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Underwater Technology 2017

ORAL SESSIONS

Wednesday, Feb. 22 | Ora Session 1. UUV Navigation

13:40-15:40 ' Chair: Hyun-Taek Choi,
(4F, Iris) Korea Research Institute of Ships and Ocean Engineering
13:40 Dynamic Models for Trajectory Survey and Mapping of Local Physical Fields of the

14:00

14:20

14:40

15:00

15:20

Ocean with Autonomous Underwater Vehicle 1

Andrei Medvedev, Lev Kiselev!, Anton Tolstonogov'
lInstitute of Marine Technology Problems FEB RAS

Underwater Pose Estimation Relative to Planar Hull Surface Using Stereo Vision 7

Dongha Chung', Seonghun Hong', Jinwhan Kim'
'Korea Advanced Institute of Science and Technology(KAIST)

Model of Adaptive Navigation and Communication Protocol for the Organization
of AUV Group Operation 11

Rodionov A.Yu.!, Unru P.P.], Kulik A.Yu.! Dubrovin F.S.2
'Far Eastern Federal University, "“Far Eastern Branch of Russian Academy of Science

Autonomous Navigation and Sea Trials for AUV 18

Pengfei Lv!, Jia Guo', Yan Song', Qixin Sha', Jingtao Jiang', Xiaokai Mu', Tianhong Yan?, Bo He'
'Ocean University of China, °China Jiliang University

Underwater Robot Exploration and Identification Using Dual Imaging Sonar: Basin
Test 22

Yeongjun Lee', Jinwoo Choi', Jongdae Jung', Tagjin Kim', Hyun-Taek Choi'
'Korea Research Institute of Ships & Ocean Engineering(KRISO)

Vision-based navigation method for a local maneuvering of the autonomous
underwater vehicle 26

V. Bobkov', S. Melman', A. Kudrashov', A. Scherbatyuk'?
'Far Eastern Branch of Russian Academy of Sciences, °Far Eastern Federal University



Wednesday, Feb. 22 | Ora| Session 2. Sonar
13:40-15:40
(5F, Ballroom C)

Chair : Se-Jin Lee, Kongju National University

13:40 Deep Learning of Submerged Body Images from 2D Sonar Sensor based on
Convolutional Neural Network 31

Sejin Lee!
TKongju University

14:00 PCA and Kernel-based Extreme Learning Machine for Side-Scan Sonar Image
Classification 34

Mingcui Zhu', Yan Song', Jia Guo', Chen Feng', Guangliang Li', Tianhong Yan?, Bo He'

'Ocean University of China, “China Jiliang University

14:20 Side-Scan Sonar Image Segmentation using Kernel-based Extreme Learning
Machine 38

Guoging Ding', Yan Song', Jia Guo', Chen Feng', Guangliang Li', Tianhong Yan?, Bo He'

'Ocean University of China, °China Jiliang University

14:40 Denoising Auto-Encoder Based Image Enhancement For High Resolution Sonar
Image 43

Juhwan Kim', Seokyong Song', Son-Cheol Yu'

'Pohang University of Science and Technology

15:00 Development of the Parametric Sub-Bottom Profiler for Autonomous
Underwater Vehicles -Prediction of the reflection level using Sonar equation
based on TBE and Biot-Stoll model- 48

Katsunori Mizuno', Yuta Saito', Fuyuki Katase', Kenji Nagahashi', Akira Asada'
The University of Tokyo

15:20 3D reconstruction of underwater objects using a wide-beam imaging sonar 52

Sungchur Kwon', Jisung Park?, Jinwhan Kim?
‘Lig Nex 1, °Korea Advanced Institute of Science and Technology(KAIST)




Wednesday, Feb. 22 | Oral Session 3; Underwater Acoustics

16:00-18:00

) Chair: Hayato Kondo,
(4F, Iris)

Tokyo University of Marine Science and Technology

16:00

16:20

16:40

17:00

17:20

17:40

Compressive time-domain beamforming 56

Youngmin Choo!, Yongsung Park?, Woojae Seong?
'Sejong University, #3Seoul National University

Sound scattering of double concentric elastic spherical shell with multilayered
medium cloak 58

Yaofei Li', Mingsheng Wang?, Wei Li?
The Second Ship Design and Research Institution, “*Huazhong University of Science and
Technology

A Method for the Space-Time Distribution Studying of the Hydroacoustic Fields
Near the Bottom Using AUV 64

