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The Robotics Society of Japan

IRH2013

International Robotics Forum for High School Students
Tokyo Big Sight, Tokyo, Japan November 7-8, 2013

General Information

The Robotics Society of Japan (RSJ), to provide opportunities to learn more about industrial and service
robots to high school students who may not normally come into contact with them, held the Robot High School
(Industrial Robots Workshop for High School Students) at the Tokyo International Exhibition Center, the site of
the International Robot Exhibition, in 2009 and in 2011. This year, as the International Robot Exhibition 2013
(iREX2013) is scheduled to be held simultaneously with the IROS2013 (International Conference on Intelligent
Robots and Systems, URL: http://www.nikkan.co.jp/eve/irex/gaiyou.html ) , the RSJ has decided to call on high
school students around the world and hold the International Robotics Forum for High School Students 2013
(IRH2013).

The lectures and explanations throughout the Conference will be given in Japanese but will be
simultaneously interpreted into English. The Conference will offer an ideal opportunity for high school students
from the around the world to communicate with each other through robots. Therefore, we look forward to your
active participation.

The event will take place over two days. In the morning of Day One, Prof. Shigeo Hirose of the Tokyo
Institute of Technology, who, as the leading expert on world robotic research, has been successively designing
and developing robots based on new principles and mechanisms, will give a lecture on the method with which he
has been creating robots. This will be followed by a talk by Mr. Akio Noda of Mitsubishi Electric Corporation, who,
as a leading engineer of robots, is currently engaged in robot development. Mr. Noda will explain the mechanism
of robots using actual robots and also point out the highlights of the International Robot Exhibition.

In the afternoon of Day One, the participating students will break up into several groups and work on
research themes concerning robots that will be assigned to them. You will visit and research the International
Robot Exhibition and try to find answers to the questions. Please be sure to ask as many questions as you can at
each exhibition booth.

The afternoon of Day One and the morning of Day Two will be spent visiting the Exhibition and preparing
the report. Each group will be asked to submit their research results by the beginning of lunch period. In the
afternoon of Day Two, a presentation called “High School Students and Robots” will be given. During this session
those who wish to give a presentation will be given the opportunity to showcase the initiatives in robot
education of the high schools of each country, as well as talk about the contests they have entered and present
their participating robots. By communicating their various innovations as well as the excitement of robots and
listening to each other’s presentations, we hope our participants will be able to share the fun and excitement of
robot development. Awards will be given by the RSJ to groups that have given outstanding reports and
presentations. We hope that many future robot researchers, engineers and entrepreneurs will be born today.
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Overview

Sponsored by: The Robotics Society of Japan
Co-sponsored by: Japan Robot Association and Nikkan Kogyo Shimbun Ltd.
Date and time: Thursday November 7, 2013, 10:00-16:30 and Friday November 8, 2013, 10:00-16:30
Venue: At the site of the International Robot Exhibition 2013, Tokyo International Exhibition Center
Participation fee: None (We will provide the lunches during the event. Travel expenses to and from Japan and
within Japan, and other costs including accommodations while in Japan will be borne by the participant.)
Schedule:
Thursday November 7
10:00-11:00 Lecture: “Introduction of Creative Robot Design,” Prof. Shigeo Hirose, Tokyo Institute of Technology
11:15-12:45 Lecture: “ABC of Robotics,” Mr. Akio Noda, Mitsubishi Electric Corporation
12:45-13:30 Lunch: At the site
13:30-16:30 Research of the assigned themes: At the site of International Robot Exhibition
Friday November 8
10:00-12:00 Research of the assigned themes / preparation of reports:
At the site of the International Robot Exhibition and submitting reports
12:00-13:00 Lunch: At the site
13:00-16:00 Presentation: High School Students and Robots (Robot contests, robot and engineering education,
robot-related research, etc.) There will be a break during the presentation.
16:00-16:30 Awards ceremony and closing

Participation eligibility and application

Eligibility: High School Students and their teachers
Students will not be allowed to participate on their own but must be accompanied by a teacher
(Accompanying teacher is limited to one teacher per school.)
Maximum number of participants: 100
(Application will be on a first-come-first-serve basis and will close as soon as applicants reach the
maximum number.)

