
 

 

2020 IEEE/SICE International Symposium on System Integration 

Workshop on Safety & ANSHIN Systems 

Hawaii Convention Center, Honolulu, Hawaii, USA 

January 12, 2020 

 

 

 

 

 

Co-organized by 

SICE/SI TC for Safety Recovery Systems 

JSME/RMD TC for AHSHIN & Safety Robotics & Mechatronics 

IEEE/RAS TC for Energy, Environment & Safety Issues for Robotics & 

Automation 

 

 

Workshop Digest 



Forward 

 

It would be our great pleasure to hold the workshop on Safety & ANSHIN Systems co-

organized by three different TCs from SICE/SI, JSME/RMD and IEEE/RAS. Safety is the 

most crucial issue for developing and applying various robots and intelligent systems 

nowadays. The service robot has a wide range of its application as shown in its definition and 

is expected to be applied in our society. The safety includes both physical safety and ANSHIN. 

The physical safety means a common sense of safety as suggested by safety engineering, 

industrial safety standard, etc. The physical safety will include issues on how to secure and 

keep safety, and how to recover from unsafe conditions in collapse, explosion, disaster, 

contamination, whatever dangerous. ANSHIN means psychological safety or mind safety, 

which includes various feelings and states of mind; familiarity, peace of mind, no stress, no 

anxiety, etc. The topic on AHSHIN comes to more important issue when we bring the service 

robots and systems to their actual market. How we feel toward service robot working in and 

around our daily life, how we evaluate our ANSHIN situation quantitatively are crucial as well 

as securing physical safety of robots and systems. We need to discuss both safeties in the 

aspects of what the state-of-the arts, what is the current issues, how we solve them. The 

workshop aims to discuss a wide range of safety issues on robots and systems. The 

workshop includes 5 speeches and open discussions. We hope this workshop could work 

and contribute to explore any idea and methodology to deal with various safety issues in 

robots and intelligent systems. Finally, we would appreciate the SII Committee members, all 

contributors and participants as well as all TC members for their supports and 

encouragements. 
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SCHEDULE 

 

January 12, 2019 

 

14:30-14:40 Opening 

 Tatsuo Arai, TC Chairs, IEEE/RAS & JSME/RMD 

 

14:40-15:05  Keynote 1:  AI and Collaborative Robot Safety 

Yoshihiro Nakabo, AIST, Japan 

 

15:05-15:30 Keynote 2:  Safety Preservation for Infrastructure based on UAV 

Kenichi Ohara, Meijo University, Japan 

 

15:30-15:55 Keynote 3:  Towards Enhancement of Testing Environment for 

Remote Control Systems for Nuclear Disaster Response and 

Decommissioning 

Kuniaki Kawabata, JAEA, Japan 

 

15:55-16:20 Keynote 4:  Fault Detection for Sensor Redundant Robots and 

Its Application to Omni-Directional Vehicle and Serial Link Robot 

 Takanori Miyoshi, Nagaoka University of Technology, Japan 

 

16:20-16:45 Keynote 5:  ANSHIN for Robots and Intelligent Systems 

Tatsuo Arai, University of Electro-Communications, Japan & 

Beijing Institute of Technology, China 

 

16:45-17:00 Discussions & Closing 

 Tamio Tanikawa, TC Chair, SICE/SI 
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Keynote 1 

AI and Collaborative Robot Safety 

Yoshihiro Nakabo 

Robot Innovation Research Center, National Advanced Institute of Science & 

Technology (AIST), Tsukuba, Japan 

 nakabo-yoshihiro@aist.go.jp 

 

ABSTRACT 

 In Japan, the rapid labor shortage due to the declining population has led to a strong 

demand for AI and robots to replace human labor. It is becoming technically possible 

to replace simple, high-demand labor with AI or robots with high psychological burden 

due to monotony or physical burden due to the need for power.  However, these are 

new technologies that have never existed in society before, and they must be safe in 

order to be actually used in society and accepted by the general public with peace of 

mind so-called ANSHIN. 

From the viewpoint of machine safety for robots, ISO 12100 for industrial applications 

and ISO 13482 for service applications have established international standards for 

ensuring safety.  However, it is not enough to just say that the machine is physically 

safe, and there are occupational safety management and the newly established 

Japanese standard JIS Y 1001 as skills standards when people using robots accept 

new technology. The importance of these standards is increasing, and has an aspect 

of how to secure ANSHIN when robots coexist with humans and make them acceptable 

to users. 

