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Preface

Robotics experiments are complex, require multiple skills and frequently large
teams of people, and are often expensive. These factors combined means that
relatively little experimentation occurs in the field of robotics. To redress this
issue the first International Symposium on Experimental Robotics was held in
Montreal in 1989. Subsequent meetings have been held every two years in a
rotating sequence through North America, Europe and Asia. The symposia
seek to extend the field of robotics by experimentally validating theoretical re-
sults, and conversely by experimentation determining the limitation of current
theory.

The symposia are small but very special conferences and this one was no
exception. It brought together many of the world’s leading researchers in a
small and intimate conference, small enough for everyone to meet each other.
The papers in this volume represent the best of the world’s contemporary
robotics research in a small and compact volume, and form an essential part
of any collection for research institutions, even individual researchers. The
papers are presented in a highly readable and accessible form, with plenty of
references and contact information to obtain further details.

After the delightful banquet cruise on Sydney harbour most of the dele-
gates were gathered together near the famous Opera House, waiting for a bus
to take them back to their hotels. A passer-by asked them “what are you peo-
ple trying to achieve?” The response was remarkable: all the delegates were
lost for words, even though many had taken various drinks which significantly
eased their usual inhibitions on speaking out of turn.

Robotics research is in trouble. The era of ‘intelligent machines’ pro-
claimed three decades ago has not materialized, and robotics researchers are
anxiously looking behind and around themselves, worried that robots are not
becoming the ubiquitous machines some people thought they might become
by now. We still do not know how to make the ‘intelligence’ and the machines
may need to become more reliable and powerful to achieve the independence
needed for full autonomy.

At the 1997 conference on Field and Service Robots held in Canberra Hugh
Durrant-Whyte commented “In the past 15 years remarkably little progress
has been achieved by the robotics research community. We end up developing
systems in which the original theory, techniques and technology are often too
fragile, too expensive and inappropriate for industrially-hard application”.
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One of us (JPT) has made similar comments to students for the last 10
years, posing the question “Where are all the robots which forecasts predicted
20 years ago? Why are there so (relatively) few robots being used?”

As robotics researchers look back on the last two decades, it is often
difficult to see where the results of their work have led. Funding agencies have
had similar reservations, except perhaps in Japan where the government has
embarked on a seven year programme to develop “humanoid robots”.

However, this is merely a problem of perceptions and definitions. While
few of the innovations which emerge from our work ever appear in the form
of robots, or even parts of robots, our results are widely applied in industrial
machines which we choose not to define as robots: a common example is the
use of computer vision for industrial measurement and inspection. We often
find that our robotics research leads not to robots, but better tools which
extend the abilities of human workers to the point where they surpass the
performance of our robots! This makes it difficult for researchers and other
people to understand and appreciate the very significant contributions which
emerge from this work.

Many of the papers in this conference describe machines which will never
become commonplace. However, many of the solutions needed to make these
machines work will become a commonplace, yet largely invisible testament to
the efforts reported here.

The program committee for the 1999 meeting comprised:

Alicia Casals Spain Raja Chatila France
Peter Corke Australia John Craig U.S.A.
Paolo Dario Italy Vincent Hayward Canada
Gerd Hirzinger Germany Oussama Khatib U.S.A.
Jean-Pierre Merlet France Yoshihiko Nakamura Japan
Daniela Rus U.S.A. Kenneth Salisbury U.S.A.
Joris De Schutter  Belgium  James Trevelyan Australia

Tsuneo Yoshikawa Japan

We are grateful to the University of Sydney for providing the wonderful
environment in which the meeting was held. On behalf of all participants we
would like to thank the local arrangements team of Hugh Durrant-Whyte, Lyn
Kennedy, David Rye, Eduardo Nebot, Celia Bloomfield and Anna McCallan.
Special thanks also to Ms Cuc Tran of CSIRO for assistance with manuscripts,
and to our sponsors CSIRO Manufacturing Science and Technology and the
Australian Centre for Field Robotics.

Peter Corke (Urbana-Champaign, USA)
James Trevelyan (Perth, Australia)
July 1999.



