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Temperature Control and Error Compensation of Time-Delay
System Based on Fuzzy-LMS

ZHAO Wei-qi, CAl Jin-da
(School of Mechanical Engineering, University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: The adaptive filter algorithm was applied to the fuzzy controller. The output of the filter
was used to control the influence of fuzzy controller on the system. The filter can remove the
steady-state oscillation in the time delay system. But, unfortunately, it brings in the steady-state
error. Therefore, an algorithm was proposed to compensate the error and also, to reduce the
workload of parameter tuning. The algorithm was designed and used in the automated
chemiluminescence immunoassay analyzer. The conclusion indicates that the algorithm can
adaptively control the temperature in the time delay system. It is robust to the slight changes in the
external environment.
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Fig.1 System control diagram
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Fig.2 Membership functions of input/output variable
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Fig.3 Phase plane curve of temperature control
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Fig.4 Closed-loop LMS adaptive filter
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Fig.5 Common fuzzy algorithm simulation results
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Fig.6 Fuzzy-LMS algorithm simulation results
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Fig.7 Fuzzy-LMS algorithm simulation results

with PI controller
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Fig.8 Influence of response time on convergence performance
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Fig.9 Influence of time-delay factors on convergence performance
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