
 

 

Journal
RoboticsandMechatronics

of

Vol.36 No.1 Feb. 2024

第３６集　 第１号　通巻第２０９号　  　令和６年２月２０日発行Journal of Robotics and Mechatronics ISSN 0915-3942

https://www.fujipress.jp/jrm/

Journal of Robotics and Mechatronics is indexed in: ESCI; Scopus; Compendex (Ei)

■   Special Issue on Robotic, Mechatronic and Information Systems
for Decommissioning

Journal of
Robotics

and
M

echatronics
Vol.36 N

o.1  February 2024



Journal of Robotics and Mechatronics

Contents
 □ Congratulations! Journal of Robotics and 
Mechatronics Best Paper Award 2023  �  �  �  �  �  �  �  1

Editorial for Special Issue:

 □ Special Issue on Robotic, Mechatronic and 
Information Systems for Decommissioning �  �  �  �  7

 Kuniaki Kawabata, Fumiaki Abe, Satoshi Okada, and Takayuki Tanaka

Review:
□	Development	and	Application	of	Robotics	for 

Decommissioning of Fukushima Daiichi NPS by 
IRID  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  9

 Naoaki Okuzumi, Kenji Matsuzaki, and Satoshi Okada

Papers:
□	Enhancement	of	Control	Stability	Using	Double	
Pulleys	for	Coupled	Tendon-Driven	Long-Reach	
Manipulator “Super Dragon”  �  �  �  �  �  �  �  �  �  �  �   21

 Yuki Shizume, Atsushi Takata, and Gen Endo

□	Dynamics-Based	Control	and	Path	Planning 
Method	for	Long-Reach	Coupled	Tendon-Driven	
Manipulator   �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �   30

 Atsushi Takata and Gen Endo

□	Development	of	Remote	Construction	System	of	
Modularized Rail Structure for Inexperienced 
Operators�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �   39

 Hikaru Terashima, Koki Honda, Ryota Yokomura, and Rui Fukui

□	Experimental	Evaluation	of	Manipulator 
Teleoperation System Based on Trajectory 
Planning	for	Obstacle	Removal	Task	in	Nuclear	
Plant Decommissioning �  �  �  �  �  �  �  �  �  �  �  �  �  �   49

 Tatsuya Hashimoto, Yuichi Tazaki, Fumiya Matsuda, Katsumasa Kitajima,
 Hikaru Nagano, and Yasuyoshi Yokokohji

□	Discrimination	of	Plant	Structures	in	3D	Point	
Cloud	Through	Back-Projection	of	Labels 
Derived	from	2D	Semantic	Segmentation  �  �  �  �   63

 Takashi Imabuchi and Kuniaki Kawabata

□	Integration	of	Multiple	Sensors	into	an	ROV	for 
Remote Measurement in the Fukushima Daiichi 
Nuclear Power Station�  �  �  �  �  �  �  �  �  �  �  �  �  �  �   71

 So Kamada and Kazuya Nishimura

Vol.36 No.1 
Feb. 2024

Publishing Staff:
Honorary Editor       Keiji Hayashi
Managing Editor       Momoko Ohno
Associate Editors       Kunihiko Uchida
        Kiichi Chida
        Yosif Ayanski
Cover Design       Yuji Isa
Publisher        Y. Matsumoto

Published bimonthly by
Fuji Technology Press Ltd.

Ichigo Otemachi North Bldg. 2F
1-15-7 Uchikanda, Chiyoda-ku,
Tokyo 101-0047, Japan
Tel: +81-3-5577-3851
Fax: +81-3-5577-3861
E-mail: robot@fujipress.jp
URL: https://www.fujipress.jp/jrm/

Cover Pictures:

Upper left:
Spherical and non-spherical combined 2DOF 
rotational parallel mechanism for microsurgical 
robotic system (Kyushu University)

Lower left:
Mobile inspection robot “AIRo-2.2” 
(Ritsumeikan University)

Upper right:
Drone “PF1-Survey” (Autonomous Control 
Systems Laboratory Ltd. (ACSL))

