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MHS2003

Final Program of the 

2003 International Symposium on

Micromechatronics and Human Science 

Nagoya Municipal Industrial Research Institute

October 19-22, 2003

· From Micro & Nano Scale Systems to 
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Robotics & Mechatronics Systems -


Cosponsored by 

City of Nagoya, Nagoya Urban Industries Promotion Corporation, The Chubu Industrial Advancement Center, Nagoya University, Chubu Science & Technology Center, Nagoya City Science Museum, Kagawa University, Gifu University, IEEE Robotics and Automation Society, International Symposium on Micromechatronics and Human Science Committee 

In Cooperation with 

Ministry of Education, Culture, Sports, Science and Technology, Chubu Bureau of Economy, Trade and Industry, Micromachine Center, Federation of Micromachine Technologies, Aichi Prefecture, Gifu Prefecture, Mie Prefecture, Shizuoka Prefecture, Nagano Prefecture, Nagoya Chamber of Commerce & Industry, Chubu Economic Federation, Nagoya Junior Chamber, 21st Century COE (Center of Excellence) Program, Nagoya University “Micro- and Nano- Mechatronics for Information-Based Society”
Technically Cosponsored by

The Japan Society of Mechanical Engineers, The Robotics Society of Japan, The Society of Instrument and Control Engineers, Research Committee on Micromechatronics, Technical Committee on Micro-mechanisms of Japan Society of Precision Engineering, NPO (Human wear network organization), IEEE Industrial Electronics Society, IEEE Nanotechnology Council 

Monday, October 20, 2003

Location: Nagoya Municipal Industrial Research Institute

Technical Sessions

Session MA-1: Microactuators




Conference Room 1
Chairpersons:   M. Sendoh, Tohoku University 

  S. Guo, Kagawa University 

9:00-9:20
Wireless Micro-Machine with Magnetic Thin Film
A. Yamazaki, M. Sendoh, K. Ishiyama and K. Arai, Tohoku University, Japan, R. Kato,
M. Nakano and H. Fukunaga

9:20-9:40

A Novel Type of Micropump Using SMA Actuator for Microflow Application
S. Guo and J. Oohira, Kagawa University, Japan, T. Fukuda
9:40-10:00

Energy Consumption of Piezoelectric Actuators for Inertial Drives
W. Driesen, A. Bergander, T. Varidel and J. -M. Brequet, Swiss Federal Institute of Technology Lausanne(EPFL), Switzerland
10:00-10:20

Performance Improvements for Stick-Slip Positioners
A. Bergander and J. -M. Brequet, Swiss Federal Institute of Technology
Lausanne(EPFL), Switzerland
Session MA-2: Human Machine Interface I


Conference Room 2
Chairpersons:  K. Tamura, Sugiyama Jyogakuen University 

 T. Matsui, Ricoh Elemex Corporation 

9:00-9:20

A System of Dialogical Mental Health Care with Sensibility Technology Communication Robot
K. Tamura, Sugiyama Jogakuen University, Japan, S. Kato, T. Yamakita, K. Kimura and H. Itoh

9:20-9:40

A Vision-based Talker Distinction System for Human-Robot Communication
S. Ohshiro and S. Kato, Nagoya Institute of Technology, Japan, K. Watabe, T. Yamakita, K. Kimura and H. Itoh 

9:40-10:00

Face Recognition Using Improved Principal Component Analysis
Y. Nara, Nagoya University, Japan, J. Yang and Y. Suematsu
10:00-10:20

Reconstructing the Arbitrary View of an Object Using the Multiple Camera System
M. M. Sein, Keihanna Human Info-Communications Research Center, Japan, M. Iiyama

and M. Minoh

10:20-10:40

A Humanoid Robotic Hand Performing the Sign Language Motions
K. Hoshino, University of Tsukuba, Japan, I. Kawabuchi

10:40-11:00
Coffee Break
11:00-12:00
Explanation of Exhibition


Conference Room 1
12:00-13:20
Lunch
Technical Sessions

Session MP1-1: Bio and Medical Systems and Applications I
Conference Room 1

Chairpersons:  A. Torii, Aichi Institute of Technology

 H. Ishihara, Kagawa University

13:20-13:40

Micro-Powder Blasting Using Nano-Particles Dispersed Polymer Mask
H. Yagyu and S. Hayashi, Mitsuboshi Belting Ltd, Japan, O. Tabata