List of Participants

Prof Dr Helder Araujo
Institute of Systems and Robotics

Department of Electrical Engineering -

POLO02
University of Coimbra
3030 Coimbra PORTUGAL

Ms Jasmine Banks
CSIRO-QCAT
2634 Moggill Road
Pinjarra Hills QLD 4069

Mr Oliver Brock

CS-Department, Robotics Laboratory
Stanford University

CA 94305

USA

Dr Joel Burdick

California Institute of Technology
1200 E California Blvd M/C 104-44
Pasadena CA 91125

USA

Dr Peter Corke
CSIRO

P O Box 883
Kenmore Qld 4069

Mr Barney Dalton

Department of Mechanical Engineering
University of Western Australia
Nedlands WA 6907

Prof Minoru Asada

Department of Adaptive Machine Systems

Osaka University
Suita
Osaka 565-0871 JAPAN

Mr Adrian Bonchis
CMTE

PO Box 883
Kenmore Qld 4069

Prof Rodney A Brooks

MIT Artificial Intelligence Laboratory
545 Tech Square - Rm 940

Cambridge MA 02139

USA

Mr Howard Cannon
Caterpillar Inc
Technical Center E855
P O Box 1875

Peoria IL 61656 U S A

Dr Eve Coste-Maniere
INRIA Sophia Antipolis
BP93 06902 Sophia Antipolis
Cedex

FRANCE

Prof Joris De Schutter
Katholieke Universiteit Leuven
Celestijnenlaan 300B

B-3001 Heverlee

BELGIUM



Vil

Dr "Dissa” Dissanayake

ACFR Department of Mechanical &
Mechatronic Engineering

University of Sydney

NSW 2006

Prof Steve Dubowsky

Massachusetts Institute of Technology
77 Massachusetts Avenue Room 3-469
Cambridge MA 02139

USA

Mr Tim Edwards

Department of Systems Engineering
Australian National University
Canberra ACT 2600

Prof Michael Erdmann

School of Computer Science
Carnegie Mellon University

5000 Forbes Avenue

Pittsburgh PA 15213-3891 U S A

Mr Chris Gaskett

Robotic Systems Laboratory

Department of Systems Engineering
RSISE

Australian National University

Canberra ACT 0200

Dr Quang Ha

ACFR Department of Mechanical &
Mechatronic Engineering

University of Sydney

NSW 2006

Mr Andreas Hein
Humboldt-University Berlin SRL
MUG Virchow-uliniuum
Augustenburger Plate 1

13353 Berlin GERMANY

Prof John Hollerbach
Department of Computer Science
University of Utah

50 S Central Campus Drive

Salt Lake City UT 84112 US A

Mr David Downing
University of Melbourne
Gratton Street
Parkville Vic 3052

Prof Hugh Durrant-Whyte

ACFR Department of Mechanical &
Mechatronic Engineering

University of Sydney

NSW 2006

Mr Christoforou Eftychios

Department of Mechanical Engineering
University of Canterbury

Private Bag 4800

CHRISTCHURCH NEW ZEALAND

Prof Bernard Espiau

INRIA R.A.

Zirst 655 av de'l Europe

38330 Montbonnot Saint Martin
FRANCE

Dr Peter Gibbens

Department of Aeronautical Engineering
University of Sydney

NSW 2006

Prof Vincent Hayward

Center for Intelligent Machines
McGill University

3480 University Street

Montreal QC H3A 2A7 CANADA

Mr Jochen Heinzmann
Robotic Systems Laboratory
Department of Systems
RSISE

Australian National University
Canberra ACT 0200

Engineering

Dr Geir Hovland

ABB Corporate Research
Bergerveien 12 P O Box 90
n-1361 Billingstad
NORWAY



Mr H Ikegami

Manufacturing Science & Technical Centre
7th Floor Mori Bldg No 9 1-2-2 Atago
Minato-Ku

