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ot Advanced Robotics _

Specials issue on “Robot Mind”
Guest Editor: Prof.Dr. Junichi Takeno (Meiji Univ.) and Prof.Dr. Shigeo Sugano (Waseda Univ.)

Submission Deadline: May 31, 1999

Since time immemorial, human beings have made machines that help them. Humans perceived a mysterious
power in a revolver-type igniting device and felt that a god was in there, and felt the existence of the human
heart in a clock that continues to keep time.

Through the phrase of prayer, “We believe in eternal life even though the body may perish”, Jesus Christ
asserted the separation of spirit and body. The assertion was described philosophically by French
philosopher Rene Descartes. This is the origin of the fact that Christianity is the spiritual base of Western
science, and that modern people consider that machines have no human heart. No-one would deny that
machines, being separated from the spirit, have witnessed great developments by mathematical rationality that
can be appreciated by all people.

Towards the end of the 20™ century, however, humans have created information processing machines with
sophisticated computing and control capabilities, and now once again expect machines to function similar to
the heart of human beings. The desire is not to create a monster such as Frankenstein, but rather to create a
machine which understands human feelings for human beings. If it is possible to make a machine which can
understand human feelings, then humans will perceive the existence of a human heart in such a machine,
because they will be able to share the same feelings as the machine.

D.C. Dennett, a famous cognition psychologist, made the following assertion: “Although it is possibie to
make a robot which has a human heart, we should not do so because human-rights problems will ensue.”
Many people claim that we cannot create robots which have human feelings, because people themselves
understand very little about the human heart. Others believe that even if we create a robot which has a
human-like heart, then many issues would arise concerning the usability of the robot, because the robot may
refuse to do a job if it does not feel in the mood.

In these feature articles, we will welcome various arguments, discussions and controversies concerning the
creation of machines (or robots) that have human hearts. The scope of the feature articles covers attempts to
communicate with the functions of something like the human hear between human beings and machines and
examples of such creation; arguments on the pros and cons of creating robots with human hearts; and
discussions concerning the social influences of robots with human hearts. We can accept reviews and
tutorials as well as full or short papers.

Five copies of complete manuscript should be sent by May 31, 1999 to:
Prof.Dr. Junichi Takeno
The Robotics Society of Japan
2F, Blue Bldg.
2-19-7 Hongo, Bunkyo-ku
Tokyo 113-0033 Japan
This special issue is currently scheduled to appear in the middle of 2000.

K3 0 K3 03 K3 0 O
< o o < o D> <

Your contributions of original papers for Advanced Robotics besides the special
issues are always welcomed. There will be no page charges. Five copies of ms.
should be sent to: Dr. Hisato Kobayashi, Editor-in-Chief., The Robotics Society of
Japan, 2F. Blue Bldg., 2-19-7, Hongo, Bunkyo-ku, Tokyo 113-0033 Japan
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ADVANCED ROBOTICS VOL.12,NO0.1 HHIRN

Design and implementation of a 35 d.o.f. full-body humanoid that can sit, stand up and grasp an object

MASAYUKI INABA, TAKASHI IGARASHI, SATOSHI KAGAMI and HIROCHIKA INOUE
Abstract—We present a 35 d.o.f. humanoid which can perform a reach-and-grasp motion through coordinating legs and arms. The
humanoid robot is designed to be a research tested to integrate research tools. Each leg and arm has 6 d.o.f. The neck has 3 d.o.f
Each had has 4 d.o.f. The key idea of the system architecture is a remote-brained approach. In this paper we describe the design
concept and the details of the system, and introduce an experiment in which the robot reaches and grasps an object on a table through
coordinating legs and arms.