As with robot safety and ANSHIN, research has been actively conducted on AI, such 

as the three policies for applying AI to the safety control and/or quality assurance of AI, 

to enable society to introduce them safely and dependably. 
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BIOGRAPHY 

 Dr. Yoshihiro NAKABO received the BE, ME and Dr. Eng. degrees in Mathematical 

Engineering and Information Physics in 1995, 1997 and 2000, respectively, from the 

University of Tokyo, Tokyo, Japan. From 2000 to 2002 he was a research associate of 

a JSPS research project at the University of Tokyo. From 2002 to 2005 he was a 

research scientist of Bio-Mimetic Control Research Center at RIKEN. At present he is 

a team leader of Dependable Systems Research Team at Robot Innovation Research 

Center of the National Institute of Advanced Industrial Science and Technology (AIST). 

His current research interests include safety and dependability of personal care 

robots and collaborative robots controlled by AI. He participates in the NEDO R&D 

Project - AI Quality Assurance with a research theme of the R&D of Quality Evaluation 

Index and Measurement Testbed for Machine Learning Systems. 
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Keynote 2 

 Safety Preservation for Infrastructure based on UAV 

Kenichi OHARA & Satoshi ASHIZAWA 

 Faculty of Science and Technology, Meijo University, Nagoya, Japan 

kohara@meijo-u.ac.jp 

  

ABSTRACT 

Recently, aging infrastructure maintenance is one of the important topics in Japan. 

The Ministry of Land, Infrastructure, Transport and Tourism(MLIT) decides all brides 

should be checked at once in each five years. Thus, demands of new technologies are 

steamed to satisfy the requirement of government. To solve this requirements, 

UAV(unmanned aerial vehicle) technologies are one of solutions, and many 

researchers have tried the technology to apply infrastructure maintenance. However, 

in the case of bridge maintenance, UAV should go under the bridge to obtain the image 

and some other data like a hammering sound. Thus, several technologies should be 

applied to UAV. Toward to the requirements, we have developed the UAV with 

manipulator. And, by using the UAV, we have realized stable automated navigation, 

basic evaluation for bridge inspection. The software of automated navigation has been 

shared at GitHub as open source. In this workshop, the overview of our developed 

system is introduced. 
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BIOGRAPHY 

 Kenichi OHARA received the Ph.D. degree from The University of Tsukuba in 2008. 

Since April 2007, he was a Member of the Ubiquitous Functions Research Group, ISRI, 

AIST. Since April 2008, he was an Assistant Professor with the Graduate School of 

Engineering Science, Osaka University, and he was an Associate Professor in 2012. 

He was Associate Professor of Department of Mechatronics Engineering of Meijo 

University in 2013. Since 2019, he is Professor of department of Mechatronics 

Engineering of Meijo University.  His research interests include UAV Technology, 

middleware technology, and ubiquitous robotics. 
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Keynote 3 

Towards Enhancement of Testing Environment for Remote 

Control Systems for Nuclear Disaster Response and 

Decommissioning 
 

Kuniaki Kawbata 

 Naraha Center for Remote Control Technology Development.  

Japan Atomic Energy Agency, Ibaraki, Japan 

kawabata.kuniaki@jaea.go.jp 

 

ABSTRACT 

In 2011, the accident at Fukushima Daiichi Nuclear Power Station of Tokyo Electric 

Power Company Holding Inc. (FDNPS) had occurred due to huge earthquake and 

tsunami. As the points for disaster response to the accidents of FDNPS, state 

recognition and estimation must be done quickly but safely and prevention of the 

damage spreading and mitigation of the disaster are also important. Under such 

difficult situation, remote control technology including robotics were counted on in 

accident response. Deployed remotely operated robots faced many things including 

difficulties and troubles during the tasks. Therefore, we were motivated to provide a 

test environment for the performance evaluation of remote control systems and the 

operator proficiency training. For such purpose, Naraha Center for Remote Control 

Technology Development, Japan Atomic Energy Agency was established in Naraha-

town, Fukushima, Japan in 2016. Mock-up facilities for demonstration test and testing 

facilities like mock-up stair, robot testing pool and a big motion capture arena were 

installed to provide a test field for contributing effective decommissioning of FDNPS by 

remote operations. Estimated duration of decommissioning is over several decades 

and important points of remote operations will change depending on the plans and the 

progress of the decommissioning process. Therefore, for enhancing such testing 

environment, we also attempt to develop some technologies to realize performance 

evaluation of the remote control systems and operator proficiency training. Currently 

we are developing standard test methods for nuclear emergency response and a robot 

simulator. 

