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INTRODUCING THE EM® 712 - REDUCING SURVEY TIME BY 
ACHIEVING A LARGER SWATH COVERAGE.

Kongsberg Maritime are proud to announce the release of the new, 
superior EM 712 multibeam echo sounder. The EM 712 sets a new 
industry standard for seabed survey by increasing both the range and 
swath coverage.
The system is a high to very high resolution multibeam echo sounder, 
capable of exceeding all relevant survey standards. 

km.kongsberg.com

INTRODUCING THE NEW, STATE OF THE ART MULTIBEAM ECHO SOUNDER 
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EDITORIAL  

Hydro International is an independent international magazine published 8 times 
a year by Geomares Publishing. The magazine and related e-newsletter inform 
worldwide professional, industrial and governmental readers of the latest news and 
developments in the hydrographic, surveying, marine cartographic and geomatics 
world. Hydro international encompasses all aspects, activities and equipment related 
to the acquisition, processing, presentation, control and management of hydrographic 
and surveying-related activities.

Publishing Company: 
Geomares Publishing
P.O. Box 112, 8530 AC Lemmer, The Netherlands
Phone: +31 (0) 514 56 18 54, Fax: +31 (0) 514 56 38 98
info@geomares.nl 
www.geomares.nl

No material may be reproduced in whole or in part 
without written permission from Geomares Publishing
Copyright © 2016, Geomares Publishing, The Netherlands
All rights reserved. ISSN 1385-4569

Publishing Director: Durk Haarsma
Financial Director: Meine van der Bijl
Contributing Editors: RADM Giuseppe Angrisano (retd) of the Italian Navy, Martien 
Coolegem, Andrew Gerrard, MSc, Mark Pronk, BSc, Marck Smit, Capt. Albert ‘Skip’ Theberge, 
NOAA Corps (retd.)
Regional Correspondents: Andrew Armstrong (USA), Gary Chisholm 
(New Zealand), Safaruddin Kamaruddin (Malaysia), Cdr Ayodeji Olugbode (Nigeria), 
Andrew Leyzack (Canada)
Editorial Manager: Drs. Joost Boers
Copy Editor: Kirsten van Hasselt
Account Manager: Sybout Wijma
Marketing Assistant: Trea Fledderus
Circulation Manager: Adrian Holland
Design: VRHL Content en Creatie, Alphen aan den Rijn, www.vrhl.nl l

Advertisements
Information about advertising is available in the media planner on our website 
or by contacting our account manager (herma.lenten@geomares.nl).

Buyers Guide
Hydrography is booming – survey companies, data specialists, hydrographers, 
cartographers, oceanographers… they are all working hard to get the job done. 
And they need to invest for an improved handling of their clients requests. Time is 
scarce… that’s why Hydro international is preparing a Buyer’s Guide to facilitate 
communication between you and your clients. 
The Buyer’s Guide features Company Profiles, Contact Details and an online directory 
with a categorised overview of suppliers. The Buyer’s Guide is distributed among 
subscribers of Hydro International, visitors to international trade shows throughout 
the year and is available from www.hydro-international.com/companies – thus it 
is a valuable information source to consult regularly throughout the year. For further 
information, please contact herma.lenten@geomares.nl  

Paid Subscription
Hydro International is available bi-monthly on a subscription basis. The annual 
subscription rate for Hydro International is €80. You can subscribe at any time via our 
website or by contacting Abonnementenland, a Dutch subscription administration 
company. Subscriptions will be automatically renewed upon expiry, unless 
Abonnementenland receives written notification of cancellation at least 60 days before 
expiry date. Prices and conditions may be subject to change. For multiyear subscription 
rates or information on current paid subscriptions, contact Abonnementenland, Postbus 
20, 1910 AA Uitgeest, Netherlands, +31 (0)251-257926, (09.00-17.00 hrs, UTC +1) 
paidsubscription@geomares.nl.

Editorial Contributions
All material submitted to the publisher (Geomares Publishing) and relating to 
Hydro International will be treated as unconditionally assigned for publication under 
copyright subject to the Editor’s unrestricted right to edit and offer editorial comment. 
Geomares Publishing assumes no responsibility for unsolicited material or for the 
accuracy of information thus received. Geomares Publishing assumes, in addition, 
no obligation for return postage of material if not explicitly requested. Contributions 
must be sent to the editorial manager joost.boers@geomares.nl.

Reprints
Printed copies of all articles (including those published in earlier issues) can 
be ordered. For more information, please contact trea.fledderus@geomares.nl.
Back issues can be ordered from www.geomares.nl/store/

Technology Changes But 
People Stay the Same
As I mentioned in the fi rst issue of this year, we are celebrating our 20th anniversary in 2016. 

Interestingly enough, the idea for a dedicated magazine for the hydrographic community fi rst 

arose during the annual Hydro conference in Rotterdam and was undoubtedly discussed at 

Oceanology International (OI) in 1996 too – which at that time was held in Brighton. Twenty 

years on and Hydro International is still going strong, as are the Hydro events – such as the 

2015 edition in Cape Town – and ‘good old’ OI – although no longer in Brighton (much to the 

disappointment of the slightly older generation who still reminisce about it occasionally) but 

rather in one of the most effi cient exhibition venues around: London’s ExCeL. 

This year, from 15 to 17 March, the event will once again showcase products from more 

than 350 exhibitors in the areas of marine science and ocean technology, in subfi elds 

including fi sheries, marine renewables, offshore oil & gas and many, many more. There will 

be 11 vessels docked at the quayside ready to take visitors on a demo tour and the 

conference features nine separate streams. Readers of Hydro International will of course be 

interested in hydrography which is widely represented in London this year – on the show 

fl oor, during the conference and on the water. If you are not able to attend or if you would 

like to prepare for your visit, please see our OI Preview on page 36 onwards, put together 

by our managing editor Joost Boers. This overview of companies that are presenting their 

new and current products is an ideal guide to the event. 

Needless to say, this issue of Hydro International contains much more too. We have an 

interview with Rodney Norman of The Netherlands’ Royal IHC on the Horizon 2020 ‘Blue 

Nodules’ project in which he addresses the challenge of creating a viable and sustainable 

chain to retrieve nodules from the ocean fl oor. Hydrographic surveyors are key in this 

process, says Norman (see page 12). This issue also features an article on ‘Raw data as 

information source’ by Bas van de Sande, Eelco Bijl and Jelle Tamminga. Dwight Coleman 

updates you on the possibilities of running a research cruise from shore in his article on 

‘Telepresence technology’ and, last but not least, Mikael Bliksted Larsen and Martin Juhl 

Jørgensen report on the fast approach of ultra-high-resolution subsea mobile mapping in 

their article on ‘Acoustically aided INS (AAINS) and laser/Lidar’ on page 27. These are all 

worthwhile reads that provide you with a glimpse of the (not-too-distant) future.

A lot has changed over the past 20 years – as you will no doubt agree when looking at 

these and other recent articles – but much has stayed the same too, such as meeting each 

other at yet another Oceanology International! We are there on Stand L10 this year so 

please stop by and see us! Hydro International is proudly producing this year’s OI Show 

Daily publications so our team will be out in force to put together a daily round-up of all the 

OI-related happenings.

Before signing off for this month, I would just like to welcome two new contributing editors to 

our team: Martien Coolegem, cartographer at the Royal Netherlands Navy (Hydrographic 

Offi ce), and Auke van der Werf, offshore surveyor at Royal Shell. These new additions for 

Hydro International are both enthusiastic hydrographic professionals who will be working hard 

to bring you the very best, state-of-the-art and top-quality content. Good luck to them both!

Durk Haarsma durk.haarsma@geomares.nl

  | DURK HAARSMA, PUBLISHING DIRECTOR

http://www.ariebruinsma.nl/
mailto:info@geomares.nl
http://www.geomares.nl/
http://www.vrhl.nl/
mailto:herma.lenten@geomares.nl
http://www.hydro-international.com/companies
mailto:herma.lenten@geomares.nl
mailto:paidsubscription@geomares.nl
mailto:joost.boers@geomares.nl
mailto:trea.fledderus@geomares.nl
http://www.geomares.nl/store/
mailto:durk.haarsma@geomares.nl
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INSIDER’S VIEW  | DR. MOHD RAZALI MAHMUD, UNIVERSITI TEKNOLOGI MALAYSIA, MALAYSIA

EAB
The Editorial Advisory Board (EAB) of 
Hydro international consists of 
professionals, from various fields, 
who independently make 
recommendations on potential authors 
and specific topics. The EAB members 
also contribute to this column. The 
EAB is served on a non-committal 
basis. 

Rear admiral Chris Andreasen 
(retd) 
NGA Maritime Safety Office (USA)

Michael Bergmann
Director Maritime Industry
Affairs and Services, Jeppesen 

Rear Admiral Gerd Glang
Director, Office of Coast Survey, 
National Oceanic and Atmospheric 
Administration, USA

Rear admiral Dr Neil Guy 
(retd)
Maritime affairs and hydrographic 
consultant (South Africa)

Dr John K. Hall (retd)
Geological Survey of Israel (Israel)

Capt Abri Kampfer
Hydrographer SA Navy (South Africa)

Nick Lambert
Director, Nick Lambert Associates Ltd 
(UK)

Prof. Dr Mohd Razali Mahmud
Director of the Centre for 
Hydrographic Studies, Faculty of 
Geoinformation Science and 
Engineering of the Universiti Teknologi 
Malaysia (Malaysia)

Edward J. Saade
President/managing director, Fugro 
Earth Data, Inc. (USA)

Luis Salgado
President, Desmar Ltd (Chile)

Mark Sinclair
Managing director Fugro LADS 
Corporation (Australia), and President
Fugro LADS Incorporated (USA)

Dr Michael Sutherland, MRICS
University of the West Indies, Trididad 
& Tobago; Chair of FIG Commission 4 
(Hydrography)

Robert Ward
President, Directing Committee of the 
International Hydrographic Bureau 
(Monaco)

David Whitcombe
Chief surveyor for Europe, Shell (UK)

Togetherness towards 
the Challenging Phase
The falling oil prices have resulted in a 

slowdown in the economy of some countries. 

This situation will become worse for the oil 

price globally if any country pumps more oil 

into the market. This scenario has affected the 

oil producing nations such as Russia, Saudi 

Arabia, Azerbaijan, Venezuela, Nigeria and 

Malaysia. 

In the current situation, many oil and gas companies are 

experiencing difficulty in maintaining their employees. 

Consequently, many oil and gas workers, including 

hydrographers, offshore surveyors and geologists, have had 

their contracts terminated as a result of falling oil prices.

During this challenging phase, those who are unemployed due 

to this current situation can take the opportunity to pursue their 

studies at postgraduate level. Some may have had the ambition 

in the past to pursue their studies but had to delay their 

intention because of work commitments. This will be a perfect 

time to fulfill their dreams. Normally, a full-time Master degree 

will take one and half to two years (research). Part-time courses 

will take even longer. 

Another option for these unemployed people is to take 

specialisation courses such as FIG/IHO/ICA Category A or 

Category B programmes (in hydrography or cartography). There 

are some training institutions offering the Continuous 

Professional Development (CPD) programme to cater for those 

interested in short training development. They can also attend 

seminars and workshops organised locally or abroad, which will 

enable them to meet and share experiences with other people 

in the same industry. All these opportunities will enable them to 

keep abreast of knowledge and skills that are required in the 

industry. The training gained during this difficult period will 

provide them with knowledge and keep them in touch with the 

current opportunities in the industry. Furthermore, the training 

will be an advantage to them in pursuing their career back in 

the industry once the current situation is back to normal. 

The institutions of higher education or training institutions can 

consider employing some of these people with vast experience 

in the industry as instructors or researchers. This approach will 

be good for the institutions in that it  brings people with 

experience to contribute to the research project or help give 

instructions. For the undergraduate level, students will benefit 

enormously if they are invited to give special talks or lectures.

The hydrographic community in Malaysia met at the end of last 

year to discuss proposals to set up the Malaysian Hydrographic 

Society (MyHS). The establishment of the MyHS would provide 

a suitable venue for surveyors and others related to the marine 

industry to establish networks in the industry. In future, the 

establishment of this society will provide support to its members 

in facing challenges during difficult times such as these. This is 

in line with one of the objectives of the society, which is to 

promote the welfare and professional development of its 

members.
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NEWS

No 3743

Most Shared
Most shared during the last month from www.hydro-international.com

SMD Delivers Deep-sea Mining Vehicles - bit.ly/1mEJGUq

Phoenix International Returns to Search for MH370 - bit.ly/1mEK714

Echo Sounders versus Air Bubbles in Research Vessels - bit.ly/1mEKBnU

Underwater Electromagnetic Propagation - bit.ly/1PxDKt2

Very Shallow-water Survey - a New Approach - bit.ly/1PxDFph

Staff Changes for 
Hydro International
As Geomares Publishing is growing and developing its current 

and new publications and online tools, there are some staff 

changes. Key account manager Sybout Wijma and account 

manager Rutger Post will be responsible for Hydro International 
and GIM International. Herma Lenten has been appointed as 

sales & marketing manager for the rapidly growing online 

product database Geo-matching.com.

 http://bit.ly/1mERohi

CP-100 CP Probe
Outland Technology has introduced an underwater CP probe, model CP-100. Manufactured to be 

robust and reliable, the CP-100 features dual cell technology for the most accurate and reliable CP 

readings as well as a hardened stainless tip to stand up to the abuse of offshore environments.

 http://bit.ly/1mETfmj

Phoenix International Returns to 
Search for MH370
 

Phoenix International has been contracted by the Commonwealth of Australia under the 

direction of the Australian Transport Safety Bureau (ATSB) to provide deepwater towed 

side-scan sonar services in support of continuing the underwater search for Malaysia Airlines 

fl ight 370 (MH370). Phoenix and teammate Hydrospheric Solutions, Inc. (HSI) will conduct 

side-scan sonar operations using the SLH PS-60 (ProSAS-60), a 6,000m depth-rated synthetic 

aperture sonar (SAS) towed system.

 http://bit.ly/1mEK714

Research Vessel Dong Hai Jiu 101. 
Image courtesy: Jelle de Vries.

Remote Camera System 
For Autonomous 
Remote Surveillance
 

Fastwave, Australia, has released the Go Remote photo 

and video imaging system, acquiring and delivering 

imagery in real-time, from anywhere in the world directly 

to end-user visualisation, monitoring and control systems.  

By integrating GoPro Hero cameras, Fastwave’s Go 

Remote technology provides single and multiple GoPro 

camera set-ups, the latter delivering multi-view and 

panoramic ability for maximum situational awareness and 

surveillance capability.

 http://bit.ly/1mERuFA

The Go Remote system 
demonstrated on a Liquid 
Robotics Waveglider USV.

http://www.hydro-international.com/
http://bit.ly/1mEJGUq
http://bit.ly/1mEK714
http://bit.ly/1mEKBnU
http://bit.ly/1PxDKt2
http://bit.ly/1PxDFph
http://geo-matching.com/
http://bit.ly/1mERohi
http://bit.ly/1mETfmj
http://bit.ly/1mEK714
http://bit.ly/1mERuFA
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NEWS  

Acoustic Suspended 
 Sediment Profiler
 

The AQUAscat 1000LT acoustic profiler by Aquatec (UK) has been 

developed to make measurement of suspended sediment easier. The 

AQUAscat 1000LT observes profiles of suspended sediment 

concentration of up to 2.5m using 

multi-frequency acoustics. Profiling 

allows sediment dynamics such as 

resuspension and entrainment to be 

explored, which is not possible with 

single point measurements.

 http://bit.ly/1mEKMQ0

The AQUAscat 1000LT acoustic profiler.

HyDrone Trials  
Using Total Station
 

Leica (Switzerland) recently introduced the latest version of their TS16 Robotic 

Total Station together with its accompanying VIVA controller and tracking 

software. At a recent event on a lake near their office in Cambridgeshire, UK, 

SCCS demonstrated this tracking of the HyDrone RCV (Remote Control Vessel) 

and HydroLite echo 

sounder combination.

 http://bit.ly/1mERKV5
 

 

 

Launch of the HyDrone RCV.

SevenCs Supports Wind  
Propulsion in Shipping
 

SevenCs is part of the EU INTERREG V A cross-border project ‘MariGreen’ to 

support the maritime industry in the transition towards more efficient, greener 

and more sustainable shipping. SevenCs engages in the MariGreen work 

stream ‘Wind propulsion in commercial shipping’. As a partner in the subproject 

‘Windship Modelling and voyage optimisation’ SevenCs will investigate, together 

with the project partners, vessel modelling software providing automated voyage 

optimisation criteria for wind propulsion supported vessels.

 http://bit.ly/1mESjyp

SMD Delivers Deep-sea 
Mining Vehicles
 

Subsea engineering company SMD has passed a significant milestone 

as the MV Happy Delta, loaded with the world’s first deep-sea mining 

vehicles, has left the Port of Tyne in the UK. As well as the three mining 

machines or seafloor production tools (SPTs), SMD designed and 

manufactured the full spread equipment required to remotely operate, 

launch and recover the SPTs from the deck of the ship onto which they 

will be installed in 2017. The SPTs and associated equipment, totalling 

over 1,000 tonnes, have been loaded onto the vessel which has set sail 

for Duqm Port in Oman where they will undergo further testing.

 http://bit.ly/1mEJGUq

 
 

SMD’s seafloor 
production tools. 
Image courtesy: 

Nautilus Minerals

New Method to Detect 
Platelet Ice over Large 
Distances
 

Sea ice physicists of the Alfred Wegener Institute (AWI) have developed 

a new method that, for the first time, allows them to efficiently determine 

the distribution and thickness of what researchers call a sub-ice 

platelet layer. This several metre thick layer of delicate ice crystals is 

predominantly found 

beneath coastal Antarctic 

sea ice. At present, 

knowledge about its spatial 

distribution is very limited.

 http://bit.ly/1mESzNH
 

Ice platelets in the water. Image courtesy: AWI Dive Centre.