Lower right:
Paddy weeding robot (IKOMA Robotech 
Corporation)

This journal is indexed in: 
     Emerging Science Citation Index (ESCI); 
     Scopus; Compendex (Ei); DBLP;
     UlrichswebTM Global Serials Directory;
     Genamics JournalSeek; Open J-Gate;
     J-Global; NDL Search; CiNii Articles; 
     CNKI; CAB Abstracts; DOAJ



□	Development	of	Unmanned	Remote	System	to 
Find	Radiation	Sources	Based	on	4π	Gamma 
Imaging �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  79

 Atsushi Mukai, Minato Kanda, Kenji Shimazoe, Fumihiko Ishida, Eiji Takada, 
 Yusuke Tamura, Hanwool Woo, Hiroyuki Takahashi, Mizuki Uenomachi,
 Hajime Asama, Jun Kawarabayashi, Kosuke Tanabe, Ken’ichi Tsuchiya,
 Kei Kamada, and Hideki Tomita

□	Assessment	of	Radiation	Tolerance	of	Flash 
Memory	by	γ-Ray	Irradiation  �  �  �  �  �  �  �  �  �  �  �  88

 Kenichiro Takakura, Kensuke Matsumoto, Kousei Tateishi, Masashi Yoneoka,
 Isao Tsunoda, Shigekazu Suzuki, and Shinji Kawatsuma

□	Development	of	a	Decommissioning	Robot	with 
a	Simple	Structure	Capable	of	Traversing	Steps 
Using	Two	Different	Drive	Systems   �  �  �  �  �  �  �  95

 Riku Miura, Seiya Tozaki, Ibuki Mikado, Toma Takei, Shuichiro Ogake,
 Kazuma Kobayashi, Satoshi Mitsui, Toshifumi Satake, and Naoki Igo

Development Reports:

□	Development	of	Zeolite	Removal	Robot	for 
Decommissioning  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  � 107

 Daisaku Uchijima, Kenichi Tao, Koju Nishizawa, Shiro Kikuchi,
 Tomoki Sakaue, and Hajime Hanaoka

□	A	Study	on	the	Effects	of	Photogrammetry	by 
the	Camera	Angle	of	View	Using	Computer 
Simulation  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  � 115

 Keita Nakamura, Toshihide Hanari, Taku Matsumoto, Kuniaki Kawabata,
 and Hiroshi Yashiro

□	Japan	Atomic	Energy	Agency:	Contribution	to 
the Decommissioning of the Fukushima Daiichi 
Nuclear Power Station and the Reconstruction of 
Fukushima Prefecture at the Naraha Center for 
Remote	Control	Technology	Development   �  �  � 125

 Kyoichi Morimoto, Takahiro Ohno, Satomi Kakutani, Moeka Yoshida, 
 and Soichiro Suzuki

□	KHG:	The	German	Emergency	Response 
Organization for Nuclear Accidents  �  �  �  �  �  �  � 134

 Sebastian Friedrich, Uwe Süss, and Michael Gustmann

□	Determinants	of	Performance	for	Robotics 
Teleoperated	Activities:	From	Emergency 
Response to Decommissioning   �  �  �  �  �  �  �  �  � 139

 Philippe Fauquet-Alekhine and Julien Bleuze

Regular Papers

Papers:

□	Automatic	Design	of	Serial	Linkage	Using	Virtual	
Screw Joint�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  � 149

 Atsushi Takata

Copyright © 2024 Fuji Technology Press Ltd.

Articles in this journal are Open Access and 
published under the terms of the Creative 
Commons Attribution-NoDerivatives 4.0 Inter-
national License (http://creativecommons.org/
licenses/by-nd/4.0/). 