In this presentation we would like to introduce our motivation, test facilities installed 

in Naraha Center for Remote Control Technology Development, JAEA and also current 

developments of support technologies for remote control systems for nuclear 

emergency response and decommissioning. 
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BIOGRAPHY 

 Dr. Kuniaki Kawabata received B.E., M.E. and Ph.D degrees in Electrical Engineering 

from Hosei University in 1992, 1994, and 1997, respectively.  He joined Biochemical 

Systems Lab. at RIKEN (The Institute of Physical and Chemical Research) as a special 

postdocotral researcher from 1997 to 2000.  In 2000, he joined Advanced Engineering 

Center at RIKEN as a research scientist. In 2002, he joined to Distributed Adaptive 

Robotics Research Unit, RIKEN. In 2005, he became Unit leader of Distributed 

Adaptive Robotics Research Unit, RIKEN. In 2007, he became Unit leader of Intelligent 

System Research Unit of RIKEN. From 2011, he became Team Leader of RIKEN-XJTU 

Joint Research Team and Foreign Expert of Shaanxi Province, China. From 2015, he 

joined Robotics Laboratory, Naraha Remote Technology Development Center, Japan 

Atomic Energy Agency. From 2017, he is Principal Researcher of Office of Test 

Infrastructure, Naraha Center for Remote Control Technology Development and 

Manager of 3D Imaging Technology Development Group, Collaborative Laboratories 

for Advanced Decommissioning Science, Japan Atomic Energy Agency. He is also 

currently a visiting researcher of RACE of the University of Tokyo and a visiting 

professor of Kagawa University. His research interests cover mobile robotics, 

distributed autonomous systems, networked system, nuclear emergency response 

robotics, synthetic understanding on adaptive functions, etc. He is a member of IEEE, 

RSJ, SICE, AESJ and JSME. 
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Keynote 4 

Fault Detection for Sensor Redundant Robots and Its 

Application to Omni-Directional Vehicle and Serial Link Robot 
 

Takanori Miyoshi*1 & Taishi Noro*2 

*1 Department of System Safety, Nagaoka University of Technology, Nagaoka, Japan  

miyoshi@nagaokaut.ac.jp 

*2 Toyota motor company, Toyota Japan 

 

ABSTRACT 

Nowadays, since human-cooperation-robots which help workers assemble or 

transport products in a production plant are becoming more common, many 

researchers have been discussing about a safety of human-cooperation-robots in the 

world. In one example, an observer-based impedance control system is in practical 

use. Owing to this system, the robot does not harm workers even if it collides with them. 

However, a sensor fault of motors causes an unexpected behaviour of the robot, thus 

a fault detection system of sensors is necessary for human-cooperation-robots. 

Although a fault detection theory of sensors in a sensor-redundant system has been 

researched, it is revealed that the theory cannot detect a fault of both position sensors 

and force sensors of robots. This paper describes the fault detection theory for position 

sensors and force sensors of a sensor-redundant robot for preventing its runaway due 

to a sensor error. Therefore, workers can safely cooperate with robots. 

First, we illustrate that the conventional theory cannot be applied to a model with a 

parallel-connected motor for detecting a fault of force sensors, while it can be used for 

a series-connected motor model. Thus, the goal of this study was to establish a fault 

detection theory available for sensors in a series-connected, a parallel connected, and 

a parallel- and series-connected motor model. We elucidated that introducing a motor 

control law and a proper generalized inverse enables to calculate fault discriminants 

of both sensors. The proper generalized inverse is chosen to satisfy the principle of 

minimum potential energy. Furthermore, we derived the theory which can be adapted 

to a variety of robots with an arbitrary number of motors. 

Second, the theory was applied to an omni-directional vehicle with mecanum-wheels 

to obtain the fault discriminants for encoders and current sensors. Since sensor fault 

was detected due to the fault discriminants while external forces are applied or the 

vehicle is moving, this theory was experimentally validated. Moreover, we applied this 

method to the serial link robot which is non-linear system.  