Geir Håøy Becomes  
CEO of Kongsberg
 

CEO Walter Qvam has informed the Board of Directors of Kongsberg that he 

wishes to resign in June 2016, according to the agreement he has for resignation 

at the age of 63. He has been CEO 

since 2008. The Board has chosen 

Geir Håøy, currently president of 

Kongsberg Maritime (KM), to 

succeed him from June 2016, 

according to chairman of the Board 

Finn Jebsen.

 http://bit.ly/1mEU1Q7
Geir Håøy.

http://bit.ly/1mEKMQ0
http://bit.ly/1mERKV5
http://bit.ly/1mESjyp
http://bit.ly/1mEJGUq
http://bit.ly/1mESzNH
http://bit.ly/1mEU1Q7
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First Damen Dredger  
in Australia
 

The Damen Shipyards Group is constructing a trailing suction hopper 

dredger (TSHD) 650 for Australian client Gippsland Ports. The TSHD will 

be the first Damen dredger to operate in the country. The dredger will be 

used to maintain entry to the port of Lakes Entrance and the Gippsland 

Lakes system, in Victoria, which is used by recreational, fishing and supply 

vessels. The vessel is currently under construction at Damen Yichang 

Shipyard in China and will be 

delivered in Q3 2017.

 http://bit.ly/1mEUp1a

The TSHD dredger projected in her 
future environment.

Glider Swarm Tracks  
Formation of Eddy
Using seven ocean gliders, oceanographers from Kiel and Bremen, Germany, 

have for the first time managed to document the formation of a nearly 

100-kilometre-wide eddy off the coast of Peru. Eddies are important for 

the transport of oxygen, nutrients and heat through the oceans. The study, 

which was conducted in the framework of the Collaborative Research Center 

(Sonderforschungsbereich, SFB) 754 ‘Climate – Biogeochemistry Interactions in 

the Tropical Ocean’ has 

recently been published in  

the Journal of Geophysical 
Research: Oceans.

 http://bit.ly/1mEUGRB
 

GEOMAR used an AUV 
swarm to detect eddies.

Teledyne Marine  
Presents One Team
 

Teledyne Marine’s newly formed One Team will be out in full force at 

OI 2016 in London. It spans 4 stands and 23 brands. For details, see 

the OI Preview in this issue. According to Mike Read, president of 

Teledyne Marine, the essence of the One Team approach is that, from 

first point of contact, customers will be aligned with an individual, or 

team of individuals, who will expertly address all aspects of their current 

application. Doing so, the company aims to provide a one-stop shopping 

experience including 24/7 customer support worldwide.

 http://bit.ly/1QI6wmm

MMT Contracted for Offshore 
Pilot Project on Martinique
 

MMT has been awarded a contract for the OTEC (Ocean Thermal Energy 

Conversion) NEMO project by DCNS, a world leader in naval defence. This 

project is jointly developed by DCNS and its partners. The purpose is to 

characterise the geophysical and geotechnical context of the area of an offshore 

power plant with a floating platform and a potential cable route to the town 

of Bellefontaine. The area is on 

the western coast of the island of 

Martinique in the French Caribbean.

 http://bit.ly/1mETP3x 

 
NEMO seen from the sea. Image 

courtesy: DCNS.

http://www.hydro-international.com/
http://bit.ly/1mEUp1a
http://bit.ly/1mEUGRB
http://bit.ly/1QI6wmm
http://bit.ly/1mETP3x
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Top 5
Geo-Matching.com 
AUVs

ECA Group AUV A18 http://bit.ly/AUVA18

OceanServer Technology Iver3-580 http://bit.ly/Iver3-580

Kongsberg Maritime Seaglider http://bit.ly/Seaglider

ECA Group A9-E (Alister Family) http://bit.ly/A9-E

ALSEAMAR SeaExplorer Glider http://bit.ly/SeaExplorer

Depth & Temperature 
Sensor
 

Impact Subsea is launching the ISD4000 

survey grade Depth & Temperature 

sensor with optional integrated HMRU, 

providing the user with heading, pitch 

and roll values. Designed for ROV & AUV 

underwater applications, the ISD4000 offers 

a signifi cant degree of capability, in a small 

form factor.

 http://bit.ly/1mETopI

EIVA Appointed  Representative 
in Indonesia
EIVA started 2016 on a high note by adding the survey equipment and solution 

provider PT Geotronix Pratama Indonesia as its newest representative. With this 

collaboration, EIVA continues to expand its presence in Southeast Asia.

 http://bit.ly/1mETzRU

Saipem Selects Tritech 
Sensors
 

Italian oil & gas industry contractor Saipem has selected Tritech’s Gemini 

620pd multibeam profi ling system for its work class remotely operated 

vehicles (WROVs). Saipem has purchased a suite of Tritech products 

comprising Gemini 620pd sonar, surface control units (SCUs) and 

Gemini Hubs, for accurate time-stamped data.

 http://bit.ly/1mETEVV

Tritech Gemini 620pd.

Point cloud visualisation in HYPACK 2016.

HYPACK 2016 Released
After a few weeks of fi nal adjustments, Hypack has released 

HYPACK 2016. The software offers users cutting-edge technology 

that further aids them in attaining their required objectives.  Some of 

the new features in HYPACK 2016 include: high-density laser data 

acquisition, multi-detect multibeam support, multi-day acquisition 

and processing, post-processed positioning (PPK) in HYSCAN, SBET 

editing tool, many new exported reports to PDF, Support 4-channel 

magnetometers, dual head water column logging, sound velocity 

interpolation by position in MBMAX, TIN MODEL volumes features, 

CastAway CTD probe into HYSWEEP survey and the Sound Velocity 

programme and  new marine search software package.

 http://bit.ly/1VyGciq

MacArtney - dotOcean 
 Partnership
MacArtney entered into a partnership with dotOcean for North American 

markets. The agreement provides MacArtney’s customers via its subsidiary 

MacArtney Inc. access to the range of dotOcean sediment and soil 

measurement products.

 http://bit.ly/1VyGDcB

Arctic Shipping Routes 
May Be Open by 2080
Commercial summer shipping across the North Pole may be possible 

by the end of the century, with the fi rst potential crossings feasible 

for ice-strengthened ships around 2040. According to this study, by 

scientists at the National Oceanography Centre (NOC, UK), Arctic 

shipping could potentially account for as much as 10% of all cargo 

transported between Europe and the Pacifi c. It will help supply 

communities and industries along the coasts of Siberia and Canada.

 http://bit.ly/1VyFyBt

Impact Subsea 
ISD4000 depth & 
temperature sensor

http://geo-matching.com/
http://bit.ly/AUVA18
http://bit.ly/Iver3-580
http://bit.ly/Seaglider
http://bit.ly/A9-E
http://bit.ly/SeaExplorer
http://bit.ly/1mETopI
http://bit.ly/1mETzRU
http://bit.ly/1mETEVV
http://bit.ly/1VyGciq
http://bit.ly/1VyGDcB
http://bit.ly/1VyFyBt
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HYPACK®  DREDGEPACK®  HYSWEEP®  
Mul beam, Backsca er, and 
Topographic Laser So ware 

For more information visit us at www.hypack.com - sales@hypack.com - +1-860-635-1500 

Dredge Posi oning So ware 
Cu er Suc ons, Excavator, 
Hopper, and Crane Support 

Hydrographic Survey So ware, 
Single Beam, Side Scan, ADCP 
Mag, and Sub-bo om Support 

HYPACK 2016 TOUR 
Check out new seminar  

and training dates! 

N
o 

37
47

  |  NORIO BABA, HYDROGRAPHIC AND OCEANOGRAPHIC DEPARTMENT, JAPAN COAST GUARD, JAPAN

Seanergy Convention on  
Marine Renewable Energy
The first edition of the Seanergy International Convention on marine 

renewable energy will take place on 1-2 June 2016 in Biarritz, France. 

Seanergy 2016 aims to define and globally promote the MRE sector: 

floating and offshore wind turbines, marine current power, floating solar 

panels and wave power.

 http://bit.ly/1mESx8F

GSDI 15 Calls
The Global Spatial Data Infrastructure (GSDI) 15 World Conference (GSDI 

15) will be held in Taipei, Taiwan (Rep. of China), from 29 November to 2 

December 2016. Workshop opportunities will be offered on 28 November 

and during the conference itself. The theme of GSDI 15 is ‘Spatial 

Enablement in the Smart Homeland’. Abstracts are due by 1 April 2016. 

Workshop proposals are due by 1 June 2016. Early-bird registration ends 

on 15 August 2016.

 http://bit.ly/1mEUEcu

The present training course is officially entitled 

“Hydrography for Charting and Disaster 

Management (Internationally Accredited 

Category B)” in the Knowledge Co-Creation 

Program of Japan International Cooperation 

Agency (JICA), which was conducted as part 

of the Official Development Assistance of the 

 Closing ceremony at JICA Tokyo International Center.

10 Participants Received IBSC Category B Certification 

Completion of the JICA Group 
Training Course

to process the obtained data, and then they 

extend the acquired knowledge and skills 

through several exercises, such as a 

one-month field training programme in  

port and on-board training using a survey 

vessel of JHOD. 

 bit.ly/1mFbsQJ

On 17 December 2015, the closing ceremony of the JICA group training course  

for hydrographic surveying was held at JICA Tokyo International Centre in 

Tokyo, Japan. At the closing ceremony, an IBSC Category B certification for 

Hydrographic Surveying was presented to 10 training course participants.

Government of Japan in cooperation with  

the Hydrographic and Oceanographic 

Department, Japan Coast Guard (JHOD). 

During the 6 months of the training  

course, trainees are taught the necessary 

theory, techniques and skills to plan  

and carry out hydrographic surveying and  

mailto:sales@hypack.com
http://www.hypack.com/
http://bit.ly/1mESx8F
http://bit.ly/1mEUEcu
http://bit.ly/1mFbsQJ
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INTERVIEW

What is the significance of deep-sea  
mining for your organisation?
Royal IHC has a long history in dredging and 

mining. Indeed the name IHC came about 

because of a joint venture formed by six 

shipyards to build large dredgers for tin mining 

in the mid-1900s, since the project was too 

large for one shipyard to handle alone. Today, 

IHC has the strategic vision to be the supplier 

of choice for deep-sea mining equipment in 

this emerging new industry, particularly for the 

mining of polymetallic nodules.

What is the economic potential of deep-sea 
mining activities?
Deep-sea mining activities offer large economic 

potential, particularly with regards to polymetallic 

nodules. In 2009 the International Seabed 

Authority (ISA) published a comprehensive 

assessment of polymetallic nodule resources 

found in the Clarion Clipperton Zone (CCZ), 

which is a roughly 7,240km-long submarine 

fracture zone situated in the Pacific Ocean. 

According to that assessment, the CCZ may 

host more than 27 billion tonnes of nodules, 

possibly containing 7 billion tonnes of 

manganese, 340 million tonnes of nickel, 290 

million tonnes of copper and 58 million tonnes 

of cobalt. Deep-sea mining requires the 

development of innovative technologies and 

operations creating a complete high-tech value 

chain for the new sea-based mining industry, 

from the design and supply of high-tech 

equipment to new metallurgical extraction. The 

innovative nature of this industry will very likely 

create spin-offs in other industry sectors as well.

 
Why is the EU funding a consortium  
for deep-sea mining?
To quote the EU Raw Materials website: 

“Securing a sustainable supply of raw 

materials is a key priority for the EU. Raw 

materials, such as metals and minerals or 

forest-based materials, have become 

increasingly important to the EU’s economy, 

growth and competitiveness. More than 30 

million jobs in the EU and many key economic 

sectors such as automotive, aerospace and 

renewable energy are dependent on a 

sustainable supply of raw materials. Raw 

materials are particularly crucial for the 

development of modern environmentally 

friendly technologies and a strong European 

industrial base. Without them, there wouldn’t 

be any smartphones, laptops or cars”.

Which minerals are of immediate interest?
The minerals of immediate interest are nickel, 

copper, cobalt and rare earth elements.

How will they be extracted and exported?

Polymetallic nodules are round to elongated 

concretions measuring 1 to 15cm in diameter 

and occur on the surface of the sea floor. A sea 

floor vehicle and collector system will harvest 

the nodules and convey them via a flexible 

connection to a rigid riser system. The rigid 

riser system with its pumps in series will then 

transport the nodules over a vertical height of 

5,000m to the surface vessel. On board the 

surface vessel the nodules will be dewatered 

and stored prior to being transported to the 

land-based processing plant via bulk carriers.

On 1 February 2016 a European consortium launched a new Horizon 2020 project: Blue Nodules. This project 

addresses the challenge of creating a viable and sustainable value chain to retrieve polymetallic nodules from the 

ocean floor. It will develop and test new highly automated and sustainable technologies for deep-sea mining that 

exert minimal pressure on the environment. The project presents economical potential but also involves various 

challenges from a technological, environmental and professional perspective. To find out more, Hydro International 

interviewed Blue Nodules project coordinator Rodney Norman, director Marine Mining of Royal IHC.

Hydrographic Surveyors Key to 
Defining Mining Resources 
through Survey Work

Rodney Norman, Royal IHC, Project Coordinator Blue Nodules

 | JOOST BOERS, EDITORIAL MANAGER, HYDRO INTERNATIONAL

Deep-sea mining requires the development  
of innovative technologies and operations 
 creating a complete high-tech value chain
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 Rodney Norman.

Where is the fi rst emphasis for 
mining, geographically speaking?
The most promising polymetallic nodule 

deposit, with respect to nodule abundance 

and metal concentration, occurs in the 

Clarion Clipperton Zone (CCZ) of the eastern 

equatorial Pacifi c between Hawaii and 

Central America.

What is the biggest technological challenge 
for deep-sea mining?
There are a number of challenges, but the 

most important one is determining the best 

technology for harvesting the nodules from 

the sea fl oor and developing a suitable 

mechanism that ensures a high pick-up 

effi ciency while exerting minimum pressure 

on the environment.

What expertise already exists and where 
are the gaps in knowledge and skills?
Expertise exists in all fi elds, drawing on the 

technological developments of the dredging 

industry and the deep-sea oil & gas industry. 

A real challenge will be to integrate and align 

all interfaces creating an effi cient, productive 

and reliable system.

Which impact assessment studies will 
be conducted and which hydrographic 

surveys will be done to monitor the 
environmental impact?
The Blue Nodules project will use new insight 

to direct the development of new technological 

and operational solutions to reduce the mining 

impact. To that end, environmental terms of 

reference will be involved right from the start 

of the technology development process. 

During the fi rst offshore cruises, measuring 

and monitoring methodologies for plumes, 

noise and seabed alteration will be an integral 

part of the research. An innovative element 

will be the use of realistic fi eld data, from a 

licence area within the CCZ, to feed the 

Environmental Impact Assessment (EIA) 

of the developed deep-sea mining system. 

The EIA in Blue Nodules will be based on 

quantifi ed environmental pressures such 

as alteration of the seabed, plume forming, 

underwater noise, dissolved metals release 

and CO2 footprint.

What can hydrographic surveyors and 
oceanographic scientists contribute to 
deep-sea mining?
Mining polymetallic nodules requires an 

economic resource to be identifi ed. 

Hydrographic surveyors will be key to defi ning 

that resource through survey work which is 

required to ascertain the concentration of 

nodules and likely mining sites that can be 

economically harvested within the limitations 

of the technology. On the other hand, 

oceanographic scientists are key to balancing 

this resource identifi cation and targeting 

mining sites with mitigating mechanisms to 

reduce the impact of mining.

Can we expect a common international 
approach for licensing, requirements 
for baseline surveys and studies with 
ongoing monitoring?
The legislative part is the domain of the ISA, 

not Blue Nodules. However the ocean science 

community and several national institutes for 

ocean research are joining forces to align the 

research for baseline studies and monitoring 

through programmes like the Midas project 

(funded by EU through FP7) and JPI Oceans 

(joint programming initiative). Royal IHC is a 

partner in Midas and closely connected to 

several national institutes through Blue Nodules.

Where are there clashes of interest 
and how will these be resolved?
Within the consortium there are no clashes 

of interest foreseen but, should any occur, 

the consortium agreement entered into 

between the partners provides a mechanism 

for resolution.



Marine Survey

Visit us at 
Oceanology International 2016 – Stand A250 

and let us talk about how we can make 
your project a success.
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Rodney Norman is a mechanical engineer with over  
30 years’ experience in marine mining. He graduated from 
the University of Natal in Durban, South Africa, in 1980 and 
began his mining career with De Beers in Namibia. In the 
mid-1980s he was transferred to the De Beers offshore 
diamond operation where he pioneered the development of 
the first remote-controlled crawler and reverse-circulation 
drill mining systems still in operation today. In the 
mid-nineties he co-founded a company called Marine and 
Mineral Projects specialising in the design and supply of 
remotely operated underwater and marine mining systems. 
Today, Marine and Mineral Projects is wholly owned by Royal 
IHC and Rodney now heads the Marine Mining division in 
The Netherlands. He is located at the Royal IHC shipyard in 
Kinderdijk and is responsible for the design and 
development of marine mining systems ranging from  
the continental shelf to the deep sea. 

  r.norman@ihcmerwede.com

 Overview of a deep-sea 
mining system.

 
There is criticism of the potential 
environmental impact of deep-sea mining. 
What is the impact and how can this be 
managed?
All mining activities have an impact, whether 

on land or at sea. The impact of deep-sea 

mining in the CCZ is still being quantified by 

various concession holders who undertake 

annual environmental cruises to their licence 

areas as well as by programmes like Midas 

and JPI Oceans. Blue Nodules aims to use 

data from at least one such concession holder 

to reduce the mining impact. It is also 

recognised that only a small part of the 

concession areas will be actually mined. By 

having a strong focus on minimising far-field 

impacts, large parts of a concession can be 

considered untouched.

 
How many jobs can be created in this  
field and what kind of additional education 
would be needed?
Well, the industry is still in its infancy so that is 

a difficult question to answer as it depends on 

the eventual scale of the operation. However, 

looking at the economic potential, it could be 

similar to that of a large mining operation on 

land. Potentially it can create a complete 

high-tech value chain throughout Europe  

for which continuous innovation and 

improvement will be required. This technology 

can also create spin-offs in other sectors. 

Indirectly the access to raw materials is of 

strategic importance for many other innovative 

industries, thus potentially stimulating new 

European industries.

What is the consortium’s first set of actions?
The first action of the consortium is to 

establish the terms of reference for the project 

consisting of the environmental impact model, 

technical requirements, relevant rules and 

regulations, and economic requirements. This 

document will provide the basis on which all 

technology is developed with a focus on 

mitigating environmental pressures.

How will the results be used after the  
project concludes in 2020?
The results of the project will be used to 

pursue the market entry phase, which is not 

covered by Blue Nodules. The intention is  

that market entry will be preceded by a pilot 

deep-sea mining project before full-scale 

implementation. The scale and scope of  

the research and market entry agendas  

for developing and deploying technologies 

goes beyond the capacity of single companies 

or research institutions in terms of financial 

commitment, resources and capability. 

Therefore the industry needs to create  

critical mass through long-term cooperation 

and commitment. In this respect, a  

public-private partnership is potentially  

an efficient mechanism for the European 

Union to guide and financially support the 

area of exploration and exploitation of 

deep-sea mineral resources such as 

polymetallic nodules. 