13:40-14:00

Investigation Method of Individual Properties of Microorganisms on a Chip
F. Arai, H. Maruyama and T. Fukuda, Nagoya University, Japan, T. Katsuragi

14:00-14:20

Polymer Synthesizer Based on Magnetic Transport of Particles
M. Ikeuchi, Nagoya University, Japan, M. Washizu

14:20-14:40

Application of the H infinity Control and a Zippering Machine Modeling for Replication Process of Double Stranded DNA
H. Hirayama, Asahikawa Medical College, Japan
14:40-15:00

Micromachine Modeling of Codon Translocation on the Messanger RNA Molecule

H. Hirayama, Asahikawa Medical College, Japan
Session MP1-2: Human Machine Interface II


Conference Room 2
Chairpersons:  A. Sano, Nagoya Institute of Technology 

 V. Graefe, Bundeswehr University Munich
13:20-13:40

For a Better Maneuverability of the Electrically Powered Wheelchair – a Pilot-Model Based Approach –
F. Fujii and K. Wada, Yamaguchi University, Japan
13:40-14:00

Force Display System of Virtual Objects Using Haptic Interface
T. Yabuta, M. Hara, T. Yamaguchi and T. Higuchi, Yokohama National University, Japan
14:00-14:20

Active Link Mechanism for Physical Man-machine Interaction
J. Ochi, T. Hashimoto, K. Suzumori and T. Kanda, Okayama University, Japan
14:20-14:40

Electromagnetically Driven High-Density Tactile Interface Based on a Multi-Layer Approach
M. B. -Khoudja, M. Hafez and J. –M. Alexandre, CEA LIST SRSI, France, A. Kheddar
14:40-15:00

Thermal Feedback Model for Virtual Reality
M. B. -Khoudja, M. Hafez and J. –M. Alexandre and J. Benachour, CEA LIST SRSI, France, A. Kheddar

15:00-15:20
Coffee Break
Technical Sessions

Session MP2-1: Bio and Medical Systems and Applications II
Conference Room 1
Chairpersons:  A. Bergander, Swiss Federal Institute of Technology Lausanne(EPFL)
 K. Yagi, Tokyo Metropolitan University of Health Sciences 

15:20-15:40

A Self-Propelling Endoscope System by Squirmy Robot
Y. Guozheng and Z. Jianyong, Shanghai Jiaotong University, China
15:40-16:00

Fabrication of Magnetic Actuator for Use in Colon Endoscope
M. Sendoh, Tohoku University, Japan, Y. Suda, K. Ishiyama and K. Arai

16:00-16:20

Diaphragm-Type Optical Fiber Pressure Sensor with a Sleeve for Fiber Insertion
K. Toshima, T. Watanabe, Y. Kaneko, T. Maesako and K. Takahashi, Saitama University, Japan
16:20-16:40

An In Vitro Membranous Arterial Model Based on Individual Information for Intravascular Neurosurgery
S. Ikeda, F. Arai and T. Fukuda, Nagoya University, Japan, M. Negoro and I. Takahashi

16:40-17:00

Compounding to New Functional PVA Gel and Evaluation of Its Material Properties
K. Yagi, Tokyo Metropolitan University of Health Sciences, Japan, M. Tokuda and 
K. Nishimoto 

Session MP2-2: Microassembly and Microfactory 


Conference Room 2
Chairpersons:  T. Nakamura, Tokyo Metropolitan University 

 L. Dong, Nagoya University 

15:20-15:40

Self-Assembly of Micro Parts by Controlling the Environmental Parameters
M. Hori and S. Hashimoto, Waseda University, Japan
15:40-16:00

Skill-based Micromanipulation Syetem for Assembly Operation
Z. Liu and T. Nakamura, Tokyo Metropolitan University, Japan

16:00-16:20

Tungsten-Rich Deposits at Anode Using Carbon Nanotube Emitters
F. Arai, P. Liu, L. Dong, M. Nakajima and T. Fukuda, Nagoya University, Japan
16:20-16:40

Development of Biological-Micro-Manipulation System in Scanning Electron Microscope
H. Eda, Ibaraki University, Japan, T. Ishikawa, Y. Tomita, Y. Yamamoto, L. Zhou, K. Kawakami and J. Shimizu

16:40-17:00

Manipulation of the Universal Rotational Mechanism for Biological Application
T. Ishikawa, Ibaraki University, Japan, H. Eda, Y. Yamamoto, K. Kawakami, L. Zhou and J. Shimizu