Printed copy: one year subscription
Institutional rate JPY 138,000



□	babypapa:	Multiple	Communication	Robots	to 
Enrich	Relationship	Between	Parents	and 
Child—Design	and	Evaluation	of	KANSEI	Model 
to Control Closeness—  �  �  �  �  �  �  �  �  �  �  �  �  �  � 158

 Satoru Suzuki, Noriaki Imaoka, and Takeshi Ando

□	Proposal	of	Learning	Support	Model	for 
Teacher-Type	Robot	Supporting	Learning 
According	to	Learner’s	Perplexed	Facial 
Expressions  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  � 168

 Kohei Okawa, Felix Jimenez, Shuichi Akizuki, and Tomohiro Yoshikawa

□	Motion	Evaluation	of	Variable-Stiffness	Link 
Based on Shape-Memory Alloy and Jamming 
Transition Phenomenon�  �  �  �  �  �  �  �  �  �  �  �  �  � 181

 Kazuto Takashima, Hidetaka Suzuki, Toshiki Imazawa, and Hiroki Cho

□	One-Way-Signal-Based	Localization	Method	of 
Multiple	Autonomous	Underwater	Vehicles	for 
Distributed	Ocean	Surveys  �  �  �  �  �  �  �  �  �  �  �  � 190

 Takumi Matsuda, Yang Weng, Yuki Sekimori, Takashi Sakamaki,
 and Toshihiro Maki

□	A	Method	of	Detection	and	Identification	for 
Axillary Buds�  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  �  � 201

 Manabu Kawaguchi and Naoyuki Takesue

□	Demonstration	of	Autonomous	Driving	Control 
for	a	Retrofitted	Wheel	Loader  �  �  �  �  �  �  �  �  �  � 211

 Tomohito Kawabe, Masahiro Inagawa, Toshinobu Takei, Hiroto Murayama,
 Keiichi Yoshizawa, Munehiro Ishibashi, and Keiji Nagatani

□	Development	and	Validation	of	an	Instrument 
for	Wave	Height	Measurement	with	Encoder 
Sensors and Accelerometer   �  �  �  �  �  �  �  �  �  �  � 229

 Devit Suwardiyanto, Endi Sailul Haq, Mohamad Dimyati Ayatullah,
 and Bayu Rudiyanto



Forthcoming Issue

Vol.36 No.2 (Apr. 20, 2024):
Special Issue on Advanced Robotic Technology and System for 
DX in Construction Industry
Editor:                  Prof. Takayuki Tanaka
Guest Editors:  Prof. Fumihiro Inoue, Prof. Hisashi Osumi, and Mr. Hiroki Murakami

Vol.36 No.3 (Jun. 20, 2024):
Special Issue on Control and Application of Multi-Agent 
Systems
Editor:                  Prof. Koichi Osuka
Guest Editors:  Assist. Prof. Yusuke Tsunoda, Assist. Prof. Wataru Imahayashi,
             and Assist. Prof. Takumi Aotani

Vol.36 No.4 (Aug. 20, 2024):
Special Issue on Robotics and Mechatronics Technology for 
Sports, Exercise, and Health Care
Editors:                 Prof. Takayuki Tanaka, Prof. Takashi Kawamura, 
             and Assoc. Prof. Shunji Moromugi
Guest Editors:  Prof. Yuichi Kurita and Dr. Akihiko Murai

Vol.36 No.5 (Oct. 20, 2024):
Special Issue on Robotics and Mechatronics Technology for 
Aerial Robots
Editors:                 Assoc. Prof. Hiroshi Ohtake,  Assoc. Prof. Satoshi Suzuki,
             and Prof. Naoyuki Takesue
Guest Editors:  Assoc. Prof. Masafumi Miwa and Assoc. Prof. Taro Fujikawa

Vol.36 No.6 (Dec. 20, 2024):
Special Issue on Robotics and Mechatronics Technology for 
Snake-Like and Hyper-Redundant Robots
Guest Editors:  Prof. Motoyasu Tanaka, Assoc. Prof. Tetsushi Kamegawa,
             and Assoc. Prof. Ryo Ariizumi

Vol.37 No.1 (Feb. 20, 2025):
Special Issue on Soft Mechanisms and Soft Elements
Guest Editors:  Prof. Daisuke Sasaki, Prof. Taro Nakamura,
             and Assoc. Prof. Shuichi Wakimoto
Editor:                  Prof. Masahiro Takaiwa