Tokyo JAPAN

Prof Ray Jarvis

Depart of Electrical & Comp. Sys. Engi-
neering

Monash University

Wellington road

Clayton Vic 3168

Prof Oussama Khatib
Computer Science
Stanford University
Stanford CA 94305
USA

Dr Atsushi Konno

Department of Aeronautics & Space Engi-
neering

Tohoku University

Aramaki-aza-Aoba 01, Aoba-Ku

Sendai 980-8579 JAPAN

Prof John Leonard

Massachusetts Institute of Technology
5-422 77 Massachusetts Avenue
Cambridge MA 02139

USA

Mr Gareth Loy

Robotic Systems Laboratory
Department of Systems
RSISE

Australian National University
Canberra ACT 0200

Engineering

Mr Richard Mason

California Institute of Technology
1200 E California Blvd M/C 104-44
Pasadena CA 91125

USA

Dr Guillaume Morel
University of Strasbourg
ENSPS Blvd S Brant
F67400 Alkrich
FRANCE

Prof Hirochika Inoue

Department of Mechano-Informatics
University of Tokyo

7-3-1 Hongo, Bunkyo-Ky

Tokyo JAPAN

Dr M Kaneko

Hiroshima University

1-4-1 Kagamiyama
Higashi-Hiroshima 739-8527
JAPAN

Dr Pradeep Khosla
HbH1201

Carnegie Mellon University
Pittsburgh PA 15213

Ms Sharon Laubach

California Institute of Technology
1200 E California Blvd M/C 104-44
Pasadena CA 91125

USA

Prof Pedro Lourtie
DGESup

Av Duque D’Avila 137
P-1050 Lisboa
PORTUGAL

Dr Stuart Lucas
University of Melbourne
Gratton Street
Parkville Vic 3052

Dr Matt Mason

Computer Science Department
Carnegie Mellon University
5000 Forbes Avenue

Pittsburg PA 15213-3891 US A

Prof Yoshi Nakamura

Department of Mechano Informatics
University of Tokyo

Hongo, Bunkyo-ku

Tokyo 113 JAPAN



X

Dr Eduardo Nebot

ACFR Department of Mechanical &
Mechatronic Engineering

University of Sydney

NSW 2006

Dr Rhys Newman

Robotic Systems Laboratory
Department of Systems
RSISE

Australian National University
Canberra ACT 0200

Engineering

Ms Allison Okamura
Stanford University
560 Panama Street
Stanford CA 94305
USA

Mr Arthur Quaid

Robotics Institute Smith Hall
Carnegie Mellon University
5000 Forbes Avenue
Pittsburgh, PA 15213 U S A

Prof M Renaud
LAAS-CNRS

7 Avenue du Colonel Roche
31077 Toulouse

Cedex 4 FRANCE

Dr Jonathan Roberts

CSIRO Manufacturing Science and Tech-
nology

P O Box 883

Kenmore Qld 4069

Prof Daniela Rus
HB6211 Sudikoff
Dartmouth
Hanover NH 03755
USA

Dr David Rye

ACFR Department of Mechanical &
Mechatronic Engineering

University of Sydney

NSW 2006

Prof Brad Nelson

Department of Mechanical Engineering
University of Minnesota

111 Church Street SE

Minneapolis MN 55455 U S A

Prof Yoshi Ohkami

Tokyo Institute of Technology
2-12-1 Ohokayama

Ohta-ku Tokyo

JAPAN

Prof Dinesh Pai

Computer Science, 2366 Main Hall
University of British Columbia
Vancouver BC V6T 1Z4
CANADA

Mr Danny Ratner

School of Information Technology & Com-
puter Sci

University of Wollongong

Northfields Avenue

Wollongong NSW 2522

Dr Alfred Rizzi

Robotics Institute

Carnegie Mellon University
5000 Forbes Avenue
Pittsburgh, PA 15213 U S A

Dr Sebastien Rougeaux
Department of Systems
RSISES

Australian National University
Canberra ACT 0200

Engineering

Mr Hendrik Rust
Fraunhofer IP A
Nobelstr 12
70453 Stuttgart
GERMANY

Dr Kenneth Salisbury

M I T Artificial Intelligence Lab
545 Technology Square NE43-837
Cambridge MA 02139

