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Relative Motion Control Methodology
Using the Minimum Relative Error Between Two Systems

uN A
(Sungkwun Kim)

Abstract : A new relative motion control methodology of a following system to an independent leading system is proposed for controlling relative
position, velocity, and tension etc. It is based on maintaining minimum relative error between two independent systems. The control command of the
following system to a leading system is generated by adding the current command and the output of the relative error compensation. The proposed
control method is implemented on the experimental equipment which is a wire winding-unwinding system to control the tension of the line. The
results show the unwinding system(follower) following the independent motion of the winding system(leader) to control the constant tension of the
line in order to keep the roller dancer in reference position. The relative motion control method proposed in this paper can be applied to high precision
equipment for unwinding and winding fine wire, fine fiber, and tape etc.
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Fig. 1. Relative Motion between Object A and Object B in
Space.
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Fig. 2. Block Diagram of Closed Loop Control System.
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Fig. 3. Block Diagram of Relative Motion Control System with
Relative Difference Control Model.
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Fig. 4. Block Diagram of Relative Motion Control System with
Minimum Relative Error Control Model.
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Fig. 9. Experimental set up.

STOP

AUTO CH1.7DC

...............................................

CHZ: -5.000Y TRG: +0.200%

TIE 10, WA 2ET )Y 2F
Fig. 10. Speed Curves of Winding Spool and Unwinding Spool.
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