In this workshop, we expect to discuss the validity, the effectiveness and the 

limitations of our proposed method. 
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BIOGRAPHY 

 Prof. Takanori Miyoshi received BE from Osaka University in 1989, and PhD from 

Toyohashi University of Technology in 2000. He joined Roland DG Co. Ltd. from 1989 

through 2002. He joined Toyohashi University of Technology in 2002, as an associate 

professor. In 2019 he moved to Nagaoka University of Technology as a full professor. 

His major research interests include tele-control, haptic communication, multilateral 

tele-control, cooperative robot, power assist, force control, vibration control and 

vibration suppression. He is a member of IEEE, RSJ, JSME and SICE.   
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Keynote 5 

ANSHIN for Robots and Intelligent Systems 

Tatsuo Arai*1 and Hiroko Kamide*2 

*1. The University of Electro-Communications, Tokyo, Japan/Beijing Institute of Tech., 

Beijing, China 

 tarai118@jcom.zaq.ne.jp 

*2. Nagoya University, Nagoya, Japan 

 

ABSTRACT 

ANSHIN is a sort of mental state of human and has a precious meaning in Japanese 

daily life. ANSHIN is one of key factors which service robots and automated systems 

should be provided with. The word ANSHIN is Chinese which came from the Teaching 

of Buddha and Confucius with the original meaning of “peace of mind”. The Japanese 

use this word in the broader meaning than its original Chinese, expressing our mental 

psychological state of peaceful mind, comfort, trustworthy, robustness, and well-being 

with no mental uneasiness, no mental stress, no anxiety and no insecurity. One of the 

authors was interested in ANSHIN for automated systems, especially for service robot, 

almost twenty years ago when he was engaged in the experiments of humanoid 

assisting wheel-chair user. In the experiments most subjects felt discomfort and 

sometimes they were scared with the supporting humanoid. The subjects all said they 

had no ANSHIN in such a situation, since in the worst case they would refuse the robot 

for their support. This is not a favourable situation when the service robot will come to 

its market. In this presentation, first we will discuss what is ANSHIN in the safety issue. 

ANSHIN can be assumed a kind of psychological safety and can be compared with 

physical safety, that is, the conventional safety when we mention safety engineering. 

The two safeties are to be dealt with as entirely different events, although they are 

strongly related with each other. Then, we will show the four major psychological 

factors which support common Japanese people’s impressions of ANSHIN for 

humanoid robots. The factors were derived by analysing the huge data of 3,600 people 

questionnaire survey. Through this analysis we could show a similar phenomenon to 

the well-known hypothesis “Uncanny Valley”. We also developed the evaluation 

method of ANSHIN for robot. Finally, we will discuss how we can improve ANSHIN for 

robot in a technical aspect. 

  



BIOGRAPHY 

 Professor Tatsuo ARAI received B.S. M.S. and PhD degrees from the University of 

Tokyo in 1975, 1977, and 1986, respectively. He joined the Mechanical Engineering 

Laboratory, AIST in 1977, and was engaged in research and development of new arm 

design and control, mobile robot, teleoperation, and micro robotics. He stayed at MIT 

as a visiting scientist in 1986-1987. He was an adjunct lecturer at Chiba University and 

gave a course on robotics. He moved to Osaka University in 1997 as a full professor 

at the Department of Systems Innovation, Graduate School of Engineering Science. In 

April 2017, he moved to Beijing Advanced Innovation Center for Intelligent Robots and 

Systems, Beijing Institute of Technology, as a State 1000 Talent Program Professor. 

He is also a visiting professor at the University of Electro-Communications, Tokyo, and 

a professor emeritus of Osaka University, Japan. His current research topics are 

mechanism design including parallel mechanisms, legged working robot, micro 

robotics for bio and medical applications, human robot interaction. He has published 

more than 550 journals and reviewed conference papers on robotics, 5 English books, 

and has 37 patents including foreign 8. He is IEEE Fellow, a chair of IEEE/RAS TC 

Chair for Energy, Environment and Safety Issues in Robotics and Automation, and TC 

Chair for Cyborg and Bionic Systems, IAARC (International Association of Automation 

and Robotics in Construction) past Vice President, RSJ Fellow, and JSME Fellow. He 

is a deputy editor-in-chief of the Robomech Journal. He worked for the Japanese 

Cabinet Office as a chair of the Technical Advisory Committee of the Destruction of 

Abandoned Chemical Weapon in 2000-2007. He was a project leader of JSPS National 

Project on Hyper Bio Assembler in 2011-2016. 

 

 


