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Oral Presentations
Wednesday April 18

Opening Session

09:00-9:20
Opening Remarks Tamaki Ura, Symposium General Co-chair

Institute of Industrial Science, The University of Tokyo
Welcome Masafumi Maeda

Director, Institute of Industrial Science, The University of Tokyo
Program Orientation  Shinichi Takagawa, Technical Committee Co-chair
Japan Agency for Marine-Earth Science and Technology

Keynote

9:20-10:20

Session Chair:

Shinichi Takagawa, Japan Agency for Marine-Earth Science and Technology

Keynote 1  Neptune: Transforming Ocean and Earth Sciences with Distributed Submarine Sensor
Networks Wired to Next Generation Internet ...

J. R. Delaney and J. M. Paros
University of Washington, USA

Keynote 2  Dive of AUV “r2D4” to “The Great Dodo Lava Plain” in the Rift Valley of the Central Indian
Mid-OceanRidge SYSIEM ......coiieciee e e e nrae s

T.Ura
The University of Tokyo, JAPAN

Workshop Photo
10:20-10:50

Session WA1: Present Vehicles/Achievements
10:50-12:10

Session Chairs:
Katsuyoshi Kawaguchi, Japan Agency for Marine-Earth Science and Technology
William J. Kirkwood, Monterey Bay Aquarium Research Institute

WA1.1 Development of Deep Sea ROV “KAIKOT7000II” .......oociiiieiieee et
H. Nakajoh1, T. Murashima1, N. Yamauchi® and H. Sezoko?

1Japan Agency for Marine-Earth Science and Technology (JAMSTEC), JAPAN and 2Nippon
Marine Enterprises, Ltd., JAPAN

WA1.2 Comparison of MBARI Autonomous Underwater Mapping Results for ORION Monterey
Accelerated Research System (MARS) and Neptune Canada ..........cccocovveevceninvcnececienen, 13

W. J. Kirkwood and D. W. Caress
Monterey Bay Aquarium Research Institute, USA
WA1.3 1000 Dives by the Shinkai 6500 in 18 YEAIS .......cccociioiiiiiieiiee et 21
T. Komuku, K. Matsumoto, Y. Imai, T. Sakurai and K. Ito
Nippon Marine Enterprises, Ltd.(NME), JAPAN
WA1.4 A Deepest Depth ROV for Sediment Sampling and Its Sea Trial Result ..........ccccccvevveienen. 28

H. Yoshida, T. Aoki, H. Osawa, S. Ishibashi, Y. Watanabe, J. Tahara, T. Miyazaki and K.
Itoh

Japan Agency for Marine-Earth Science and Technology, JAPAN
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Session WB1: Acoustic Network

10:50-12:10

Session Chairs:
Winston K.G. Seah, Network Technology Department, Institute for Infocomm Research
Bruce M. Howe, Applied Physics Laboratory, University of Washington

wB1.1

wB1.2

wB1.3

Efficient Data Delivery with Packet Cloning for Underwater Sensor Networks ............c.cc..... 34
P. Sun1, W. K. G. Seah™?and P. W. Q. Lee?

'Institute for Infocomm Research, SINGAPORE and *National University of Singapore,
SINGAPORE

High Speed Acoustic Network with 2MHz Carrier Frequency for Seafloor Geodetic
Observation RODOt SYSIEM .......ociiiiieee e 42

H. Jun? A. Asada®and Y. Yagita3

1Shanghai Fisheries University, CHINA, 2University of Tokyo, JAPAN and ®*Honda
Electronics Co., Ltd., JAPAN

Sensor Network Infrastructure: Moorings, Mobile Platforms, and Integrated Acoustics ......... 47
B. M. Howe, T. McGinnis and M. L. Boyd
University of Washington, USA

Session WA2: Seafloor Engineering

13:00-1500

Session Chairs:
Tetsuya Shiraishi, Port and Airport Research Institute
Nicholas P. Chotiros, Applied Research Laboratories, University of Texas at Austin

WA2.1

WA2.2

WA2.3

WA2.4

WA2.5

WA2.6

Seafloor Roughness Measurement from a ROV ..o 52
N. P. Chotiros', M. J. Isakson', J. N. Piper' and M. Zampolli®
"The University of Texas at Austin, USA and 2NATO Undersea Research Centre, ITALY

