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ADVANCED ROBOTICS Call for Papers

Special Issue on “Service Robots in Space”
Guest Editor: Dr. Akira Nakamura (AIST)

Submission Deadline: February 28, 2003

At the present time, space stations are under construction and many artificial satellites are floating in space. In the
future, robots will play an active part for construction, maintenance, repair and so on in such artificial structures.
Space robot experiments have been carried out using space shuttles and engineering test satellites. Many
researchers are trying to produce new technologies for working robots in space.

This special issue is planned to provide a forum for discussion of frontiers of such service robots in space. For this
purpose, we would like to request potential contributors to submit papers on design, fabrication and operation of
actual space robot or mock-up as well as papers on theories of modeling, analysis and design.

The topics may include, but are not limited to:

@ Orbital Maintenance Systems

@ Robot Systems in Space Stations or Spacecraft

@ Remote Control Systems for Space Robots

@ Human Interface Design for Teleoperation of Space Robots
@ Manipulation in Space Robots

@ Sensing by Space Robots

Five copies of the complete manuscript should be sent by the end of February 2003 to the following address:
Dr. Akira Nakamura, The Robotics Society of Japan, Blue Building 2F, 2-19-7 Hongo, Bunkyo-ku, Tokyo
113-0033, Japan

This special issue is currently scheduled to appear in March 2004.

* * * * *

Special Issue on “Advanced 3D Vision and its Applications to Robotics”
Guest Editors:  Prof. Katsushi Ikeuchi (University of Tokyo),
Prof. Koichi Hashimoto (University of Tokyo)
and Dr. Kohtaro Ohba (AIST)

Submission Deadline: December 31, 2002

Information technology is gaining rapid progress in vision systems for surveillance, intelligent transportation, human communication
and industry applications. The three dimensional information is essential to establish better communication among robotic systems,
electric commerce certification systems, environments and humans. Recently, several new technologies and systems are developed to
realize the three dimensional interface, and also the new applications are investigated.

This special issue plans to provide a forum for discussion of such advanced 3D vision and it’s robot applications. For this purpose,

we would like to request potential contributors to submit papers on 3D vision systems and criteria, visual feedback technologies
based on the 3D information.

The topics may include, but are not limited to:

@ 3D Visual Information Systems

@® Modeling and Reality Systems

@ Computer Vision Criteria on 3D

@ Visual Feedback Systems with 3D Information

@ Human-Friendly Systems on 3D Information

Five copies of the complete manuscript should be sent by the end of December 2002 to: Prof. Katsushi Ikeuchi,
Prof. Koichi Hashimoto and Dr. Kohtaro Ohba, The Robotics Society of Japan (the same address as above).

This special issue is currently scheduled to appear in December 2003.
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ADVANCED ROBOTICS VOL.16, NO.2, Special Issue on Super Mechano-Systems (3) Abstract

Section Focused on Super Mechano-Systems (3) -- Full papers

Knowledge acquisition and sharing among autonomous robots by intelligent data carriers

DAISUKE KURABAYASHI, HAJIME ASAMA, HAYATO KAETSU, ISAO ENDO and TAMIO ARAI
Abstract—We propose a cooperative autonomous robotic system that enables autonomous knowledge acquisition and sharing for the effective
execution of tasks. We established a device to store knowledge on a work area as well as an algorithm to acquire and share knowledge. We have
developed new hardware of the device referred to as an ‘intelligent data carrier (IDC)’. The IDC is an immobile but portable device for knowledge
storage and management. The IDC realizes local communication by radio waves. We propose an algorithm to improve the efficiency of iterative
transportation tasks performed by autonomous mobile robots. An autonomous mobile robot gives the name of its most recently visited destination to
an IDC, which is located on a junction in a work area. An IDC summarizes the knowledge collected from robots and reports a direction that it
determines as the optimum route for a robot to take. By the proposed algorithm and system, mobile robots construct a knowledge base for
navigation and improve the efficiency of a task automatically without generating any global map. We verified the effect of the proposed algorithm
by performing simulations and experiments.

