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Call for Participants

IEEE SM(C’99

1999 IEEF International Conference on Systems, Man and Cybernetics
October 12 - 15, 1999, Tokyo, JAPAN

“Human Communication and Cybernetics”

Conference Venue:Tokyo International Forum (Yurakucho, Tokyo)

You are cordially invited to participate in 1999 IEEE Systems, Man, and Cybernetics Conference
(SMC’99) held at Tokyo International Forum, Tokyo, Japan on Oct.12 - 15, 1999. Now we received
1408 submitted papers. Under the conference main theme "Human Communication and Cybernetics ",
the program committee will plan very attractive Special Lecture and three Plenary Lectures by four
distinguished persons. In addition, Special Sessions and many interesting Organized Sessions will be
organized. So we believe SMC’99 would become much exciting for the participants.

Home page: http://www.intergroup.co.jp/smc99/

SPECIAL LECTURE

October 12 (Tue) 17:00 — 18:00
*A Strategy of Industry and Technology towards Ecological
Renaissance Age
Dr.Yasutsugu TAKEDA
(Hitachi, Ltd.)

PLENARY LECTURES

October 13(Wed) 11:00 — 12:00
“The Dual Existence of Self --- the Key Mechanism of Creativity”

Prof. Hiroshi SHIMIZU
(The "Ba" Research Institute, Kanazawa Institute of Technology,Japan)

October 14(Thu) 11:00 — 12:00
“The Ecological Brain: Hardware for Survival and Imagination.”

Prof. Pietro G. MORASSO
(University of Genova — DIST, ltaly)

October 15(Fri) 11:00 — 12:00
“Industrial Policies in the Age of Networking”

Prof. Steve COHEN
(University of California . Berkley , USA)

ORGANIZING COMMITTEE

General Chair:

Koiji Ito(Tokyo Inst. of Tech., Japan)
Organizing Chair:

Fumio Harashima(Tokyo Metro. Inst. of Tech., Japan)
Program Chair:

Kazuo Tanie(Mechanical Engineering Laboratory,MITI, Japan)
Co-chair:

William Gruver(Simon Fraser Univ., Canada)
Co-chair:

Pierre Borne(Ecole Centralle Lille, France)
Treasurer:

Yoshiki Uchikawa(Nagoya Univ., Japan)
Advisory Committee Chair:

Toshio Fukuda(Nagoya Univ., Japan)

SPONSORED BY

|IEEE Systems, Man, and Cybernetics Society (SMC)
Science Council of Japan (JSC)

The Society of Instrument and Control Engineers (SICE)
Robotics Society of Japan (RSJ)

Japanese Society of Mechanical Engineers (JSME)

JRSJ Vol. 17 No. 6

—oooo 8—

SPECIAL SESSIONS

Human Communications through Networked Virtual Spaces
Organizer: Dr.JunOHYA(ATR,Japan)

New Human Machine Collaboration in Complex Systems
Organizer: Prof. TetsuoSAWARAGI(Kyoto University,Japan)

Human Oriented Robotics
Organizer:Dr. TakanoriSHIBATA(MEL-MiT!,Japan)

Emergent System — Chakllenge for New System Paradigm
Organizer: Prof.Koji ITo(TIT,Japan)

Information Technology in Manufacturing Industries
Organizer: Prof.Seiichi SHIN(University of Tokyo,Japan)

REGISTRATION

Registration form can be obtained from the above web site.

Registrations must be sent by fax or postal mail to SMC'99
Secretariat. Registration by e-mail will not be accepted.

Full registration fee includes attendance for one person at all
presentations and at Reception. All registrants will receive a copy of
the Conference Proceedings on a CD-ROM. (Supplemental hard
copy of proceedings can be purchased on site.)

On-Site registration at the Tokyo International Forum will commence
at 8:30a.m. on Tuesday, October 12, 1999.

Registration Fee

Before August. 31,1999
Member * JPY45,000
Non Member JPY55,000
Student JPY 15,000

After September 1, 1999
JPY55,000
JPY65,000
JPY20,000

*Includes members of IEEE, SICE, RSJ, and JSME.

FOR FURTHER INFORMATION
SMC’99 Secretariat

c/o Inter Group Corp.

