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Foreword

At the dawn of the new millennium, robotics is undergoing a major transformation
in scope and dimension. From a largely dominant industrial focus, robotics is rapidly
expanding into the challenges of unstructured environments. Interacting with, as-
sisting, serving, and exploring with humans, the emerging robots will increasingly
touch people and their lives.

The goal of the new series of Springer Tracts in Advanced Robotics (STAR) is to
bring, in a timely fashion, the latest advances and developments in robotics on the
basis of their significance and quality. It is our hope that the wider dissemination of
research developments will stimulate more exchanges and collaborations among the
research community and contribute to further advancement of this rapidly growing
field.

Since its inception some fourteen years ago, ISER, the International Symposium
on Experimental Robotics was published in the Springer Lecture Notes in Control
and Information Sciences (LNCIS). With the launching of STAR, a more suitable
home is found for this and other thematic symposia devoted to excellence in robotics
research.

The Eighth edition of Experimental Robotics edited by Bruno Siciliano and Paolo
Dario offers in its fifteen-chapter volume a collection of a broad range of topics in
robotics. The contents of these contributions represent a cross-section of the current
state of robotics research from one particular aspect: experimental work, and how it
reflects on the theoretical basis of subsequent developments. Experimental validation
of algorithms, design concepts, or techniques is the common thread running through
this large collection of widely diverse contributions.

From its charming venue to its excellent program, ISER culminates with this
unique reference on the current developments and new directions in the field of
experimental robotics — a tribute to the commitment and dedication of its hosts!

California, USA Oussama Khatib
November 2002 STAR Editor



Preface

The International Symposium on Experimental Robotics (ISER) is a series of bi-
annual meetings, which are organized in a rotating fashion around North Amer-
ica, Europe and Asia/Oceania. Previous venues were Montréal (Canada), Toulouse
(France), Kyoto (Japan), Stanford (USA), Barcelona (Spain), Sydney (Australia),
Honolulu (USA). The goal of these symposia is to provide a forum for research in
robotics that focuses on theories and principles that are validated by experiments.
The meetings are conceived to bring together, in a small group setting, researchers
from around the world who are in the forefront of experimental robotics research.

The post-symposium Experimental Robotics proceedings have traditionally been
published by Springer-Verlag. In addition to the proceedings, these symposia have
produced compilation of video segments illustrating the reported research, which
are available as video proceedings.

The Eight International Symposium on Experimental Robotics (ISER ′02) was
held in the charming sea village of Sant’Angelo on the island of Ischia in the gulf
of Naples, Italy on 8–11 July 2002. The symposium was chaired by Bruno Siciliano
and Paolo Dario.

The meeting consisted of three keynote talks, a forum with open discussion, and
fifty-eight contributed presentations in a single track. Each paper was refereed by at
least two members of the Steering Committee. This was composed of the following
individuals:

Oussama Khatib Stanford University, USA (Chair)
Herman Bruyninckx KU Leuven, Belgium
Alı́cia Casals Universitat Politècnica de Catalunya, Spain
Raja Chatila LAAS, France
Peter Corke CSIRO, Australia
Ève Coste-Manière INRIA Sophia Antipolis, France
John Craig Adept Technology Inc., USA
Paolo Dario Scuola Superiore Sant’Anna Pisa, Italy
Vincent Hayward McGill University, Canada
Gerd Hirzinger DLR, Germany
Jean-Pierre Merlet INRIA Sophia Antipolis, France
Yoshihiko Nakamura University of Tokyo, Japan
Daniela Rus Dartmouth College, USA
Kenneth Salisbury Stanford University, USA
Bruno Siciliano Università di Salerno, Italy
Sanjiv Singh Carnegie Mellon University, USA
James Trevelyan University of Western Australia, Australia
Tsuneo Yoshikawa Kyoto University, Japan
Alex Zelinsky Australian National University, Australia



X Preface

Topics reported in the fifteen chapters of this volume include humanoids and
human-centered robotics, path planning and localization, visual servoing, multiple
robots, identification and control, design, medical robotics, flying robots, manip-
ulation and haptics, walking machines, field robotics. Several research projects
presented at ISER

�

02 are clearly breakthroughs in the field and will likely have a
big impact in the future. Noticeably, for the first time in the history of the ISER vol-
umes, this edition is introduced by the paper contributions of the three symposium
keynote speakers: Steve Jacobsen (Sarcos Research Corporation and University of
Utah, USA), Gerd Hirzinger (DLR, Germany), and Shigeo Hirose (Tokyo Institute
of Technology, Japan).