Development of Simple Holding Device with Net Chain Applying to Wave-Dissipating Blocks,
Floats and Sinking Objects of Various Shapes .........ccccviviieriiniiiesieseeee e 58

H. Noguchi
Port and Airport Research Institute, JAPAN

Underwater Soil Improvement for Port Facilities by Compaction Piles of Oyster Shell-Sand
IVIXEUTE oottt ettt ettt e e ettt e e e e et e e e e e aaeeeeesabeeeeesbabeessabsseeeaansseeesensaeeeesesssteesaasnneennn 66

K. Mikami' and T. Okumura?

"Ministry of Land, Infrastructure and Transport, JAPAN and “DRAM Engineering Inc.,
JAPAN

Measurement of Seabed Roughness with Laser Scanning System ........cccccceiiiiviiiencnneee 76
C.-C. Wang1, P.-C. Chen1, M.-W. Hung1, C.-R. Chu1, D.J. Tang2 and T. Hefner?

"National Sun Yat-sen University, TAIWAN and 2University of Washington, USA

Parametric Study on Random Internal Waves in a Two-Fluid System ..........ccccociiiiiinne 83
C.-M. Liu

Chienkuo Technology University, TAIWAN

Application of Integrated Numerical Research System for Prevention and Estimation of
Coastal Disaster for the Case of Shikoku Island, Japan ..........ccccocceeiiiiiiiienieeceeesesee e 87

I. Noda', T. Kondou', T. Takagi', Y. Koyano?, M. Ando?, H. Shibaki® and N. Hara®

"Shikoku Regional Development Bureau, JAPAN, “Coastal Development Institute of
Technology, JAPAN and

SECOH Corporation, JAPAN



Session WB2: Recording and Recognition of Sound
13:00-1500

Session Chairs:
Sean Wiggins, Scripps Institution of Oceanography
Jun Han, University of Tokyo

WB2.1 Applying Point-Based Principal Component Analysis on Environment, Ships and Cetaceans
Whistles Signal ClassifiCation.............cooiiiiiiiieee e 94

C.-M. Wang', C.-C. Wang', S.-W. Hu', S.-L. Luo" and B. B. Ma®

"National Sun Yat-sen University, TAIWAN and ’Naval Academy Department of Marine
Science, TAIWAN

WB2.2 Development of MSP430-Based Underwater Acoustic Recorder with Multi-MCU Framework
....................................................................................................................................................... 101

Y.-H. Hsiao1, M.-C. Huang1 and C.-C. Wang2

1National Cheng Kung University, TAIWAN and 2National Sun Yet-sen University, TAIWAN
WB2.3 Design and Application of Autonomous Underwater Acoustic Recorder ............cccoocvvveieeenne 107

M.-H. Chiu, C.-C. Wang, J.-Y. Liu and C.-W. Chang

National Sun Yat-sen University, TAIWAN

wB2.4 Analysis of Short Term Temporal Fluctuations in Noise Power Spectrum of Shallow Water
AMDIENT NOISE ... et e s e e s e e e e eae e et e e anans 113

S. Ramii', S. Ramakrishanan' and G. Latha®
"Anna University, INDIA and ’National Institute of Ocean Technology, INDIA
WB2.5 The Simulation of the ROV Motion with Anti-Pitch Control in Uniform Current ..................... 120
M.-C. Fang and Y.-L. Huang
National Cheng Kung University, TAIWAN

Session WA3: Sonar Technology and Bathymetric Survey
15:20-17:40

Session Chairs:

Akira Asada, University of Tokyo

Soncheol Yu, Department of Mechanical Eng., University of Hawaii

WA3.1 Automatic Detection and Classification of Man-Made Targets in Side Scan Sonar Images
A.L.Chew, P.B. Tong and C. S. Chi@......cccuiiiiieeieree et 126
DSO National Laboratories, SINGAPORE

WA3.2 Development of Diver Detection and Sensor Integration for Wharf Surveillance Software ..133
F. Maeda1, A. Asada1, K. Kuramotoz, Y. Kurashigez, M. Nanri3, Y. Kawashima3, R. Imai® and
K. Hantani’

"University of Tokyo, JAPAN, *Japan Coast Guard Academy, JAPAN, *Hitachi Limited,
JAPAN and *Toyo Corporation, JAPAN

WA3.3 Real-Time 3D Sonar Image Recognition for Underwater Vehicles .........ccccooveieeinienicenenne. 142
S.-C. Yu, T.-W. Kim, G. Marani and S. K. Choi
University of Hawaii, USA

