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Abstract

The change of air pressure in each branch of the multi branch air pressure system will not only af-
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fect the change of air pressure in other branches, but also affect the change of air pressure in the
main pipe, resulting in a coupling vibration between the air pressure in each branch air box and
the air pressure in the main pipe. Aiming at the problem of coupling vibration of multi branch air
pressure in the air pressure control system, this paper proposes an adaptive integral compensa-
tion neural network fuzzy control method to decouple the air pressure control system, uses the
adaptive neural network to train and learn the fuzzy rules, and introduces a self-tuning integral
controller to jointly control the multi-channel high-speed switch solenoid valve, so as to achieve
the effect of multi-channel air pressure accurate tracking control. The test platform uses AMESim
to build the simulation model of 64 branch air pressure control system, and combines MATLAB/
Simulink for joint simulation analysis. The simulation results show that the proposed adaptive
integral compensation neural network fuzzy control algorithm can significantly improve the air
pressure stability control effect, and has the characteristics of high control accuracy, good robust-
ness and strong stability in the air pressure control system.
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Figure 1. Structure diagram of high-speed switch
solenoid valve
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Table 1. System model parameter setting
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Figure 2. Simulation model of air pressure control system
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Figure 3. ANFIS grid structure
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3)if e>e, then u=e*k
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Figure 4. Joint simulation system model in Simulink toolbox
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Figure 5. Air pressure change under traditional PID control. (a) Pressure change in header; (b) Pressure change in branch
pipe
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Figure 6. Adaptive integral compensation fuzzy control pressure change
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Figure 7. Adaptive integral compensation neural network fuzzy control of pressure change. (a) Pressure change in header;
(b) Pressure change in branch pipe
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