USA



Dr Andrew Samuel
University of Melbourne
Gratton Street
Parkville Vic 3052

Dr Pavan Sikka
CSIRO

P O Box 883
Kenmore Qld 4069

Dr Sanjiv Singh

Field Robotics Centre
Carnegie Mellon University
Pittsburgh PA 15213
USA

Mr Mike Stevens

ACFR Department of Mechanical &
Mechatronic Engineering

University of Sydney

NSW 2006

Mr T Sunaoshi

Tokyo Institute of Technology
2-12-1 Ohokayama

Ohta-ku Tokyo

JAPAN

Prof Atsuo Takanishi
Waseda University

3-4-1 Okubo, Shinjuku-ku
Tokyo 169-8555

JAPAN

Mr Ken Taylor

Robotic Systems Laboratory
Department of Systems
RSISE

Australian National University
Canberra ACT 0200

Engineering

Dr Craig Tischler
University of Melbourne
Gratton Street
Parkville Vic 3052

Xl

Mr Samuel A Setiawan
Waseda University

3-4-1 Okubo, Shinjuku-ku
Tokyo 169-8555

JAPAN

Mr Chanop Silpa-Anan
Robotic Systems Laboratory

Department  of Systems Engineering
RSISE

Australian National University

Canberra ACT 0200

Prof Mandyam Srinivasan

Research School of Biological Sciences
Australian National University
Canberra ACT 2601

Mr Tom Sugar

GRASP Laboratory

University of Pennsylvania

34011 Walnut Street Suite 300c
Philadelphia PA 19104-6228 U S A

Dr Jerome Szewczyk

Laboratoire de Robotique de Paris
10/12 avenue de I’Europe

78140 Velizy

FRANCE

Dr Juan Domingo Tardos
Universidad de Zaragoza
Maria de Luna 3

E-50015 Zaragoza
SPAIN

Mr Simon Thompson
Robotic Systems Laboratory

Department of Systems Engineering
RSISE

Australian National University

Canberra ACT 0200

A/Prof James Trevelyan
University of Western Australia
Nedlands WA 6907



Xl

Prof Takashi Tsubouchi

Intelligent Robot Laboratory
University of Tsukuba

1-1-1 Tennoudai, Tsukuba 305 8573
JAPAN

Prof Luc Van Gool
University of Leuven
Kardinaal Mercierlaan 94
B-3001 Leuven
BELGIUM

Ms Koren Ward
University of Wollongong
Ohio State University

Prof YangSheng Xu

Department of MAE

The Chinese University of Hong Kong
Shatin

HONG KONG

Dr Alex Zelinsky

Robotic Systems Laboratory
Department of Systems
RSISE

Australian National University
Canberra ACT 0200

Engineering

Prof Masaru Uchiyama

Department of Aeronautics & Space Engi-
neering

Tobhoku University

Aoba-yama 01, Sendai 980-8579

JAPAN

Dr Ken Waldron

Department of Mechanical Engineering
Ohio State University

Columbus Ohio 43210-1154

USA

Dr David Wettergreen
Robotic Systems Laboratory

Department of Systems Engineering
RSISE

Australian National University

Canberra ACT 0200

Prof T Yoshikawa

Department of Mechanical Engineering
Kyoto University

Kyoto 606-8501

JAPAN



Contents

Index of Authors xvii

1 Keynotes 1
From Insects to Robots
M.V. Srinivasan, J.S. Chahl, K. Weber, S. Venkatesh, S.W.
Zhang and M.G. Nagle (Australia) . . . .. ... ... ... ... 3

2 Manipulation 13

Control and Coordination of Multiple Mobile Robots in Manipulation

and Material Handling Tasks

T. Sugar and V. Kumar (USA) . . . ... ... ... ...... 15
Experiments in Constrained Prehensile Manipulation: Distributed

Manipulation with Ropes

B. Donald, L. Gariepy and D. Rus (USA) . . . . .. ... ... 25
Experiments with Desktop Mobile Manipulators

M.T. Mason, D.K. Pai, D. Rus, J. Howell, L.R. Taylor and

M.A. Erdmann (USA) . . . . . ... ... ... .. .. ... 37
Experimental Approach on Grasping and Manipulating Multiple Ob-
jects
M. Kaneko, K. Harada and T. Tsuji (Japan) . . . . ... ... 47
3 Vision » 57

