ROV 
and AUV work, seismic shoots, subsea lifts and seabed surveys. In these times, it’s about 
value increments.

By William Stoichevski
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Rover and work 
ROVs in action.

Value
sumption.” Saevik says she would prefer they and other oil 
companies brought their own ROV’s aboard. Statoil and 
other oil companies have chartered the Christina E. for fi ve 
assignments.

“I hired the personnel and the two ROVs,” she says, add-
ing that the resulting earnings are “just not comparable” 
to profi table fi shing. She confi rms, though, that the local 
fi shing vessels in the fl eets of offshore vessel owners are 
growing despite shrinking fi sh quotas.

To serve crews, the ROV pilot room is has the feel of an 
high-end OSV. The Danish cook is more chef than cook. 
Saevik says she spent $700,000 on art. 

We remove our shoes to follow a fi rst offi cer tiptoeing to 
the engine room in her socks. ABB has tweaked the elec-
trical and propulsion system so the 2.5MW and 4.5MW 
engines can handle a seismic operation’s heavy tow. “It’s 
EM seismic,” says Saevik.

“You’re towing a cable that pulses the ocean bottom.”
Several days later, we called Argus ROVs, who Saevik 

had hired for the Statoil gigs. A voice on the line told us 
their ROV operation aboard the Christina E “Went much 
quicker and smoother that on some other jobs. The crew 
were very effi cient.” Class’s DNV GL has helped her get 
machinery and equipment ICE-C compliant for ROV sur-
veys. It’s not known whether her HIPAP 500 hydro acous-
tic sonar was put to work for offshore work (it surveyed the 
bottom for the environmental surveys). There’s deck space 
for three 20-ft. ROV containers. 
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ROV & AUV Report: Norway

Flexible Partnership: Captains Rita Saevik and Espen Ervik of Ervik & Saevik.
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Multi-Purpose: The Christina E tows an EM seismic cable.
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ORG Geophysical
SINTEF brought its own ROV when doing ocean re-

search. Two other research institutes and the oil companies 
have also made use of the comfortable cabins for 34, the 
conference room, the three bridge work areas and separate 
Inmarsat data network. Summer 2015 saw the Christina E 
perform a 90-day seismic survey for ORG Geophysical in 
the Barents Sea. It followed a similar one in 2014. Environ-
mental survey work on the British and Norwegian sides of 
the North Sea in 2013 rounded out a season that also saw 
an ROV LoVe installation and separate seabed survey. Two 
more ROV environmental surveys were won in 2012. 

“The ship has been used for WROV, survey, installation 
of subsea equipment and seismic,” Saevik says, adding that 
“offshore support” and AUV operations are also suitable 
work (as is pipe and cable-lay inspection). In summer 2014, 
a 10-week AUV tender was won, but it was decided instead 
to follow the promise in a six-month seismic contract that 
came with options.  

The Broker
The break from purse seining in order to do Statoil sub-

sea work in September suggests Ervik & Saevik see the oil 
company as vital for their future. “The mackerel season 
can’t be interrupted,” says Saevik, so it was cut short, in-
stead, for that 180-day contract and its options.

The cranes, space and crew are clearly adept at remov-
ing and adding equipment to match the job and season. Yet, 
while ROV and AUV crews have a willing, able and com-
pliant charter vessel in the Christina E (she’s won an envi-
ronmental award for her NOx), Saevik clearly sees the need 
to grow. The Christina E., it turns out, has “one competitor 
in southern Norway.”

“We dared to go offshore,” but then “The learning curve 
was through the roof,” Saevik says. It was fi tting acknowl-
edgment of Statoil’s rigorous supply chain qualifi cation 
program. Meanwhile, Ervik and ABB’s reworking of the 
vessel to make the most of her DP 1 and CAT engines; her 
bottom-scanning sonar and winches has created a multi-
purpose vessel, or MPV, and capable OSV for cost-con-
scious project managers.

