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ABSTRACT

In this paper, a new sensorless vibration control scheme is proposed for a flexible manipulator system. A
robust sliding mode controller incorporating with a ‘reaction moment observer’ used for the estimation of the
reaction moment reciprocally acting on flexible arm and hub inertia is introduced to achieve desired control
target. The rigid body dynamics of the single-link flexible manipulator is simply considered in the design of
the sliding mode controller. Then, the reaction moment is estimated by the proposed reaction moment
observer to suppress the residual vibration of the flexible arm. The performance of the proposed control
scheme is verified by computer simulation and experiment.
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Fig. 1 Schematic of a Single-Link Flexible Manipulator
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Fig. 2 The proposed reaction moment observer
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Fig. 3 Simulation results of the proposed controller
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Fig. 4 Experimental results of the proposed controller
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