WA3.4 Evolution and Future of Multibeam Echosounder Technology ........ccccoeoiiiiiniiscniieiceeeee 147
B. Volberg and T. Meurling
The RESON Group, USA

WA3.5 Bathymetric Survey at Hydrothermal Site by L-Array Interferometric Sonar Mounted on
Y 2 7 OO 156

H. Koyama1, A. Asada1, T. Ura1, H. Jun1, T. Obara’ and K. Nagahasi2
’University of Tokyo, JAPAN and Mitsui Engineering & Shipbuilding Co., Ltd., JAPAN

WA3.6 Maximum Likelihood Approach to Bottom Detection in Deep Water Multibeam Echo
S ToT 0] 4 To 1= = SO FRTPR 162

G. Yufit, E. Maillard and L. D. Pedersen
RESON Inc., USA



WA3.7 Use of Rangemeter in Advanced and Modular Subsea Positioning Solutions........................ 166
F. Crétollier and P.-Y. Morvan
iXSea SAS, FRANCE

Session WB3: Technology for Network System
15:20-17:40

Session Chairs:
Peter G Phibbs, NEPTUNE project, University of Victoria
Kenichi Asakawa, JAMSTEC

WB3.1 Deep Sea Net: an Affordable, and Expandable Solution for Deep Sea Sensor Networks ... 172

P. Valdy', V. Ciausu', P. Léon', P. Moriconi', V. Rigaud', Y. Hello?, P. Charvis?, A.
Deschamps” and C. Sillans®

'ifremer, FRANCE, *Géosciences Azur, FRANCE and *IFOTEC, FRANCE

WB3.2 A Design Concept of Seafloor Observatory Network for Earthquakes and Tsunamis .......... 176
K. Kawaguchi, E. Araki and Y. Kaneda
Japan Agency for Marine-Earth Science and Technology, JAPAN

WB3.3 NEPTUNE Stage | Network ArchiteCture ... 179
P. Phibbs' and S. Lentz®

'"NEPTUNE Canada, University of Victoria, CANADA and 2| entz Telecommunications
Strategies LLC, USA

wB3.4 Outline of New Cabled Observation System off Toyohashi ............ccooceiviriiiiiiieiin, 185
K. Asakawa, T. Yokobiki, T. Goto, E. Araki, M. Kinoshita and K. Mitsuzawa
JAMSTEC, JAPAN

WB3.5 Power and Communication Architectures for Cabled Subsea Observatories .........c.c.ccce..... 191
S. Barlow’, J. FIynn1, S. Terada® and W. Mudge1
"Ocean Design Inc., USA and ZShoshin, JAPAN

WB3.6 Open Architecture Submarine Cable Observatory Systems ..o, 199
N. J. Hazell, G. Waterworth and A. Lecroart
Alcatel Submarine Networks, UK

Thursday, April 19

Keynote

Session Chair:
Robert Wernli
First Centurion Enterprises

Keynote 3  Hybrid ROV for 11,000 Meter Operations ...........cccooieiiiiiiinieni e 206
A.D. Bowen1, D. Yoerger1 and L. Whitcomb?
"Woods Hole Oceanographic Institution, USA and 2Johns Hopkins University, USA

Keynote 4  Underwater Cable Network: Capturing Processes in the Ocean ............cccoovviiiiiiiinncnne, 208
K. Suyehiro
JAMSTEC, JAPAN

Keynote 5  Microfluidics-Based in situ Biological and Chemical Sensing
- Towards Integrated and Real-Time Measurementin Deep Sea - .......ccccvvvvvveccenceneennn, 210
T. Fujii and T. Fukuba
University of Tokyo, JAPAN
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Session TA1: GPS/A and Precise Positioning
10:50-12:10

Session Chair:
Hiromi Fujimoto, Graduate School of Science, Tohoku University
Lionel Faure, iXsea

TA1.1 Toward Semi-real-time GPS/A Seafloor Positioning with a Moored Buoy ...........cccccceveeunen. 21
H. Fujimoto1, M. Kido1, Y. Osada1 and Y. Kaneda2
"Tohoku University, JAPAN and >*JAMSTEC, JAPAN
TA1.2 Development of Precision Underwater Positioning System .........cccccceiiiiienience v 217
H. Yoshida' and T. Mori®
1Ministry of Land, Infrastructure and Transport, JAPAN and 20ki Electric Co., Ltd., JAPAN
TA1.3 Development of Seafloor Geodetic Observation System Based on AUV Technology ......... 223