Dolgikh G.I."3, Chupin V.A'® and Scherbatyuk A.F.>?
VI IWichev Pacific Oceanological Institute, “Institute for Marine Technology Problems FEB RAS,
3Far Eastern Federal University

Some Algorithms for DSSS Signal Processing with Time-Shift Keying for Long-
Distance Underwater Communication 69

Rodionov A.Yu.!, Unru PP?, Kirianov A.V.2, Dubrovin F.S.3, Kulik S.Yu.?
"?Far Eastern Federal University: "*Far Eastern Branch of Russian Academy of Science

Development and Performance Test of an Underwater Sound Transmission
System for an ROV 75

Sea-Moon Kim', Sung-Hoon Byun', Kihun Kim', Hyun-Taek Choi', Chong-Moo Lee!
Korea Research Institute of Ships & Ocean Engineering(KRISO)

Research on The Pattern of Hydrophone Array and DOA Estimation Used on
Autonomous Underwater Vehicle N/A

Qian Zhang', Hong Liang', Huigang Wang'
Northwestern Polytechnical University




Wednesday, Feb. 22| Ora Session 4. Sensing and actuation

16:00-18:00
(5F, Ballroom C) Chair: Weilin Hou, ASELSAN Inc.
16:00 Acoustic beam-based man-made underwater landmark detection method for

16:20

16:40

17:00

17:20

17:40

imaging sonar 79

Juhyun Pyo!, Seokyong Song', Son-Cheol Yu'
Pohang University of Science and Technology

Sensor Fault Diagnosis of Autonomous Underwater Vehicle Based on Extreme
Learning Machine 84

Xun Li', Yan Song', Jia Guo', Chen Feng', Guangliang Li', Tianhong Yan?, Bo He'

'Ocean University of China, °China Jiliang University

Study of Target Strength of Underwater Vehicle 89

Yin-Ying Fang', Kai-An Cheng', Ping-Jung Sung', Chuan-Hsuan Chao', Chi-Fang Chen''
National Taiwan University

Novel flow sensor for mobile underwater platforms N/A

Weilin Hou', Ming Han?, Guigen Liu?, Qiwen Sheng?

'U. S. Naval Research Laboratory, “University of Nebraska-Lincoln

Modeling and Simulation of Three Phase Variable Inductance BLDC Motor Driven
Thruster for Under Water Applications 94

AN .Subramanian’, KrishnaVasudevan?, M.A. Atmanand', G.A.Ramadass'
National Institute of Ocean Technology, ?Indian Institute of Technology

Development of Autonomous Ball Launcher System on Surface Vehicle for Detect
and Deliver Mission in 2016 Maritime RobotX Challenge 100

Hujae Choi', Woohyun Jung', Nakwan Kim'
'Seoul National University




Thursday, Feb. 23 Oral Session 5. UUV Control

09:00-10:40 ' Chair: Hyeonwoo Cho,
(4F, Iris) Pohang University of Science and Technology
09:00 Development of the control algorithm for longitudinal motion of

09:20

09:40

10:00

10:20

underwater construction robot with trenching 105

Sung-Min Hong', Hyeon-Seok Kang', Hyeung-Sik Choi', Joon-Young Kim'
'Korea Maritime and Ocean University

Nonlinear Path Following of Autonomous Underwater Vehicle Considering
Uncertainty 110

Shaomin Wang', Yue Shen', Qixin Sha', Guangliang Li", Jingtao Jiang', Junhe Wan', Tianhong Yan?,
Bo He'
Ocean University of China, °China Jiliang University

Depth Control Methods of Variable Buoyancy AUV 114

Andrei V. MedvedeV', Vladimir V. Kostenko', Anton Yu. Tolstonogov'
lInstitute of Marine Technology Problems FEB RAS

Measurement of hydrodynamic forces and moment acting on Crabster, CR200
using model tests 119

Jin-Yeong Park’, Hyungwon Shim', Bong-Huan Jun', Pan-Mook Lee', Seong-Yeol Yoo', Hyuk Baek'
'Korea Research Institute of Ships & Oceans Engineering(KRISO)

Planning and correction of the AUV coverage path in real time 124

Andrei Bagnitckil', Alexander Inzartsev'?, Alexander Pavin'?
lInstitute of Marine Technology Problems FEB RAS, “Far Eastern Federal University




Thursday, Feb. 23| Oral Session 6: USV Application

09:00-10:40
(5F, Ballroom C) Chair : Nakwan Kim, Seoul National University
09:00 Localization of an Underwater Acoustic Source for Acoustic Pinger-based Transit