More information  

www.blue-nodules.eu

mailto:r.norman@ihcmerwede.com
http://www.blue-nodules.eu/
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 Figure 1: Snapshot of the 3D model built up from a combined drone (above water level) and multibeam survey (below water level); the gap caused by a lack of tidal range is a 
clear demarcation of the separate surveys.

CDR International BV and DEEP BV recently 

conducted a survey as part of a detailed 

investigation and remediation design study of 

a port basin revetment in Southeast Asia. Main 

goal of the survey was to visualise the current 

state of the completed revetment with high 

detail and to enable further analysis of the 

revetment and its component units. Within 2 

years of construction of the revetment works 

unexpected settlements of concrete units 

(similar to ‘Accropode 1’ units) occurred in the 

armour layer, which could endanger the 

stability of the revetment over time. The 

concrete units weigh about 1.0 tonnes (with 

maximum dimensions of approximately 

For hydro- and topographic surveying companies it is common to gather data in the field and process it into 

formats for presentation. Nowadays, technology  provides more and more solutions that enable analysis of 

the extensive amounts of measured data points directly, instead of the post-processed data and figures. 

Hence, using the raw data with fewer processing steps. Processing and post-processing of elevation data 

into maps, charts and cross sections will remain an important deliverable from a hydro- and/or topographic 

survey. However, the raw data itself will play an increasingly important  role with the availability of current 

technologies, as has been experienced by a recent survey.  

Raw Data as  
Information Source

Model for Remediation Design Study of Southeast Asian Port Basin  

BAS VAN DE SANDE, EELCO BIJL AND JELLE TAMMINGA, THE NETHERLANDS
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 Figure 2: Example of a 
post-processed deliverable 
which entails a cross-section 
and its top view location 
mapped over a bathymetric 
chart in combination with an 
aerial photograph covering  
the area above water level. 
Irregularities can be observed 
quickly, like in this cross-
section around the -4m  
CD line.

1x1x1m) and have protruding elements that 

should interact with neighbouring units to 

increase the overall stability of the armour 

facing. This interaction between units is called 

‘interlocking’. The current state of the 

underwater facing needs to be visualised to be 

able to investigate the cause of the 

unexpected settlements; i.e. check 

interlocking placement, the slope stability and 

possible other defects. The actual placement 

of units can only be determined using high 

accuracy visualisation of the facing, which 

enables to distinguish interlocking placement 

or units simply laying on top of each other. 

Therefore the level of detail had to be very 

high. The usual approach in the past was to 

gather data during a survey and then to 

post-process to produce charts or other 

deliverables. Presenting the data using an 

open-source 3D point cloud software 

application (e.g. Cloudcompare;  

www.cloudcompare.org) enabled the 

visualisation of the state of the revetment in 

more detail than the other presentation 

methods such as ordinary graphs, charts or 

maps.

Combined Drone and  
Multibeam Sonar Survey
The survey was performed by an aerial drone 

in combination with bathymetric survey. The 

bathymetric survey was executed with a 

dual-head multibeam echo sounder system 

(R2Sonic 2024), providing high-accuracy 

and high-resolution data of the armour facing 

below water level. The dual multibeam 

sonars were mounted with an angle to be 

able to minimise blind spots between the 

concrete units in the armour facing. Both 

sonar heads were tilted 45 degrees sideways 

and each pitched 10 degrees, fore and aft 

looking, to reduce the amount of shadow 

between the blocks. The bathymetric survey 

data was acquired using the software 

package QPS Qinsy 8.1. Each ping contained 

256 beams for each multibeam head. With a 

40 hertz operating frequency you gather 

20,480 data points every second (256 beams 

x 40 hertz x 2 sonar heads). In addition, the 

data was checked and corrected for 

positioning errors and beam spikes using 

Beamworx Autoclean bathymetric processing 

software. Although state of the art 

technologies were used, processing of the 

point cloud involved a considerable amount 

of manual editing. The demanded high-

resolution and level of detail resulted in over 

600 million data points for a stretch of 1,200 

metres of the revetment. No standard 

automatic cleaning filters for bathymetry 

could be applied as these introduce the risk 

of eliminating actual seabed and revetment 

features.

The technology used to survey the features 

above water level is photogrammetry. This 

technique was not sufficient to reach the 

required geometric accuracy. Therefore,  

more than 40 ground control points were  

used on the revetment to calibrate the 

resulting model. The photographs, the actual 

drone data, were taken with a multicopter 

flown at a height of 35m above the breakwater 

at nadir and oblique 45 degree angles. An 

overlap of 80% was pursued to enable  

robust means of checking the dense cloud  

of points from the pairs of stereo images.  

For this project, an average of over 100 

elevation points were extracted per square 

metre. Once the exact position and orientation 

of each image as well as the terrain elevation 

were determined a seamless relief image 

mosaic could be generated for the entire 

project area above water level. This was  

just one of the multiple ways to visualise  

the data.

Data from both the bathymetric survey  
and drone survey were combined

http://www.cloudcompare.org/
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Finally, the data from both the bathymetric 

survey and drone survey were combined to 

obtain a complete 3D model of the port basin 

revetment. It was not possible to create an 

overlap due to the lack of tidal range, hence a 

gap of maximal 1m in the vertical dimension 

remains between the multibeam and the aerial 

data (see Figures 1 to 3). The multipath of the 

sonar signals and the presence of turbulent 

water at the water surface resulted in low 

quality and noisy data in this range.

Post-processing for Deliverables
Directly after the raw data had been cleaned 

and delivered, further post-processing was 

performed to generate workable datasets and 

drawings to enable the required analysis. 

Normally the elevation measurements get 

averaged to reduce file sizes in such 

post-processing steps, leaving data redundant. 

However, the highest detail of visualisation was 

required along the entire revetment to 

investigate the actual placement and 

The 3D model also helped to exclude  
certain post-processing steps

 Figure 3: Snapshot of the 3D point cloud model in which the sedimentation and placement of the individual units are clearly recognisable. 

interaction of the concrete units locally. 

Therefore, the cleaned raw data had to be 

retained as much as possible to obtain the 

best results. 

The survey campaign and subsequent data 

analysis was subject to a tight schedule of 6 

weeks. For this reason the complete point 

cloud was converted into gridded datasets to 

enhance mapping and visualisation 

possibilities and to speed up processing time. 

Cross-sections were generated of the 

combined bathymetry and topography for 

every 5 metres along the stretch of the 

revetment based on the raw data, enabling 

analysis of the slope stability and identification 

of possible slope failures. This was set up in a 

comparative manner with a fixed baseline. The 

result was a map book which depicted a top 

view and a profile for each cross-section (see 

Figure 2). The gridded data was further used 

to generate longitudinal cross-sections, 

overview figures and depth charts.

3D Model
The main purpose of the survey data analysis 

was to identify single concrete units along the 

whole facing, their position and interaction 

with neighbouring units and local gaps in the 

facing. Prior to the survey it was thought that 

the ordinary post-processing deliverables 

would enable the required identification of the 

units and the patterns. However, the 

post-processing results were not good enough 

to investigate the concrete units within the 

structure. Even when the resolution of the 

gridded results was kept relatively high (5cm 

by 5cm), compared to the size of the concrete 

units (1x1x1m), the interlocking effect of the 

units could not be determined properly.

Therefore, the project was forced to look into 

other methods to get the most out of the 

abundant survey points. The open source 

software for 3D cloud models was given more 

attention, and the raw data was converted to 

compatible formats for this software (like the 

LAZ format). In fact, all the points could be 

read one on one, without losing quality in the 

data by the effect of averaging. 

The performance was not disappointing and 

during the course of the project this interactive 

means of visualisation became more and 

more important in the investigation and 

presentation towards the client. Distinguishing 
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Bas van de Sande is a GIS expert with a 
background in spatial planning and 
development, focused on the Marine and 

Maritime Sector. He works for CDR International BV  
as an engineering consultant.

  b.vandesande@cdr-international.nl 

Eelco Bijl is technical director at CDR 
International BV and mainly involved in the 
design of Ports, Land Reclamations and 

Breakwaters, focusing on practical and expertise 
consultancy of Marine and Maritime works.

  e.bijl@cdr-international.nl

Jelle Tamminga gained a BSc in  Ocean 
Technology at Terschelling last year. He now  
works as a hydrographic surveyor for Deep  

BV in Amsterdam, and was one of the surveyors who 
conducted the survey described in this article.

  jta@deepbv.nl Figure 4: Zoom in on the 3D-model in which the single units are identifiable. It is visible how 
the units interlock. In this part of the revetment hardly any units are interlocking.

actual 3D model built up out of points. The 

greatest advantage of the 3D model is that the 

data is not transformed into a surface. All data 

points, including those from the bottom or 

sides of the elements which are projecting out 

of the surface, contribute to the image. This is 

ideal for the analysis of revetments built of 

units with protruding elements. Especially as 

the interlocking effect of the units is significant 

for proper functioning of the revetment. By 

means of the 3D model it could be observed 

that several units had not been placed correctly 

interlocking, sometimes simply laying on top of 

each other. In addition, local areas with 

significant sedimentation could be identified 

easily, both providing valuable information for 

the remediation design and eventual 

remediation works. The data will also be used 

during further re-construction as information 

source for the contractor and crane operators. 

Depending on the requirements of the client, a 

second survey may be performed after 

execution of the remediation works.

The fact that the engineer and client can fly 

through the 3D model and analyse the data 

easily was a major plus point in this case, and 

appeared to be more analytically suited than 

was initially expected. 

A general comment on multibeam echo 

sounder surveys is that the majority of 

measurement points is discarded after 

processing and post-processing. In this 

project, the opposite is true. It can be said that 

the raw data was not as raw as the word 

implies; it constituted the most relevant 

information source of this project. Gridded 

DTM surfaces are not well-suited to the 

detailed and precise assessment on the 

critical position of concrete armour units in a 

built revetment. A very high level of detail is 

required to capture the status of the separate 

elements. Since these elements normally 

cover the entire facing of the revetment, the 

whole revetment needs to be surveyed with 

the same level of detail, resulting in enormous 

amounts of data. In that regard, the use of 

(almost raw) 3D point cloud data is a great aid 

to the visualisation and understanding of the 

condition of the single units in relation to the 

revetment as a whole. The applicability of this 

technique has now been tested on a 

revetment, but one can imagine that this 

technology could be of great value to the 

investigation of any marine construction built 

up out of single rocks, armour units or other 

materials. For most of these structure types 

the functionality and stability depend highly on 

the placement of the single elements. 

This technology could be useful in  
investigating any marine construction  
built of single rocks, armour units or  
other materials

separate units and the interaction between 

neighbouring units was most visible in this 3D 

model. Based on observations from this 3D 

model further analyses and processing could 

be initiated, for example, by means of GIS 

software. The visual results obtained from the 

3D model assisted us in effective allocation of 

cross-sections and mappings in GIS, and in 

building up a relevant GIS database for the 

entire project. In other words, the 3D model 

also helped to exclude certain post-processing 

steps, simply because some areas could be 

quickly determined as less relevant, based on 

clear 3D model observations. In the end, 

quantitative analysis on level differences and 

slopes could be performed well by the 

post-processed results, but a clear 

understanding of the formation  

of the revetment was provided by the 3D 

model itself.

The picture-like 3D model reveals details which 

are normally partly or fully eliminated if 

projected to a 2D scene. Especially the 

‘PCV-shading’ feature of the 3D point cloud 

software visually conceals that it concerns an 

mailto:b.vandesande@cdr-international.nl
mailto:e.bijl@cdr-international.nl
mailto:jta@deepbv.nl
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 Figure 1: NOAA Ship Okeanos Explorer.

As a rule, exploring the unknown ocean 

cannot be accomplished effectively by a small 

group of scientists and engineers on board 

ships. They must rely on the telepresence 

connection to engage with other shore-based 

participants to make critical decisions during 

the ROV dives about where to explore, what 

features to inspect in more detail, what 

samples to collect and to log observations 

about the seafl oor and water column, 

including descriptions of the geological, 

biological and archaeological character of the 

site. The Ocean Exploration Trust’s E/V 

Nautilus and the National Oceanic and 

Atmospheric Administration’s Ship Okeanos 
Explorer conduct telepresence-enabled 

systematic ocean exploration (Figure 1). The 

Inner Space Center (ISC) at the University of 

Rhode Island Graduate School of 

Oceanography is the shore-based hub for 

telepresence where scientists and students 

can work and stand watch during the live 

dives, interacting with the teams on board to 

make exploration more effi cient (Figure 2). 

The ISC’s servers also record and distribute 

the live video feeds to the Internet so that 

remote cruise participants located anywhere 

can also take part in real-time. The ISC has a 

full video production studio and broadcast 

facility (Figure 3) that supports live educational 

programme delivery to schools and informal 

science educational venues such as museums 

and aquariums as part of a broad outreach 

programme.

During recent years, the infrastructure 

required to support this telepresence 

paradigm has evolved to become technically 

robust and the methodologies have become 

relatively straightforward. Because of this, 

researchers who conduct seagoing projects on 

other ships, such as those in the University-

National Oceanographic Laboratory System 

(UNOLS) fl eet, can easily incorporate a 

telepresence component to their research and 

educational outreach. Most research ships 

have some sort of satellite tracking antenna 

and a ship-to-shore network infrastructure that 

can be enhanced to support a telepresence 

operation. By simply procuring additional 

satellite bandwidth, adding some enhanced 

components to the ship’s satellite network and 

adding a technical system for live audio/video 

streaming, this telepresence component can 

be achieved. 

A mobile telepresence unit (MTU, Figure 4) 

can be used to deliver the live feeds and 

facilitate voice communication. The devices 

that make up this technology can include 

encoders, voice-over-IP intercom panels, 

video conferencing systems, audio mixers, 

video switches, network switches, and devices 

for video effects like quad-splitters, frame 

synchronisers and scan converters. This gear 

is more-or-less standard in the broadcast 

industry and is needed to provide a quality 

experience for the end users ashore to 

effectively communicate with the team on 

board. A simple MTU system can range in 

cost from about a few thousand to several 

10’s of thousands of dollars. The shipboard 

telepresence systems can integrate into the 

ship’s networking infrastructure, integrate with 

the ship’s video surveillance systems, 

integrate with the ship’s voice communication 

systems and be compatible with the 

shore-based infrastructure. Occasionally, 

depending on the network design, a VPN or 

GRE tunnel may be required to facilitate 

effective equipment confi gurations and device 

communication.

Telepresence, in this context, refers to the suite of technologies and operational methodologies required to 

allow key mission personnel to be located onshore while conducting ship-based oceanographic research 

and exploration. The technology required to support telepresence largely consists of a high-powered 

satellite-tracking antenna, advanced networking infrastructure, video/audio broadcast equipment and a 

suite of software tools for data sharing across the satellite network. This article attempts to explain the nuts 

and bolts of ship-to-shore telepresence systems.

Telepresence Technology
Running a Research Cruise from Shore

DWIGHT F. COLEMAN, UNIVERSITY OF RHODE ISLAND, USA.

The infrastructure has evolved to 
become technically robust

FEATURE  | 
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 Figure 3: Video production and broadcast facilities at the ISC enable live educational outreach 
to vast interactive audiences. Figure 2: Illustration of the ship-to-shore connection.

For example, a UNOLS ship owned by the 

National Science Foundation and operated by 

the University of Rhode Island Graduate 

School of Oceanography, the R/V Endeavor, 
was recently equipped with telepresence 

technology. The technology allowed a 

shore-based chief scientist, who was not 

medically cleared, to sail on the cruise to 

conduct her cruise on schedule. Working with 

an autonomous underwater vehicle (AUV), a 

glider, a wire-walking profi ling instrument, and 

a CTD to accomplish the research goals of the 

cruise, Dr. Melissa Omand led the team on 

board by communicating constantly through 

the telepresence system, assisting with data 

analysis, and providing remote technical 

support on deck and in the main lab. Several 

cruise participants used video cameras and 

microphones to connect live and support Dr. 

Omand’s remote participation (Figure 5). The 

ISC served as the primary shore-based hub for 

conducting the cruise operation, and live video 

streams to the Internet allowed other remote 

scientists to participate or allowed for Dr. 

Omand’s participation from her home.

Satellite bandwidth can be expensive, 

depending on the dates and duration of the 

cruise, the geographic location, and the 

minimum bandwidth required. Satellite service 

providers require a ’link budget’ to be 

computed that factors in the technical 

capabilities of the shipboard tracking antenna 

(such as the diameter of the refl ector and 

power of the amplifi er) and at the terrestrial 

earth station teleport. Once all these details 

are known, providers can develop budgetary 

quotes for the ship-to-shore Internet service. 

Depending on the technical details, monthly 

costs can be anywhere from USD5,000 to 

USD50,000 per month for upload bandwidth 

in the range of 1.5 – 20Mbps, with smaller 

return (download) bandwidth. Traditionally, 

ISC supported telepresence cruises have 

relied on C-band or Ku-band satellite service. 

Recent advances in Ka-band capable satellites 

will potentially allow for much greater 

bandwidth. The transmission delay for live 

video and audio to be received onshore is only 

between 1-2 seconds, typically, depending on 

 Figure 4: Mobile Telepresence Unit (MTU).

The telepresence paradigm has been proven 
effective and incredibly powerful and robust
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 Figure 5: Example of communication during a cruise at the ISC.

the locations, allowing for effective 

communication. With the capabilities of 

Internet2 and multicast-enabled terrestrial 

networks, the live video/audio streams can be 

globally distributed in near real-time, making it 

possible to support the communication 

between the shipboard personnel and anyone 

in the world.

The total cost for added satellite bandwidth for 

a one-month cruise, combined with the cost 

for some extra technical personnel on board 

and ashore, along with the cost for the extra 

ship- and shore-based infrastructure still 

amounts to less than USD100,000 for the 

duration of a typical cruise, which is equivalent 

to the cost of about 2 ship days. Telepresence 

can increase the effi ciency of the cruise by 

allowing more users to participate, increase 

the broader impacts of the project by having 

scientists and educators engage with vast 

audiences, and allow for shore-based teams to 

communicate, troubleshoot, process data, 

increase awareness, build a web presence, 

and educate students in real-time. These 

effi ciencies greatly outweigh the cost.

