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Application of PID tuning algorithm based on genetic
optimization in valve positioner
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Abstract: When electric-pneumatic valve positioner regulates the valve opening, large overshoot will be generated in the PID process.
Natural deflating or adding anti-reaction will be adopted to adjust the valve position, but the system robustness and control efficiency will
be greatly affected. A genetic optimization PID tuning algorithm is proposed in this paper, based on the relay feedback method to
estimate the system PID parameters roughly, then the improved genetic algorithm is used to optimize the PID parameters. The proposed
methods enable the system to realize control without overshoot, improve the control accuracy, and shorten the adjustment time. In the
process of controlling the pneumatic regulating valve with PID parameters obtained by this system, the overshoot can be controlled under
0.6%, and the adjusting time can be shortened by 66% compared with the traditional PID algorithm. Simulation and experiment results
show that the proposed algorithm can realize stable, accurate and fast control mode, and this idea is proposed to optimize the control
strategy of electric-pneumatic valve positioner.
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Fig. 1 Working principle of electric-pneumatic valve positioner
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Fig.2  Crossover and mutation probability adaptive curves
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hardware design drawing
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Fig.5 Convergence curve of optimal objective function

value based on conventional genetic algorithm
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Fig.6 Convergence curve of optimal objective function

value based on improved genetic algorithm
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Fig.9  Anti-disturbance response curves of

two PID tuning algorithms
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