M. MOChIZUkI A. Asada’, T. Ura T. Tanaka?, H. Zheng?, T. Ensign®, K. Kawai*, O. L.
Colombo® and K. Nagahashl

Un/verSIty of Tokyo, JAPAN, 2SEA Corporation, JAPAN, *Engineering Acoustics, Inc., USA,
Japan Coast Guard, JAPAN, °G.E.S.T./NASA Goddard Space Flight Center, USA and

SMitsui Engineering and Shipbuilding Co., Ltd., JAPAN

TA1.4 Observation of Seafloor Crustal Deformation at the Nankai Margin Japan ..., 229
K. Tadokoro', M. Ando', T. Okuda', S. Suglmoto T. Watanabe', Y. Aizawa', J. Yasuda'
and M. Kuno?

Nagoya University, JAPAN and 2Mie Prefectural Science and Technology Promotion
Center, JAPAN

Session TB1: Sensors
10:50-12:10

Session Chairs:
Teruo Fujii, University of Tokyo
Darius Modarress, MSE (Measurement Science Enterprise, Inc.)

TB1.1 Micro-Optical Sensors for Underwater Velocity Measurement ..........ccccoooevvinniciiiieeceniene 235
D. Modarress1, P. Svitek1, K. Modarress' and D. W. Wilson?

'MSE (Measurement Science Enterprise Inc.), USA and 2JPL (Jet Propulsion Laboratory),
USA

TB1.2 Development of an Integrated /n Situ Analyzer for Quantitative Analysis of Microbial ATP in
AQUAtiC ENVIFONMENTS ...t se e e ae e san e 240

T. Fukuba', N. Fukuzawa', L. S. Glutz®, A. Miyaji’ and T. Fujii’

"The University of Tokyo JAPAN, %Ecole Polytechnique Federale de Lausanne (EPFL),
SWITZERLAND and Tokyo Institute of Technology, JAPAN

TB1.3 Laser-Interferometric Broadband Seismometer for Ocean Borehole Observations .............. 245
A. Araya', K. Sekiya® and Y. Shindo?
"University of Tokyo, JAPAN and *Oki Electric Industry Co., Ltd., JAPAN

TB1.4 Acoustical Surveys of Methane Plumes using the Quantitative Echo Sounder in Japan Sea

C. Aoyama R. Matsumoto A. leuta 0. Ishlzakl H. Machiyama3, H. Numanami", M.
Hiromatsu® and G. Snyder

"Japan’s Independent Institute Co., Ltd., JAPAN, 2Umvers:ty of Tokyo, JAPAN, Japan
Agency for Marine Earth Sc:ence and Technology, JAPAN, *Tokyo Kasei-Gakuin, JAPAN,
Chiba University, JAPAN and ®Rice University, USA
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Session TA2: New Vehicles/Subsystems-1

14:00-15:40

Session Chairs:
Manoj T. Issac, Ocean & Naval Architecture Engineering, Memorial University of Newfoundland
Pan-Mook Lee, MOERI-KORDI (Maritime & Ocean Engineering Research Institute)

TA2.1

TA2.2

TA2.3

TA2.4

TA2.5

Maneuvering Experiments Using the MUN Explorer AUV ... 256
M. T. Issac1, S. Adams1, M. He1, N. Bose1, C.D. WiIIiamsz, R. Bachmayer2 and T. Crees®

"Memorial University of Newfoundland (MUN), CANADA, *National Research Council,
Institute for Ocean Technology, CANADA and %International Submarine Engineering,
CANADA

A Detection Algorithm of a Test-Bed AUV, SNUUV-II ... 263
D. C. Seo, G. N. Jo and H. S. Choi
Seoul National University, KOREA

Shoreline Survey Method using Amphibious Walking Robot and the Navigation Method
Regarding Amphibious Traveling ..o 268

T. Tanaka, T. Shiraishi and T. Hirabayashi
Port and Airport Research Institute, JAPAN

Sea-Trial and Experimental Results of the Deep-Sea Unmanned Underwater Vehicles,
HEMIRE and HENUVY ..ottt e e e et e e s te e e s et e e s e ne e s snesenseeesnn e e e snseeesnneesanseesnns 276

P.Lee' B.Jun' K. Kim', H.Choi', J. Li', C. Lee', S. Ryu', H. Baek’, S. Hong', Y. Lim',
D. Kim?, S. Cho®,

D. Park?, B. Gu®, J. Lee®, H. Jung®, S. Yoon®, C. Park®, M. Choi® and Y. Seo®

"MOERI, KORDI, KOREA, 2SSI, KORDI, KOREA and *Daeyang Electric Co., Ltd., KOREA
Development and Experiment of a Hovering AUV Tested-Bed for Underwater Exploration 285
S.-W. Byun', J.-Y. Kim', S.-K. Le€?, J.-C. Park® and K.-S. Kim?