09:20

09:40

10:00

10:20

Task in 2016 Maritime RobotX Challenge 130

Hwiyong Choi', Joohyun Woo!, Nakwan Kim!
'Seoul National University

Autonomous Navigation of Catamaran Surface Vessel 137

Jyotsna Pandey' and Kazuhiko Hasegawa'
Osaka University

Obstacle Avoidance and Target Search of an Autonomous Surface Vehicle for 2016
Maritime RobotX Challenge 143

Joohyun Woo', Jooho Lee', Nakwan Kim'
'Seoul National University

Vision and 2D LiDAR based Autonomous Surface Vehicle Docking for Identify
Symbols and Dock Task in 2016 Maritime RobotX Challenge 148

Jooho Lee', Joohyun Woo', Nakwan Kim'
'Seoul National University
From concept to reality: Unmanned merchant ship research in Norway 153

@mulf Jan Rgdseth!
ISINTEF Ocean AS




Thursday, Feb. 23 | oral Session /: Ocean Science Application
13:40-15:00

(4F, Iris) Chair : Malcolm Lewis Heron, James Cook University

13:40 Red snow crab habitat monitoring using autonomous deep sea camera 163

Hyeonwoo Cho', Hangil Joe', Son-Cheol Yu', Jae-Kil Lee?, Tae Eun Kwon?, Myungjin Jeon?, Ji Ho
Heo?
'Pohang University of Science and Technology, *Gyeongbuk Red Snow Crab Society

14:00 Underwater Noise Measurement and Simulation for Offshore Wind Farm in
Taiwan 169

Chih-Hao Wu', Wei-Chieh Wang', Yao-Sung Hsu', Dai-Hua Liu', Chi-Fang Chen', Wei-Chun Hu',
Nai-Chang Chen', Sheng-Fong Lin?, Wei-Shien Hwang', Yen-Hsiang Huang', Wei-Lun Li'
'National Taiwan University, 2Industrial Technology Research Institute of Taiwan

14:20 Can HF Ocean Radar Provide Vertical Current Profile Estimates? 176

M.L. Heron!
James Cook University

14:40 Introduction of balloon census for fusion of acoustic and visual census of the
Ganges river dolphins (Platanista gangetica) that inhabit in a long tract of the
Ganges river system 130

Harumi Sugimatsu', Junichi Kojima?, Wataru Hori®, Tamaki Ura®, Rajendar Bahl*, Vivek Sheel Sagar®,
Rajeev Chauhan®

The University of Tokyo, ’KDDI R&D Laboratories Inc., *Kyushu Institute of Technology, “Indian
Institute of Technology Delhi, *Society for Conservation of Nature




Thursday, Feb. 23 | oral Session 8 Multi-AUV Operation

13:40-15:00

(5F, Ballroom C)

Chair : Moon G. Joo, Pukyong National University

13:40

14:00

14:20

14:40

Connectivity Analysis of an AUV Network with OFDM Based Communications 185
Alper Bereketli!, Muharrem Tumcakir', llkay.Yazgi', Burcu Yeni', Mehmet Koseoglu? , Tolga M. Duman?
'ASELSAN Inc., °Hacettepe University, *Bilkent University

A survey of underwater areas using a group of AUVs 190

Andrei Bagnitckii', Alexander Inzartsev'?, Oleg Lebedko!, Mikhail Panin', Alexander Pavin'?
lInstitute for Marine Technology Problems (IMTP FEB RAS), ?Far Eastern Federal University(FEFU)
Accounting for uncertainty in search operations using AUVs 196

Nuno Abreu’, Nuno Cruz"?, Anibal Matos'?
TFEUP, INESC TEC, “FEUP-DEEC

Tracking experiment of multiple AUVs by a semi-submersible ASV 204

Shogo Inaba’, Masahiko Sasano', Kangsoo Kim', Takahiro Seta', Akihiro Okamoto', Kenkichi Tamura’,
Tamaki Ura', Shinichi Sawada?, Taku Suto?
National Maritime Research Institute, °IHI Corporation




Thursday, Feb. 23 Oral Session 9: Vehicle Platform
16:30-18:10

(4F, Iris) Chair: Kazuhiko Hasegawa, Osaka University
16:30 Autonomous Fixed Point Mooring Oceanographic Observation Buoy System
(O0S) 208

Masaaki Ichikawa', Koichi Hirate?
'IHI Corporation, Okinawa Prefectural Sea Farming Center