17:10-19:00
Reception Party 



Exhibition room (1st floor)
Tuesday, October 21, 2003

Location: Nagoya Municipal Industrial Research Institute

Technical Sessions

Session TA1-1: Microfabrication I



Conference Room 1
Chairpersons:  E. Shamoto, Nagoya University 

 T. Mori, Nagoya University 

9:00-9:20

Ultraprecision Micromachining of Hardened Steel by Applying Ultrasonic Elliptical Vibration Cutting
N. Suzuki, A. Nakamura, E. Shamoto, Nagoya University, Japan, K. Harada, M. Matsuo and M. Osada

9:20-9:40

Newly Developed Ultra-fine Piercing System
T. Mori and S. Kurimoto, Nagoya University, Japan
9:40-10:00

Design and Fabrication of a Coupled Microneedle Array and Insertion Guide Array for Safe Penetration through Skin
S. Khumpuang, Ritsumeikan University, Japan, R. Maeda and S. Sugiyama

10:00-10:20

Microneedles Array for Fluid Extraction and Drug Delivery
R. Liu, X. Wang and Z. Zhou, Tsinghua University, China, D. Williams
Session TA1-2: Human Centered Robotics (Organized Session)
Conference Room 2
Chairpersons:  A. Sano, Nagoya Institute of Technology

 H. Itoh, Nagoya Institute of Technology

9:00-9:20

Direct Shape Operation of a Robotic Manipulator Using a Shape Sensor
H. Mochiyama, Nagoya Institute of Technology, Japan
9:20-9:40

Recognizing Object Surface Properties Using Impedance Perception
R. Kikuuwe, Nagoya Institute of Technology, Japan, T. Yoshikawa
9:40-10:00

Motion Control for Humanoid Robots Based on the Concept Learning
K. Kuwayama, S. Kato and H. Seki, Nagoya Institute of Technology, T. Yamakita and H. Itoh

10:00-10:20

A Motion Generation System for Humanoid Robots -Tai Chi Motion-
K. Noritake and S. Kato, Nagoya Institute of Technology, Japan, T. Yamakita and H. Itoh
10:20-10:40
Coffee Break

Technical Sessions

Session TA2-1: Microfabrication II



Conference Room 1
Chairpersons:  T. Toriyama, Ritsumeikan University 

 M. Shikida, Nagoya University 

10:40-11:00

3D Simulation System for Moving Mask Deep X-ray Lithography
Y. Hirai and N. Matsuzaka, Ritsumeikan University, Japan, S. Hafizovic, J. G. Korvink and O. Tabata 
11:00-11:20

Verification of Etching Rule in CAES
N. Baba, Ritsumeikan University, Japan, K. Makino, T. Kakinaga, O. Tabata, Y. Isono and J. G. Korvink

11:20-11:40

Development of Quartz Etching Database and 3-D Micromaching Simulation System
D. Cheng, K. Sato and M. Shikida, Nagoya University, Japan, A. Ono, K. Sato, K. Asaumi and Y. Iriye

Session TA2-2: Microcoponents and Microdevices


Conference Room 2
Chairperson:   L. Dong, Nagoya University 

10:40-11:00

Design and Fabrication of Flexible Thermopile for Power Generation
S. Hasebe and J. Ogawa, Ritsumeikan University, Japan, T. Toriyama, S. Sugiyama, H. Ueno and K. Itoigawa

11:00-11:20

Design and Fabrication of a Resonant Micro Reciprocating Engine for Power Generation
K. Hashimoto and J. Ogawa, Ritsumeikan University, Japan, T. Toriyama and S. Sugiyama

11:20-11:40

Researches on a Telemetry System For Gastrointestinal Motility Monitoring
J. Pingping, Y. Guozheng, D. Guoqing and W. Wenxing, Shanghai Jiaotong University, China
11:40-13:00
Lunch
13:00-13:20 
Opening Remarks



Hall
Keynote Lecture





Hall

Chairperson:   T. Fukuda, Nagoya University 

13:20-14:05

"Testing the Limits of Silicon Technology Based MEMS Materials" 

Prof. Oliver Paul, University of Freiburg, Germany
Plenary Lectures





Hall

Chairperson:   S. Sugiyama, Ritsumeikan University 

14:05-14:50

"Superplastic Nano/microforming of Bulk Metallic Glasses and the Application to Micromachines"

Prof. Yasunori Saotome, Gunma University, Japan
14:50-15:35

"Current Issues of MEMS Foundry Network in Japan" 

Dr. Takashi Mihara, Olympus Corporation, Japan
15:35-15:45
Coffee Break
Plenary Lectures