 “I want more vessels,” Saevik says. Yet, like the other 
OSV owners all she can do is “tell the brokers she’ll be free 
(for offshore assignments) soon.” 

All charters go through them. 
Sanco looks to GoM 

Pulling a single streamer, long-line style, might soon be 
the work of many, judging by the dire seismic market sized 
up by Sanco chief operating offi cer, Rudy Amundsen.

A market economist, now, and a former Ramform captain, 
Amundsen remembers Sanco entered the seismic market on 
a fi shing vessel converted to refuel OSVs and carry their 
equipment and parts. Today, like the original Sanko Chaser, 
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ROV & AUV Report: Norway

the ice-class tanker Sanko Sky chases vessels that pull long 
nine-kilometer, 15-cable streamers. All seven Sanco vessels 
are built here in Sunnmore, including the 4D-capable Sanco 
Star (now with OceanGeo) and the Sanco Swift and Sanco 
Sword with Dolphin Geophysical offshore Australia. 

Sanco is fresh from the record-setting 125--sq.-km. shoot 
offshore Myanmar for Shell Myanmar, where the Sanco 
Sword spread its 12 streamers to a “record” (per-kilometer) 
day rate and spread of 12 sq. km.

Now, with a 50 percent cut in seismic budgets being felt the 
world over, Sanco is looking to the past fi sherman’s strategy 
of retooling. At Las Palmas in the Canary Islands — a base 
being revitalized by others, including Rolls-Royce — Sanco 
is fi tting seabed seismic equipment but faces delays ahead of 
a planned shoot in January 2016 with Houston-based Ocean-
Geo.

The Bad News
Exacerbating today’s dearth of surveys, there’s a persistent 

oversupply of vessels and fi erce competition for the few going 
tenders. About 40 high-end, 3D seismic vessels will be out of 
work by year-end 2016, says Amundsen.

“The good-times contracts are expiring, and within the year 
for most,” he warns. In that time, there’ll be two massive PGS 
vessels delivered from Japan. “It’s just not a good market 
now,” and not helped, he says, by elections in formerly active 
Nigeria, where contract delays are now the norm, or sanctions 
that have hurt Russian exploration. Worse, a project of West-

ernGeco’s is understsood to have sailed from new-build quay 
to cold-stack. Polarcus, once a market darling, runs its own 
vessels but owes nearly USD800 million, although new Sep-
tember geophysics sales ought to help. 

The Good News
Dolphin, now equipping its new-builds, plies Russia’s Kara 

Sea with Sanco, although U.S. companies are still active there, 
so sanctions have yet to fully disrupt global marine deal-mak-
ing. The good news comes from Sanco client PGS and the 
chance several of its vessels will soon fi nd employment off 
Newfoundland, Canada — toward which the Sanco Spirit was 
last known to be steaming — and on the Mexican side of the 
Gulf of Mexico. The fi nal stages of pre-funding for multi-
client promises an opportunity to sell results for a company 
with three cold-stacked Ramform survey vessels. “Fifty-per-
cent prefunding is good enough for most,” says Amundsen on 
when a multi-client survey operations begin to look profi table. 

In a note to shareholders PGS says things ought to start 
looking better for seismic in 2016.

DOF, Statoil ID ROV Value
As DOF Subsea — with its 71 OSVs and 11 ROV types — 

announces $350 million in Canadian, Australasian and Gulf 
of Mexico contracts for inspection, maintenance and repair, 
or IMR, it’s clear, here, that the mini submersibles from rival 
Bergen were key.

The IMR work is unavoidable for oil companies, and the 

Survey Savvy: Sanco COO Rudy Amundsen.
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DOF awards show the value of having 
several ROV and AUV types in your 
purpose-built fl eet of subsea construc-
tion vessels. ROVs can keep you com-
petitive when times are tough. Further 
up the littoral, in quietly busy Ulstein-
vik, people remember when the ROVs 
of Island Offshore earned work inspect-
ing moorings for a billion-kroner new-
build still waiting for its fi rst major 
Statoil offshore construction mission.

