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ADVANCED ROBOTICS Call for Papers

Special Issue on Haptic Display. Beyond Visual and
Aural Interaction

Publish in Vol. 20, No. 1 (January 2006)

SUBMISSION DEADLINE: February 28, 2005

The ultimate dream of researchers in the area of haptics is to make virtual presence,
telepresence and real presence indistinguishable. The haptic interface device has been the
key technology to display realistic virtual presence or telepresence. A number of haptic
devices with different characteristics have been proposed and a great advancement has been
achieved. For more realistic systems, researches beyond physical devices are needed, such as

modeling of physical properties of virtual object, human physiology, haptic system evaluation
methods, etc.

This special issue will focus on the up-to-date technologies of the haptic display system and
the related issues such as tactile display, haptic rendering, physiology, applications, and
evaluation methodologies. Papers on all aspects of the haptic display system are welcome,
including, but not limited to the followings:

Q  Design and Control of the Haptic Interface Device

Q Tactile Sensing and Display

O Perception & Psychophysics

Q  Multimodal Interaction

O Haptic Rendering

O Applications of Haptic Display (Education/Medical /Entertainment/Manufacturing)

Q Evaluation Methodologies for Haptic Display System

Submission: Five copies and a pdf format file of the complete manuscript should be sent by
February 28, 2005 to:

(Five copies of your manuscript)
Prof. Dong-Soo Kwon

The Robotics Society of Japan

Blue Building 2F, 2-19-7 Hongo
Bunkyo-ku, Tokyo 113-0033, Japan

(Pdf file)
both kwonds@kaist.ac.kr and ar@rsj.or.jp
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Section Focused on Service Robots in Space (2)

Abstract

Full papers
Micro-gravity experiment of a space robotic arm using parabolic flight
HIROKATA SAWADA, KYOICHI UL, MAKOTO MORI, HIROSHI YAMAMOTO, RYOICHI HAYASHI, SABURO MATUNAGA and
YOSHIAKI OHKAMI

Abstract— We conducted a micro-gravity flight experiment on a space robotic arm, which is a part of the Reconfigurable
Brachiating space Robot (RBR) unit arm developed by the authors. We used a 4-d.o.f. arm and an end-effector in the experiment.
The airplane (MU-300) generates the micro-gravity environment for approximately 20 s in parabolic flight operation. After the flight,
we conducted the corresponding ground experiments, and obtained the data of the motor current, servo control characteristics and
manipulation performances, which were compared with the flight experiment data. Then, we conducted the numerical analysis of the
4-d.o.f. RBR arm based on the experiment results. In the analysis, we investigated feasibility of simulation model and identified
model parameters. In this paper, we report the results of the flight experiments and numerical analysis.

Proposal of a SkilMate Hand and its component technologies for extravehicular activity gloves
YOIJI YAMADA, TETSUYA MORIZONO, KAZUYA SATO, HISATOSHI SHIBUY A, TAKAHIROI SHIMOHIRA, YOJI UMETANI, TETSUJI
YOSHIDA and SHIGERU AOKI

Abstract—In this study, we propose a SkilMate Hand for space extravehicular activity gloves which is equipped with devices of
both a power assist and a tactile media. The paper focuses on development of component technologies for constructing a SkilMate
Hand, which is proposed for recovering deteriorated haptic sensation in human hands. First, we manufacture a power assist device
which compensate the bending moment exerted at a human finger joint utilizing a standing-wave-type ultrasonic motor. We plot the
examined characteristics, propose a control policy of the actuators and show some control perforce in Bode plots. Second, we
produce a tactile media device which is composed of a vibrotactile sensor element on the outer side and a vibrotactile display element
on the inner side at the fingertips of the SkilMate Hand. Piezo-rubber is chosen to be used as a vibrotactile sensing transducer whose
sensing performance is examined in the extremely high/low-temperature regions. We locate SkilMate in a wider framework of
wearable intelligent machines which assist in affording such working surroundings that they can exhibit their skills in spite of their
necessity for wearing special suits typical in hazardous environments. A proposal of a wearable intelligent machine such as that of
SkilMate with its concept has not been made before.

A micro-rover navigation and control system for autonomous planetary exploration
KLAUS LANDZETTEL, BERNHARD-MICHAEL STEINMETZ, BERNHARD BRUNNER, KLAUS ARBTER, MARC POLLEFEYS,
MAARTEN VERGAUWEN, RONNY MOREAS, FUYI XU, LEIF STEINICKE and BERNARD FONTAINE
Abstract—This paper describes an end-to-end control system for autonomous navigation of a small vehicle at a remote place, e.g. in
space for planetary exploration. Due to a realistic background of this study the proposed method has to deal with limited knowledge
about the environment as well as limited system resources and operational boundary conditions, especially a very large time delay in
the communication between the ground control station and the space segment. To overcome these constraints the remote system has
to act in a very autonomous way. Ground support minimizes the computational load of the remote system. High-level information
interchange reduces the communication bandwidth requirements.

Regular papers (Full papers)
Formulation and motion planning of the peg-in-hole task with mixed logical dynamical system theory
KAZUAKI HIRANA, TATSUYA SUZUKI and SHIGERU OKUMA

Abstract—It is well known that most assembly skills can be regarded as one of the signal-symbol hybrid dynamical systems, since
the interactive dynamics between the end-effector and the environment change according to contact configurations (geometrical
constraints). In this paper, we first propose a model of the peg-in-hole task, which is known as a typical assembly task. Mixed logical
dynamical system theory is adopted to formulate the peg-in-hole task, and an optimal solution with both continuous and logical
variables under an objective function is found systematically. Then, a strategy to find the optimal solution with less computation is
proposed. Finally, some planning results for the peg-in-hole task are shown in order to verify the usefulness of the proposed method.

Trajectory generation of the writing-brush for a robot arm to inherit block-style Chinese character calligraphy techniques
FENGHUI YAO, GUIFENG SHAO and JIANQIANG YI

Abstract—This paper relates the trajectory generation of the writing-brush for a robot arm to inherit Chinese character calligraphy
(CCC) techniques. First, to preserve the characters written by famous calligraphers in Chinese history, we constructed a CCC
database which contains 29456 characters written by different calligraphers in different styles (ancient, angular, block, semi-cursive
and cursive style). With this CCC database, it is possible to search, restore and append the calligraphy writing for a specific character.
Second, we mainly relate the inheritance of CCC. Because CCC is not a static thing, but a dynamic process of an activity which
concerns a lot of complicated factors such as the pressure and speed control of the writing brush, how to write the start and end of
strokes, etc., we propose to inherit this dynamic process by a robot. This paper is limited to discussing how to inherit the writing
techniques for block-style calligraphy writing by a robot arm. The total number of Chinese characters is more than 800000. These
characters can be constructed by basic strokes. There are 28 different kinds of strokes used to construct all of these characters. The
skeleton of a stroke is decided by the control points that exist within the stroke. The shape of a stroke is determined by the trajectory
derived from the control points and the pressure to the writing brush. The control points for 28 strokes are given and the control
techniques for a robot to write these strokes in block style are developed. At present, the robot can write any character in block style.
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