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Abstract

For the complicated system like compressed air regulating system, it is difficult to satisfy the control
requirements by using traditional PID control. Fuzzy control as an intelligent control method can
be combined with PID control to improve the robustness of the control. This paper adopts the method
of variable domain to improve fuzzy control, which can improve the accuracy of control by changing
the size of the basic domain according to the change of error while the fuzzy control rules remain
unchanged. Since the establishment of fuzzy control rules in fuzzy PID control relies too much on
experience and has strong uncertainty, the genetic algorithm is used to optimize the fuzzy control
rules. In order to avoid the algorithm falling into the local optimum and failing to obtain the global
optimum solution, we add the region screening operation to improve the algorithm by introducing
Euclidean distance to partition the fuzzy control rules by screening the region to find the region
where the optimum solution is located. In this paper, the absolute value of the error time integral
performance index is selected as the objective function, and the compressed air regulating system
is modeled by MATLAB, and the feasibility of the control method is verified by simulation of the
control system. The simulation results show that compared with the traditional PID control and
fuzzy PID control, the variable domain fuzzy PID control based on genetic algorithm has improved
the following performance index and the anti-disturbance performance index of the system.
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Figure 1. Diagram of the fuzzy PID control system
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Figure 2. Flowchart of the genetic algorithm
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Figure 3. Model of the compressed air pressure regulating system
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Figure 6. Simulation result of the compressed air pressure regulating system
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