Application deadline: Friday May 31, 20013

Applications and inquiries should be addressed to:
The Robotics Society of Japan IRH2013 Dept.
Add.: 2nd Fl. Blue Bldg., 2-19-7 Hongo Bunkyo-ku, Tokyo 113-0033, Japan
Tel: +81-3-3812-7594, Fax: +81-3-3812-4628
Email: irh20131107 e@rsj-web.org

Application method:
Application should be made through the accompanying teacher by the following procedures.

Please apply via e-mail titled “IRH2013 Application,” providing the following necessary information and
a list of applicants, addressed to the above e-mail address.
Upon receipt of your application, the secretariat of the RSJ will send you a confirmation e-mail.

Necessary information: Please provide contact information of the accompanying teacher.
Name of school/ Name and Title of the teacher/ Contact address/ TEL/ FAX/ E-mail/

Synopsis of presentation: For those who wish to make a presentation in the afternoon of Day Two, please also
provide the following information.
(Presentations are to be given using laptop computers and projectors. The projectors will be provided at
the site. Presenters will be notified of presentation details at a later date.)
[Title of presentation:
[OSynopsis of presentation: 300 words or less

List of participants: Please be sure to attach the list to the application e-mail. Please fill out the names of the
accompanying teacher and the students in the “List of participants of IRH2013” (Pleas download from
our site ” http://www.rsj.or.jp/en/irh2013.”) , and send it together with the above necessary information.
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ADVANCED ROBOTOCS Call for Papers

Special Issue on Biologically Inspired Robotics

Guest Editors: Prof. Huosheng Hu (University of Essex, UK.)
Prof. Hong Zhang (University of Alberta, Canada)
Editor: Prof. Shugen Ma (Ritsumeikan University, Japan)

Publish in Vol. 28, No. 5 (March 2014)
SUBMISSION DEADLINE: March 31, 2013

The evolution of robotics has enabled today’s robots to operate in a variety of unstructured and dynamically
changing environments in addition to traditional structured environments. Intelligent robots will soon be ready to
serve in our home, hospital, office and outdoors. One key approach to the development of such intelligent and
autonomous robots draws inspiration from behavior demonstration of biological systems. In fact, using this
approach, a number of new application areas have recently received significant interests in the robotics
community, including service robots, medical robots, education robots, and entertainment robots. It is clear that
bio-inspired methods are becoming increasingly important in the face of the complexity of today's demanding
applications. Biological inspiration in robotics is leading to complex structures with sensory-motor coordination,
in which learning often plays an important role to achieve adaptation.

This special issue will focus on the theoretical and technological challenges of evolutionary transformation from
biological systems to intelligent robots. Selected papers presented at 2012 TEEE International Conference on
Robotics and Biomimetics (ROBIO 2012) will be invited for consideration of publication in this special issue, at
the recommendation of the Program Chair of ROBIO 2012. All submitted papers must be substantially
expanded from their conference version and meet the publication requirements of Advanced Robotics. All aspects
of biologically inspired robots are welcome, including - but not limited to - the following topics:

¢ Robotics, mobile robots, aerial robots, and underwater robots

* Biomimetics, biologically inspired robots, climbing robots, snake robots, walking robots
e Automation, control systems, simulation techniques, and control applications

e MEMS, nanotechnology, NEMS, and micro/nano systems

e Tele-robotics, human-robot interaction, and human computer interaction

* Sensor design, multi-sensor data fusion, and wireless sensor networks

* Medical robotics and biomedical and rehabilitation engineering

e Multi-robot systems, and distributed robotics

e Computer vision and image processing

Submission: ~ PDF or MS Word format file of the full-length manuscript should be sent by March 31, 2013 to the
office of Advanced Robotics, the Robotics Society of Japan through the homepage of Advanced
Robotics (http://www.rsj.or.jp/advanced e/submission). Sample form of the manuscript is available at
the homepage. Also, send another copy to Professor Prof. H. Hu (hhu@essex.ac.uk), Prof. H. Zhang
(zhang@cs.alberta.ca), or Prof. S. Ma (shugen@se.ritsumei.ac.jp) for the submission confirmation.
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ADVANCED ROBOTICS Vol.27, No.1
Special Issue on Cutting Edge of Robotics in Japan 2013

Full Papers

Development of a psychological scale for general impressions of humanoid
Hiroko Kamide, Koji Kawabe, Satoshi Shigemi and Tatsuo Arai

Abstract— This study identifies the basic perspectives that ordinary people use to evaluate humanoids
(Study 1) and develops a new psychological scale to quantify general impressions toward humanoids based
on these basic perspectives (Study 2). Then we investigate the effect of the attributes of humans (sex and
age) on evaluations of humanoid using the scale (Study 3). Study 1 used 11 humanoids and collected data
from 919 Japanese people. People described their natural impressions about the robots in free text.
Descriptions are categorized into several groups and the items of the scale are made based on the
descriptions. In Study 2, 2624 Japanese evaluate 11 humanoids on the developed scale. Factor analysis
showed that nine factors should be used for evaluating the general impressions regarding humanoids:
Familiarity, Repulsion, Performance, Utility, Motion, Sound, Voice, Humanness, and Agency. The factor
structure is clear and its reliability as a psychological scale is satisfactorily high. Study 3 reveals that effect
of sex and age relate to evaluations of humanoid such as middle-aged and older females tend to rate
Familiarity and Humanness of all humanoids higher. We discuss usability of the scale.

Keywords: general impressions; psychological scale; humanoid

Parallel line-based structure from motion by using omnidirectional camera in textureless scene
Takeshi Ando, Ryosuke Kawanishi, Atsushi Yamashita, Toru Kaneko and Hajime Asama

Abstract— In this paper, we propose a reconstruction method for a 3D structure using sequential
omnidirectional images in an artificial environment. The proposed method is fundamentally categorized into
the Structure from Motion (SfM) technique. The conventional point-based SfM using a standard camera is,
however, likely to fail to recover a 3D structure in an artificial and textureless environment such as a
corridor. To tackle this problem, the proposed technique uses an omnidirectional camera and line-based SfM.
Line features, such as a borderline of a wall and a floor or a window frame, are easy to discern in an
artificial environment comparing point features, even in a textureless scene. In addition, an omnidirectional
camera can track features for a long period because of its wide field-of-view. Extracted line features in an
artificial environment are often mutually parallel. Parallel lines provide valuable constraints for camera
movement estimation. Directions and locations of lines are estimated simultaneously with 3D camera
movements. A 3D model of the environment is constructed from measurement results of lines and edge
points. Experimental results show the effectiveness of our proposed method.

Keywords: structure from motion; parallel lines; textureless scene; omnidirectional camera

Optimal design of nonlinear springs in robot mechanism: simultaneous design of trajectory
and spring force profiles
Nicolas Schmit and Masafumi Okada

Abstract— In this paper, we aim at minimizing the actuator torques of robots working on production lines
by adding to the mechanism dynamic equilibrators based on nonlinear springs, that work in parallel with the
joints. We propose a method to simultaneously optimize the trajectory of the robot and the force profiles of
the nonlinear springs to minimize the actuator torques. First, we express the trajectory and force profiles of
the springs as a Hermite interpolation of a finite number of nodes, and then we show that the cost function
of the optimization problem is a quadratic function of the springs design parameters. We derive a
closed-form solution of the optimal spring parameters as a function of the trajectory parameters. As a
consequence, the initial optimization problem is reduced to a trajectory optimization problem, solved with a
sequential quadratic programming algorithm. We explain how the cost function can be modified to tune the
nonlinearity of the springs and impose constraints on the stiffness. We show an example of optimal design
of a threedegrees-of-freedom serial manipulator. Finally, we show that the nonlinear springs calculated for
this manipulator can be technically realized by a noncircular cable spool mechanism.

