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Through conducting continuous repeated docking in pool and real sea

-Setouchi Inland Sea-, nearly ninety-times dockings with the stroke of 600[mm] have been verified to
be executable, should the following prerequisite conditions be satisfied. The prerequisite
conditions are (1)turbidity level is lower than 5[FTU], (2)lighting environment is daytime
condition, (3)docking hole direction is kept to be parallel to the current orientation. Furthermore,
by making the 3D-marker for detecting relative pose between the marker and the underwater vehicle
being able to light-emitting, the restricting prerequisite condition on how much extent the vehicle
can dock, has been expanded. The expanded abilities are (a)the turbidity could be successful up to

12[FTU%, (b)pitch-dark lighting environment does not pose any problem for docking, which has been
enabled by lighting-3D-marker.



Vehicle AUV)

2013

AUV

SIP

2017

AUV

AUV

ROV
26-27
ROV(

NTSC

3D

CCD

JKA

50m

AUV
AUV

38
0.8[Ix]

LED

GPS

(SIP)

AUV

@)

AUV

(b)

(Autonomous Underwater

©

)
(JAMSTEC)

AUV
2018
(

6000

(d) (e)
AUV

1«

10.0[ND



[ ]

(4x 6x 0.7m
ROV
PC
PC
3D
3D
[ 1
[
(
[ D
D
[
[
[

LUNAUnderwaler vebicle) Undervaler fargel
50m k s 7
ROV 2
A
PD
PO —FEmEER
25mm '
KehoRyh O EOBE
1
)
1
D
1
( )
1
AUV
1

LED



Khin NWE LWIN, Myo MYINT, Kenta YONEMORI, Naoki MUKADA, Yoshiki KANDA, Akira YANOU,

Mamoru MINAMI, Dual-Eye Vision-Based Docking Experiment in the Sea for Battery

Recharging Application SICE Journal of Control, Measurement, and System Integration
Volume 12, Issue 2, pp-47-55, 2019

DOl :https://doi.org/10.9746/jcmsi.12.47

Khin Nwe Lwin, MyoMyint, NaokiMukada, Daiki Yamada, Takayuki Matsuno, Kazuhiro Saitou,

Waichiro Godou, Tatsuya Sakamoto, Mamoru Minami, "Sea Docking by Dual-eye Pose

Estimation with Optimized Genetic Algorithm Parameters'™, Journal of Intelligent &

Robotic Systems, Vol.92, Issue 1, pp.159-186, 2018, I1F=1.583

DOl 10.1007/s10846-018-0970-x

Khin Nwe Lwin, Naoki Mukada, Myo Myint, Daiki Yamada, Akira Yanou, Takayuki Matsuno,

Kazuhiro Saitou, Waichiro Godou, Tatsuya Sakamoto, Mamoru Minami, "Visual Docking

against Bubble Noise with Three-dimensional Perception Using Dual-eye Cameras', IEEE

Journal of Oceanic Engineering, 2018 pp.1-24,1F=2.065
DO1:10.1109/J0E.2018.2871651
, , , , , , Myo MYINT,
, Nwe Lwin KHIN, , (AUV
)", , Vol .84, No.858 2018

DOI: 10.1299/transjsme.17-00242

Myo Myint, Khin Nwe Lwin, Naoki Mukada, Daiki Yamada, Takayuki Matsuno, Yuuichirou
Yoda, Saitou Kazuhiro, Mamoru Minami, "Experimental Verification of Turbidity
Tolerance of Stereo-vision-based 3D Pose Estimation System', Journal of Marine
Science and Technology, 2018 1-24 1F=1.119

DOl 10.1007/s00773-018-0586-7

Khin Nwe Lwin, Naoki Mukada, Myo Myint, Daiki Yamada, Mamoru Minami , Takayuki Matsuno,
Kazuhiro Saitou, Waichiro Godou, "Docking at Pool and Sea by Using Active Marker in
Turbid and Day/Night Environment™, Artificial Life and Robotics, 2018 1-11
DOl 10.1007/s 10015-018-0442-1