Unlike DOF’s success, the news here 
is modest at best — two more laid up 
vessels, this time for Havyard, but 
Statoil has just signed a deal with the 
simulator centers at Aalesund and Faas-
navaag to train all future subsea crane 
operators and ROV pilots in integrated, 
“augmented” subsea operations. The 
simulator award may seem like mere ne-
cessity, but it belies another hidden mar-
ket for ROVs: supporting subsea lifts 
and inadvertently jacking up the quality 
of subsea simulation training by feeding 
mission experience to designers of the 
SIM projector technology. 

U.K. expat Joel Mills, the Aalesund-
based technological design director 
behind the simulators of Faasnavaag 
Academy and the Centre of Excellence 
in Aalesund, says that both the electron-
ic tags on the subsea equipment being 
installed and the new equipment aboard 
today’s ROVs “feed each” in a spatial, 
information loop.

The Aalesund facility’s dome crane 
simulator will train all involved in an en-
tire subsea operation, while Faasnavaag 
will do individual training, including 
ROV SIM training from Q4 2015. It’s 
understood that half of all NOV and 
all TTS cranes have been SIM’ed for 
training. Now training for complex op-
erations with low-speed ROVs will be 
possible to augment the survey work of 

faster ROVs. 

Aasgard Catalyst
It was Statoil’s training gear-up for the 

launch to the sea bottom of a giant gas 
compression manifold for the Aasgard 
oilfi eld that started the “augmented sub-
sea” training here. Two WROVs have 
been in the SIM for over a year, but put-
ting cranes and ROVs together in the 
SIM is new.  

“In subsea crane lift you need a sub-
sea view, and this is a fed view from an 
ROV,” says Mills.

He says about 85 percent of offshore 
accidents are down to humans, so “this 
type of training presents a savings in 
risk”. 

ROV views have helped with the giant 
screen SIMs of “virtual prototyping” (a 
la Aker Solutions), but they’re still new 
to integrated operations training, even 
for Statoil.  “The survey screen (looped 
from or to an ROV) is no longer 2D,” 

explains Mills, adding, “When you turn 
on your (navigating) screen you’re able 
to get a full 3D view. It’s like turning the 
lights on underwater.” 

In the augmented subsea SIM reality, 
all the information gathered by ROVs is 
put back into the SIM for third-person 
viewing or for the crane operator to see 
directly into a structure for added visual 
security or just an excellent image of the 
seabed.

Via transponders on the ROVs, mis-
sion info is run through the real SIM “so 
there isn’t just a SIM scenario”. ROV 
tech increasingly also allows feedback 
for better future ROV designs.  

“They’re more instinctive than a crane 
and better with regard to humans in the 
(info) loop. Joysticks point the ROV to 
where you want to go,” says Mills 

Mills, meanwhile, is just back from 
demoing a SIM of divers integrated with 
ROVs and cranes. “It’s still in the demo 
stage,” he says.

Ph: (714) 546-3478  |  www.secoseals.com  |  sales@secoseals.com

The good news comes from Sanco client PGS and the chance several of its vessels will 
soon fi nd employment off Newfoundland, Canada — toward which the Sanco Spirit 
was last known to be steaming — and on the Mexican side of the Gulf of Mexico.
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Sponsored by the Marine Technology Society and the IEEE 
Oceanic Engineering Society, the annual event focuses on ad-
vances in marine technology, science, education and policy, 
drawing on an international audience of more than 2,000 at-
tendees; up to 200 exhibitors showcasing the latest innova-
tions in products and services; more than 500 professionally 
reviewed technical papers; plenary sessions with leaders from 
industry, academia, the military and government; tutorials, 

workshops, demonstrations, government listening sessions, 
social/networking opportunities, professional fi eld trips and 
more. This year’s theme, “Sea Change: Dive into Opportu-
nity,” aims to shine a light on some of the most critical issues 
the world faces today and how our community can help soci-
ety develop solutions to address their impacts and benefi t from 
new opportunities. Following is the exhibitor list at press time, 
with highlights on select companies.