By combining the advances in satellite 

telecommunications, Internet2 and multicast-

enabled networks and encoded video/audio 

streaming technology, the telepresence 

paradigm has been proven effective and is 

incredibly powerful and robust. Instead of the 

traditional way oceanographers and 

technicians have conducted their seagoing 

business in the past, with science parties of a 

few dozen people, telepresence can now allow 

for infi nite expansion, broadening the 

participation globally to all populations. As 

proven by the Nautilus programme (www.

nautiluslive.org) and the Okeanos Explorer 

programme (www.oceanexplorer.noaa.gov), 

telepresence has allowed for live ROV dives to 

be viewed by usually hundreds and 

occasionally thousands of people at a time. 

New discoveries on the seafl oor and 

scientifi cally interesting and engaging video 

content of geologically, biologically and 

archaeologically signifi cant sites has been key 

to exciting new generations of ocean 

explorers. Through these websites and 

through the video broadcast studios at the 

ISC, learners of all ages can contribute to the 

live discussions, ask questions and get live 

answers about the ongoing research. 

Telepresence can enable cruise participation 

by anyone, including those people who are not 

physically able to go to sea. And telepresence 

can enable technical troubleshooting of 

equipment, allow for communication between 

users on board and vendors ashore, and help 

facilitate the technical success of seagoing 

expeditions to remote places that would 

otherwise be inaccessible. 

Telepresence can 
enable cruise 
participation by 
anyone
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 Figure 1: Picture (a) of a ‘Subsea elevator’ onboard the MBARI R/V Western Flyer and (b) a SPRINT mobile mapping derived 3D point cloud in 1,850 metres water depth 
(Eiva NaviSuite and 2G Robotics ULS-500).

Millimetre resolution Laser / Lidar sensors 

have emerged in parallel with major advances 

in tightly integrated subsea inertial navigation. 

Wideband Doppler velocity navigation (DVL), 

Long BaseLine (LBL) observations, 

Simultaneous Localisation And Mapping 

(SLAM), automatic calibration and forwards-

backwards post-processing, join with 

Acoustically Aided INS (AAINS) to provide 

robust dynamic sub millimetre relative 

accuracy and centimetric level accuracy over 

wide areas. 

Successful deepwater ROV trials in the 

Monterey Canyon, California, USA have 

demonstrated the extremely effi cient dynamic 

future of robust high-accuracy subsea survey 

and contactless metrology. 

Introduction
The combination of multibeam echo sounders 

(MBES) and (loosely coupled) AAINS on ROV/

AUVs has been successful for demanding 

subsea applications such as pipeline Out Of 

Straightness (OOS) surveys. Since the advent of 

wideband acoustics, LBL acoustic positioning 

has provided centimetric level static accuracy 

over wide areas and is the long-standing trusted 

reference for subsea metrology. 

Commercial subsea Lidar and Laser line/

camera triangulation sensors (jointly referred 

to as ‘Laser sensors’) with millimetre level 

precision are available from several vendors 

including; 2G Robotics (Canada), 3D at Depth 

(USA), Cathx Ocean (Ireland) and Fugro 

(Netherlands). 

Static Scanning
Laser sensors are used in two different modes 

of operation; static scanning and mobile 

mapping. In static scanning, the sensor is 

placed on the seafl oor (e.g. on a tripod) and 

mechanically rotated to scan the local area. 

Use in a confi ned area is relatively simple 

since no navigation is required. However, 

variable turbidity introduces the risk that 

planned coverage is not achieved. Wide area 

use becomes impractical due to the need for 

complex and time consuming scanning and 

merging of data from multiple locations. 

Scanning of horizontal and elevated features is 

diffi cult since the sensor is tied to the seafl oor.

Mobile Mapping
Laser sensor mobile mapping is similar to well 

known MBES surveying but provides 

dramatically higher resolution. Mobile 

mapping is inherently faster than static 

scanning and can cover wide areas. Risk from 

turbidity is reduced since the sensor can be 

moved along the optimal path for mapping 

e.g. close to and directly above a structure. 

This can be a critical advantage when 

measuring hub/fl ange orientations for 

metrology.

Aerial mobile mapping using Lidar and GNSS aided inertial navigation has revolutionised the efficiency of land and 

shallow-water bathymetric surveying. Now, fast ultra-high resolution subsea mobile mapping is approaching. 

Acoustically Aided INS 
(AAINS) and Laser / Lidar

Fast 3D Subsea Mobile Mapping and Contactless Metrology

DR. MIKAEL BLIKSTED LARSEN, UK, AND DR. MARTIN JUHL JØRGENSEN, DENMARKFEATURE  | 
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Metrology 
From

To AAINS/Laser 
Baseline [m]

Ref. Acoustic 
Baseline [m]

Difference [m]

(“C-O”)

5907 5901 (Elevator) 38.472 38.466 0.006

5903 5906 58.634 58.610 0.024

5906 5901 52.543 52.499 0.044

5901 5907 38.453 38.467 -0.013

5907 5903 52.695 52.694 0.001

5903 5901 19.459 19.403 0.056

RMS 45.28m 3.11cm

 Figure 2: AAINS/Lidar mobile mapping trials Dec. 2014. Touchdown of a miniature wideband 
transponder in 2,850 metre water depth and associated point cloud using a ’3D at Depth’ SL1 
subsea-Lidar and Sonardyne SPRINT 700 / Janus navigation.

Tight INS Integration of Raw  
Wideband Acoustics
Full utilisation of Laser sensor resolution in 

subsea mobile mapping has, to date, been 

constrained by navigation accuracy. Developed 

with these sensors in mind, this is set to 

dramatically change with the next generation 

of higher performance tighter integrated 

AAINS. Direct INS integration of raw two-way 

travel time measurements allow dynamic 

vehicle positioning over wide areas to the 

centimetric level of accuracy known previously 

only from static wideband LBL. Similarly, direct 

integration of the raw measurements from the 

individual beams of a state of the art wideband 

Doppler Velocity Log (DVL) robustly achieves 

millimetric level relative accuracy. Time 

efficiency, accuracy and robustness are further 

enhanced by a host of techniques; Sparse 

SLAM LBL array calibration, forward-

backwards post-processing, miniature 

wideband transponders, mechanically 

integrated sensors and auto-calibration. The 

boost in relative dynamic accuracy enables 

fast contactless measurement of target 

orientation to tiny fractions of a degree.

Mobile Mapping and ‘Contactless’ 
Metrology
Subsea metrology is the post-installation 

measurement of relative position and 

orientation differences between the hubs/

flanges of two or more subsea structures. 

Results are used for on land manufacturing of 

rigid interconnecting sections of pipe and 

both accuracy (5-10cm, <<0.5deg) and 

quality control (QC) requirements are 

therefore stringent  2. Modern LBL acoustic 

based metrology provides the best level of 

accuracy and QC and is the reference against 

which all other methods are compared. 

‘Contactless’ AAINS mobile mapping inherits 

the fundamental accuracy of LBL acoustics 

but by-passes any need for precision ROV 

handling of equipment on the structures and 

is therefore potentially extremely fast. LBL 

transponders are deployed at flexible locations 

on the seafloor and provide bounded 

accuracy and strong QC. Transponder count 

and calibration time is reduced via SLAM 

sparse LBL techniques incorporating accurate 

reliable transponder to transponder baseline 

measurements where possible. 

Monterey Canyon Trials,  
November 2015
Deepwater ROV mobile mapping trials were 

first performed in 2014 and then again in 

November 2015 onboard the R/V Western 
Flyer through cooperation with the Monterey 

Bay Aquarium Research Institute (MBARI)  1. 

Figure 1 depicts a ‘subsea elevator’ prepared 

with flanges of varying diameters to constitute a 

metrology target. The red Sonardyne Compatt 6 

(C6) transponder was used as both scanning 

target and LBL position reference.

MBARI’s ROV ‘Doc Ricketts’ was equipped and 

navigated using state of the art SPRINT 700 

AAINS, 6G Wideband Syrinx DVL (600kHz) and 

ROVNav 6 LBL transceivers and a precision 

pressure sensor. The calibrated and trusted 

LBL reference array included four additional 

rapidly deployable miniature Wideband 

Transponders, see Figure 2. Array baseline 

calibration residuals (‘C-O’) were 2.7cm RMS 

(root of mean square). The Compatt 6 had 

pressure and sound speed sensors for 

automatic tidal compensation, processing 

redundancy and QC via periodic acoustic 

telemetry. The LBL array layout and two ROV 

metrology baselines performed in opposite 

directions are shown in Figure 3. The two 

transponders constituting each metrology 

baseline were excluded from use in navigation. 

2G Robotics ULS-500 and Eiva 
NaviSuite
The ULS-500 works by emitting a line of laser 

light onto the target surface where it is 

observed from an offset camera. Through 

image processing, the offset camera 

determines the angle to 1400 points along the 

laser line and then calculates the location of 

intersection between the laser line and the 

target surface. By then passing the ROV over 

the target of interest, adjacent profiles are 

captured to build a complete 3D point cloud 

model of the environment.

Dependent on altitude and ROV speed 

(0.1-0.5m/s) resolution was as good as a few 

millimetres. Eiva’s NaviSuite supports the 

ULS-500 and was used for 3D real-time 

visualisation, data recording and offline for 

merging with post-processed navigation to 

generate accurately geo-referenced 3D point 

clouds from which metrology results were 

 Table 1: Measured baselines: AAINS/Laser mobile mapping vs calibrated LBL acoustic reference. 
Baselines were measured from the generated 3D point cloud and compared to the calibrated LBL 
acoustic baseline reference.
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 Figure 3: LBL transponder (1 x Compatt 6 and 
4 x miniature Wideband transponders) array 
layout. Blue lines are two ROV metrology 
baselines mapping transponders 5901 and 
5903 from opposite directions. 5908 was 50 
metres south of the shown location.

derived. Operation was optimised for 

metrology speed rather than image clarity. 

Figure1b is the result of a single ~20 second 

overhead pass by the ROV and yet resolution 

and quality is clearly suffi cient for metrology 

use. Animated 3D point cloud mobile 

mapping data and more information 

is available from the vendors own 

website   3,4,5.

Results and Conclusion
Results from six metrology baselines are 

shown in Table 1. The RMS of all baselines is 

just over 3cm with a single baseline error 

marginally above 5cm. It is likely that the 

calibrated LBL reference contributed slightly to 

the observed differences. Flange/hub 

orientations are determined via point cloud 

matching to the known geometry. Accuracy is 

robustly below metrology tolerances 

(<<0.5deg) - see Figure 4. This is due to the 

combination of AAINS dynamic relative 

accuracy and the sub-millimetre precision of 

the laser scanner (2G Robotics ULS-500).

All six metrology baselines where mapped by 

the ROV within a single 1 hour 45 minute time 

frame. Prior deployment of the four miniature 

wideband transponders took less than 30 

minutes and fewer transponders would be used 

in an operational scenario. With realistic 

streamlining for commercial operations, AAINS 

mobile mapping technology will support single 

dive, contactless metrology in considerably less 

time than any other known method. Moderate 

turbidity is required which will not always be 

present subsea so more traditional forms of 

metrology will still be important.

Highly time effi cient mobile mapping with 

reliability, accuracy and resolution proven to 

metrology standards is generically valuable for 

a host of other subsea survey, inspection and 

construction applications.
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 Figure 4: Flange (ø30cm) orientation determined to << 0.5deg. The 3D point cloud to plane 
mismatch (‘Cloud 2 Mesh – C2M’) RMS is just 1.7mm with the majority being due to edge 
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HISTORY

 Figure 1: Lieutenant Francis Popper, in charge of triangulation 
party off C&GS ship Guide, riding the range on the south shore of 
Bristol Bay on Unimak Island.

Much of the following is either paraphrased or 

excerpted directly from Eickelberg’s report on 

the conditions encountered and what he 

perceived to be expected in future operations. 

He pointed out the enormous extent of the 

project that initially extended from Cape 

Sarichef to Cape Peirce and estimated that it 

would require at least fifteen years to complete 

the Bristol Bay area with one survey ship as 

the working season was comparatively short 

because of extreme weather conditions 

extending from late summer to mid-spring. In 

addition, the comparatively shallow water of 

much of the area required closely spaced 

sounding lines extending as far as sixty miles 

offshore. 

Weather
Weather in the Bering Sea, even in the 

summer, was a huge factor, as fog often 

obscured visual signals used for inshore ship 

and launch hydrography, frequent storms 

made sea conditions too rough for the 

successful use of the Fathometer, and 

hurricane-force williwaws would occasionally 

sweep down from the mountains. In addition, 

rough seas increased the acoustic noise level 

of the sono-buoys used in offshore radio-

acoustic ranging navigation, made small boat 

work dangerous to impossible, and disrupted 

scheduled contacts with camp parties ashore. 

The ship arrived in the Bristol Bay area in 

early May and worked through 

mid-September. From mid-May to late June 

the weather was surprisingly good and 

approximately three-quarters of the work 

accomplished during the 1939 season was 

done in this period. From 1 July to the end of 

the season there was only one occasion where 

there were two full working days in succession. 

During September the Guide was on the 

working grounds from the 1st to 19th 

inclusive, and had only two questionable days 

for launch work (i.e., it was impossible to 

survey the inshore lines).

During July there were four storms of force six 

to ten, and five and one-half days of working 

weather; in August six storms and five and 

one-half days of working weather; from 

September 1st to 26th there were eight storms 

and four days suitable for working. In the 

autumn, coincident with the formation of the 

Siberian high, the low pressure areas came 

along with the regularity of eggs out of a hen; 

frequently two low pressure areas were on the 

map at the same time, and the only difference 

was that it blew harder some days than others. 

In early May and much of September, the 

prevailing wind blew out of the north from 

which there was no shelter on the Guide’s 

working grounds.

 

Clear weather affording good visibility for visual 

hydrography was unusual. It usually occurred 

just before a southeaster and then lasted no 

more than one day. This is the time that had to 

be used for fixed position work, development 

work on offshore shoals, and for locating 

offshore sono-radio buoys. The location of 

these buoys had to be accurately determined 

in order to be useful for radio-acoustic ranging 

work. However, taut-wire sun-azimuth 

traverses for locating arrays of buoys for visual 

1939 marked the beginning of a concerted programme to chart the Bering Sea area. The surveys in this area that were 

conducted prior to United States entry into the Second World War marked some of the last that were done in frontier 

areas prior to the advent of the era before electronic navigation systems, shallow-water fathometers, and widespread  

use of gyrocompasses, outboard motors, helicopters and other tools that eased the work of mid-to-late-twentieth century 

hydrographers. The Coast and Geodetic Survey Ship Guide, under the command of Commander Ernest Eickelberg,  

was assigned the initial work associated with this endeavour and commenced work in the southern Bristol Bay area  

north of the eastern Aleutian Islands and Alaska Peninsula. This work consisted of what was then called combined 

operations – hydrography, topography, triangulation, tides and magnetic observations. 

The Bering Sea Survey

Adapted from Article by E. W. Eickelberg, Hydrographic and Geodetic 
Engineer, Commanding, US Coast and Geodetic Survey Ship Guide

  | ALBERT E. THEBERGE JR, CONTRIBUTING EDITOR HYDRO INTERNATIONAL
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 Figure 2: Readjusting the load on a pack horse on Unimak Island.

Clear weather affording good visibility for 
 visual hydrography was unusual

hydrography were nearly impossible to control 

for azimuth as the sun was rarely visible. To 

solve this problem, it was suggested that a 

gyro-compass be installed on the Guide to 

help control the traverses. On the other hand, 

it was felt that much inshore work might be 

completely accomplished by RAR methods, 

except that the close spacing of 

lines and necessary development of shoals 

were difficult without the accurate steering, 

which only the gyrocompass could furnish.

The approach of a low pressure area was 

always indicated by exceedingly clear weather 

and by the presence of cirrus clouds pointing 

in the direction of the low pressure area. The 

cloud indication is usually very reliable and 

frequently these blows were anticipated even 

when the weather summary did not predict 

them because of lack of ship reports. 

Camp Parties
On an open coast such as Unimak Island 

there was no substitute for a camp as a base 

from which to work. This was because of the 

very few days on which landings could be 

made. Even in a moderate wind the seas 

broke so sharply on the steep sand beaches 

that a lightly laden whaleboat could rarely 

land. On two occasions the steepness of a 

beach was the cause of some surprise to two 

members of the crew who, on a smooth day, 

decided to step ashore from amidships, and, 

in doing so, promptly disappeared from view. 

The water temperature at the surface is about 

38 degrees Fahrenheit in the spring and 46 in 

the fall so that most of the landing parties wore 

hip boots and everyone avoided insofar as 

possible a dip in the surf.

In the spring, camping was rather cold and 

windy. At the first camp of the season a 

windstorm, which blew all day long, finally 

capsized four tents during the night, in spite of 

the fact that they had been reinforced the 

previous day. The members of the camp party 

were equipped with bedrolls and three 

blankets apiece and still complained of the 

cold. In the autumn, after a summer’s 

conditioning, the camp parties were better 

able to withstand the cold, but by this time (1 

September) the northers began to blow. In 

these shallow waters an ugly sea arises quickly 

under a fresh breeze and moving camp by 

ship, and landing food and supplies from it, 

became very uncertain. On two occasions we 

were able to pick up the party but not land 

them again the same day, because it got too 

rough in the meantime, and three days 

elapsed before another landing could be 

effected.

A camping party had too much gear for it to be 

moved by horses (this was first tried in 1937: 

see Horses, Hydrographers, and Hypsography, 

Vol. 16 no.7 of Hydro International) unless the 

number of horses available were doubled, 

which would not be economical. The quantity 

of material needed for a camp for nine men 

and four horses is considerable in itself, as the 

party is stocked for three weeks, which is 

calculated to be the average stop between 

moves. This included food, coal or gasoline, 

oats (and hay before 1 July), lumber for 

signals, cement, lime and other supplies and 

equipment such as cookstoves and heaters. 

There was practically no driftwood available on 

the beach, but occasionally there are a few 

large logs. The latter were even found in the 

creek beds a half mile from the beach and in 

one case an estimated thirty feet above high 

water and one half mile inshore. These were 

presumably carried inland by the severe winter 

storms (and also by the occasional tsunami in 

this area).

 Figure 3: Tide gauge at Cape Mordvinof installed by shore party off of C&GS Ship Guide. Besides 60-foot ladder leading 
down to gauge, note visual hydrographic signal at top of hill.
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 Figure 4: Topography of the north shore of Unimak Island showing steep-to beaches 
and cliffs leading to zone of ravines and ridges.

 Figure 5: Coast and Geodetic Survey Ship Guide under way.

Even in a moderate wind the seas broke 
sharply on the steep sand beaches

Usually four-man triangulation and four-man 

topographic parties operated from one shore 

camp with a single cook and two horses each. 

If the parties were separated, the horses which 

had been together for three years, invariably 

broke away at night and returned to the base 

camp, leaving one of the parties without 

horses.