Keywords: nonlinear spring; nonlinear stiffness; optimal design; robot; manipulator
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A snake-like robot for real-world inspection applications

(the design and control of a practical active cord mechanism)
Hiroya Yamada, Shunichi Takaoka and Shigeo Hirose

Abstract— In order to inspect narrow and unstructured environments such as disaster sites, snake-like
robots should have rugged construction, but at the same time be sufficiently sensitive to detect contact with
their environments. In addition, control which allows the robot to adapt to its environment is also essential.
Thus, we studied both design and control of snakelike robots for real-world inspection application, and
through this developed our new prototype named ‘ACM-R4.1°. The ACM-R4.1 integrated a torque sensing
function, a camera system, dust- and water-proofing, a mechanical torque limiter, and terrain adaptive
control into its compact body. Particularly, the torque sensing system and the terrain adaptive control based
on that allows us to operate the robot in challenging environment without observing the robot directly. We
also showed the feasibility of our concept through the testing of the ACM-R4.1. In this paper, we describe
the concept design of a snake-like robot for real-world inspection application and detailed design and
experiments of the ACM-R4.1.

Keywords: active cord mechanism; snake-like robot; torque sensor; terrain adaptive control

A novel method to develop an animal model of depression using a small mobile robot
Hiroyuki Ishii, Qing Shi, Shogo Fumino, Shinichiro Konno, Shinichi Kinoshita, Satoshi Okabayashi,
Naritoshi lida, Hiroshi Kimura, Yu Tahara, Shigenobu Shibata and Atsuo Takanishi

Abstract— Robotics is contributing to studies on animal behavior. Mobile robots are actually used as
devices to give external stimulus to animals in several experiments. We consider that this approach can be
applied to studies in psychic medicine. In psychic medicine, all new drugs are evaluated in experiments
using animal models of mental disorder before using it in clinical practice. However, conventional animal
models have some problems in the construct validity. The animal models should be developed through the
method which is consistently associated with the theory of the mental disorders while many of conventional
models had been developed by genetic manipulations or surgical operations on nerve system. We considered
that a novel animal model could be developed by stress exposure using a small mobile robot. We then
implemented this method to the experimental system which had been developed in our past study. An
experiment was conducted using the system, and the method was then verified. Therefore, we conclude that
the animal model of depression developed by proposed method, exposing continuous attack by the robot in
immature period and interactive attack in mature period, can be a novel animal model of depression.
Keywords: mobile robot; bio-inspired design; animal behavior and mental disorder

A decoupling controller design and analysis of multilateral control using disturbance observer in

modal space
Shunsuke Yajima and Seiichiro Katsura

Abstract— This paper proposes decoupling controller design and analysis of multilateral control using
disturbance observer (DOB) in modal space. For transmitting haptic information, the bilateral control has
been studied widely. As next step in haptic communication, the multilateral control was proposed. The
multilateral control realizes the transmission of haptic information among some master—slave systems. In
conventional method, however, it is assumed that the masses of the master—slave systems are the same.
When the masses of the master—slave systems are different, interfered terms in the transformed coordinate
are appeared. On the other hand, the proposed method can suppress this interfered terms because this terms
are eliminated by the DOB in the modal space. Furthermore, this paper analyzes the force and position
controllers in the modal space briefly. Finally, the performance of the proposed method is compared with
the conventional method by simulations, and the validity is confirmed.

Keywords: haptics; multilateral control; disturbance observer; modal transformation; acceleration control
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