1Cheju National University, KOREA and ’pusan National University, KOREA

Session TB2: New Project of Network System

14:00-15:40

Session Chairs:
Roland Person, Ifremer
Christopher R. Barnes, NEPTUNE Canada, University of Victoria

TB2.1

TB2.2

TB2.3

TB2.4

Long Term Multidisciplinary Deep Sea Observatories: How to Find Compromise between
Scientific Needs, Technological Capabilities and Financial Resources; The ESONET
(©70] o141 o T U 1T o T 292

R. Person
Ifremer, FRANCE

Precise Real-Time Observatory and Simulating Phenomena of Earthquakes and Tsunamis
Around the Nankai Trough - Towards the Understanding of Mega Thrust Earthquakes - ....299

Y. Kaneda, K. Kawaguchi, E. Araki, H. Matsumoto, T. Nakamura, S. Kamiya, T. Hori and
T. Baba

Japan Agency for Marine-Earth Science and Technology, JAPAN

Cable-Based Geophysical Measurement and Monitoring Systems, New Possibilities for
Tsunami Early-Warnings ...t e 301

T. Schmitz!, W. Rutzen' and W. Jokat?

"Norddeutsche Seekabelwerke GmbH & Co KG (NSW), GERMANY and
2AIfred-W.e\gener-lnstitute for Polar and Marine Research, GERMANY

Marine Cable Hosted Observatory (MACHO) Project in Taiwan .........cccccocmeeveicnninniceeceene 305
S.-K. Hsu', C.-S. Lee?, T.-C. Shin®, C.-S. Liu*, B.-S. Huang®, B.-Y. Kuo®, C.-H. Lin®,

D. Tang*, H.-Y. Chang* and C.-H. J. Kuo®

"National Central University, TAIWAN, 2National Taiwan Ocean University, TAIWAN,

3Central Weather Bureau, TAIWAN, “National Taiwan University, TAIWAN, SInstitute of

Earth Science, Academia Sinica, TAIWAN and 6Chung-Hwa Telecom, TAIWAN
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TB2.5 The NEPTUNE Project - a Cabled Ocean Observatory in the NE Pacific: Overview,
Challenges and Scientific Objectives for the Installation and Operation of Stage | in
(02T T To 1= T AT Y S SR 308

C. R. Barnes, M. M. R. Best, B. D. Bornhold, S. K. Juniper, B. Pirenne and P. Phibbs
University of Victoria, CANADA

Session TA3: New Vehicles/Subsystems-2
16:00-17:40

Session Chairs:
Shinichi Takagawa, Marine Technology Center, JAMSTEC
Oscar Calvo, University of the Balearic Islands

TA3.1 AquaBox Series: Small Underwater Robot Systems for Shallow Water Observation .......... 314
S. Ohata, Y. Eriguchi and K. Ishii
Kyushu Institute of Technology, JAPAN

TA3.2 Development of Glider Type Small AUV “SeaBird” ...........ccccooiiiiie e 320
S. Araki and K. Ishii
Kyushu Institute of Technology, JAPAN

TA3.3 Feasibility Study on DMFC Power Source for Underwater Vehicles ...........c.ccooveeiiiininnenn, 326
S. Takagawa
Japan Agency for Marine-Earth Science and Technology, JAPAN

TA3.4 Low-cost Autonomous Underwater Vehicle for Pipeline and Cable Inspections ................... 331

G. G. Acosta’, 0. A. Calvo Ibafiez?, H. J. Curti' and A. F. Rozenfeld?

"Universidad Nac. del Centro Prov. de Buenos Aires, ARGENTINA and 2Universitat de les
llles Balears, SPAIN

TA3.5 Development and Control of an Underwater Manipulator for AUV ..o 337
M. Ishitsuka and K. Ishii
Kyushu Institute of Technology, JAPAN