The horses were wintered at False Pass, 

where they furnished much amusement to the 

local residents and in turn received a great 

deal of attention. When the Guide  arrived in 

the spring the horses immediately disappeared 

and failed to return that evening for their oats 

and hay. The caretaker said that that was the 

first night all winter they had failed to return. 

The conclusion was inescapable: that the ship 

was not welcome or at least that the horses 

knew what the ship’s arrival meant in the way 

of work. Their season started with a 70-mile 

trip from False Pass to Cape Sarichef, much of 

it over rocky ground and up and down steep 

ravines. 

This trip had to be made ‘under bare poles,’ 

so to speak, with meager food supplies for 

both men and horses, as it required about six 

days. Hay could not be carried on this trip and 

the horse feed was limited to oats and what 

dry grass could be found along the way. The 

grazing season did not start until the first part 

of July and prior to this time the ship had to 

carry a supply of hay and land it at the various 

camps. Hayseed seemed to get into everything 

about the ship during that part of the season.

The horses acted as a sort of connecting link 

with civilization and afforded much 

amusement to the camp party. At lunchtime 

they usually came over near where the men 

were eating and stood by waiting for a 

handout. Their favourite refreshment was a 

cheese sandwich. At night in camp one or two 

of them always paid a visit to the cook tent 

and generally were rewarded with some 

leftover - they were unusually fond of rice. 

Also, they occasionally got into a pan of apple 

sauce which had been set out to cool.

One outstanding characteristic of the 

triangulation work were the long hikes which 

were occasionally necessary to reach a station, 

and which provided the principal argument in 

favour of horse-packing over back-packing. 

The terrain was soft and by midsummer the 

heavy growth of grass was waist high. Large 

lagoons, some a mile and a half in diameter 

impounded behind barrier beaches, made 

lengthy detours necessary to reach the inshore 

stations. On occasions Ensign Horace Conerly 

and his recorder made hikes of twenty miles in 

one day and once went this distance and 

occupied two triangulation stations. Obviously, 

this required excellent stamina and much 

determination.

Epilogue
The remainder of Commander Eickelberg’s 

report consisted of comments on topographic 

work, launch hydrography and aspects of radio 

acoustic ranging. He was thoroughly modern in 

his views. Of note was a plea for recording 

fathometers for launch work. He cited a 

five-fold increase in production by the 

Canadian Hydrographic Service with a 

reduction in required crew per launch. He 

referred to the plane-table topography as ‘horse 

and buggy’ methods as opposed to aerial 

photography. And he was an astute observer of 

issues with RAR work. The following year he 

returned to the Bering Sea on the Guide but 

unfortunately developed a ’lingering illness’. 

After returning to the United States, he died on 

20 May 1941. He would have been pleased to 

see many of the new systems that resulted in 

the ensuing years. 

Modified by A. E. Theberge: From the US Coast 
and Geodetic Survey Field Engineers Bulletin no. 
13, December 1939, pp. 73-78.
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PREVIEW

Promising Event for Oceanographic and Hydrographic Community

Hydro International traditionally prepares a preview of Oceanology International so that you can prepare for the 

highlights of what businesses on the show floor will be presenting. These pages offer you a selection of the more 

than 350 companies from 32 countries that will be present at the trade show. The total surface is over 8,000m2 

so consider wearing your walking boots! 

Oceanology International 
2016 Gives Update on 
Ocean Technology

 Oceanology International is ready to be a meeting point for professionals and innovations.

  |  JOOST BOERS, EDITORIAL MANAGER, HYDRO INTERNATIONAL

There will also be is a conference during 

Oceanology focusing on streams like Trade & 

Innovation; Marine Technology and Services 

Sector Role in the Blue Economy; Marine 

Renewables; Positioning & Metrology; Green 

Shipping; Open Ocean & Observatories 

Workshop; Unmanned Vehicles and Vessels; 

Aquaculture; Monitoring Structural Integrity; 

Handling Big Data and Hydrography, 

Geophysics and Geotechnics and a choice 

of side conferences and training sessions, 

on-vessel demonstrations and of course 

plenty of opportunities for networking and the 

exchange of experiences and knowledge.

3D at Depth, C301
3D at Depth produces subsea Lidar systems 

and solutions designed to help clients build, 

maintain, map and monitor underwater 

assets and resources. The 3D at Depth SL 

platform consists of integrated hardware and 

software technology developed to address 

the challenges of subsea data collection 

and survey applications for oil and gas, 

commercial, government and defence 

industries. Based in the technology hub of 

Boulder, Colorado, USA, the company and 

its partners have delivered hundreds of 

successful projects using the subsea Lidar 

systems and continues to innovate with 

enhanced 3D underwater data collection 

processes, tools and best practices.

ACSM Agenola Maritima, P375
The TITANROB M501 rated hydraulic 

manipulator has been fully developed and 

is ready to be supplied by the new company 

Titanrob Technologies. The M501 was 

extensively tested in different ROV systems 

over the past months and two manipulators 

have been supplied for a mid-size Light 

Work Class Electric ROV in the USA. Very 

good feedback was gathered from the ROV 

operators reporting very smooth performance 

in different projects including the delicate 

manipulation of wreckage objects, its 

robustness, and larger clear space in front 

of ROV forward cameras up to 1,300 water 

depth. The M700 7F Rated hydraulic 

manipulator has been fully designed and the 

prototype will be manufactured and ready for 

trials early 2016.

Advanced Navigation, B350
Advanced Navigation is a world leader in the 

development and manufacture of navigation 

technologies and robotics for the marine, 
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products, enhance in-situ CTD performance 

and prevent fouling on other subsea 

equipment. 

AML Oceano-
graphic’s Base•X2.

A.P. van den Berg , D250
A.P. van den Berg has been designing and 

supplying CPT technology to execute onshore 

and offshore soil investigation for foundations 

of civil works, oil and gas installations and 

wind farms since 1968. Various systems 

are available for shallow to ultra-deep water. 

The continuous innovations from its own 

engineering & development department 

ensure that customers are provided with 

the latest technology. After engineering, 

manufacturing and delivering, the engineers 

will take care of training, installation and 

start-up as and where required. Subsequently, 

A.P. van den Berg provides a full after-

sales service, including fast dispatch of 

consumables & spares and on-site support.

ROSON seabed CPT system.

Applanix, N401
Applanix, a subsidiary of Trimble, is 

transforming the world of marine mobile 

mapping. As pioneers of the fi rst commercial 

position and orientation systems for marine 

survey vessels, we supply superior technology, 

expertise, and support to customers, 

partners, and equipment manufacturers 

around the world. With hundreds of systems 

in use worldwide, the Applanix POS MV is 

the ‘industry standard’ in providing robust, 

reliable, and repeatable positioning and 

motion compensation solutions from vessels. 

Applied Acoustics, G400
Applied Acoustics will be adding further 

innovations to its existing product range and 

expanding the capabilities of the multi award 

winning company. A new range of acoustic 

transponder will be launched alongside a 

major evolution in its USBL tracking system 

product line. In addition, the company’s 

geophysical portfolio welcomes the 5th 

generation seismic energy source, the CSP-V, 

which features all the safety and reliability of 

the current range but with an LCD display and 

advanced control features. These products will 

be displayed alongside other recent exciting 

developments – the DTS-500 deep-tow 

sparker and the Blowfi sh acoustic trigger.

Applied Acoustics sub-bottom profi ling 
equipment being used offshore Japan for 
an aggregates/dredging survey.

ASV, G401
ASV, UK, will be showcasing the latest addition 

to its fl eet of Autonomous Surface Vehicles: 

the C-Worker 5. The 5m long vehicle will sit 

on display inside the exhibition hall. While the 

vehicle can accommodate a variety of client 

payloads and applications, the C-Worker 5 

is specifi cally designed as a hydrographic 

survey force multiplier. The vehicle can 

operate concurrently alongside traditional 

survey vessels, dramatically increasing survey 

effi ciency. ASV has specialist experience and 

expertise in the supply of Autonomous Surface 

Vehicles having produced more than 75 

vehicles and developed more than 30 different 

payload packages in the past fi ve years. 

An artist’s impression of the ASV C-Worker 5.

automotive, aerospace, unmanned and 

defence industries. The company has a focus 

on generating products of the highest quality 

standard, both in terms of hardware and 

software. Advanced Navigation has specialised 

expertise across a broad range of fi elds 

including sensors, GNSS, inertial navigation, 

RF technologies, acoustics, robotics, AI and 

algorithms. Advanced Navigation is an ISO 

9001 certifi ed company and maintains a strict 

quality control system across the two research 

facilities and three manufacturing facilities that 

they operate in Australia.

Advanced Navigation Subsonus hydrophone array.

Airmar, K180
Airmar offers a full line of transducers 

for hydrographic surveying and scientifi c 

applications including models suitable for 

shallow water, harbour survey, deep ocean 

survey, and sub-bottom profi ling. Airmar’s 

high-performance, broadband transducers 

are supplied as original equipment with many 

commercial fi shing and survey echo sounder 

systems from industry-leading manufacturers. 

When used as replacement transducers for 

already installed systems, they make the 

perfect, low-priced, high value, performance 

enhancement.

AML Oceanographic, D150
AML Oceanographic of British Columbia, 

Canada is a leading manufacturer of 

instrumentation and sensors for hydrographic 

surveying, environmental monitoring and 

more. AML pioneered the design of fi eld-

swappable sensors, which minimise downtime 

and maximise the utility of each X•Series 

instrument. Beginning with Sound Velocity, our 

Xchange suite has grown to include Pressure, 

Temperature, Conductivity, Turbidity, and now 

combined Conductivity-Temperature. New 

Base•X2 and Data•Xchange bring WiFi and 

GPS to profi ling, thereby streamlining data 

collection. UV•Xchange and Cabled UV, the 

industry’s only proven UV biofouling control 
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Atlas Professionals, C350
Atlas Professionals, an international leading 

recruitment company, has been providing 

professionals to the Energy and Marine 

industries since 1982. The company has 24 

offi ces worldwide, so as to be available for 

calls from the industry. Atlas Professionals is 

centred on high-quality account management 

with in-depth knowledge of the industries to 

which they provide their professionals. Their 

personnel are highly qualifi ed in areas such 

as offshore survey & construction, ROV, diving 

& inspection, marine environmental and 

offshore management & QC. With over 30 

years of experience, we meet the personnel 

demands by offering a full suite of taxation, 

administration, logistics and legal services, 

including up-to-date compliance advice. 

 

Blueprint Subsea, N451
Blueprint Subsea manufactures a range of 

world class sonar, navigation and positioning 

systems for offshore and military markets. 

StarFish sonar offers fully featured professional 

capability in the world’s smallest side-scan 

package. Artemis provides target identifi cation 

and navigation for divers. SeaTrac provides 

USBL positioning and modem capability in a 

small yet powerful system.

SeaTracPair USBL system.

BMT Group, N400
BMT Group, an international multi-disciplinary 

engineering, science and technology 

consultancy will be demonstrating its 

integrated approach to better understanding 

the operational complexities of the marine 

environment. Through a suite of solutions, 

BMT can forecast, measure and analyse, 

providing companies with the insight and 

knowledge to understand the response and 

operation of structures and vessels in complex 

environmental conditions. With offi ces located 

in Europe, Asia and the Americas, BMT draws 

upon a wide range of experience and expertise 

to offer cost effective, safe and reliable 

products and services across the oil & gas, 

renewables and coastal maritime industries. 

CARIS, E595
CARIS has been leading the way in the 

development of marine GIS software for 

more than 35 years. CARIS offers a seamless 

solution from the echo sounder ping to the 

production and distribution of charts and data. 

The CARIS Ping-to-Chart solution addresses 

sonar processing, elevation data analysis, 

production of multiple chart types and spatial 

data discovery. The solutions also undergo 

continuous innovation, and have evolved to 

provide the marine community with the near 

real-time sonar processing solution CARIS 

Onboard, to realise even greater effi ciencies 

and shorten the survey to product timeline. 

CARIS Onboard 
canister.

and shorten the survey to product timeline. 

CARIS Onboard 
canister.

Cathx Ocean, L400
Cathx Ocean designs and manufactures 

advanced subsea imaging & measurement 

systems. Our products, designed specifi cally 

for subsea, allow AUVs and ROVs to capture 

UHD Stills, HD Video and 3D point cloud at 

greater ranges and speeds. The Cathx system 

includes Camera, Laser Profi ler and Strobe 

lights with sequential imaging providing a 

high-resolution co-registered stills and 3D 

point cloud dataset.

Screen of the Cathx system.

Cefas, F409
The Centre for Environment, Fisheries 

and Aquaculture Science (Cefas) has an 

excellent scientifi c resource, with over 500 

staff distributed across a number of UK and 

international offi ces, accredited laboratories 

and a purpose built research vessel (RV 

Cefas Endeavour). Cefas delivers high 

impact science for government, academic 

and commercial customers in support of 

developing innovative monitoring solutions, 

forecasting ecosystem change, sustainable 

blue growth and ensuring safe and sustainable 

seafood. Having developed a range of 

international partnerships, Cefas have the 

ability to deliver science to a wider range of 

customers.

Clinton, A250
Clinton is a Swedish survey company 

operating in Europe with over 50 employees 

working both on land and sea. Building on 

our 30 years’ experience of survey operations, 

we are committed to handling your survey 

needs in a responsible manner. We are 

creative and motivated in pushing survey 

technology and techniques forward with 

innovation, competence and commitment; 

bringing cost-effective and standardised 

solutions to the market and our clients. We 

work constantly to develop and improve 

our personnel, operations and services so 

that each completed assignment shall be a 

recommendation for future missions.

Clinton’s survey vessel Northern Wind.

CMS-Geotech Ltd, M600
CMS-Geotech Ltd is an independent marine 

geotechnical operational & hire company, 

specialising in Vibrocore, Sediment Sampling 

& Marine CPT throughout the world in both 

offshore and coastal waters. CMS-Geotech 

also provides geotechnical equipment and 

bespoke survey services to support those 

working within ports & harbour dredging 

& developments, civil engineering, subsea 

cables & pipelines, the aggregate & mineral 

mining industry & offshore energy. We will be 

showcasing a new thermal conductivity cone 

which will be deployed from our Neptune 

5000 CPT system. The Cone allows fast, 

on-site measurements of thermal resistivity 

and conductivity of subsea soils.

Deploying 
geotechnical 
equipment.
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Coda Octopus, C100
Coda Octopus will be presenting exciting 

additions to all their products including the 

new Echoscope C500, F180 Motion systems 

and Geophysical software at this event. 

Coda Octopus’ president of Technology 

Blair Cunningham will be delivering a 

conference presentation on the unique 

work that was completed with UTEC in 

Alaska, when four Echoscope real-time 3D 

sonar were simultaneously used to install a 

huge monopod in challenging conditions. 

Additional, interactive presentations will be 

given, using live data from recent projects 

highlighting the capabilities of the 3D sonar 

and software range. Of course there will be 

time to relax and meet the team, sharing a 

dram of whisky at the Whiskey Tasting event 

on 16 March on the stand.

DEDAVE, H600
DEDAVE will be exhibiting at the booth of 

the German federal state Mecklemburg-

Vorpommern/Rostock Business during 

Oceanology International, presenting its 

world’s first product the AUV DEDAVE. This 

is a structurally very flexible AUV developed 

to mobilise various payloads used to compile 

topological underwater maps of the ocean 

floor, record the nature of the marine 

sediments and perform any related inspection 

and measurement tasks.

The DEDAVE AUV in a test basin.

Deep Trekker, E600
Deep Trekker is a Canadian company that 

manufactures and sells mini-ROVs for 

underwater inspections. They are used as 

valuable tools in different industries such 

as hydro-electric, offshore exploration, 

aquaculture and energy platforms. Deep 

Trekker ROVs are 100% portable, with 

batteries that last between 6 to 8 hours on 

a single charge. They are extremely robust 

and easy-to-use. Deep Trekker shows their 

200 gallon water tank to allow anyone the 

opportunity to pilot an ROV. They will be 

showing off their DTG2 and DTX2 ROVs as 

well as some new products such as their 

Diveable Control System. 

Portable underwater observation tools,  
here in operation in Honduras.

Derinsu Offshore Turkey, H293
With almost 20 years of experience in the 

Turkish offshore survey business, Derinsu 

has become a major service supplier for 

offshore energy, marine environment, 

offshore engineering and subsea defence. 

Our capabilities enable us to perform 

offshore surveys for deepwater hydrography, 

oceanography, geophysics, geotechnical and 

environmental monitoring. Derinsu developed, 
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designed and launched Turkish offshore 

survey vessels, RV Derinsu and RV Beluga, 

available in Turkey. Derinsu utilises the 

latest technology with high skilled engineers 

and an effective QHSE system for offshore 

project designs and modelling, marine 

surveys covering hydrography, oceanography, 

geophysical and geotechnical services, 

inspections services for subsea structures.

RV Derinsu.

Echologger, K20
Echologger’s products of high-resolution 

scanning sonar and precision echo sounders 

will be exhibited at OI2016. It is expected 

that the upgraded Echologger RS900 with 

high-resolution sonar images will attract 

interest from a large audience. RS900 

can work at multi frequencies from 500 

to 900kHz with the help of broadband 

transducer technologies. Its rotational position 

is automatically compensated using built-in 

gyro and compass-first in the market. Dual 

frequency echo sounders EU-Duo, ECT-Duo 

and ECS-Duo will also be launched for this 

exhibition. Therefore, customers can now 

choose various frequencies, such as 450kHz, 

200kHz or both, depending on range and 

resolution needed.

Echologger RS900 high-resolution echo sounder.

EdgeTech, H201
EdgeTech is celebrating 50 Years in 

Underwater Technology this year and the 

company will be exhibiting many of its well-

known products and solutions at Oceanology 

International in March 2016. The company is 

known worldwide for its high-quality products 

which include: side-scan sonar systems, 

sub-bottom profilers, bathymetry systems, 

AUV, USV and ROV-based sonar systems, 

combined and customised solutions. In 

addition to the full line of underwater survey 

products, EdgeTech provides reliable USBL 

systems, transponder beacons, deep-sea 

acoustic releases, shallow water and long life 

acoustic releases, and customised underwater 

acoustic command and control systems.

EIVA, D500
The first day of Oceanology International will 

see EIVA’s launch of the fourth generation 

of the NaviPac software solution. NaviPac 4 

introduces both new and improved features, 

making for an even more effective tool as part 

of the NaviSuite software suite for offshore 

and shallow-water survey and construction 

operations. A reception will take place at 

EIVA’s stand to celebrate the launch at 11 

am on 15 March. Moreover, visitors to the 

stand will be able to get a demonstration of 

NaviPac 4 by NaviSuite experts and try it 

out themselves, including bringing their own 

datasets to play with.

