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LEARNING CONTROL FOR ROBOT WITH
UNACTUATED JOINTS

LUAN Nan' MING Aiguo® ZHAO Xifang' CHEN Jian-ping'
(1. Research Institute of Robotics, Shanghai ] iaotong University, 200030;

2. University of E lectron-Communication, [apan)

Abstract: The control of a robot w ith unactuated joints is much m ore difficult than a conventional robot. Because
the unactuated joints can't be controlled directly, it is an incom plete controllable system. Usual sm ooth feedback
control is not usable for such system. A method of learning control is proposed in this paper, that is dynam ics feed-
forward control by learning. In this way, we can control an under-actuated robot with high precision. The effec-
tiveness of the method has been confirmed by experiment w ith an under-actuated robot. Method, implementation
and experimental results of the control method are described in this paper.
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Fig.1 Learning control for dynam ics m odel
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Fig.3 Flow chart of learning control
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Fig. 5 Motion space of golf swing robot
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Fig. 6 Comperison between PID control (top) and feed forward control after learning 3 times(bottom): Angles of joints
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Table 1 Learning times and erros of impacting

—— S5 RATE 92 KAE S /5)
(deg) (deg)
0 11.74 - 15.12 7.29
1 7.53 - 6.15 2.12
2 - 3.23 2.63 0. 06
3 0.78 - 0.83 0.70
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