Hall

Chairperson:   K. Sato, Nagoya University 

15:45-16:30

"Self Repairing Materials and Reliability of Industrial Goods --- Nature-guided Engineering --- "

Prof. Kunihiko Takeda, Nagoya University, Japan
16:30-17:15

"A Nobel Microfabrication Process of Polymer Materials and Nanoparticles Based on Self-Organization"

Prof. Masatsugu Shimomura, Hokkaido University, Japan
17:20-18:30
Beer Party 




2nd floor
Wednesday, AM, October 22, 2003

Location: Nagoya Municipal Industrial Research Institute

Invited Lecture






Conference Room 1

Chairperson:   N. Kawahara, DENSO Corporation

9:10-10:00

"Nanometer Physics in Microsystem Research
 -Reversed anisotropy observed in wet chemical etching of silicon-"
Prof. Kazuo Sato, Nagoya University, Japan
10:00-10:20
Coffee Break
Technical Sessions

Session WA-1: Microrobots 




Conference Room 1
Chairpersons:  K. Suzumori, Okayama University 

 H. Mochiyama, Nagoya Institute of Technology 

10:20-10:40

A Micro Snake-like Robot for Small Pipe Inspection
S. Wakimoto, J. Nakajima, M. Takata, T. Kanda and K. Suzumori, Okayama University, Japan
10:40-11:00

Monolithic Piezoelectric Push-pull Actuators for Inertial Drives
A. Bergander, W. Driesen, T. Varidel and J. -M. Brequet, Swiss Federal Institute of Technology Lausanne(EPFL), Switzerland
11:00-11:20

Influence of Friction Force on Seal Mechanism with One Degree of Freedom
K. Kawagoe and K. Furutani, Toyota Technological Institute, Japan
11:20-11:40

Motion of a Miniature Robot Driven by Rapid Deformation of Piezoelectric Element
Y. Fukaya, A. Torii, K. Doki and A. Ueda, Aichi Institute of Technology, Japan
Session WA-2: System and Control 



Conference Room 2
Chairpersons:  K. Tatsuno, Meijo University 

 T. Oomichi, Meijo University 

10:20-10:40

A Conceptual Proposal of an Open Architecture for a Robot Controller
T. Wada, A. Komori, Y. Fukaya, T. Oguri, Y. Suzuki, K. Suzuki, M. Kato, M. Momiyama, K. Tatsuno, Meijo University, Japan
10:40-11:00

Improvement of Operation Speed for the Legged Robot with Wheels by Intelligent Motion Control
A. Sugiura, T. Oomichi, Meijo University, Japan

11:00-11:20

Lattice Gas Simulation of Crowd Behavior
K. Yamashita and A. Umemura, Nagoya University, Japan
11:20-11:40

Collaborative Localization of Multi Micro-Robots Based on Markov Algorithm
D. Yi and Y. Guozheng, Shanghai Jiaotong University, China
Wednesday, PM, October 22, 2003

14:20-16:30
Laboratory Tour


Nagoya Institute of Technology



Gokiso-cho, Showa-ku, Nagoya

14:20

Meet at the front gate of Nagoya Institute of Technology

(Map will be available at the registration desk until Oct. 21.)

14:30 - 15:10
Itoh Laboratory



Building 2-A, 3rd floor, room 314A




http://www-itolab.ics.nitech.ac.jp/
15:10 - 15:50
Fujimoto & Sano Laboratory



Building 3, 11th floor, room 1117

http://drei.mech.nitech.ac.jp/~fujimoto/fujimoto_lab.html
15:50 - 16:30
Research Center for Nano-Device and System; RENDES

http://www.nitech.ac.jp/gene_inf/g60/g60_050/RENDES.html
16:30

Breakup
Maximum capacity of laboratory tour is 15 persons. We may refuse to accept more that this capacity. Priority is determined based on the requested time. If you want to attend the laboratory tour, please contact the secretariat of MHS by Oct. 16.
Sunday, October 19, 2003
International Micro Robot Maze Contest

Location: Nagoya City Science Museum
Program:
12:30
Opening Ceremony

13:00
Category 0
Teleoperated Micro Racer

13:45
Exhibition of Competition

14:45
Category 1
Teleoperated Mountain Climbing Micro Robots
15:25
Category 2
Wireless Autonomous Mobile Robots
15:55
Exhibition
16:10
Award Ceremony & Closing
Designed by Hitoshi Sakauchi 
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