NaviPac 4.

Evologics, C251
What started as a project to improve the 

performance of fishing trawls a few years 

ago, has developed into a unique opportunity 

for the ship crew to see under the surface 

from the bridge for the first time. Up to 15 

images per minute give the captain an idea 

of how the catch is progressing and if the 

right species are being caught. Since this is a 

wireless solution, it fits the harsh environment 

conditions where it operates, with no 

possibility for cable entanglement or breakage 

that would lead to operation interruptions. 

Screen with live image from the fishing trawl.

Fugro, D100
Fugro will be shining a spotlight on 

technological developments, demonstrating 

how its investment in technology continues to 

deliver innovations for long-term sustainability. 

Focusing on cost efficiency, safety and ease 

of operation, a wide range of new technology 

includes Fugro’s ‘virtual surveyor’ service 

- OARS - and the new ROCIS airborne 

technology for current-sensitive offshore 

operations. Offshore wind farm developers 

will learn how 3Direct determines the 

position, elevation, inclination and heading 

of monopiles and subsea jackets in real-time 

for safer operational control. Other innovations 

feature benefits in offshore hydrocarbon 

exploration, the efficiency of floating production 

assets and global positioning. Also on Fugro’s 

agenda is its ‘pairs-match’ game, which brings 

the fun element as well as a daily prize!

Fugro’s 3Direct uses vision-based technology to 
determine position, elevation, inclination and 
heading of the jacket in real-time.

General Acoustics, N151
General Acoustics produces sophisticated 

remote sensing technology systems including 

tide gauges, echo sounders, sub-bottom 

profilers, as well as software for tide prediction 

and flow charting. Applications cover coastal 

& offshore hydrological & meteorological 

monitoring, monitoring networks, complete 

turn-key solutions, etc. During OI’16 in 

London, General Acoustics will be exhibiting 

its products, including solutions for integrating 

remote sensing water level and current flow 

sensors. This integrated system can be used 

in coastal and offshore applications, including 

platforms and vessels. Come meet us to 

discuss your application and our possibilities! 

General Acoustics Offshore Platform Wave,  
Water Level & Direction Measurements.

Geo-Matching.com, L10
Geo-matching.com is the most complete 

product database for surveying, navigation 

and machine guidance. Since its introduction 

in 2012, it has grown steadily and now 

http://geo-matching.com/
http://geo-matching.com/
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features over 1,100 products from more 

than 275 leading brands in 48 product 

categories. The newest product category is 

Doppler Velocity Logs (DVLs). Geo-matching.

com provides a comprehensive overview of 

products and solutions including technical 

specifi cations, brochures, videos, case studies 

and peer reviews. In addition to product 

manufacturers, rental equipment suppliers 

and dealers can now also list which products 

are available for sale/rent. Geo-matching users 

can easily obtain detailed product information 

and contact suitable dealers and rental 

equipment suppliers directly!

GEOxyz, C150
GEOxyz is an independent service provider, 

specialising in Hydrographic, Geophysical 

& Geotechnical surveys, with a focus on 

Site investigations and O&M support for 

Offshore renewable projects. GEOxyz uses 

its own team of in-house professionals. Our 

dedicated vessels are equipped with the 

latest technologies and state of the art survey 

systems. Oceanology International 2016 will 

be Geoxyz’s 6th event at this venue and the 

staff is looking forward to showcasing their 

services again. Please contact sales@geoxyz.

be to arrange a meeting. 

GNOM ROV, R200
The market of offshore survey and underwater 

monitoring require more technological 

solutions to perform tasks. GNOM ROV 

strives to satisfy these market challenges. 

The company will present all GNOM ROV 

models, beginning with the smallest ROV in 

the world, GNOM Baby (weighing 1.5kg) and 

ending with SuperGNOM Pro with a maximum 

depth of 300m. A GNOM is a personal ROV 

controllable by WiFi. Besides, GNOM Baby will 

participate in the German Evologics project: 

special inspection system consisting of two 

vehicles: RF controlled catamaran (ASV) and 

GNOM (ROV) underwater robot. 

GNOM Baby in a test tank.

Harkand Andrews Survey, E350
Harkand Andrews Survey was established 

in 1978 and is a leading provider of survey 

and positioning services to the international 

offshore industry. We are predominantly 

active in construction and trenching support, 

ROV pipeline inspection support, wind farm 

installation support and rig positioning with 

tug management systems. We attribute our 

success to our ability to employ, educate 

and retain offshore personnel who are 

proactive, have a positive attitude and display 

a high degree of integrity, responsibility and 

ambition. Our pride and passion in what we do 

differentiates Harkand Andrews Survey from 

our competitors.

Hydro International, L10
Hydro International started out as a print 

magazine in 1997 and soon developed 

into the multimedia platform it is today, 

featuring a successful website and respected 

weekly e-newsletter. The magazine is 

international in scope and focuses on 

bringing topical overviews and the latest news 

and developments in the technology and 

management of hydrographic activities to its 

readership. Hydro International seeks and 

publishes the opinions of leading hydrographers 

on the state of the market, technical issues and 

national and international policies.

HYDRO-BIOS, N251
The AFIS technology – a must-have to achieve 

pristine samples for monitoring of microbial 

activities in the environment. The unbiased 

detection of microbial activities in nature 

is a challenge because they are subject to 

considerable modifi cation simply due to 

sampling procedures. Direct sample fi xation in 

situ is the adequate sampling technique which 

HYDRO-BIOS is to present. The AFISsingle, a 

sampler for use at standard carriers (rosette 

/ carousel systems), is already available. 

Furthermore, they will present the status of 

the autonomous multi-sampler AFISsys, which 

is currently under development within an EU 

funded Bonus project.

Hydroid, D601
Located in the US and a subsidiary 

of Kongsberg Maritime, Hydroid is a 

manufacturer of autonomous underwater 

vehicles and marine robotics systems. Its 

fl agship line of REMUS AUVs, together with 

Kongsberg Maritime’s HUGIN, MUNIN and 

Seaglider underwater vehicles, provide marine 

professionals worldwide with intelligent marine 

robots they can rely on. These innovative full-

picture AUV systems are utilised internationally 

in marine research, defence, hydrography and 

energy exploration. Our vehicles represent 

advanced, diversifi ed and fi eld-proven line of 

AUVs and support systems in the world. 

Hydromea, R453
At Oceanology International 2016 Hydromea 

SA will be introducing its underwater, high-

resolution environmental sensing service 

along with the proprietary hardware which 

makes that service possible. The new 

VERTEX AUV with an integrated Xylem EXO2 

sonde is capable of sensing a wide variety of 

physical-chemical parameters. Its compact 

size (length: 70cm), high manoeuvrability and 

dedicated vehicle-to-vehicle communication 

and navigation hardware makes it particularly 

well suited for swarm operation. A swarm of 

VERTEX AUVs allows Hydromea to quickly 

provide a 3D map of water quality parameters 

with an unprecedented detail and consistency.

Hydromea VERTEX AUV with sensors.

HYPACK, G251
HYPACK, a YSI company, has been a world 

leader in software development for the 

hydrographic and dredging industry since 

1984. Make sure to stop by HYPACK’s booth. 

At the show, HYPACK will be showing off their 

HYPACK 2016 software, along with updates 

and projects they have been working on. You 

can also learn more about HYPACK/HYSWEEP 

for Lidar and unmanned system solutions. 

Make sure to visit the stand and meet the 

HYPACK team to learn more about our 

software and recent projects!

3D point cloud of multibeam and Lidar data 
collected with HYPACK-HYSWEEP Hydrographic 
software.

IDRONAUT, S101
IRONAUT is a research and manufacturing 

company located in Milan, which produces 

CTDs, sensors, hardware and software for 

profi ling and monitoring, down to 7,000m 
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depth, the physical and chemical properties 

of water (depth, temperature, conductivity, 

salinity, oxygen, pH, redox, chlorophyll, 

transmission, turbidity, suspended solids, 

radiance, etc.) and boreholes. The 

instruments that will be shown include the 

OCEAN SEVEN 304Plus probe, titanium 

housing; OCEAN SEVEN 305Plus probe, 

titanium housing; OCEAN SEVEN 320Plus 

probe, titanium housing and the OCEAN 

SEVEN 315 On-Line module.

Idronaut’s OCEAN  
SEVEN 320Plus probe, 
titanium housing.

Innomar, N350
For more than 18 years Innomar has been 

providing parametric sub-bottom profilers 

(SBP) that are used to visualise sediment 

structures or objects within the seafloor or 

river beds. Our ‘SES-2000’ product line 

features high-resolution parametric SBPs for 

water depth ranges between less than 1m to 

full ocean depth. During OI 2016, Innomar will 

show re-designed ‘SES-2000 medium-100’ 

and ’SES-2000 quattro’ models, which have 

proven to be valuable tools for burial-depth 

surveys of cables or pipelines. The new 

‘medium-100’ generation with its pole-

mounted transducer is easier to deploy than 

before and was successfully utilised for cable 

surveys in water depths down to 70 metres.

Innomar’s SES-2000  
Medium-100 sub-bottom 
profiler.

Ireland Pavilion, A500
Ireland is ranked as one of the most attractive 

locations in the world to do business. 

Our competitive advantage is due to the 

combination of a skilled workforce, a track 

record in FDI and an international reputation 

for research, development, innovation and 

technology infrastructure. The exhibitors 

on the Ireland Pavilion will be promoting 

new products and services in the rapidly 

expanding Irish Marine Technology sector: 

SonarSim - hydrographic sonar simulation 

software; Geomara - high tech subsea survey; 

JFC Marine - navigation buoys; TfI Marine 

- mooring technologies; Marine Technology 

Ltd. - precision engineering, design and R&D; 

The Entrepreneur Ship - global hub for the 

maritime and energy companies.

KELLER, F702
KELLER, a Swiss manufacturer of high-quality 

pressure sensors, measuring to depths 

of 10,000m with a precision of 1 metre, 

±0.01%FS. Market leaders in OEM pressure 

sensors, pressure transmitters, level data 

loggers and digital gauges. Products are 
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available in corrosion resistant materials and 

with digital electronic outputs of RS485 and 

TTL. Also small I²C interface pressure sensors 

with very low power consumption. We are 

a leading supplier of high stability precision 

depth sensors for oceanographic applications, 

typical markets are, oil and gas, ROVs, 

subsea hydraulics and ocean survey. We 

offer customer specific OEM solutions, along 

with a range of standard products specifically 

designed for oceanographic use.

Kongsberg Maritime, D600
With a focus on ‘Integrated solutions for 

research vessels’, KONGSBERG’s stand 

features a MUNIN AUV, the latest generation 

HiPAP system, cNODE miniS transponders, 

new EM 712 shallow-to-medium depth 

multibeam echo sounder, a new portable 

multibeam (EM 2040 P) and the new EA 440 

single beam echo sounder. GeoSwath Plus USV, 

wide swath bathymetry for unmanned surface 

vehicles and the PulSAR towed side-scan 

sonar will be on show. The new KONGSBERG 

Maritime Broadband Radio will transmit live 

video/data to the stand from the Northern Wind 

vessel, which has EM 2040 P, EM 2040 and 

TOPAS PS120 onboard. Product demos will be 

held on Northern Wind throughout Oceanology.

Kongsberg cNODE miniS transponder.

Koti-Dawson Ltd, S201
KOTI Industrial and Technical Brushes BV is 

a family-owned company and has grown to 

include 12 established companies worldwide. 

Being a family-owned company allows us to 

be more committed to customer service and 

gives us access to a wealth of knowledge in 

brush technology. The KOTI Group objective is 

to add value to their customer processes. The 

enormous quality and quantity of specialised 

knowledge allows the KOTI Group to provide 

the best possible support to its customers.

Industrial and technical brushes.

LinkQuest Inc., F10
LinkQuest Inc., a leading manufacturer 

of precision acoustic instruments in the 

world, will exhibit its SoundLink high-speed 

underwater acoustic modems, TrackLink 

USBL acoustic tracking systems, FlowQuest 

acoustic current profilers, FlowScout acoustic 

flow meters, NavQuest Doppler velocity logs 

and EchoSweep multibeam echo sounders.

LinkQuest products ready for shipping.

MacArtney, D201
A broad range of their well established and 

recently introduced systems and products will 

be featured on the MacArtney stand. Visitors 

can experience the NEXUS MK VII (HD 

multiplexer) with a newly designed flange for 

the subsea unit, the new LUXUS Dual 360° 

P/T, innovative additions to the 

SubConn connector range and, not least, the 

brand new FOCUS 3 ROTV system. The stand 

also includes a broad selection of our LUXUS 

cameras and lights, various connector types 

including our very own SubConn connector 

range. Furthermore, MacArtney will also 

be showcasing TrustLink standard steel 

terminations and a stainless steel winch. 

RV Falkor makes use of MacArtney technology 
during her science cruises.

Marine Electronics, E200
Marine Electronics will be presenting 

its Dolphin 2D sonar for AUV and ROV 

applications. It is a 720kHz system that has 

evolved from the company’s existing Dolphin 

3001 model while introducing several new key 

benefits. Its compact size and light weight now 

make it an ideal choice for use on small ROVs 

and AUVs as well as for other applications on 

surface craft. Its versatility and ease of use 

is also improved by an Ethernet connection 

to the underwater unit. The Dolphin 2D now 

joins a range of sonar products developed by 

Marine Electronics.

Marine Electronics Dolphin 2D sonar head.

Marine Research, B551
Marine Research Ltd is a hydrography and 

oceanography service company, specialised 

in shallow and very shallow waters, from 0 

to 100m deep. We can provide multibeam 

bathymetry, side-scan sonar imaging, water 

quality monitoring and various other related 

services. At our stand, visitors can find 

out more about our services and see live 

demonstrations of our Underwater Mass 

Spectrometer. Visitors will be able to notice 

how easy and cost-efficient measurements 

can be performed and find out more about the 

advantages of this revolutionary method.

Pipeline on a rocky seafloor.

MARIS, F600
MARIS will present the latest progress with 

the EU EMODnet Bathymetry project (www.

emodnet-bathymetry.eu), which develops and 

publishes a medium resolution Digital Terrain 

Model (DTM) for all European seas with a 

resolution of 1/8*1/8 arc minutes (230m). 

The latest release is based upon circa 7,000 

survey datasets and composite DTMs from 31 

data providers from 18 countries. References 

to the used data and their data holders can 

be found in the source references layer. In 

addition, MARIS will organise a Sensor Web 

Enablement (SWE) Workshop on 15 March 

from 1.30 pm-5 pm in room 6 of the South 

Gallery, bringing together developments from a 

range of EU projects.

Maritime Robotics, A140
Maritime Robotics is a leading provider 

of unmanned robotic vehicle systems 

http://emodnet-bathymetry.eu/


The Surveyor Interceptor ROV´s high resolution 
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for data acquisition in the maritime 

environment. Products are Moored Balloon 

Systems, Unmanned Surface Vehicles and 

Unmanned Aircraft Systems. Main markets 

are geophysical data acquisition and 

surveying, environmental monitoring and the 

security&defence market. With technology 

developed with both civilian, governmental 

and military partners, our focus is delivering 

high-quality system solutions and products 

that are cost-efficient, reduce HSE risk 

exposure and are highly deployable, in 

any conditions. We believe that the future 

of maritime operations will enable more 

unmanned data acquisition, driving industry 

standards and continually broadening 

operational possibilities in extreme conditions.
UNMANNED SYSTEMS
COST EFFICIENT AND RISK-REDUCING MARITIME DATA ACQUISITION

Marine Robotics Unmanned Surface Vehicle.

MMT, F601
MMT celebrates 40 years in the marine survey 

business this year and the celebration starts at 

Oceanology International. MMT will showcase 

their latest developments and results on 

their ultra-efficient Surveyor Interceptor ROV. 

After a period with intense research and 

development work, MMT launched the survey 

ROV - Surveyor Interceptor (SROV) in 2015. 

It is now ready for new exciting projects. MMT 

will have presentations at 11 am, 2 pm and 

4 pm about SORV, geotechnical expertise, 

data processing, reporting and their long 

experience of UXO services. 

Surveyor Interceptor ROV (SROV). Image courtesy: 
MMT, Jonas Dahm.

National Oceanography Centre (NOC), 
A235, A315
The National Oceanography Centre (NOC) will 

be demonstrating sensors and showcasing 

its science and marine autonomous systems 

capability at Oceanology International. The 

NOC’s marine autonomous programme will be 

taking place in room nine over the morning 

of 16 March and will include a talk on the 

new Marine Robotics Innovation Centre 

as well as one on the use of sensors and 

AUV’s in Carbon Capture and Storage. The 

Oceans of tomorrow stand will also be hosting 

demonstrations of pH and nutrient sensors 

developed at the NOC.

Nautikaris, F600
Nautikaris recently became the agent for 

OxTS Ltd. survey products and will show some 

products at the Netherlands Pavilion. OxTS 

designs and manufactures world leading 

products combining the best of inertial 

navigation and GPS/GNSS. They focus on 

low-cost INS using MEMS gyros and precision 

accelerometers. Their Kalman filter extracts 

the maximum information from GNSS to 

deliver high-accuracy measurements and 

low drift rates. OxTS focuses on designing 

simple-to-use products that deliver reliable 

and accurate results. All products are backed 

up with first class service and support.

 

OxTS Inertial +2 Inertial GPS system.

Next Geosolutions, H450
Next Geosolutions is an international turn-key 

geoscience and engineering service provider 

operating in the energy, infrastructure & 

utilities markets. Established in 2006 as 

Oceanix and recently incorporated into the NG 

group, Next is already recognised as a leading 

player as it consolidates knowledge, expertise 

and resources of companies and individuals 

with a successful track record of over 25 years 

in the industry. The synergy between such a 

solid, renown and successful group of parties 

and professionals originated from a shared 

vision of an independent, QHSE mindful 

& technology driven contractor capable of 

providing integrated services, both on land 

and at sea, to support the entire lifetime of 

projects and assets.

NORBIT, B550
NORBIT-Subsea is part of the NORBIT Group, 

an industrial corporation with companies 

in SubSea, Intelligent Traffic Systems and 

Original Design Manufacturing of industrial 

electronics. Our engineers have pioneered 

groundbreaking innovations within monitoring, 

instrumentation, telemetry and communication 

solutions for harsh environments. NORBIT-

Subsea manufacture wideband curved-array 

multibeam sonar sensors for bathymetry, 

NORBIT’s multi-sensing concept combines 

multiple integrated sensors into one hardware 

platform with a single LAN connection to 

survey laptop. Supported sensors include any 

combination of bathymetric multibeam echo 

sounder, forward looking sonar and Lidar.