Session TB3: Submarine Cable Application - 1
16:00-17:40

Session Chairs:
Giuditta Marinaro, Istituto Nazionale di Geofisica e Vulcanologia
Toshitaka Gamo, Ocean Research Institute, the University of Tokyo

TB3.1 A Cabled Monitoring Module for Gas Seepage: The First Experiment in a Pockmark (Patras
L0 Y=Y o7 S URRRRN 343
G. Marinaro1, G. Etiope1, N. Lo Bue1, P. Favali1, G. Papatheodorouz, D. Christodoulouz,
F. Furlan3, F. Gasparoni3, G. Ferentinosz, M. Masson” and J.-F. Rolin®
'Istituto Nazionale di Geofisica e Vulcanologia (INGV), ITALY, *University of Patras,
GREECE,
STECNOMARE-ENI SpA, ITALY, *FRANATECH GmbH, GERMANY and *IFREMER,
FRANCE

TB3.2 Development of Seafloor Seismic and Tsunami Observation System ...........ccoccooiiiiiinenns 349
K. Fujihashi', T. Aoki', M. Okutsu’, K. Arai?, T. Komori®, H. Fujita®, Y. Kurosawa®,
Y. Fujinawa® and K. Sasaki’
NTT InfraNet Corporation, JAPAN, *Tokyo Sokushin Co., Ltd., JAPAN, °NTT World
Engineering Marine Corporation, JAPAN, *Hitachi Cable, Ltd., JAPAN and *Real-time
Earthquake Information Consortium, JAPAN

TB3.3 In Situ Measurement of Dissolvable Mn in Bottom Seawater in Combination with a
Deep-Sea Cable of Hatsushima Island, Western Sagami Bay, Japan .........cccccoccvvvveiennnnne 356
T. Gamo', K. Okamura®, K. Mitsuzawa® and K. Asakawa®

"The University of Tokyo, JAPAN, Kochi University, JAPAN and 3Japan Agency for
Marine-Earth Science and Technology (JAMSTEC), JAPAN
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TB3.4 A New Low Cost Ocean Bottom Cabled Seismometers .........oooocoeiieececeeeeeeeeeeeeee e 362

T. Kanazawa‘, M. Shinohara1, S. Sakai1, 0. Sano1, H. Utada1, H. Shiobara1, Y. Morita1,
T. Yamada' and K. Yamazaki?

"The University of Tokyo, JAPAN and 2Nagaoka University of Technology, JAPAN

TB3.5 In situ Measurement of Time-Series Two Dimensional O2 Distributions at Sediment-Water
Interface Using a Planar O, Optode System Connected with a Submarine Cable ............... 367

K. Oguri’, H. Kitazato', R. N. Glud?®, H. Stahl’, F. Wenzhdofer®, K. Asakawa', R. Iwase’,
S. Sakai', H. Nomaki' and K. Fujikura'

"Japan Agency for Marine-Earth Science and Technology, JAPAN, *University of
Copenhagen, DENMARK and 3Max Planck Institute for Marine Microbiology,
GERMANY

Friday April 20
Session FA1: Bio-Mimetic Vehicles
08:20-10:00

Session Chairs:
Hayato Kondo, Tokyo University of Marine Science and Technology
Sahjendra Singh, University of Nevada

FA1.1 Biologically-Inspired Adaptive Pectoral-Like Fin Control System for CFD Parameterized
AUV ettt R e e £ e e AR e R e e e e e e a et e e e et et et neene e e reeen 371

M. S. Naik', S. N. Singh' and R. Mittal®
1University of Nevada, USA and *The Washington University, USA

FA1.2 Development of Robotic Fish with Various Swimming Functions ............ccccveieiiniiniiieiene 378
T. Ichikizaki' and I. Yamamoto®

"MHI Solution Technologies Co., Ltd., JAPAN and ZJapan Agency for Marine-Earth Science
and Technology, Kyushu University, JAPAN

FA1.3 Motion Simulation of an Underwater Vehicle with Mechanical Pectoral Fins Using a
CFD-based Motion SIMUIAtOr ........ccoeciceiieeecee e s ae s ne e eneeen 384

H. Suzuki, N. Kato, T. Katayama and Y. Fukui
Osaka University, JAPAN

FA1.4 A Ribbon Like Fin using Electro Conductive Polymer for Precise Motion Control ................ 391
K. Sugiyama, K. Ishii and K. Kaneto
Kyushu Institute of Technology, JAPAN