Computer simulation of controlled motion of dual fingers with soft tips grasping and manipulating an object
PHAM THUC ANH NGUYEN and SUGURU ARIMOTO

Abstract—In the previous paper, the dynamics of a set of dual multi-joint fingers with soft, deformable tips grasping and manipulating a rigid object
were formulated by a system of nonlinear differential equations of Euler—Lagrange’s formalism. Although geometric constraints of tight area
contacts have been pointed out, they were neglected purposely in motion equations of the system in order to avoid increasing complication arising in
design of control laws and in the analysis of the stability of the dynamics. On the basis of passivity, sensory feedback control schemes for stably
grasping an object by a set of dual soft-tip fingers and regulating the object’s posture have been explored and a proof for asymptotic convergences of
controlled variables has been presented by theoretical analysis without showing any simulation result. In this paper, first, we carry out a numerical
simulation based on the thorough dynamics of the overall system and, secondly, find the important role of constraint forces arising from tight area
contacts between soft finger-tips and the object. The paper shows that ignorance of these constraints does not yield any faithful motion of the system
even in an approximate sense, although the terms do not induce any work and are irrelevant to the passivity. In fact, in simulation, it causes
increased instabilities of state variables and it should be concluded that they cannot be neglected in the dynamics. Thirdly, motions of the
object—fingers system under geometric constraints of tight area contacts have been expressed by a set of mixed nonlinear differential and algebraic
equations. Then, the overall system dynamics for simulation in which the constraint conditions are taken into account are developed by using the
idea of a constraints stabilization method. Computer simulation results have confirmed the effectiveness of the proposed control laws. In particular,
it is verified that the constraint forces appearing in the directions tangential to the object surfaces converge to zero quickly as stable grasping is
realized. Finally, a stick graph of simulated motion is presented to illustrate a process of grasping and manipulating a rigid object by soft fingers.

--Short papers

Brachiation on a ladder with irregular intervals
JUN NBAKANISHI, TOSHIO FUKUDA and DANIEL E. KODITSCHEK
Abstract—We have previously developed a brachiation controller that allows a 2-d.o.f. robot to swing from handhold to handhold on a horizontal
ladder with evenly space rungs as well as swing up from a suspended posture using a ‘target dynamics’ controller. In this paper, we extend this class
of algorithms to handle the much more natural problem of locomotion over irregularly spaced handholds. Numerical simulations and laboratory
experiments illustrate the effectiveness of this generalization.

Realization of crawling motion by an underactuated robot with changing constraints
FUMITOSHI MATSUNO, KAZUYUKI ITO and RIE TAKAHASHI
Abstract—Human beings, animals and insects can realize locomotion by changing the supported points of the legs or the contact points of the body.
One of the key features of the locomotion is the change of constraint conditions. In this paper we realize crawling motion by an underactuated robot.
By changing the location of the fixed point of the robot to the environment, the constraint of the system is changed. A control law based on partial
feedback linearization is proposed and stability of the closed-loop system is discussed. We discuss trajectory planning of the robot based on the
geometric relation. Experiments have been carried out to demonstrate the effectiveness of the proposed controller.

Regular papers -- Full papers
Adaptive tracking control for nonholonomic systems with unknown parameters
HUIYU WANG, TAKANORI FUKAO and NORIHIKO ADACHI

Abstract—An adaptive control method for a special chained form system with drift terms and unknown parameters is discussed. Tracking
controllers have been considered to be effective for solving the problem of the stability of nonholonomic control systems. Since a tracking control
system can be transformed to the special chained form system, a tracking controller using the backstepping method is proposed for the nonholonomic
chained form system. The asymptotic stability of the system is guaranteed by using Lyapunov’s direct method and using adaptive control method,
an adaptive controller is proposed for the nonholonomic system with unknown parameters. The ability of the proposed controller is illustrated by

simulation. Furthermore, based on a nonholonomic mobile robot, a typical example of nonholonomic system, we demonstrate the efficiency of the
proposed method.

Efficient formulation approach for the forward kinematics of 3-6 parallel mechanisms
SE-KYONG SONG and DONG-SOO KWON
Abstract—This paper presents a new formulation approach to obtain a simplified form of the forward kinematic solution that can reduce the
computational burden involved in determining the solution of the forward kinematics of the 3-6 parallel mechanism with three connecting joints on
the moving platform. The conventional forward kinematics of haptic devices with serial--parallel mechanisms is formulated through employing the
Denavit—Hartenberg notation, and results in complicated formulation procedures and computational burden. In order to reduce these problems, this
paper transforms the haptic devices into an equivalent kinematic model of the 3-6 Stewart—Gough platform. The conventional forward kinematics
of the 3-6 platform is formulated with trigonometric functions through complicated steps and results in the computational burden. Thus we
introduce the new formulation approach, based on tetrahedron geometry, in order to simplify the formulation of the forward kinematics and to reduce
the computational burden. The proposed formulation approach can allow intuitive derivation and considerable abbreviation of the number of

calculations involved in the forward kinematic solution. The feasibility and convergence of the formulation approach is verified through a series of
simulations and experiments.
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