Akasaka Dai-ichi Bldg., 4-9-17,

Akasaka, Minato-ku, Tokyo, 107-8486, Japan
Phone: +81-3-3479-6004

Fax: +81-3-3423-1600

E-mail: secret-2 @tokyo.intergroup.co.jp

Web Site: http://www.intergroup.co.jp/smc99/

Sept., 1999
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ADVANCED ROBOTICS VOL.12,N0.7/8

Special Issue on Intelligent Motion Control for Robotics

Volume 12, No. 7 Intelligent Motion Control for Robotics
Survey Paper

Intelligent motion control
SHIGERU OKUMA
Abstract—Intelligent motion control is surveyed. Two basic hierarchical architectures of the intelligent motion controi, the tree-structured
architecture and the nested architecture are shown. The intelligent control methods with three categories of the model-based, the knowledge-based,
and the soft computing methods are also shown.
The intelligent motion controls are characterized by the problems of uncertain and inexact information, high complexity and ill structure, and real-
time requirement.  With the architecture and the control methods, the problems are shown to be solved successfully.

Paper
A design scheme of neural oscillatory networks by hierarchical evolutionary calculation for generation of

humanoid biped walking patterns

MEIFEN CAO and ATSUO KAWAMURA
Abstract—Humanoid biped walking patterns attracts more and more attention both in the fields of robotics and prosthetics. This paper presents a
new scheme for the design of a neural oscillatory network which can be used to generate the desired walking pattern trajectories. The scheme is
based on the evolutionary computation concept, and has the advantages of simplicity, flexibility, and high calculation speed. The scheme proved to
be effective from the results of simulations. This research also established the foundation for research on expressing various human walking
patterns in mathematical models.

GA-pattern matching-based manipulator control system for real-time visual servoing

MAMORU MINAMI, JULIWN AGBANHAN and TOSHIYUKI ASAKURA
Abstract—In robotic applications, tasks of picking and placing are the most fundamental ones.  Also, for a robot manipulator, the recognition of its
working environment is one of the most important issues to do intelligent tasks, since this aptitude enables it to work in a variable environment.
This paper presents a new control strategy for robot manipulators, which utilizes visual information to direct the manipuiator in its working space, to
pick up an object of known shape, but with arbitrary position and orientation. During the search for an object to be picked up, vision-based control
by closed-loop feedback, referred to as visual servoing, is performed to obtain the motion control of the manipulator hand. The system employs a
genetic algorithm (GA) and a pattern matching technique to explore the search space and exploit the best solutions by this search technique. The
control strategy utilizes the found results of GA-pattern matching in every step of GA evolution to direct the manipulator towards the target object.
We named this control strategy step-GA-evolution.  This control method can be applied for manipulator real-time visual servoing and solve its path
planning problem in real-time, i.¢. in order for the manipulator to adapt the execution of the task by visual information during the process execution.
Simulations have been performed, using a two-link planar manipulator and three image models, in order to find which one is the best for real-time
visual servoing and the results show the effectiveness of the control method.

Feed-forward multilayer neural network model for vehicle lateral guidance control
GUO-WEN WANG, NAOFUMI FUMIWARA and YUE BAO

Abstract—An advanced vehicle lateral guidance control technology is necessary in order to develop intelligent transportation and manufacturing
systems with flexibility and immediate adaptability. PID control, optimal control, and fuzzy control have often been used for designing a vehicle
lateral guidance controller; in addition automatic guidance methods by spline curve and inverse dynamics are also used in mobile robots (e.g.
differential drive), but they are not sufficient to develop a highly intelligent vehicle lateral guidance controller which can adapt to varying
environments, because they lack some behavior like learning ability and adaptability. In this paper, the possibility to apply neural networks for
developing a vehicle lateral guidance controller is exposed. A new neuron activation function suitable for vehicle lateral guidance control is
suggested, a feed-forward multilayer neural network (FMNN) with the suggested neuron activation function is proposed and a vehicle lateral
guidance controller (VLGC) is developed by use of the FMNN. The VLGC can be applied to automobiles of different parameters and roads of
various widths. It can be also applied to mobile robots. Its input variables are proposed to be defined as kind of relative quantities by using the
road width, automotive parameter, automotive position, and orientation on the corner course as 90°. Its output variable is the automotive steering
angle. lIts teaching data are collected by automobile driving simulation, and its connection weights and threshold values are tuned through the error
back-propagation algorithm. The training process and the result of neural network by different learning rate coefficients and momentum parameters
are compared. Four VLGCs are generated through training by using different learning rate coefficients, momentum parameter, and repeat training
times. Automated guided automobile simulations and mobile robot experiments for each VLGC are carried out. Good training result as well as
automated guided simulation and experimental results are obtained.

