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Tuning of PID Control Parameter for Liquid Level of Liquid Storage Cylinder
Based on Genetic Algorithm

WANG Jing , NING Kui—wei, LI Ming—hui
(Shaanxi University of Science and Technology, Xi’ an 710021, China)

ABSTRACT: Objective In the beer filling process, changes of tank position will directly affect the quality and yield of
beer. The key for the accuracy and stability of level control lies in the choice of PID parameters. Methods Targeting at the
blindness problem of parameter selection for PID during the debugging process of the liquid storage tank liquid level,
genetic algorithm was used for tuning the parameters of PID and the results were compared with the tuning results of the
critical ratio method. Results The results showed that after tuning the PID parameters by the genetic algorithm, for the
output response curve, the shortest rise time was 3.98 s, the minimum overshoot was 1.9% , and the shortest time of
adjustment is 2.23 s. However, after tuning the PID parameters by the critical ratio method, the rise in the shortest time is
1.92 s, the minimum overshoot is 23.7%, and the shortest adjustment time was 3.98 s. Conclusion The overall result of the
PID control parameter tuning based on genetic algorithm was better. For the output response curve, the shortest rise time was
3.98 s, the minimum overshoot was 4.2%, and the shortest adjustment time was 2.23 s, which met the control requirements.

KEY WORDS: liquid storage cylinder; liquid level control; PID parameter tuning; simulation
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Fig.1 Structure diagram of beer filling machine’ s liquid storage

cylinder system
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Fig.2 The unit step response curve
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Tab.1 The empirical formula of the critical ratio method
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Fig.5 The comparison chart of the proportional adjustment
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Tab.2 The performance index of the unit step response curve
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