16:50 Development of 6,000 m class Cylindrical Pressure-tight Housings using Ceramic
Cylinders and Metal Caps 211

Yosaku Maeda', Kenichi Asakawa'
Japan Agency for Marine-Earth Science and TechnologyJAMSTEC)

17:10 A New Wave Energy Converter using Flap-type Blade and its Power Generation
Test 216

Hangil Joe!, Hyunwoo Roh', Son-Cheol Yu'
'Pohang University of Science and Technology

17:30 Development and sea trial of the compact cruising type AUV system 220

Ken-ichi Sawada', Kangsoo Kim', Motonobu Imasato!, Saori Yokota', Kenkichi Tamura', Hisashi
Koyama?, Tadamasa Obata?, Kenji Nakane?, Yuji Oyabu*

National Maritime Research Institute, “Mitsui Engineering & Shipbuilding Co., Ltd., *Subyen,
4Dominant Plus One

17:50 Mechanical Engineering Challenges in the development of Deepwater ROV
(ROSUB 6000) 225

D.Sathianarayanan', S.B.Pranesh’, Tamshuk Chowdhury', E.Chandrasekar’,
M.Murugesan', M.Radhakrishnan', A.N.Subramanian', G.A.Ramadass',
M.A Atmanand'

National Institute of Ocean Technology




Thursday, Feb. 23 oral Session 10: Underwater Intervention

16:30-17:50
(5F, Ballroom C) Chair: Nuno Cruz, INESC TEC / FEUP
16:30 Autonomous Docking of Hovering Type AUV to Seafloor Charging Station based

16:50

17:10

17:30

on acoustic and visual sensing 231

Yoshiki Sato', Toshihiro Maki', Kotohiro Masuda', Takumi Matsuda’, Takashi Sakamaki'
The University of Tokyo

3D Underwater Localization using EM Waves Attenuation for UUV Docking 237

Daegil Park’, Jaehoon Jung', Kyungmin Kwak?, Wan Kyun Chung', Jinhyun Kim?
'Pohang University of Science and Technology, *Seoul National University of Science and Technology

A Lightweight Docking Station for a Hovering AUV~ 241
Nuno A. Cruz!, Anibal C. Matos', Rui M. Almeida’, Bruno M. Ferreira !

University of Porto and INESC TEC

Underwater Survey System of Dam Embankment by Remotely Operated Vehicle 248

Hideki Sugimoto', Yoichi Moriya', Tetsuya Ogasawara’
'PENTA-OCEAN CONSTRUCTION CO, LTD.



Underwater Technology 2017

POSTER SESSIONS

General Posters

G1 Derivation and optimization of Boussinesq equations for internal waves with
current effects in a two-fluid system 254

Chi-Min Lid!
'Cheinkuo Technology University

G2 Performance Evaluation of Safety Sensors in the Indoor Fog Chamber 258

Bong Keun Kim" Yasushi Sumi'
TAIST

G3 A Study on the Effectiveness of MOOS-IVP for Unmanned Surface Vehicle 261

Taejin Kim', Yeongjun Lee', Jeonghong Park!, Hyun-Taek Choi'
'Korea Research Institute of Ships & Oceans Engineering(KRISO)

G.4 Sea surface salinity changes around the Jeju Island after Typhoon Chaba 264

Bumjun Kil', Tagjun Kil?
Republic of Korea Fleet Command, “Defense Acquisition Program Administration

G.5 AUV SLAM Using Forward/Downward Looking Cameras and Artificial
Landmarks 266

Jongdae Jung', Yeongjun Lee', Donghoon Kim?, Donghwa Lee?, Hyun Myung?, Hyun-Taek Choi'
Korea Research Institute of Ships & Oceans Engineering(KRISO), *Korea Advanced Institute of
Science and Technology(KAIST), *Daegu University



G.6 Development of a ROV for visual inspection of harbor structures 269

Jinwoo Choi', Yeongjun Lee', Tagjin Kim', Jongdae Jung', Hyun-Taek Choi'
Korea Research Institute of Ships & Oceans Engineering(KRISO)

G.7 Measurement of swimming ability of moon jellyfish using a Particle Imaging
Velocimetry 273

Kyounghoon Lee', Yongbeom Pyeon'
'Chonnam Naitonal University

G.8 A Method for Object Detection Using Point Cloud Measurement in the Sea
Environment 276