Event Preview: Oceans 2015

Oceans 2015
The MTS/IEEE Oceans ‘15 conference and exhibition is set to 
take place October 19-22, 2015 in Washington, D.C.

Agile Sensor Technologies, Inc.
Booth 525
www.agilesensors.com

ALSEAMAR
Booth 338
www.alseamar-alcen.com

AML Oceanographic
Booth 239
www.amloceanographic.com

Aquabotix
Booth 436
www.aquabotix.com

ASL Environmental Sciences, Inc.
Booth 320
www.aslenv.com

Atlantic Canada
Booth 524

AXYS Technologies Inc.
Booth 221
www.axystechnologies.com

BioSonics, Inc.
Booth 720
www.biosonicsinc.com

Boston Engineering Corp.
Booth 228
www.boston-engineering.com

Campbell Scientifi c
Booth 626
www.campbellsci.com

BIRNS, Inc.

Booth 602, 604

Founded in 1954, BIRNS, Inc. is an ISO 
9001:2008 certifi ed global leader in the design 
and manufacturing of high performance light-
ing and connector systems for deep ocean, ma-
rine, military and nuclear power applications.
www.birns.com

Canal Geomatics
Booth 232
www.canalgeomatics.com

CARIS USA

Booth 533

Established in 1979, CARIS designs and build 
software solutions to meet the geospatial 
requirements of a broad base of clients operat-
ing in the marine, land and aviation sectors. 
CARIS products are continually selected by 
hydrographic offi ces, military agencies, survey 
contractors, ports and harbors, municipalities, 
land administrators and academia among 
others. 
www.caris.us

Cathx Ocean
Booth 324, 326
www.cathxocean.com

CeramTec GmbH
Booth 435
www.ceramtec.com

Channel Technology Group
Booth 240
www.channeltech.com

CLS America, Inc.
Booth 205
www.clsamerica.com

Compusult Limited
Booth 535
www.compusult.net

Deep Ocean Engineering
Booth 622, 624

Starting as a small engineering company in 
1982, Deep Ocean Engineering builds, designs 
and manufactures ROVs, with more than 600 
sophisticated ROV systems currently in use 
worldwide. Based in San Jose, Calif., the com-
pany’s ROV and USV services include sales, 
repair, maintenance, production, instruction 
and installation.
www.deepocean.com
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Consortium for Ocean Leadership
Booth 339
www.oceanleadership.org 

DeepSea Power & Light
Booth 508
www.deepsea.com

EA Engineering, Science, and Technology, Inc., 
Booth 721
www.eaest.com

EdgeTech
Booth 203
www.edgetech.com

EMO Marine Technologies Ltd.
Booth 532
www.emomarine.com

Energy Sales, Inc.
Booth 639
www.energy-sales.com

Falmat Cable
Booth 610
www.falmat.com

Florida Atlantic University (FAU)
Booth 717
linkoe.org

Focal, a Moog Inc. Company
Booth 627
www.moog.com/markets/marine/

Forum Energy Technologies
Booth 227
www.f-e-t.com

Geodynamics LLC
Booth 723
www.geodynamicsgroup.com

Geometrics
Booth 229
www.geometrics.com

Geospace Offshore
Booth 220, 222
www.geospace.com

Geospectrum Technologies, Inc.
Booth 520
www.geospectrum.ca

Glenair, Inc.
Booth 628
www.glenair.com

Global Dynamix, Inc.
Booth 600
www.gdynx.com

Greensea
Booth 204
www.greenseainc.com

GRI Simulations, Inc.
Booth 529
www.grisim.com

Harris Acoustic Systems
Booth 322
www.exelispzt.com

Hawboldt Industries Ltd.
Booth 528
www.hawboldt.ca

Hydro Group - Swann & Associates
Booth 216
www.hydrogroup-USA.com

IEEE OES
Booth 300
www.ieeeoes.org

Imagenex Technology Corp.
Booth 632
www.imagenex.com

International Ocean Systems
Booth 705
www.intoceansys.co.uk

IXBLUE
Booth 729
www.ixblue.com

JETRO Houston
Booth 209, 211, 213, 215, 217, 308, 310, 
312, 314, 316
www.jetro.go.jp/en/