Myo MYINT Khin Nwe LWIN

Vol.83 No0.848 2017

1-14
DOI: 10.1299/transjsme.16-00410
Myo Myint, Kenta Yonemori, Khin New Lwin, Akira Yanou and Mamoru Minami, Dual-eyes
Vision-based Docking System for Autonomous Underwater Vehicle: An Approach and
Experiments  Journal of Intelligent & Robotic Systems (impactor factor=1.583)

2017 1-28
DOl : https://doi.org/10.1007/s10846-017-0703-6
Myo Myint, Kenta Yonemori, Akira Yanou, Khin Nwe Lwin, Mamoru Minami, and Shintaro
Ishiyama Visual Servoing for Underwater Vehicle Using Dual-Eyes Evolutionary
Real-Time Pose Tracking Journal of Robotics and Mechatronics Vol.28 No.4
2016 543-558
DO1:10.20965/jrm.2016.p0543

, ) , , 3

Vol.52,No.5 2016 284-291
DO1:10.9746/sicetr.52.284

Xiang Li, Yuichirou Toda, Mamoru Minami, " Guidance Control and Docking of Remote
Operated Vehicles,”™ 24th International Symposium on Artificial Life and Robotics,
B-Con PLAZA, Beppu, JAPAN, pp.911-915, January 23-25, 2019

Horng-Yi Hsu, Naoki Mukada, Daiki Yamada, Khin Nwe Lwin, Myo Myint, Yuichiro Toda,
Takayuki Matsuno, Keigo Watanabe, and Mamoru Minami, "Stereo-vision visibility
analyses in relation with turbidity and distance for AUV recharge docking," 24th
International Symposium on Artificial Life and Robotics, B-Con PLAZA, Beppu, JAPAN,
pp-905-910, January 23-25, 2019

Yoshiki Kanda, Myo Myint, Naoki Mukada, Daiki Yamada, Khin Lwin, Takayuki Matsuno,
Yuichiro Toda, Mamoru Minami, "Applying Lighting Marker and Stereo-vision to




V-shaped-thruster Vehicle for AUV Deep Sea Docking," Proceedings of OCEANS 2018
MTS/IEEE Charleston, DOI:10.1109/0CEANS.2018.8604730, Charleston, Japan, Oct
22-25,2018

Sho Nakamura, Daiki Yamada, Naoki Mukada, Myo Myint, Khin New Lwin, Takayuki Matsuno,
Yuichiro Toda, Mamoru Minami, "Development of Dual-eyes Docking System for AUV with
Lighting 3D Marker,” Proceedings of OCEANS 2018 MTS/IEEE Charleston,
DO1:10.1109/0CEANS.2018.8604527, Charleston, Japan, Oct 22-25,2018

Kohei Yamashita, Hsu Horng Yi, Daiki Yamada, Naoki Mukada, Khin New Lwin, Myo Myint,
Takayuki Matsuno, Yuichiro Toda, Mamoru Minami, "Improvement of 3D Pose Estimation
Abilities by Light-Emitting-3D Marker for AUV Docking," Proceedings of OCEANS 2018
MTS/IEEE Charleston, DOI:10.1109/0CEANS.2018.8604867, Charleston, Japan, Oct
22-25,2018

Khin Nwe Lwin, Myo Myint, Naoki Mukada, Daiki Yamada, Takayuki Matsuno, Mamoru Minami,
"Robustness of 3D Pose Estimation against Turbidity Using Dual-eye Cameras and
Active/Lighting 3D Marker for Visual-servoing Based AUV," Proceedings of IEEE/MTS
Techno-Ocean Conference 2018, Paper No.171129-081, Kobe, Japan, May 29-31,2018
Daiki Yamada, Naoki Mukada, Myo Myint, Khin Nwe Lwin, Takayuki Matsuno, Mamoru Minami,
"Docking Experiment in Dark Environment Using Active/Lighting Marker and HSV
Correlation,” Proceedings of [IEEE/MTS Techno-Ocean Conference 2018, Paper
No.171129-098, Kobe, Japan, May 29-31,2018