FA1.5 Neural Oscillator Based Motion Control System for Snake-Like Robot ... 397
T. Matsuo and K. Ishii
Kyushu Institute of Technology, JAPAN

Session FB1: Submarine Cable Application -2
08:20-10:00

Session Chairs:
Hitoshi Mikada, Dept. Civil & Earth Resources Eng., Kyoto University
Ralph Stephen, Woods Hole Oceanographic Institution

FB1.1 Synergy Effects of Products and Implementation Solutions for Scientific Submarine
Systems and Offshore Oil & Gas APPlICAtIONS .......coceierireircrreee e 403

H. Ottersberg, H. Dirks, W. Rutzen and C. Unger
Norddeutsche Seekabelwerke GmbH & Co KG, GERMANY
FB1.2 Fiber Optic 4C Seabed Cable for Permanent Reservoir Monitoring ......c..ccccveeeveenrseenieeneenes 411
S. J. Maas' and |. Buchan?
PGS Marine Technology, NORWAY and 2pGS Asia Pacific Pte Ltd., SINGAPORE

FB1.3 Monitoring Earthquakes Using Submarine Cables — Transitions from Passive to Active
1T T (o Ty gV RSP RSRR 415

H. Mikada', J. Kasahara?, T. Watanabe®, K. Asakawa®, H. Matsumoto® and K. Mitsuzawa®
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1Kyoto University, JAPAN, 2Japan Continental Shelf Survey Co., Ltd., JAPAN and 3Japan
Agency for Marine-Earth Science and Technology, JAPAN

FB1.4 Study on the Deployment of Accelerometers in Reflection Seismic Surveys ............cccc...... 420
H. Takahashi1, E. Asakawaz, Y. Kawais, Y. Ogasawara4 and T. Saeki®

'0CC Corporation, JAPAN, 2JGI, Inc., JAPAN, *The Nippon Salvage Co., Ltd., JAPAN,
“Kokusai Cable Ship Co., Ltd., JAPAN and 5Japan Oil, Gas and Metals National
Corporation, JAPAN

Session FC1: Glider/Hydrodynamics
08:20-10:00

Session Chairs:
Masakazu Arima, Osaka Prefecture University
Forng C Chiu, Department of Engineering Science and Ocean Engineering, National Taiwan University

FC1.1 Identification of Hydrodynamic Parameters for a Remotely Operated Vehicle Using
Projective Mapping Method ... e 427

H.-H. Chen, H.-H. Chang, C.-H. Chou and P.-H. Tseng
National Sun Yat-sen University, TAIWAN

FC1.2 Pure Yaw Experiments on a Series of Hull Forms for an Underwater Vehicle: Hydrodynamic
Observations and ANAIYSIS ......ccocirerririrereeere e e e n e 437

F. Azarsina1, C. D. Williams? and M. T. Issac’

"Memorial University of Newfoundland, CANADA and %Institute for Ocean Technology,
CANADA

FC1.3 Design of an Underwater Glider with Fore and Aft Buoyancy Engines ..........cccccvveeivcieeenee 446
J.-M. Tung, M.-F. Guo, J. Guo, F.-C. Chiu and S.-W. Cheng
National Taiwan University, TAIWAN

FC1.4 Mathematical Model and Simulation for the Maneuvering Motions of Underwater Gliders
........................................................................................... Not available in time for CD production
F.-C. Chiu, M.-F. Guo, M.-Y. Cai, J. Guo, S.-K. Lee and K.-S. Kim
National Taiwan University, TAIWAN

Session FA2: Behaviors of Fish & Marine Mammals
10:20-12:00

Session Chairs:
Nobuyuki Miyazaki, Ocean Research Institute, The University of Tokyo
Tomonari Akamatsu, National Research Institute of Fisheries Engineering, Fisheries Research

FA2.1 A Ship-Borne Lidar System for Measurement of Ocean Chlorophyll Profiles ...........cccc........ 451
M. Sasano and N. Kiriya
National Maritime Research Institute, JAPAN

FA2.2 New Approach to Diving Behaviour of Aquatic Animals using Bio-logging System .............. 455
N. Miyazaki', K. Sato', Y. Watanabe', K. Aoki', T. Narasaki', T. Kudo' and Y. Naito®
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