JouBeh Technologies Inc.
Booth 437
www.joubeh.com

Kongsberg Underwater Technology

Booth 700, 702, 704

Kongsberg Underwater Technology, a U.S. sub-
sidiary of the Norway-based Kongsberg Group, 
specializes in sales and support of underwater 
products and equipment, including AUVs, cam-
era systems, echo sounders, sonar systems, 
hydrographic systems underwater security 
equipment, subsea navigation and more.
www.km.kongsberg.com

Knudsen Engineering Limited
Booth 337
www.knudseneng.com  

Kraken Sonar Systems
Booth 527

Kraken Sonar Inc. is a marine technology 
company engaged in the design, development 
and marketing of sonar and acoustic velocity 
sensors for Unmanned Underwater Vehicles 
used in military and commercial applications. 
Kraken ranks among the leading innovators of 
Synthetic Aperture Sonar (SAS) – an underwa-
ter imaging technology that improves seabed 
surveys by providing ultra-high resolution 
imagery at superior coverage rates.
www.krakensonar.com

L-3 Klein Associates, Inc.
Booth 340
www.L-3Klein.com

Linden Photonics, Inc.
Booth 238
www.lindenphotonics.com

Lockheed Martin
Booth 401, 403, 405
www.lockheedmartin.com

MacArtney, Inc. 
Booth 603, 605
www.macartney.com

MARACOOS
Booth 707
www.maracoos.org

Marine Magnetics
Booth 311
www.marinemagnetics.com

Marine Technology Reporter
Booth 427

www.marinetechnologynews.com

Marine Technology Society
Booth 301
www.mtsociety.org

Markall, Inc.
Booth 225
www.markallinc.com

MATE Center
Booth 307
www.marinetech.org

Maxon Precision Motors, Inc.
Booth 341
www.maxonmotorusa.com

McLane Research Labs
Booth 309
www.mclanelabs.com
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Event Preview: Oceans 2015

Measurement Technology NW
Booth 638 
www.lci.mtnw-usa.com

MetOcean Data Systems
Booth 701
www.metocean.com

Metocean Data Systems
Booth 522
www.metocean.com

National Oceanographic Partnership Program 
(NOPP)
Booth 408
www.nopp.org

Nautilus Marine Service
Booth 601
www.nautilus-gmbh.com

Naval Research Laboratory
Booth 400, 402, 404, 406
www.nrl.navy.mil

Naval Undersea Warfare Center
Booth 504
www.navsea.navy.mil/nuwc/newport/pages/
techpartner.aspx

NOAA
Booth 505, 507
www.noaa.gov

Nortek
Booth 629
www.nortekusa.com

Ocean Aero
Booth 441
www.oceanaero.us

Ocean Business
Booth 606
www.oceanbusiness.com

Ocean Networks Canada
Booth 733
www.oceannetworks.ca

Ocean Sonics Ltd.
Booth 526

Ocean Sonics is an ocean technology com-
pany that designs and manufacturers digital 
hydrophones, a product that measures ocean 
sounds and helps provide greater insight into 
those sounds, introducing a better way to listen 
in the ocean. Its icListen Smart Hydrophones 
are used by scientists, environmental assess-
ment specialists, engineers and fi eld opera-
tions personnel.
www.oceansonics.com