Point cloud of an underwater structure.

Nortek, G200
Nortek will feature its long awaited mid-range 

profiler Signature250. It has an optional 

centre beam for the patented SUV wave 

measurement mode. The instrument can be 

deployed on subsurface buoys at depths as 

great as 150m and measure ice keel depth, 

ice drift and directional waves. Signature250 

has a specified current profiling range of 

200m. The Signature family now includes 

instruments covering ranges from <1m to 

>1,000m (frequencies of 1,000, 500, 250 and 

55/75kHz). With Signature250, professional 

users now have available the most versatile 

family of instruments in the industry.

 

Nortek Signature250 deployment.

NOVACAVI, N200
Special cable manufacturer Novacavi 

will show its commitment to providing 

exceptional engineered products for the 

marine technology and ocean science 

industry at OI 2016. The company sees 

an increasing demand for pressure 
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resistant subsea cables and water blocking 

high-performance cables for extreme 

environments that they are ready to 

meet. Continuous development in ocean 

technology calls for innovation, also in 

cables, and Novacavi proudly supports this 

process with its resilient and reliable seismic 

and oceanographic cables. Novacavi will 

feature examples of realised custom projects.

 

 

Umbilicals and other kinds of cables for 
demanding applications are Novacavi’s speciality.

Oceaneering, J301
As the trusted subsea connection specialist, 

Oceaneering solve beyond the status quo 

for subsea surveys and deepwater seafloor 

mapping. We connect reliable AUV technology 

to pipeline inspection and offer cost-effective, 

innovative solutions with accurate, high-

resolution pipeline inspection information. 

We are connecting what’s needed with what’s 

next as the world’s largest ROV operator and 

the leading ROV provider to the oil and gas 

industry with over 300 systems operating 

worldwide. With our safety-focused and 

innovative approach, we responsively and 

decisively react to subsea challenges while 

providing solutions swiftly and efficiently. We 

push the frontiers of deep water to execute 

with new, leading-edge connections to solve 

tomorrow’s challenges, today.

OceanWise, N125
OceanWise will showcase the latest 

developments in its Environmental Data 

Sharing and Publishing (EDSP) and Enterprise 

GIS solutions. Demonstrating how good data 

management underpins all our solutions to 

reduce risks within your business. Port-Log.

net centrally manages your Environmental 

Monitoring data and makes it available 

online for easy access. New functionality 

includes comprehensive analysis of complex 

datasets e.g. waves and acoustic current 

data and warehousing for long-term historical 

archive and analysis. Our Enterprise GIS and 

Productivity tools are increasingly  

being used to streamline many of your 

day-to-day workflows and giving new insights 

on existing data.

Planet Ocean, H500
Planet Ocean, UK, is taking a new approach 

at Oceanology 2016. They will have a 

coffee bar feel, with tables and seating to 

accommodate customers in a comfortable 

environment without the usual collection of 

equipment. The company is not abandoning 

equipment totally, featuring a ‘What’s New 

Corner’ where only new technology will 

be on show featuring Sea-Bird Coastal 

HydroCAT-EP, multi-parameter system with 

CTD, pH, DO, Tu and Fl; Ocean Sonics 

“R Type” Smart Hydrophone with Reson 

transducer; XEOS Apollo IRIDIUM, GPS, 

LED FLASHER and Resolute GNSS receiver; 

Sequoia Acoustic Back Scatter system; 

dot-Ocean Gravi-Probe and ASV technology 

http://www.hydro-international.com/suscripcion
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and Sea-Bird Scientifi c SeapHOx pH system 

and SeaOWL Oil in Water system.

Planet Ocean product launches.

QPS, H200
Acquire – Process – Visualise – Share – at 

Oceanology 2016 London, QPS will showcase 

the latest features to our products QINSy, 

Qimera, Fledermaus and Qarto. In QINSy 

you’ll see we’ve completed a number of 

changes that help the data workfl ow with 

Qimera, there’s a new contouring algorithm, 

and how we’ve added support for new sensors 

like Sub-bottom Profi lers. In Qimera great 

progress has been made in improving the 

data editing experience, and the integration 

with the QPD fi les. Fledermaus now supports 

the Dynamic Surface gridded data fi les so 

bringing a link to the QPD fi les on-the-fl y and 

show point clouds in the 4D scene. Qarto is 

QPS’ brand new module for optimised ENC 

production.

Qimera in action - processing multibeam data 
with extra detections.

Radac, F600
Radac will be presenting the newest version 

of the WaveGuide server, which is updated 

to the latest standard. It’s faster, more robust 

and more stable. It also facilitates network 

connection, USB storage and RS232 output 

while still running at low power. The server is 

part of the WaveGuide, a high-quality radar 

system which monitors waves, tide and water 

levels. Mounted high above the water the 

WaveGuide is equipped to measure waves, 

regardless of the most extreme conditions. 

Mainly used by offshore wind parks, oil/gas 

platforms, harbours and vessels. 

Resinex Trading, B451
Resinex offers a wide choice of fl oating and 

underwater equipment for any Oceanology 

need. With items that are really versatile, this 

means that you have only to propose your 

projects and Resinex’s expert team will be 

glad to manufacture tailor-made products, 

also for small quantities. Our Oceanology 

range gathers: cable fl oats, seismic buoys, 

oceanographic buoys, marker buoys, 

ultra-deep water fl oats, elastic beacons 

equipped for technical instruments, coming 

from their natural markets of the Offshore 

Field and Navigational Aids sector thus 

fi nding a perfect function in the Oceanology 

market. We boast collaborations with 

important research institutes such as 

Kigam, Geomar, INGV and INFN.

Resinex Elastic 
Beacon for the
Ocean ology 
fi eld.

Rokem, S10
Rokem, founded in 2000, an IALA industrial 

member, is a professional supplier of 

AtoN products and marine products in 

China. Its product scope includes various 

buoys, lanterns, light towers, racon, remote 

monitoring systems, etc. Meanwhile, they are 

a producer of side-scan sonar (SSS), echo 

sounders, etc. in China. The company has 

also exported to many countries in the world 

including the US, Indonesia, Korea, Australia, 

South America, Africa, the Middle East etc.

Rokem Side-scan Sonar.

RTsys, L550
RTsys is to present its latest developments 

and improvements made on the whole RTsys 

listening systems range. Firstly, the integration 

of modems and multi-parameters probes 

are available with our recorders. RTsys also 

proposes its designed rechargeable battery 

packs, which are transportable by air. RTsys 

will present the RB-SDA14, its rugged remote 

buoy for real-time noise monitoring and 

explain how it can provide cost savings for 

offshore operations. Visitors are invited to 

join the conference on underwater listening 

systems and offshore renewables that will be 

given on Tuesday 15 March at 11 am. RTsys 

will be present during the whole exhibition to 

welcome you to their stand.

Saderet, G500
Hemisphere GNSS and their European 

Distributor Saderet will feature their full 

navigation product range including the new 

AtlasLink smart antenna. The system uses 

the Hemisphere GNSS Atlas L-Band RTK 

correction service to provide global 10cm 

positioning. Optionally, the receiver can be 

used to re-broadcast RTK corrections to 

enable rover systems to work at 1cm level. 

This capability is also available on the latest 

VS330 Vector and R330 navigation systems. 

Saderet will also feature products from their 

other principles including Teledyne RDI, 

Odom and TSS, plus QPS, Satel, Deepwater 

Buoyancy and Chesapeake Technology.

www.saderet.co.uk

Hemisphere Atlas Link GNSS Receiver.

SBG Systems, M401
From miniature to high-accuracy inertial 

navigation systems, SBG SYSTEMS always 

provides an optimal Performance / Price ratio. 

The Apogee Series is a new INS/GNSS, which 

integrates the latest generation of MEMS 

sensors and Tri-frequency GNSS receiver. 

Apogee delivers attitude data accurate to 

0.008° in real-time, and 0.005° in post-

processing. With two antennas, it delivers a 

robust and precise heading. Heave calculation 

achieves 5cm in real-time. Apogee supports 

RTK and PPP services (Marinestar, TerraStar, 

http://www.saderet.co.uk/
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etc.). Already compatible with Hypack, QINSy 

and Teledyne PDS 2000, Apogee is ready to 

deliver its extreme precision.

 

SBG Systems Apogee INS and SplitBox GNSS.

Scantrol, F405
Scantrol is a Norwegian control specialist 

developing class-leading solutions for 

monitoring and control systems. With a 

well-established history for marine, offshore 

and research vessels, the company is now 

focusing its expertise on control systems 

for the buoyant subsea market. Through 

the development of an Active Heave 

Compensation System, Scantrol has become 

an important supplier to the Offshore as 

well as the Oceanography Industry. Today, 

there are more than 1000 vessels deployed 

worldwide using Scantrol systems. The 

company has established an international 

network of service-partners for distribution and 

support, with an average export share at 80%.

Scientific Management  
Associates Ltd, L301
Scientific Management Associates provide 

hostile environment cable harnesses and 

connectors where the demand is right first 

time, every time. Our thermoplastic hot 

injection termination processes ensure 

complete amalgamation with cable jackets. 

Thermal energy maximises the bond strength 

between moulding and connector back 

shell, which means that dual jacket sealing 

provides optimum reliability – fit and forget. 

Other methods using heat-shrink or thermoset 

polyurethane moulding do not achieve high 

integrity sealing and are not as robust. We 

continuously develop technology applying 

innovative solutions using fibre optics and 

embedded sensors. 10,000 installations - zero 

leaks - fit and forget.

Seabed, F550
We aim for the right balance in sales, 

support and engineering. We have a unique 

combination of technical knowledge, practical 

experience and a broad sales network to 

support your organisation. A young team of 

highly qualified professionals with a variety of 

expertise put’s their precise thinking to work 

by developing and producing products for 

the offshore as well as the onshore industry. 

We have grown into a company that serves a 

variety of organisations worldwide.

SEACON, C650
SEACON’s 55 series of underwater electrical 

dry-mate connectors have significant design 

improvements over other industry standard 

connectors, whilst maintaining compatibility 

and interchangeability with them. Pressure 

rated to 10,000psi (22,500ft/7,000m), the 

55 series is available in 5 shell sizes with 

up to 24 contacts with PBOF (Pressure 

Balanced Oil Filled) options. Manufactured 

from 316L Stainless Steel as standard,  

other materials are also available including 

PEEK (Polyetheretheketone), titanium, 

aluminium bronze and alloy 625. This 

connector range is suitable for a variety  

of applications including ROVs, 

http://www.geomares.nl/the-electronic-chart
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underwater cameras, diver communications, 

lights and pan and tilts.

SEACON’s 55 Series of dry-mate connectors.

Sensor Technology, P201
Sensor Technology Ltd. designs and 

manufactures bespoke acoustic transducers, 

hydrophones and piezoelectric ceramics. We 

provide our components to systems builders 

in need of custom sensor performance not 

available from an off-the-shelf product, as 

well as engineers and scientists in need 

of a unique, one-off device. Our flexible 

manufacturing facility can meet any volume 

requirement, whether it’s for a single unit, 

a small batch or a high volume production 

run. We perform all processes at one 

location, providing fully optimised product 

designs, end-to-end quality assurance 

and tight control over delivery scheduling. 

Sensor Technology Ltd. is an ISO 9001:2008 

registered company. 

SENSYS, H600
SENSYS is a specialist for magnetometer 

solutions used to survey UXO spots or to track/

inspect infrastructures. The latest SENSYS 

development is the SEARACK system - a 

modular light-weight frame to be mounted 

on any ROV with integrated magnetometers 

and acquisition unit. SEARACK facilitates live 

tracking and cable recording underwater, only 

restricted by the performance of customers 

ROV. Designed as a low logistics solution, it 

is compatible with most survey software (e.g. 

SeeByte, Hypack, QUINSy). The SEARACK 

solution offers additional software modules for 

area cartography/UXO pin pointing. Visit us to 

see this and other SENSYS products.

ROV equipped with a SENSYS cable tracker.

Shell Ocean Discovery XPRIZE, F700
Shell Ocean Discovery XPRIZE, the world’s 

leader in incentive competitions, will be 

sharing its latest USD7 Million Shell Ocean 

Discovery XPRIZE- a 3-year global competition 

incentivising breakthrough technologies for 

rapid and unmanned deep ocean exploration, 

including high-resolution seafloor maps and 

high-definition underwater images. Embedded 

in this XPRIZE is a USD1 Million National 

Oceanic and Atmospheric Administration 

Bonus Prize to develop pioneering 

technologies to detect biological and chemical 

signals underwater and track them to their 

source. This competition is currently open for 

Team enrolment. 

SIG France, K200
SIG France will be demonstrating the latest 

high voltage technology. The SIG energy 

sources are portable, low cost, and famous for 

their robustness, reliability and safety. The new 

SIG Pulse series is an upgraded energy source, 

setting it apart from the competition. Easily 

taken aboard any small boat, the SIG Pulse 

S1 is a 20-300 joules energy source used 

for sparker or boomer seismic survey. The 

medium source SIG Pulse M2 is 100-2000 

joules used for all continental shelf and slope 

environment, and still hand portable with 50kg.

 

SIG Pulse S1, a compact high-voltage energy 
source available for seismics.

Sonardyne International, F300
Subsea technology company Sonardyne 

International will be presenting technical 

advances in surface and subsea positioning, 

navigation, imaging, communications and 

monitoring. New additions to the company’s 

Lodestar AHRS and SPRINT inertial product 

lines mean that there is now a model to suit 

all ROV/AUV applications and budgets. As all 

versions use the same small and lightweight 

subsea housing, users can switch capability 

http://www.nioz.nl/
http://www.deepseacentre.nl/
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without having to fi t different vehicle hardware. 

Sonardyne will also be presenting its 

expanded line-up of Syrinx DVLs, acoustic and 

optical modems, NOAS obstacle avoidance 

sonar and SMART, an instrument designed for 

asset monitoring and analysis. asset monitoring and analysis. 

The Sonardyne Sprint 500.

StormGeo, K450
StormGeo is a leading global weather 

service provider offering operational support 

and monitoring to ensure safety, increase 

effi ciency and minimise environmental impact 

at every stage of an offshore project. Services 

to the offshore industry include site-specifi c 

forecasting, response forecasting for offshore 

fl oating units, route and tow forecasting, 

historical research and on-site meteorologists. 

StormGeo’s weather forecasting solution 

uses the best global meteorological models, 

which we enhance with regional, in-house, 

high-resolution models. StormGeo supports 

its clients with a 24/7/365 worldwide team of 

meteorologists and researchers. StormGeo is 

an ISO-9001:2008 certifi ed company. 

SubCtech, M250
SubCtech is a manufacturer of Li-Ion Subsea 

Batteries, CO2 analysers and special data 

loggers and is further positioning itself in the 

subsea and offshore market. The safe and 

reliable Li-Ion Batteries with ultimate capacity 

have been proven for Offshore Oil+Gas 

and as batteries for equipment carriers e.g. 

AUVs. The long-term developed Battery-

Management-System guarantees highest 

availability, simple operation and diagnosis, 

also during onboard operation under harsh 

conditions. The battery systems are qualifi ed 

according to MIL-STD as well as ISO 13628:6 

and could be produced according to IPC-A-

600/610 class 3 on request. For standard 

applications - e.g. data loggers for condition 

monitoring – off-the-shelf batteries are 

available on request.

Factory Acceptance Test of a large AUV Li-Ion 
Battery.

Tarka-Systems, F600
Tarka-Systems presents their Marine Operations 

Survey System MOSS, a practical, robust and 

portable measurement solution for monitoring 

and surveying. MOSS is a multipurpose 

solution for many different measurements. The 

functionality of the MOSS can be applied for 

Marine, Offshore, Salvage and Civil applications. 

For special functionality the basic system can 

be extended on clients’ request. The handheld 

MOSS model provides readout and storage 

of connected sensors. The sensor values are 

gathered, displayed and stored internally or on 

a USB stick. Average values can be calculated 

and displayed during the measurements. There 

are also possibilities to forward data to an overall 

main measurement system through the ports 

on the MOSS.

Teledyne Marine, F100, G100, J100, D10
Teledyne Marine’s newly formed One Team will 

be out in full force at OI London. Spanning 4 

stands, 23 brands (amongst them Teledyne 

AG Geophysical, ATLAS Hydrographic, 

Benthos, BlueView, Bolt, Bowtech, CDL 

Systems & Solutions, Cormon, DGO, Gavia, 

Geophysical Instruments, Impulse, Impulse 

PDM, ODI, Odom Hydrographic, RD 

Instruments, Real Time Systems, RESON, 

SeaBotix, Storm Cable, TSS, VariSystems, 

and Webb Research) and the full team of 

professionals, OI attendees will want to make 

this their fi rst stop. Boasting the largest span 

of marine technology in the industry, the 

Teledyne Marine companies offer a vast array 

of technology solutions ranging from tiny 

hydrophones and connectors to one-of-a-kind 

turn-key systems. Teledyne Marine will be 

launching several new products, conducting 

dock-side and on-water demos and hosting 

a Learning Centre with presentations 

spanning new product innovations, customer 

applications, and tips and tricks to better 

utilise Teledyne Marine’s products, software 

and services. 

The Hydrographic Society UK, C750
An offi cial endorsing associate of OI 16, The 

Hydrographic Society UK is also representing 

the interests of its affi liate organisation, the 

International Federation of Hydrographic 

Societies (IFHS), comprising other member 

societies in Australasia, Benelux, Denmark, 

France, Germany, Italy, South Korea and South 

Africa. On display will be extensive ranges of 

Society literature including the latest issue of 

its quarterly newsletter, Soundings, as well 

as current IFHS literature. Full details on 

Hydro 2016, the IFHS’s 24th symposium and 

exhibition in Warnemunde-Rostock from 8-10 

November under the auspices of The German 

Hydrographic Society (DHyG) are also available.

Trelleborg Applied Technologies, P100
Trelleborg Applied Technologies, based in 

Rochdale, UK, will showcase its range of 

high-performance TG materials. Specialising 

in the manufacture of low density syntactic 

foam materials for deep-sea buoyancy 

applications, our composite foams provide 

ultra-low densities through the selection of 

only the highest specifi cation hollow glass 

microspheres. Combining microspheres within 

a rigid, high strength resin system makes 

Trelleborg’s TG range of syntactic foams the 

fi rst choice for large buoyancy modules, which 

can be readily machined in-house, to custom 

confi gurations, for use on ROVs, AUVs and 

manned submersibles. 