Robust robot manipulator control with autonomous consideration algorithm of torque saturation
KIYOSHI OHISHI and TOHRU SOMENO

Abstract—As each joint actuator of a robot manipulator has a limit value of torque, the motion control system should consider the torque saturation.
Conventional motion control based on robust acceleration controller cannot consider the torque saturation and it often causes an oscillated or wrong
response. This paper proposes a new autonomous consideration method of joint torque saturation for robust manipulator motion control. The
proposed method consists of three on-line autonomous algorithms. These algorithms are the torque limitation algorithm in joint space, the
adjustment algorithm of motion control in Cartesian space, and the adjustment algorithm of motion reference in Cartesian space. The robot motion
control using the proposed algorithms realizes smooth and robust robot motion response.

(Continued to the next page)
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Antagonistic muscle-like actuator and its application to multi-d.o.f. forearm prosthesis
KOICHI KOGANEZAWA, YOSHINORI WATANABE and NOBUYUKI SHIMIZU
Abstract—It is first clarified through simulational analysis that co-activation between an agonist muscle and its antagonist both having nonlinear
elasticity is indispensable for the stiffness adjustment on an articulator movement. An antagonistic muscle-like actuator (AMA) is then proposed as
an approach of imitating a skeleto-muscular articulation system. The AMA has two nonlinear springs which drive one joint antagonistically and
provides the joint with the feasibility of stiffness adjustment. The development of the forearm prosthesis which has 6 d.o.f. is developed as an
application of the AMA. Two d.o.f. for the wrist and 4 d.o.f. for the two fingers are driven by only one DC motor and one stepping motor for
exchanging the driving mode. The whole mechanism is designed as almost the same volume as an aduit's forearm. A shape fit mechanisim for the
finger is proposed, by which the three joints of one finger automatically adjust their angle according to the shape of the object to be grasped.

Moving obstacle detection and recognition by optical flow pattern analysis for mobile robots

MUTSUMI WATANABE, NOBUYUKI TAKEDA and KAZUNORI ONOGUCHI
Abstract—This paper presents a new idea for an obstacle recognition method for mobile robots by analyzing optical flow information acquired from
dynamic images. First, the optical flow field is detected in image sequences from a camera on a moving observer and moving object candidates are
extracted by using a normalized square residual error [focus of expansion (FOE) residual error] value that is calculated in the process of estimating
the FOE. Next, the optical flow directions and intensity values are stored for the pixels involved in each candidate region to calculate the
distribution width values around the principal axes of inertia and the direction of the principal axes. Finally, each candidate is classified into an
object category that is expected to appear in the scene by comparing the proportion and the direction values with standard data ranges for the objects
which are determined by preliminary experiments. Experimental results of car/bicycle/pedestrian recognition in real outdoor scenes have shown the
effectiveness of the proposed method.

ADVANCED ROBOTICS Call For Papers

Special issue on “Rehabilitation Robots”

Guest Editor:  Dr. Noriyuki Tejima (Ritsumeikan Univ.) and Dr. Masakatsu Fujie (Hitachi)
Submission Deadline: November 30, 1999

Robotics has a high potential to support the elderly and the disabled in their daily life. The primary benefit of
rehabilitation robots is that the users can improve their quality of life by themselves. Hundreds of rehabilitation robots
have already been developed and commercialized in the world. However, the number of the elderly and disabled
people to use those robots in their daily life remains low. The rehabilitation robot products have not achieved a level of
success as merited by their potential.
There is some reason why rehabilitation robots do not come into wide use like industrial robots. Human-robot
coexistence makes issues of safety more important for rehabilitation robots than industrial ones. Rehabilitation robots
have to perform many functions flexibly, in contrast that the tasks of industrial robots are relatively limited. User
interface is also the key technology of rehabilitation robots since many users of those robots must not be well trained.
In addition, the reasonable price with perfect performance is also very important technical issue. Therefore, it is
important to continue fundamental, long-term and powerful research on these points for the development of
rehabilitation robot.
This special issue is aimed to provide the forum for such activities gathering the contributed papers based on control
theories, human-robot interactions, devices, total systems, evaluation and commercial products.
The topics may include, but are not limited to:

= Robotics for Rehabilitation and Human-Care

« Intelligent Powered Wheelchairs

+ User Interface and Safety Strategy for Human-Robot Systems

* Prostheses and Orthoses

+ Intelligent Therapeutic Training Systems

* Clinical Use and Evaluation for Robots

Five copies of manuscripts should be sent by the end of November to the following address:
Dr. Noriyuki Tejima, Dr. Masakatsu Fujie
The Robotics Society of Japan
2F., Blue Building
2-19-7, Hongo, Bunkyo-ku, Tokyo, 113-0033
JAPAN
This special issue is currently scheduled to appear in October of 2000.
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