Oceaneering International. Inc.
Booth 409, 411
www.oceaneering.com

Oceanology International - Reed Exhibitions
Booth 726
www.oceanologyinternational.com

OceanServer Technology
Booth 538

OceanServer provides OEMs with power 
solutions, sensors and robotics for a variety 
of applications. OceanServer’s products are 
designed to be cost effective and easy to 
integrate into customer equipment. Fully engi-
neered and well-documented subsystems can 
reduce time-to-market and enable new solu-
tions for real-world application challenges. 
www.ocean-server.com

Oceanworks International, Inc.
Booth 735
www.oceanworks.com

Okeanus Science & Technology LLC
Booth 200
www.okeanus.com

Phoenix International
Booth 509, 511
www.phnx-international.com

Piezo-Kinetics, Inc.
Booth 440
www.piezo-kinetics.com

Pillsbury Winthrop Shaw Pittman LLP
Booth 438
www.pillsburylaw.com

Polymer Corporation
Booth 328
www.polymercorporation.com

PREVCO Subsea Housings
Booth 615, 617
www.prevco.com

Pro-Oceanus
Booth 536
www.pro-oceanus.com

QPS, Inc
Booth 540
www.qps-us.com

RBR Ltd.
Booth 620
www.rbr-global.com

Remote Ocean Systems
Booth 434
www.rosys.com

Rowe Technologies
Booth 234, 236

Rowe Technologies designs, develops and 
manufactures acoustic Doppler current profi l-
ers for applications in oceans, lakes and rivers. 
Its products blend the most established and 
modern acoustic Doppler sonar technologies 
into a broad and versatile product line of high 
performance sonars, for current profi le and 
vehicle bottom velocity measurements.
www.rowetechinc.com

Saab Seaeye
Booth 429

Saab Seaeye manufactures electric powered 
Remotely Operated Vehicle (ROV) systems 
for a wide range of professional applications. 
Its range now includes Saab’s underwater 
vehicle range of tethered, autonomous and 
hybrid underwater vehicle systems for the 
defense industry.  The range extends from 
the portable Seaeye Falcon to the revolution-
ary electric work class Seaeye Jaguar.
www.seaeye.com

SBG SYSTEMS

Booth 541

SBG Systems supplies miniature, high 
performance and innovative motion sensing 
solutions, including Inertial Measurement Unit 
(IMU), GPS enhanced Attitude and Heading 
Reference System (AHRS) based on MEMS 
sensors for industrial, defense and research 
projects such as unmanned vehicle control, 
antenna tracking, camera stabilization and 
surveying applications.
www.sbg-systems.com

Sea-Bird Scientifi c
Booth 500, 502
www.sea-birdscientifi c.com

Seafl oor Systems, Inc.
Booth 641
www.seafl oorsystems.com

SEATECHRIM
Booth 634
www.seatechrim.ru

Severn Marine
Booth 510
www.severnmarinetech.com

Sidus Solutions LLC
Booth 716
www.sidus-solutions.com
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Smart Material Corp.
Booth 335
www.smart-material.com