Yoshiki Kanda, Naoki Mukada, Daiki Yamada, Khin Lwin, Myo Myint, Kohei Yamashita,
Sho Nakamura, Takayuki Matsuno, Mamoru Minami, "Development and Evaluation of
Active/Lighting Marker in Turbidity and Illumination Variation Environments,"
Proceedings of IEEE/MTS Techno-Ocean Conference 2018, Paper No.171129-095, Kobe,
Japan, May 29-31,2018

Daiki Yamada, Naoki Mukada, Myo Myint, Khin Nwe Lwin, Takayuki Matsuno, Mamoru Minami,
"Improvement of 3D-Pose Real-time Estimation by Active Marker and HSV-evaluated
Function,"” 23rd International Symposium on Artificial Life and Robotics, B-Con Plaza
Beppu, January 18-20, 2018

Khin Nwe Lwin, Myo Myint, Naoki Mukada, Daiki Yamada, Takayuki Matsuno, Mamoru Minami,
"Pose Estimation by Optimizing Real-time Multi-step GA’ s Parameters,”™ 23rd
International Symposium on Artificial Life and Robotics, B-Con Plaza Beppu, January
18-20, 2018[PDF]

Khin Nwe Lwin, Myo Myint, Naoki Mukada, Daiki Yamada, Takayuki Matsuno, Mamoru Minami,
"Docking Performance Against Turbidity Using Active Marker Under Day and Night
Environment,™ 23rd International Symposium on Artificial Life and Robotics, B-Con
Plaza Beppu, January 18-20, 2018

Xiang Li, Yuya Nishida, Myo Myint, Kenta Yonemori, Naoki Mukada, Khin Nwe Lwin,
Matsuno Takayuki, Mamoru Minami,"Dual-eyes Vision-based Docking Experiment of AUV
for Sea Bottom Battery Recharging," MTS/IEEE OCEANS® 17, Aberdeen Scotland, June
19-22, 2017

Naoki Mukada, Kenta Yonemori, Myo Myint, Khin Nwe Lwin, Akira Yanou and Mamoru Minami,
"Tracking Trajectory Control of Dual-eyes Visual-based Underwater Vehicle,"
IEEE/SICE International Symposium on System Intergaration, Sapporo Convention Center,
December 13-15, 2016

Khin Nwe Lwin, Kenta Yonemori, Myo Myint, Mukada Naoki, Mamoru Minami, Akira Yanou,
Takayuki Matsuno,"Performance Analyses and Optimization of Real-time Mult-step GA
for Visual-servoing Based Underwater Vehicle," Techno-Ocean 2016, October 6-8, 2016
Lwin Khin Nwe, Yonemori Kenta, Myint Myo, Yanou Akira, Minami Mamoru, "Autonomous
Docking Experiment in the Sea for Visual-Servo Type Underwater Vehicle
Three-Dimensional Marker and Dual-Eyes Cameras," The SICE Annual Conference 2016,
September 20-23, 2016

Myo Myint, Mamoru Minami, Kenta Yonemori, Khin Lwin, Akira Yanou, "Dual-eyes
Visual-based Sea Docking for Sea Bottom Battery Recharging,' MTS/IEEE OCEANS®" 16,
September 19-23, 2016

Myo Myint, Kenta Yonemori, Akira Yanou, Khin Nwe Lwin, Mamoru Minami and Shintaro
Ishiyama, "Visual-based Deep Sea Docking Simulation of Underwater Vehicle Using
Dual-eyes Cameras with Lighting Adaptation,' MTS/IEEE OCEANS ,Shanghai International
Convention Center, April 10-13, 2016




2017-226064
2017

¢y

Matsuno Takayuki

8 50377842

@

Yanou Akira

8 70351658

®



