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On the Self- Weight Compensation Method of Bilateral Servo Controlled
Manipulator
Hiroshi HOTTA*® Kiyoshi OHTSUKA*; Toshio TSUCHIYA™

It 1s desirable that the manipulator (mechanical arm) operated for the
purpose of doing elaborate underwater work is able to transfer a force to the
operator by feedback. Bilateral servo control system is proposed for the control
system which is suitable to such a manipulator system. Bilateral servo control
system 1is the servo system combined with position servo and force servo systems.

The feedback force to the dperator includes not only the load gripped by the
manipulator but surplus forces such as the weight of the manipulator itself and
fricative resistance of movable parts. This paper describes an experimental study
to compensate the weight of the manipulator itself (self-weight).We supposed that
the manipulator system is mainly applied in the ocean of the continental shelf, so
we did not use a computer which is expensive and required diffic ult maintenance
and care. We also used the most general parts composing the self-weight com-
pensation apparatus so as to simplify the method.

We have found from the detailed experiment about several underwater works
that a joint of elbow is moved constantly in any underwater work. We have done
the self-weight compensation relating to only one joint of elbow, but the result
was very satisfactory and the load which was participated in the manipulator was
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felt very sensitively. Moveover the burden to be imposed on the operator was

reduced greatly,in consequence,handling and operation performance was impro-

ved widely.

The method introduced in this paper is able to apply to any other

joints but the calculation of feedback force about the joints of shoulder will be

more difficult.
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