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Visual servoing with modified Smith predictor for micromanipulation
XIE Hui, SUN Li-ning, RONG Wei-bin
(Robotic Institute , Harbin Institute of Technology, Harbin 150001, China)

Abstract: A control scheme with a Modified Smith Predicator (MSP) for the position-based dynamic
look-and-move visual servoing for the control of micromanipulation was proposed. The position-based
dynamic look-and-move control scheme was applied to the vision servoing system with a dual-loop con-
trol scheme,in which the local controller was used as a position-controlled device,and the outer one as
a vision servoing controller. The control scheme with a similar structure to the Smith predictor called
modified Smith predictor was employed to eliminate the vision delay. The detailed analysis and experi-
ments show that the vision control system with the proposed control scheme has better dynaimics per-
formance than the vision control system with a single PID controller. The proposed control scheme re-
solves the problems of vision servoing’s inherent time delay induced by time consuming image acquisi-
tion transfering and processing and improves the dynamic response properties and antijamming ability
of the vision servoing.
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Fig. 1 Closed-loop system with conventional SP
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Fig. 2 Single feedback vision servoing architecture
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Fig. 3 Visual servoing architecture based on MSP
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Fig. 4 Architecture of the parallel processing
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Fig. 5 Timing model of control system
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Fig. 6 Micromanipulation robot
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Fig. 8 Grasping process of miniaturized gear
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