We are very grateful to University of Cassino and University of Salerno for their
generous financial support to ISER

�

02. We would like to thank the 216 contributors
as well as the 101 participants, who made our meeting truly exciting and inspiring.
We warmly acknowledge the hard work done by the Organizing Committee: Stefano
Chiaverini (Università di Cassino) for the scientific secretariat including the review
process management, Luigi Villani (Università di Napoli Federico II) for all the
publication aspects including the collection of contributions in final form turning
into this volume, Fabrizio Caccavale (Università della Basilicata) for the symposium
registration with the valuable support of Chiara Stefanetti (Centro Volta Como),
Francesco Basile (Università di Salerno) and Rosario Marino (Università di Napoli
Federico II) for the local arrangements. A final note of mention is for Tom Ditzinger,
our Springer Engineering Editor, for his great enthusiasm in the project.

Italy Bruno Siciliano
November 2002 Paolo Dario
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È. Coste-Manière, L. Adhami, F. Mourgues, O. Bantiche, D. Le, D. Daunt,
N. Swarup, K. Salisbury, and G. Guthart

Towards Semi-autonomy in Laparoscopic Surgery: First Live
Experiments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435
A. Krupa, Ch. Doignon, J. Gangloff, M. de Mathelin, G. Morel, L. Soler,
J. Leroy, and M. Ghodoussi

Modelling and Experimental Validation of the Locomotion of Endoscopic
Robots in the Colon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 445
P. Dario, P. Ciarletta, A. Menciassi, and B. Kim

XI. Flying Robots 455

Aggressive Maneuvering Flight Tests of a Miniature Robotic Helicopter . . 456
V. Gavrilets, I. Martinos, B. Mettler, and E. Feron

An Experimental Study of the Autonomous Helicopter Landing Problem . 466
S. Saripalli, G.S. Sukhatme, and J.F. Montgomery

Sensing and Control for a Small-Size Helicopter . . . . . . . . . . . . . . . . . . . . . . 476
G. Buskey, J. Roberts, P. Corke, P. Ridley, and G. Wyeth

The Autonomous Blimp Project of LAAS/CNRS – Current Status . . . . . . . 487
S. Lacroix, I.-K. Jung, Ph. Soueres, E. Hygounenc, and J.-P. Berry



Contents XV

XII. Manipulation 497

SMC Rover: Planetary Rover with Transformable Wheels . . . . . . . . . . . . . 498
A. Kawakami, A. Torii, K. Motomura, and S. Hirose

Sensing Local Geometry for Dexterous Manipulation . . . . . . . . . . . . . . . . . 507
W.R. Provancher and M.R. Cutkosky

Contact State Estimation using Multiple Model Estimation and Hidden
Markov Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 517
T. Debus, P. Dupont, and R. Howe

Manipulability Enhancement by an Impedance Parameter Tuning for a
Remote Ultrasound Diagnostic System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527
N. Koizumi, T. Kato, S. Warisawa, H. Hashizume, and M. Mitsuishi

XIII. Haptics 539

Toward Observation of Human Assembly Skill Using Virtual Task Space . 540
T. Yoshikawa, M. Kawai, and K. Yoshimoto

Testing Time Domain Passivity Control of Haptic Enabled Systems . . . . . . 550
B. Hannaford, J.-H. Ryu, D.-S. Kwon, Y.S. Kim, and J.-B. Song

Interactive Exploration of Remote Objects Using a Haptic-VR Interface . 560
J.E. Lloyd and D.K. Pai

Change of Height: An Approach to the Haptic Display of Shape and
Texture Without Surface Normal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570
V. Hayward and D. Yi

XIV. Walking Machines 581

Experimental BIPedal Walking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 582
Ch. Azevedo, N. Andreff, S. Arias, and B. Espiau

Practical Experience with Vision-guided Biped Walking . . . . . . . . . . . . . . . 592
R. Cupec, J. Denk, and G. Schmidt

Foot Design for a Large Walking Delta Robot . . . . . . . . . . . . . . . . . . . . . . . . 602
G.R. Dunlop

Preliminary Bounding Experiments in a Dynamic Hexapod . . . . . . . . . . . . 612
D. Campbell and M. Buehler



XVI Contents

XV. Field Robotics 623

A Go Where You Look Tele-autonomous Rough Terrain Mobile Robot . . . 624
R. Jarvis

Vision In and Out of Vehicles: Integrated Driver and Road Scene
Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634
N. Apostoloff and A. Zelinsky

Slip-Based Traction Control of a Planetary Rover . . . . . . . . . . . . . . . . . . . . 644
K. Yoshida, H. Hamano, and T. Watanabe

Experimental Study of High-speed Rough-terrain Mobile Robot Models
for Reactive Behaviors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 654
K. Iagnemma, D. Golda, M. Spenko, and S. Dubowsky


	Experimental Robotics VIII
	Foreword
	Preface
	Contents



