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Fuzzy Anti-Windup Compensator Design with Applications

YU Jue, ZHUANG Jian, YU Dehong

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The traditional anti-windup compensator is difficult to adapt to a strongly nonlinear
systems by fixed feedback coefficients, a new anti-windup compensator from fuzzy idea is thus
proposed. Conditional integral and anti-reset windup are utilized, whose feedback coefficient is
fuzzily adjusted. Hardware description language is adopted to realize the algorithm., and the
multiplication and division operations are optimized and implemented into the field programmable
gate array to finally achieve hardware implementation for the compensator. The experiments
indicate that the new compensator enables to improve the accuracy and reduce the occupancy
resources significantly in the direct drive rotary valve control, the maximum overshoot of the
spool step response gets less than 3%, and the needed equivalent gates decrease by 41%

compared with that in usual cases.
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