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Fractional order PID control of pneumatic variable load loading system

Guo Genwang, Liu Fucai, Gong Zhengyang
(Key Laboratory of Industrial Computer Control Engineering of Hebei Province,
Yanshan Univerisity, Qinhuangdao 066004 )
Abstract
The aerodynamic loading system has many factors such as time variation, time delay, strong coupling and non-
linearity. In this paper, the aerodynamic loading system controlled by fractional order PID ( FOPID) is designed for
various factors that are not conducive to control of the pneumatic loading system, and the parameters of the FOPID
controller are optimized by combining with particle swarm optimization algorithm to achieve the optimal control of
output pressure following the given waveform output. The simulation and experimental verifications of different input
waveforms of the system are carried out, and the results are compared with the traditional integer order PID control.
Experimental results show that FOPID control has high control accuracy, fast response and strong anti-interference
ability, and can control the output pressure to follow the given waveform output more effectively.
Key words: pneumatic loading system, pressure control, fractional order PID (FOPID) , particle swarm opti-

mization algorithm
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