Sonardyne Inc.
Booth 433
www.sonardyne.com

Sonotronics, Inc.
Booth 226 
www.sonotronics.com

Sound Metrics Corporation
Booth 708
www.soundmetrics.com

Sound Ocean Systems, Inc.
Booth 636
www.soundocean.com

Soundnine Inc.
Booth 206
www.soundnine.com

South Bay Cable
Booth 432
www.southbaycable.com

SubC Imaging
Booth 521
www.subcimaging.com

Subsea Technologies, Inc.
Booth 241
www.subseatechnologies.com

SULIS Subsea Corp.
Booth 537
www.sulissubsea.com

Sunburst Sensors LLC
Booth 710
www.sunburstsensors.com

Sutron Corporation
Booth 608
www.sutron.com

Tecnadyne
Booth 728
www.tecnadyne.com

Teledyne Marine Acoustic Imaging
Booth 321D
www.teledyne.com

Teledyne Marine 
Interconnect Solutions

Booth 421

Teledyne Marine Interconnect Solutions (TMIS) 
integrates the resources of fi ve Teledyne inter-
connect product lines into a single organization 
that serves commercial, government and mili-
tary customers through its portfolio of electri-
cal, optical and hybrid interconnect capabilities 
optimized for mission-critical applications. 
Solutions for these harsh environments include 
wet-mate, splash-mate, and dry-mate connec-
tors, pressure boundary penetrators, cable 
assemblies, cable terminations and custom-
engineered encapsulation and molding. 
www.teledynemis.com

Teledyne Marine Systems
Booth 321B

The Teledyne Marine Systems group includes 
Teledyne Benthos, Teledyne Gavia, Teledyne 
SeaBotix and Teledyne Webb Research. The 
oceanographic equipment it designs and devel-
ops allows researchers, commercial companies 
and the military to gain valuable information 
from the world’s oceans. Its product lines draw 
upon shared leadership in engineering and 
manufacturing and a coordinated sales team 
that connects modems to gliders and more.
www.teledynemarinesystems.com

Teledyne Optech
Booth 425
www.teledyneoptech.com

Teledyne RDI
Booth 321
www.teledyne.com

Teledyne Seabotix
Booth 321E
www.teledynemarinesystems.com

Teledyne TSS/CDL
Booth 321C
www.teledyne-tss.com

THSOA
Booth 640
www.thsoa.org

TrackServer
Booth 539
www.iver-auv.com/trackserver.html

Tritech, a Moog Inc. Company
Booth 625
www.moog.com/markets/marine

Turner Designs
Booth 333
www.turnerdesigns.com

U.S.IOOS
Booth 501, 503
www.ioos.noaa.gov

Valeport Ltd.
Booth 738

Established in 1969, Valeport designs and 
manufactures instrumentation for the oceano-
graphic, hydrographic and hydrometric com-
munities, with a worldwide customer base that 
includes environmental, defense, oil and gas, 
renewable energy, construction, dredging and 
civil engineering sectors.
www.valeport.co.uk

VEMCO
Booth 439
www.vemco.com

VideoRay LLC
Booth 201

With more than 3,500 Remotely Operated 
Vehicles (ROV) delivered around the world, 
VideoRay ranks among the leaders in Observa-
tion ROV technology. VideoRay is an extremely 
versatile, portable, affordable and reliable 
solution for underwater operations including 
surveys, offshore inspections, search and 
recovery, homeland and port security, science 
and research, fi sh farming, and other unique 
applications in underwater environments. 
www.videoray.com

Whitecap Scientifi c Corp.
Booth 523
www.rov3d.com

Xeos Technologies, Inc.
Booth 534
www.xeostech.com

Xylem
Booth 609, 611, 613
www.xylemanalytics.com
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Products

EIVA Software for Shallow Water Surveys
The EIVA NaviSuite software suite includes single-user 
sensor data acquisition and processing bundle for shallow 
water surveys, NaviSuite Kuda.  The products include the 
new software solution NaviSuite Kuda, developed by the 
offshore survey and engineering specialist EIVA a/s and 
launched on September 10. NaviSuite Kuda is a single-user 
bundle dedicated to shallow water surveys. Its price match-
es the budget of small companies, while allowing them to 
benefi t from the advanced features of the NaviSuite soft-
ware solutions relevant to this type of operation by offering 
all the necessary tools to carry out time-effi cient surveys 
that result in extensive end reports with high-quality data.  
www.eiva.com

