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Identification and control of friction parameters and
dead zone parameters of pneumatic servo system
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Abstract: To describe the friction and track trajectory of cylinder precisely and improve the portability of the control
strategy, a method of parameter identification based on genetic algorithm for LuGre friction model of pneumatic cylinder
and a method of dead zone identification for proportional directional valve were proposed. The reliability of genetic
algorithm in identifying static and dynamic parameters of friction was verified by simulation test. Mathematical models
of single cylinder and proportional directional valve were established, and the robust controller based on the backstepping
method was designed. Experiments were conducted to track sinusoidal trajectory with different frequencies and three
order accelaration and decelaration trajectory. The results show that accurate results can be obtained from methods of
parameter identification for LuGre friction and dead zone of proportional directional valve, and trajectory tracking control
with high precision can be achieved from the designed robust controller.
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K Y XT BRER R 2208 0.707 mm, REX TR A
0.271 mm; 4 SELERERIRAE N 0.125 m, 3% J5 0.5 Hz
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Table 2 Tracking control effects of controller at different

trajectory tracking signals

s en/mm ermd/MM  (em/An)/%
0.125 sin(nt/2) 0.707 0.271 0.56
0.125 sin(nt) 0.962 0.408 0.77

S 2k 1.013 0.541 0.81
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