Preliminary Results on the use of Stereo, Color Cameras and Laser
Sensors in Antarctica
N. Vandapel, S.J. Moorehead, W.R. Whittaker, R. Chatila and
R. Murrieta-Cid (USA/France) . . . ... ... ... ...... 59
Sensors for the Object Detection in Environments with High Heat
Radiation and Photoresist or Diffuse Visibility Conditions

R.D. Schraft, H. Rust and H.R. Gehringer (Germany) . . . . . 69
New Techniques for 3D Modelling... and for doing without
L.Van. Gool, R. Koch and T. Moons (Belgium) . . . . . . . .. 79

A Mobile Robot Navigation by Means of Range Data from Ultra
Wide Angle Laser Sensor and Simple Linguistic Behavior In-
structions
T. Tsubouchi, Y. Ando and S. Yuta (Japan). . . . . . . .. .. 89



XV

Explicit Incorporation of 2D Constraints in Vision Based Control of
Robot Manipulators
G.. Morel, T. Liebezeit, J. Szewczyk, S. Boudet and J. Pot
(France) . . . . . . .. . e

4 Control

Experiments with Medium -Level Intelligent Force Control

H. Bruyninckz, T. Lefebure and J. De Schutter (Belgium) . . .
Coordinated Manipulation Under Distributed Impedance Control

J. Szewczyk and P. Bidaud (France) . . .. ... ... ... ..
Experiments and Factory Application of Force Control and Contour

Following over Visco-Elastic Surface

Y. Ohkami, T. Sunaoshi and Y. Sugiura (Japan) . . . . . . ..
Coordinated Control of a Nonholonomic Mobile Manipulator

J-Y. Fourquet and M. Renaud (France) . ... .........
Exploiting Redundancy for Autonomous Calibration of a Planar

Robot

A.E. Quaid and A.A. Rizzi (USA) . .. .. ... ... . ...

5 Applications
Models for Automated Earthmoving
H. Cannon and S. Singh (USA) . . . . . .. .. ... ... ....
Robot Control in Maxillofacial Surgery
A. Hein and T.C. Lueth (Germany) . . .. ... ... .. ...
Experiments and Experiences in Developing a Large Robot Mining
System
P. Corke, J. Roberts and G. Winstanley (Australia) . . . . . .
Slope Display on a Locomotion Interface
D. Tristano, J. Hollerbach and R. Christensen (USA) . . . ..

6 Locomotion
Control of Contact Forces in Wheeled and Legged Off-Road Vehicles
K.J. Waldron and C.J. Hubert (USA) . .. ... ........
Control of a Gyroscopically Stabilized Robot
Y. Xu, KW. Au and W.K. Yu (Hong Kong) . . ........
Localization and Map Building for a Mobile Robot
P. Rives, J-L. Sequeira and P. Lourtie (France) . . . . . . . ..
Construction and Modelling of a Carangiform Robotic Fish
R. Mason and J. Burdick (USA) . . ... ... ... ......
Can an Underactuated Leg with a Passive Spring at the Knee Achieve
a Ballistic Step?
B. Espiau, I. Guigues and R. Pissard-Gibollet (France)

7 Localization and Map Building
Navigation of a Martian Rover in Very Rough Terrain
R.A. Jarvis (Australia) . ... ... .. ... ... .. ...



An Experimental and Theoretical Investigation into Simultaneous
Localisation and Map Building
M.W.M.G. Dissanayake, P. Newman, H.F. Durrant- Whyte, S.

