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Advanced Robotic Hand System (ARH) for Space Robots
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Abstract

There is a growing need for space robots aboard spacecraft to perform a variety of precise tasks
currently being performed manually by astronauts. To evaluate the basic technology necessary for
such robots, we developed the Advanced Robotic Hand Systeni] ARHas the precursor to the next
generation of space robots.

Most space robots aboard spacecraft these days employ manipulators and end effectors to handle
objects in a manner similar to operating a crane. The ARH features manual dexterity comparable to
human dexterity, and consists of a robotic hand and mini-arm, along with onboard control equipment,
testing tools, and a ground-based remote control system. The hand features three fingers and five types
of sensors; it performs precise tasks automatically under onboard feedback control based on information
from the sensors, and by considering positional error in response to teleoperation commands issued from
the ground. Preliminary evaluation of the ARH in space was completed in March 1998. This paper
describes the developmental background, features, configuration and space testing of the ARH.
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Fig.1-System concept of ARH.
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Fig.2-Hand configuration.
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Fig.3-ARH control flow.
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Fig.4-Flight model of ARH.

330

oooooon

gbooooooobobooooboobobooboooo
goooobooboboboARHOOOOOOOOOOO
gboboobobOARHOOOOOOOOOO0OO0O00OO0
goooooooboboooooboobobuooooo
gbooooooobobooooooob
gbooooooobobooooboobobooboooo
gooooooobobobo

gooad

0 1010 B. Brunner et al : Multisensory Shared Autonomy and Tele-
Sensor-Programming-Key Issues in the Space Robot Technology
Experiment ROTEX. IROS'930 pp.2123-21391 199301

0 210 K. Machida et al : Precise EV Robot : Flight Model and
Telerobotic Operation for ETS-VII. IROS'9601 1996.

g3oboob:obobooob3gbobouooooooob.o
J000D00O0OD160 10 pp.124-1381 199801

0 411 M. Moriya et al : Flight Software of the Advanced Robotic Hand
System. IAF970 1997.

Os500000 :ETS-VIIOODODOODODODOODOODOOODOO
gob0o. 04b0dbooobuoobuoboogger.

FUJITSU.49, 4, (07,1998)