Compact Guide Wire Cutting Tool for ROVs
Allspeeds launched Webtool ROV cutting tools designed to 
cut steel guide wires used during subsea installation. Suit-
able for wire up to 30mm diameter, the WCO30 tools are a 
compact and reliable alternative. The heavy duty WCO30D 
and WCO30DLP (high pressure and low pressure versions) 
wire cutters are suitable for steel wire ropes up to Ø30mm 
(1.181 in.) with a maximum tensile strength of 1960N/mm 
and high grade wire up to Ø28mm (1.102 in.) with tensile 
strength 2160n/mm. With its corrosion resistant stainless 
steel body with Nitrotec coated alloy steel cylinder, the 
hydraulically operated WCO30 tool is designed for use in 
severe working conditions. The WCO30 cutting tool can be 
used at any water depth, with pressure compensation on the 
hydraulic supply. Weighing 13kg in water, the high pres-
sure WCO30D uses 700bar maximum input pressure.
www.allspeeds.co.uk

Brazilian Order for Tritech’s Gemini
Tritech International Ltd. sold  its multibeam sonar Gem-
ini, to remotely operated vehicle (ROV) providers Sistac 
Sistemas de Acesso S.A. Sistac initially hired a deep-rate 
Gemini to evaluate its performance during sea trials and 
after the company observed its capabilities, subsequently 
purchased the sonar. The Gemini 720id multibeam sonar is 
now the primary sonar onboard Sistac’s Soil Machine Dy-
namics (SMD) Atom work-class remotely operated vehicle 
(WROV). Tritech’s Gemini multibeam imaging range of-
fers users a real-time, 120 degree fi eld of view and operates 
at 720 kHz with a range of up to 120m, making it ideal for 
obstacle avoidance and target detection.  

www.tritech.co.uk

Teledyne RD Instruments Updates ADCPs
Teledyne RD Instru-
ments  announced 
two updates to its 
Sentinel V ADCP. 
The enhancements 
include a complete 
update to the fi rm-
ware and the user 
software interface 
program, ReadyV, 
and an update to 
the post-processing 
Velocity software 
package. These two 
releases provide for added fl exibility in the setup of the 
instrument, including two completely independent ping 
profi les, an improved web interface and new post-process-
ing software package for its Sentinel V and Workhorse 
acoustic Doppler current profi lers (ADCP). The fi rmware 
upgrades allow users to now use any web browser on their 
computer, laptop, tablet or phone. The software upgrades 
include a fully integrated version of waves processing from 
the company’s WavesMon software program.  

www.rdinstruments.com
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S2C TECHNOLOGY: COMMUNICATION AND TRACKING COMBINED

 - time, space and cost - saving solutions
 - low power consumption for autonomous operations
 - advanced data delivery algorithms, addressing and networking, remotely confi gurable settings
 - extendable platform with multiple confi guration options: power-saving Wake Up module,

acoustic releaser, additional sensors, custom solutions, OEM versions availableh

UNDERWATER
COMMUNICATION
AND POSITIONING

SOLUTIONS

Ackerstrasse 76,
13355 Berlin, Germany

sales@evologics.de
evologics.de

tel.: +49 30 4679 862-0
fax: +49 30 4679 862-01

EvoLogics GmbH

USBL POSITIONING SYSTEMS

simultaneous positioning and communication - no need to 
switch between positioning mode and modem mode

 - fl exible SiNAPS positioning software
 - reliable data transmissions
 - range: up to 8000 m
 - accuracy: up to 0.04 degrees

UNDERWATER ACOUSTIC MODEMS

reliable data transmissions even in adverse conditions, cus-
tomizable R-series modems, light and compact M-series “mini” 
modems, new S2CM - HS high-speed modem, special editions 
for developers, S2C communication and positioning emulator - 
remote access or standalone device

 - range: up to 8000 m
 - depth: up to 6000 m
 - data rate: up to 62.5 kbps

LBL POSITIONING SYSTEMS

highly accurate, precise and stable performance, si-
multaneous positioning and data transmissions

 - fl exible SiNAPS positioning software
 - reliable data transmissions
 - range: up to 8000 m
 - accuracy: better than 0.01 m

NEW HIGH-SPEED

‘MINI‘ MODEM

62.5 kbps
AVAILABLE NOW
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