Control algorithm for the scrollic gripper based on intrinsic sensory information
PAULO F.F. ROSA and TOKUJI OKADA

Abstract—This paper proposes a control algorithm for the scrollic (synchronously closing with rolling constraints) gripper in order
to control the trajectory of an object grasped outside the workspace toward the center of the gripper. The gripper has fingers
composed of two cylinders in parallel, the translation and rotation of which are independently driven by direct-drive motors. The
algorithm is based on sensory information about angular displacements of the cylindrical fingers, i.e. rollers. In fact, the object has
direct affects on the rollers and the displacements are actively collected by rotary encoders. That is, contact sense not by tactile
sensors but by intrinsic angular sensors is utilized. The algorithm yields the gripper to reduce a dynamic decoupled behavior and
makes it compliant not only to close but also to open during a close motion. The algorithm presents a high level of toierance
concerning uncertainties about the object’s position, orientation, size, shape and weight. The kinematics, the design concept and
the control algorithm of the gripper are shown. Also, these are verified by grasp demonstrations.

Motion planning in isothetic workspaces
NIZAM AHMED and SUPRATIM BISWAS

Abstract—This paper explores the issue of algorithmic motion planning in 2D isothetic workspaces. In an isothetic workspace
sides of an object are parallel to the principal axes. Motion planning is a complex exercise pertaining to the task-achieving behavior
of a robot system. The complexity primarily arises due to the shape of the moving object and its rotation. Complexity-theoretic
studies have shown that the problem of optimal motion planning for a non-point moving object with rotation is intractable in a
generalized setting. Thus we have chosen to work with a simplified workspace and have obtained algorithmic solutions. The
framework developed in this paper is based on an explicit representation of freespace using overlapping rectangles. The freespace
can be visualized as a network of linked rectangular regions. The moving object maneuvers through these regions connecting the
source and destination points. However, not all the regions and their overlaps are large enough to alllow a collision-free motion,
consequently restricting some paths for the moving object. Whe have introduced the notion of characterizing the representation at a
higher level in terms of motion actions,, i.e. translation and rotation, in agraph model. The properties of this graph enable the
application of fast graph search algorithms leading to efficient solutions.

Robust adaptive sliding mode control with modified regressor matrix

and composite adaptaion for robotic manipulators
SZE SAN CHONG, XINGHUO YU and MAN ZHIHONG
Abstract—A robust adaptive sliding mode controller is proposed in this paper for trajectory tracking in rigid robotic manipuiators.
This controller contains two components: one is for estimation of the constant part of system parameters and the other for
suppression of the uncertainty part of system parameters. With a mild assumption, the proposed controller enables the desired
trajectory to be tracked. In order to further enhance the performance of the controller, the regressor matrix is meodified and
composite adaptation is incorporated so that the acceleration signals are not required for control. Simulations are presented to show
the effectiveness of the approach.

Robust control for planar manipulators with image feature parameter potential
AKIRA MARUYAMA and MASAYUKI FUJITA
Abstract—In this paper, we deal with a planar manipulator control problem using camera information. We derive two types of the
controller to compensate the full Lagrangian manipulator dynamics using the Lyapunov stability theory. One controller uses the
image Jacobian, and the order controller requires the manipulator Jacobian and the direct kinematics. Hence these controllers are
expected to have real-time computational advantages, and a robustness against the miscalibration of the camera intrinsic parameters,
focal length, etc. In order to analyze the stability of the latter controller, we exploit the property of the rotational matrix and
propose a new type of potential function of the image feature parameter space. The controller based on the image feature parameter
potential has a nonlinear saturated potential term. Experimental results are presented to illustrate the controllers performance.

Multi-step positioning control using a binary digital pneumatic-cylinder system
HIROSHI KATAKURA, RYUICHIRO YAMANE, MYEONG-KWAN PARK, ZHENG-YU JIA and JIN-HUA SHE
Abstract—This paper presents an analysis of the dynamics of binary digital pneumatic-cylinder systems, which was undertaken to
achieve multi-step positioning control. Based on an experimental system and a new algorithm for numerical analysis, the
positioning control problem was investigated by means of simulations and experiments under various load conditions. Two
methods are proposed to improve the transient response during positioning: timing control and braking control.
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