Clark and M. Csorba (Australia) . . . . ... ... ... .... 265
Continuous Probabilistic Mapping by Autonomous Robots
J.S. Tercero, C.J.J. Paredis and P.K. Khosla (USA) . . . . . . 275

Sensor Influence in the Performance of Simultaneous Mobile Robot
Localization and Map Building
J.A. Castellanos, J. M. M. Montiel, J. Neira and J.D. Tardos
(Spain) . . ... 287
Experimental Analysis of Adaptive Concurrent Mapping and Local-

ization Using Sonar
J.J. Leonard and H.J.S. Feder (USA) . ... .. ... ..... 297

8 Planning and Navigation 307

Quasi Real-time Walking Control of a Bipedal Humanoid Robot
Based on Walking Pattern Synthesis
S.A. Setiawan, S.H. Hyon, J. Yamaguchi and A. Takanishi
(Japan) . . . . . .. 309

Experimental Validation of Physics-Based Planning and Control Al-
gorithms for Planetary Robotic Rovers
K. Iagnemma, R. Burn, E. Wilhelm and S. Dubowsky (USA) . 319

Elastic Strips: A Framework for Integrated Planning and Execution

O. Brock and O. Khatib (USA) . . . .. .. ... ... ... 329
RoverBug: Long Range Navigation for Mars Rovers

S. Laubach and J. Burdick (USA). . . . .. ... ... ..... 339

9 Programming and Learning 349

Human Skill Transfer Using Haptic Virtual Reality Technology

T. Yoshikawa and K. Henmi (Japan) . . . . . . ... ... ... 351
Experiments with Web-Based Telerobots

J. Trevelyan and B. Dalton (Australia) . . . . . .. .. ... .. 361

A Review of Robot World Cup Soccer Research Issues RoboCup:
Today and Tomorrow
M. Asada, M. Veloso, G.K. Kraetzschmar and H. Kitano (Japan)369

A Portable Programming Framework

E. Coste-Maniere, N. Turro and O. Khatib (France) . . . . .. 379
ACME, A Telerobotic Active Measurement Facility
D.K. Pai, J. Lang, J. Lloyd and R.J. Woodham (Canada) . . . 391
10 Haptics 401
A New Computational Model of Friction Applied to Haptic Render-
ing

V. Hayward and B. Armstrong (Canada) . ... ... ... .. 403



xvi

Macro-Micro Control to Improve Bilateral Force-Reflecting Teleop-
eration
A.J. Madhani, G. Niemeyer and J.K. Salisbury (USA) . . . . . 413
Haptic Surface Exploration
A.M. Okamura, M.A. Costa, M.L. Turner, C. Richard and
M.R. Cutkosky (USA) . . ... ... .. ... .. ... .. ... 423
Force and Vision Feedback for Robotic Manipulation of the Mi-
croworld
B.J. Nelson, S. Ralis, Y. Zhou and B. Vikramaditya (USA) . . 433

11 Friction and Flexibility 443
Experiments on the Control of Flexible-Link Manipulators Carrying
Large Payloads

E.G. Christoforou and C.J. Damaren (New Zealand) . . . . . . 445
Identification of Joint Elasticity of Industrial Robots

G.E. Hovland, E. Berglund and O.J. Sprdalen (Norway) . . . . 455
Modelling Friction in Multi-Loop Linkages

C.R. Tischler, S.R. Lucas and A.E. Samuel (Australia) . . . . 465

Implementation of Dual-Arm Cooperative Control by Exploiting Ac-
tuator Back-drivability

M. Uchiyama, Y. Tanno and K. Miyawaki (Japan) . . . . . . . 475
12 Humanoid and Human Interaction 485
Towards Human Friendly Robots: Vision-based Interfaces and Safe
Mechanisms
A. Zelinsky, Y. Matsumoto, J. Heinzmann and R. Newman
(Australia) . . . . ... ... .. ... ... 487

Development of a Humanoid H4 with Soft and Distributed Tactile
Sensor Skin
S. Kagami, A. Konno, R. Kageyama, M. Inaba and H. Inoue
(Japan) . . . . ... e 499
Development of the Torso Robot — Design of the New Shoulder
Mechanism ‘Cybernetic Shoulder’
Y. Nakamura, M. Okada and S. Hoshino (Japan) . . . . . . .. 509
Combination of Several Vision Sensors for Interpretation of Human
Actions
P. Peizoto, J. Batista, H. Araijo and A.T. de Almeida (Portugal)519



Index of Authors

Almeida, A.T. de, 519
Ando, Y., 89

Araujo, H., 519
Armstrong, B., 403
Asada, M., 369

Au, K.W., 215

Batista, J., 519
Berglund, E., 455
Bidaud, P., 121
Boudet, S., 99
Brock, O., 329
Bruyninckx, H., 111
Burdick, J., 235, 339
Burn, R., 319

