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Controller Auto-tuning Scheme Improving Feedback System Performance

in Frequency Domain
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Abstract

Controller refinement scheme to improve the
performance of a comventional system automatically
in frequency domain is proposed. The controller
automatic tuning method features using experimental
frequency responses of the comventional closed-loop
system, the conventional controller, and the improved
closed-loop system, instead of poorly modeled plant
due to non-linearities and disturbances. The improved
closed-loop system characteristics is automatically
acquired by the conventional closed-loop system
characteristics and the proposed performance index in
system bandwidth. And the proper controller is
realized by least squares approximation in frequency
domain. To testify the usefulness of the approach, the
path tracking control of robot arm is performed.
Experimental results and analytic results are
well-matched.
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Fig. 1 Block Diagram of a Closed-loop System
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Fig. 2 Independent Joint Control of Robot Manipulator
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Fig. 3 Reference Path Input and Actual Output in the
case of (K = 30 and K = 50)
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Fig. 4 Tracking Error Comparison between (K=30)
and (K=50)
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Fig. 5 Frequency Response Results of Closed-loop
System (K=30 vs K=50)
(a) Magnitude Characteristics (linear scale)
(b) Phase-angle Characteristics
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Fig. 6 Spectrum Results of Reference Path Input
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Fig. 7 Comparison between Controller Refinement( C*) and
Controller Approximation( C* = R)
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