Tritech, H400
Tritech International Limited, a Moog Inc. 

Company, is a high-technology business 

dedicated to providing reliable imaging and 

ancillary equipment for use in underwater 

applications. Visit stand H400 to learn about the 

latest technologies including the latest in ROV 

control. The AquaTrak is a Correlation Velocity 

Log (CVL), which provides greater accuracy 

than a 1,200kHz DVL, greater range than a 

300kHz DVL, with none of a DVLs limitations. 

Tritech 
AquaTrak CVL.
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More information  

www.oceanologyinternational.com

Oceanology International 2016 Facts

Opening Times

Tuesday 15 March 2016 9 am - 7 pm
Wednesday 16 March 2016 9 am - 6 pm
Thursday 17 March 2016 9 am - 5 pm

Venue

ExCeL Centre London
1 Western Gateway
London E16 1XL, UK

Hydro International & the OI Show Daily
The Hydro International team will be 
publishing the official OI Show Daily during the 
event. For news, updates or a chat with the 
team, please come and see us at Stand L10. 

Tritex NDT, M630
Tritex NDT manufacture accurate robust 

Ultrasonic Thickness Gauges for measuring 

metal thickness without removing coatings. 

They use Multiple Echo in accordance with 

class society regulations to check corrosion 

levels in applications including hulls, offshore 

platforms, wind farms, pilings and pipelines. 

The range includes the popular Multigauge 

3000 Diver Handheld Underwater Gauge 

and the Multigauge 4000 for mounting onto 

ROVs. Intelligent Probe Recognition (IPR) and 

Automatic Measurement Verification System 

(AMVS) enhances performance and ensures 

accurate reading even on the most heavily 

corroded applications. Only one single  

crystal probe type is required for all 

measurements above 3mm, even where  

heavy corrosion exists.

Diver measuring plate.

TSL Technology Ltd., N706
TSL Technology are a multidisciplinary 

engineering company based in the UK who 

take on difficult engineering challenges in the 

energy and marine industries. Since the first 

prototypes in 2001, TSL’s commercial range 

of rim driven propulsors and controllers has 

expanded to include sizes from 50mm to 

700mm with power exceeding 100kW. So if 

you have a marine technology problem, why 

not contact us for a solution or see if  

we already have the product for you?

 

TSL 150 rim driven propulsor.

U Boat Worx, F600
U Boat Worx presents its manned 

submersible C Researcher 3. The U-Boat 

Worx submersibles are the most advanced 

private submarines ever built and have set 

the standards for 21st century underwater 

exploration. The C-Researcher 3 brings a 

whole new world with a compact three person 

research and leisure submersible that can 

explore the artefacts and seascape of the 

ocean for up to twelve hours of multiple  

dives in safety, comfort and luxury. Features 

such as leather seating, automatic climate 

control and a Bluetooth audio system 

complete the ‘out of this world’ experience. 

It is the first time that a spherical acrylic 

pressure hull is applied to reach a depth of 

1,700m. 

Valeport, H301
Valeport are looking forward to meeting old 

friends and engaging with new at OI2016. 

An independently owned company, Valeport 

continue to manufacture high-quality 

instrumentation to serve the oceanographic 

and hydrographic communities worldwide. 

As a recognised brand leader, prime 

products include sound velocity probes 

/ sensors, altimeters, radar level sensor, 

current meters, tide gauges, fluorometers, 

wave recorders, CTDs, multi-parameter CTDs 

and GPS echo sounders. Bespoke products, 

OEM and engineered solutions are also 

available upon request. 

Valeport Rapid CTD-F.

Veripos, C400
Veripos will launch a new GNSS augmentation 

service during OI2016. This service expands 

on its world class Apex global PPP service 

that will deliver even more robust and reliable 

positioning for satellite navigation  

and positioning. Also debuting will be new 

Veripos visualisation software that has been 

developed to provide a new graphical interface 

to meet the needs of users plus provide a 

framework for Veripos to add new modules 

and features. More details will be announced 

at OI2016. 

WASSP, S121
Outstanding performance, versatility and 

value. It’s what you expect and exactly what 

you get with the new S3 sonar from WASSP. 

This next generation multibeam sonar has 

been redesigned from the ground up around 

a new fully digital DRX transceiver. And 

it delivers on every front. More accurate, 

more versatile, more user-friendly and, most 

importantly, scalable to your exact needs. 

WASSP is a New Zealand based company and 

part of the ENL Group. WASSP is an award 

winning multibeam sonar system sold globally 

in over 30 countries.

Aliwal Reef, South Africa, captured using 
WASSP multibeam echo sounder.

http://www.oceanologyinternational.com/
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IC-ENC: Global Collaboration, 
Regional Focus

 The IC-ENC Validation team members from Brazil, UK and US.

The International Centre for Electronic Navigational Charts – IC-ENC – has an important role in electronic 

navigation. It supports an ever increasing number of ENC Producers with quality assurance and availability 

services. This year, IC-ENC will launch two more regional offices. Central systems and policies ensure ENC 

consistency internationally, while the regional structure provides local knowledge and support – combined 

these deliver real ENC improvements for the mariner.

International Centre for Electronic Navigational Charts

In late 2015, digital navigation reached a 

significant milestone: the majority of all 

vessels on international trade routes now  

sail with ECDIS.

This event is a milestone in a long journey.  

At the end of the 1990s, the first ECDIS 

achieved legal type approval, generating real 

euphoria amongst those involved with this 

breakthrough. But the onboard device is just 

one side of the coin… the sense of euphoria 

soon turned to disillusionment when it 

became clear the required folio of digital sea 

charts did not exist!

Move to Digital Workflows
To achieve the folio that is needed, national 

Hydrographic Offices have had to move from 

the traditional methods of sea cartography 

into new digital workflows, processes and 

products. Although this transition is still 

continuing, today nearly 100% of the  

main shipping routes, 91% of all coastal  

areas and 800 major ports of the world  

are covered by digital cartographic  

products named Electronic Navigational 

Charts (ENCs). 

Key to this progress has been the 

International Hydrographic Organisation’s 

(IHO) concept of the Worldwide  

Electronic Navigation Database (WEND), 

which obligates each national authority  

to produce electronic charts of its  

respective national waters. 

The WEND concept consists of the basic 

principles of national competencies for ENC 

production and references to the relevant 

technical standards. A crucial element of 

WEND is the idea of Regional Centres for ENCs 

– RENCs - acting as a focal point for a range of 

national ENCs within a particular region. In 

2002, the hydrographic offices of the UK, the 

Netherlands, Spain, Portugal and Germany 

founded the International Centre for ENCs - 

IC-ENC. At this stage, the rapid progress of 

digital technology and data exchange seemed 

to make the initial idea of regional ENC focal 

points obsolete. This remained true over the 

first few years of IC-ENC operation as 

hydrographic offices from South America, 

Africa and the Middle East joined IC-ENC.

The Organisation
IC-ENC is situated in Taunton, UK. A total of  

11 people work here for IC-ENC. They include 

cartographers, geographic information officers 

and  other specialists. The team is led by a 

general manager. The constitution of IC-ENC 

is defined by the ‘IC-ENC Cooperation 

Arrangement’, which describes the operational 

independence of IC-ENC and the not-for-profit 

status for the organisation. This arrangement 

regulates the nature of the services, which 

IC-ENC provides for its members, namely:

•  ENC Production Support (including 

capacity building activities)

• ENC Validation

• ENC Distribution

• Revenue Management
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 IC-ENC’s 39 Hydrographic Offi ce members and four offi ce locations. 

 The IC-ENC Steering Committee as convened in 2015.

The Steering Committee is the governing 

board of IC-ENC. It is formed by all hydro-

graphic offi ce members and its purpose is to 

oversee the operation of IC-ENC and provide 

strategic direction. It meets annually and 

elects its chair from among the participants for 

a two-year term. He supervises the general 

manager’s performance on behalf of the 

Steering Committee, and is called upon to 

represent IC-ENC internationally. 

Although today’s digital cloud based 

technology is common-place, experience has 

shown IC-ENC that instigating a regional 

approach (the original RENC concept after all) 

offers many advantages. Multi time-zone 

operation, local language, regional knowledge 

and local support improve performance and 

cooperation. This is why IC-ENC maintains a 

regional offi ce in Australia, and during this 

year will launch a further two offi ces, one in 

Niteroi in Brazil, and one in Washington, USA. 

The validators of these two new offi ces are 

training at the IC-ENC UK offi ce.

Quality Assurance
Whichever IC-ENC offi ce serves a particular 

hydrographic offi ce member, the quality 

assurance process is harmonised through the 

IC-ENC global operating framework – making 

best use of the opportunities ‘cloud technology’ 

brings. IC-ENC’s quality assurance process is 

not fully automated, nor should it be. Key 

elements benefi t hugely from the ‘human 

touch’ from the expert IC-ENC validators. ENCs 

are uploaded to real ECDIS machines; 

inconsistencies are meticulously recorded and 

assessed by the trained international team. All 

judgements made by the validators are based 

on the impact the issue will have on the 

navigator. This will vary according to the 

primary purpose of the ENC, the location of the 

issue, and other chart-specifi c and navigation 

factors. The resulting validation reports, 

including suggested improvement action, are 

provided to the producer as part of an iterative 

process for quality improvement. Only when 

the ENC is as good as it can be will it be 

released for onward distribution.

IC-ENC continues to attract a growing number 

of ENC producers into the organisation. Within 

the last two years, the number of members has 

grown by eleven to now stand at 39 – almost 

two thirds of the ENC producers worldwide. 

With the launch of the IC-ENC North America 

offi ce, and inclusion of over 1100 US ENCs, 

the IC-ENC folio will exceed 7000… about half 

of the world’s ENCs. IC-ENC supplies this folio 

to its distribution partners, the Value Added 

Reseller (VARs), who have developed end user 

ENC distribution services, including full 

customer support processes.

One of the key fundamental principles of 

IC-ENC’s operation is to be low cost. Each 

member sets its wholesale price for its ENCs, 

and the Steering Committee sets the amount 

that IC-ENC will retain to cover its operating 

costs. This fi gure has been set to USD1.00. All 

other ENC revenue is returned to the 

appropriate ENC producer, through approved 

and audited IC-ENC fi nancial processes.

IC-ENC continues to work to improve its 

services to members. During 2015, IC-ENC 

delivered three taught courses to over 40 

attendees from all over the globe. The courses 

were completely fi nanced from the approved 

IC-ENC budget and should be understood to 

be a proactive contribution to the capacity 

building strategy of IHO. These will be repeated 

to new delegates during 2016, and IC-ENC will 

also hold a technical conference for members 

in order to develop IC-ENC’s roadmap for the 

future ENC technical standard, S-101. Further 

opportunities are ahead within the industry 

resulting from IHO’s new standards and the 

series of S-100 compatible products. It is up 

to IC-ENC member states to decide the 

direction IC-ENC will go on their behalf, 

but whatever the answer will be, IC-ENC’s 

motto will prevail: ‘Global ENC collaboration, 

with a regional focus’. 

More information  

www.ic-enc.org

 The authors, James Harper (left) 
and dr. Mathias Jonas (right).

http://www.ic-enc.org/
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SOCIETIES 

Hydrographic 
Society 
Benelux

 Figure 3: Seabed was one of the HSB members presenting during TUSexpo.

 Figure 4: The RH3 ‘Swift’ drone by Delft Dynamics was developed for long range 
applications, making it suitable for offshore survey applications.

 Workshop Unmanned Under-
water Vehicles during TUSExpo
The second year of the TUSExpo (The 

Unmanned Systems Expo) 

inaugurated a cooperation of the event 

organisers with the Hydrographic 

Society Benelux, hosting a dedicated 

workshop on unmanned vehicles for 

hydrography.

The programme included interesting 

contributions that were allocated in a 

morning and an afternoon block of 

presentations.

From the Air and Underwater
Pieter Franken, managing director 

Skeye BV, talked about the airborne 

UAS adding value for nearshore 

hydrographic surveys, especially 

focusing on their ability to quickly 

measure places such as breakwaters 

and beaches. During this presentation 

the (in)possibilities and examples of 

combined aerial drone surveys and 

hydrographic surveys were 

highlighted.

Dr. Thomas Hiller, director International 

Business Development of Edgetech, 

spoke about the advantages of a 

combined sonar data acquisition system 

for AUVs and ASVs. He described the 

technology deployed in the EdgeTech 

2205 sonar system, which enables 

combined data acquisition in one 

system on AUVs and ASVs. 

Gert Brouns, project & survey 

coordinator DEME-group, gave a 

presentation on Positioning Challenges 

on Fallpipe Vessels. As he said, 

positioning comes in double fl avours: 

absolute versus relative positioning of 

the ROV and the fallpipe; offshore 

versus nearshore surveys; planimetric 

versus vertical positioning. One has to 

adopt different approaches in different 

circumstances to reach both the 

contractor’s and the client’s goal: 

a swift execution of the work to

meet all parties’ expectations.

Underwater Autonomy
During a the lunch break members 

were able to visit the trade show, 

where a number of hydrographic 

companies, such as Seabed and 

DEEP BV presented their businesses. 

In the afternoon, Sander Terwee of 

Geometius gave a deeper insight into 

the various hydrographic applications 

and advantages of using an 

unmanned system like the Z-Boat.

Robber van Vossen, senior research 

scientist at TNO, updated the 

delegates on developments in 

underwater autonomy. TNO conducts 

research and experimentation on 

autonomous underwater vehicles and 

underwater communication to advise 

government and industry on this topic 

and to develop new concept solutions. 

The last presentation was given by Ian 

Jeffery of the Royal Netherlands Navy 

- Geo Infra on the use of the REMUS 

AUV in a military environment. He 

gave examples of missions the AUV 

has been conducting and what its 

capabilities are, as well as restrictions 

regarding environmental infl uences 

and sea state. Of course the audience 

 Figure 2: The SeaDrone, a surprising innovation that was presented 
during the TUSExpo.

 Figure 1: The men that organised the workshop, from left to right: chairman Henk 
van der Kaaij, Gert Brouns, Robber van der Vossen, Tom Hiller, Ian Jeffery and Sander 
Terwee. Not on the picture: Pieter Franken.

learned about past successes 

accomplished by the Defence 

Diving group with the AUV.

With over 100 professionals registering 

for this occasion it was a success. 

During the social concluding the 

event, the community was already 

speculating on a second edition 

of this cooperation. 
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MARCH

Coastal Process and 
Management Course
Oxfordshire, UK

 1-2 March

bit.ly/1ZB5jli

Coda Octopus Breakwater 
Construction Webinar
Online

 2 March

sales@codaoctopus.com

57th Marine Measurement 
Forum
Wallingford, UK

 3 March

For more information:

www.mmf-uk.org

ECORD Training Course 2016
Bremen, Germany

 7-11 March

www.marum.de/en/ECORD_
Training_Course_2016.html

International Geomatics 
Congress 
Havana, Cuba 

 14-18 March 

www.informaticahabana.cu/es/
eventos/show/91

Oceanology International
London, UK

 15-17 March

For more information:

www.oceanologyinternational.com

APRIL

MARID V 
North Wales, UK 

 4-6 April 

www.maridv.bangor.ac.uk

Arctic Shipping Forum 
Helsinki, Finland 

 19-22 April 

www.informamaritimeevents.com/
event/arctic-shipping-forum

Joint IOGP/IMCA/THSiS 
Industry Day 
Aberdeen, UK 

 20 April 

bit.ly/215YVVZ

Convencion Mexicana de 
Hidrografia 
Del Carmen, Mexico 

 27-29 April 

digaohm.semar.gob.mx/
hidrografia/hidrografia.html

MAY

Offshore Technology 
Conference (OTC)
Houston, USA 

 2-5 May 

2016.otcnet.org

All-Energy 
Glasgow, UK 

 4-5 May 

www.all-energy.co.uk

International Conference on 
Coastal Zone Management 
Osaka, Japan 

 16-18 May 

www.coastalzonemanagement.
conferenceseries.com

Canadian Hydrographic 
Conference
Halifax, Canada 

 16-19 May 

paecanada.eventsair.com/
QuickEventWebsitePortal/chc/
chc2016halifax

Connecting Paleo and 
Modern Oceanographic 
Data 
Boulder, USA 

 23-25 May 

usclivar.org/meetings/2016-
paleo-amoc-workshop

UNB-OMG/UNH-CCOM 
Multibeam Course 71 
Den Helder, The Netherlands 

 23-28 May 

bit.ly/MBC071

JUNE

Seanergy 
Biarritz, France  

 1-2 June 

www.seanergy-convention.com

UDT 2016 
Oslo, Norway  

 1-3 June 

www.udt-global.com

30. Hydrographentag 
Oldenburg, Germany  

 1-2 June 

www.dhyg.de

JULY

International Workshop on 
the Advances in the Use of 
Historical Marine Climate 
Data (MARCDAT-IV)
Southampton, UK 

 18-22 July 

conference.noc.ac.uk/marcdat-iv

SEPTEMBER

MTS/IEEE Oceans ‘16
Monterey, USA 

 18-23 September 

www.oceans16mtsieeemonterey.
org

EWEA Annual Conference/ 
WindEnergy Hamburg
Hamburg, Germany 

 27-30 September 

www.windenergyhamburg.com

OCTOBER

SaferSeas/Sea Tech 
Brest, France 

 10-14 October 

www.saferseas-brest.org/
Accueil-257-0-0-0.html

Offshore Energy
Amsterdam, The Netherlands 

 25-26 October 

www.offshoreenergy.biz

NOVEMBER

Hydro ‘16
Rostock-Warnemünde, 

Germany 

 8-10 November 

hydro2016.com

Oceanology International 
China
Shanghai, China 

 9-11 November 

www.oichina.com.cn/en/home

SUT 2016 Technical 
Conference
London, UK

 15-17 November 

www.sut.org/event/sut-2016

GSDI World Conference
Taipei, Taiwan 

 28 November-2 December

bit.ly/gsdi2015

FEBRUARY 2017

Oceanology International 
North America 2017
San Diego, USA 

 14-16 February

www.oceanologyinternational-
northamerica.com 

APRIL

Ocean Business 
Southampton, UK 

 4-6 April 

www.oceanbusiness.com 

XIXth International 
Hydrographic Conference
Monaco

 24-28 April

For more information:

www.iho.int

JUNE

EWEA Offshore 
London, UK 

 6-8 June 

www.ewea.org/events/
ewea-offshore

Calendar Notices
For more events and additional information on the shows 
mentioned on this page, see www.hydro-international.com. 
Please send notices at least 3 months before the event  
date to: Trea Fledderus, marketing assistant, 
email: trea.fledderus@geomares.nl.
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