Cannon, H., 163
Castellanos, J.A., 287
Chahl, J., 3

Chatila, R., 59
Christensen, R., 193
Christoforou, E.G., 445
Clark, S., 265

Corke, P.I., 183

Costa, M.A., 423
Coste-Maniere, E., 379
Csorba, M., 265
Cutkosky, M.R.., 423

Dalton, B., 361
Damaren, C.J., 445

Dissanayake, M.W.M.G., 265

Donald, B., 25
Dubowsky, S., 319
Durrant-Whyte, H.F., 265

Erdmann, M.A., 37
Espiau, B., 243

Feder, H.J.S., 297
Fourquet, J., 139

Gariepy, L., 25
Gehringer, H.R., 69
Gool, L. Van, 79
Guigues, 1., 243

Harada, K., 47
Hayward, V., 403
Hein, A., 173
Heinzmann, J., 487
Henmi, K., 351
Hollerbach, J., 193
Hoshino, S., 509
Hovland, G.E., 455
Howell, J., 37
Hubert, C.J., 205
Hyon, S.H., 309

Iagnemma, K., 319
Inaba, M., 499
Inoue, H., 499

Jarvis, R.A., 255

Kagami, S., 499
Kageyama, R., 499
Kaneko, M., 47

Khatib, O., 329, 379
Khosla, P.K., 275
Kitano, H., 369

Koch, R., 79

Konno, A., 499
Kraetzschmar, G.K., 369
Kumar, V., 15

Lang, J., 391



XVl

Laubach, S., 339
Lefebvre, T, 111
Leonard, J.J., 297
Liebezeit, T., 99
Lloyd, J., 391
Lourtie, P., 225
Lucas, S.R., 465
Lueth, T., 173

Madhani, A.J., 413
Mason, M.T., 37
Mason, R., 235
Matsumoto, Y., 487
Miyawaki, K., 475
Montiel, J.M.M., 287
Moon, T., 79
Moorehead, S.J., 59
Morel, G. , 99

Nagle, M., 3
Nakamura, Y., 509
Neira, J., 287
Nelson, B.J., 433
Newman, P., 265
Newman, R., 487
Niemeyer, G., 413

Ohkammi, Y., 131
Okada, M., 509
Okamura, A.M., 423

Pai, D., 391

Pai, D.K., 37
Paredis, C.J.J., 275
Peixoto, P., 519

Pissard-Gibollet, R., 243

Pot, J., 99
Quaid, A.E., 151

Ralis, S., 433
Renaud, M., 139
Richard, C., 423
Rives, P., 225
Rizzi, A.A., 151
Roberts, J.M., 183
Rus, D., 25, 37

Rust, H., 69

Salisbury, J.K., 413
Samuel, A.E., 465
Schraft, R.D., 69
Schutter, J. De, 111
Sequeira, J., 225
Setiawan, S.A., 309
Singh, S., 163
Sordalen, O.J., 455
Srinivasan, M., 3
Sugar, T., 15
Sugiura, Y., 131
Sunaoshi, T., 131
Szewczyk, J., 99, 121

Takanishi, A., 309
Tanno, Y., 475
Tardos, J.D., 287
Taylor, L.R., 37
Tercero, J.S., 275
Tischler, C.R., 465
Trevelyan, J., 361
Tristano, D., 193
Tsubouchi, T., 89
Tsuji, T., 47
Turner, M.L., 423
Turro, N., 379

Uchiyama, M., 475

Vandapel, N., 59
Veloso, M., 369
Venkatesh, S., 3
Vikramaditya, B., 433

Waldron, K.J., 205
Weber, K., 3
Whittaker, W., 59
Wilhelm, E., 319
Winstanley, G.J., 183
Woodham, R.J., 391

Xu, Y, 215

Yamaguchi, J., 309
Yoshikawa, T., 351



Yu, WK, 215
Yuta, S., 89

Zelinsky, A., 487
Zhang, S., 3
Zhou, Y., 433

XIX