Seong Ju Lee', Yong Seon Moon', Nak Yong Ko?, Hyun-Taek Choi?, Jong-Moo Lee®
'Redone Technologies Co.Ltd., ?Chosun University, *Korea Research Institute of Ships & Oceans
Engineering (KRISO)

G.9 Development of Visual Survey Tools for Seafloor Observations and Sampling 280

Yu-Lin Sung'"?, Fang-Cheng Li°, Hsin-Hung Chen', Chau-Chang Wang', Ping-Chang Hsueh!,
Yuan-He Lin', Jia-Min Lin'

National Sun Yat-sen University, °National Applied Research Laboratories Taiwan Ocean
Research Institute



Student Posters

S Imaging sonar based real-time underwater object detection utilizing AdaBoost
method 282

Byeongjin Kim', Son-Cheol Yu'
'Pohang University of Science and Technology

S.2 System Identification of hovering type AUV using Kinematic model based Neural
Network 287

Hyunwoo Roh', Juhyun Pyo', Minsung Sung', Son-Cheol YU'
'Pohang University of Science and Technology

53 A Systematic Analysis of Blast Fishing in South East Asia with Possible Solutions. 291

Adrian Chan', Paul A. Hodgson®?
'The Reef Defenders, *City University of Hong Kong, *Oceanway Corporation Limited

S4 Panel-based bathymetric SLAM with a Multibeam Echosounder 297

Taeyun Kim', Jinwhan Kim'
Korea Advanced Institute of Science and Technology

S.5 Heading Control for an Autonomous Underwater Vehicle Using ELM-based Q-
Learning 302

Dianrui Wang', Yue Shen', Qixin Sha', Guangliang Li", Jingtao Jiang', Tianhong Yan?, Junhe Wan',
Bo He'
1Ocean University of China, 2China Jiliang University

5.6 Recognition of the light buoy for scan the code mission in 2016 Maritime Robotx
Challenge 307

Woohyun Jung', Joohyun Woo', Nakwan Kim'
'Seoul National University

S.7 The Application of AUV Navigation Based on Cabature Kalman Filter 312

Huan Duan', Jia Guo', Yan Song’, Qixin Sha', Jingtao Jiang', Tianhong Yan?, Xiackai Mu', Bo He'
1Ocean University of China, 2China Jiliang University



S.8

S9

S.10

S

S12

S13

S.14

S5

Wideband Time-varying Underwater Acoustic Channel Emulator 316
Acta Withamana', Hayato Kondo'
Tokyo University of Marine Science and Technology

Development of GPS-aided Localization Algorithm of Autonomous Underwater
Vehicle 321

Hyeon-Seok Kang', Sung-Min Hong', Joo-No Sur', Hyeung-Sik Choi', Joon-Young Kim'
'Korea Maritime and Ocean University

A Jellyfish Distribution Management System using an Unmanned Aerial Vehicle
and Unmanned Surface Vehicles 326

Jungmo Koo', Sungwook Jung', Hyun Myung'
'Korea Advanced Institute of Science and Technology(KAIST)

Performance Comparison of FFT-based and GCC-PHAT Time Delay Estimation
Schemes for Target Azimuth Angle Estimation in a Passive SONAR Array 331

Sunho Kim', Baeksan On', Sungbin Im', Seongil Kim?
'Soongsil University, ?Agency for Defense Development

Sector SONAR Resolution Enhancement Using Beam Overlapping Based on
Wiener Modeling 335

Baeksan On', Jieun Lee?, Sungbin Im'
'Soongsil University, “SonarTech

Control and Implementation of Underwater Vehicle Manipulator System Using
Zero Moment Point 339

Jin-Il Kang', Hyeung-Sik Choi®, Bong-Huan Jun®, Ngoc-Duc Nguyen', Joon-Young Kim?
'KIOST-KMOU, “Korea Maritime and Ocean University, *Korea Research Institute of Ship
and Ocean Engineering(KRISO)

Adaptive Attitude Controller Design of Autonomous Underwater Vehicle Focus
on Decoupling 344

LIU Xin-yu'?, LI Yi-ping"?, YAN Shu-xue'?, FENG Xi-sheng?
'University of Chinese Academy of Sciences, “Shenyang Institute of Automation(SIA)

Adaptive Navigation of a High Speed Autonomous Underwater Vehicle using
Low Cost Sensors for Low-Altitude Survey 351

Yukiyasu Noguchi', Yoshinori Kuranaga', Toshihiro Maki'
'The University of Tokyo





