EHEERE LA
Control Theory & Applications

o530 B 2 W
2013 2 H

DOI: 10.7641/CTA.2013.20522

7% FE A B AR e R GE ) e 25 B AR 42 ol

AR, Rai K, Bk, BRIKHS

(PR TR BN 22, YL Bt 210094)

FE: M5t B RS E G R AEL MBI RS, 5INPT AEX & UL T RE AR, 45T
BEIX PR B S B I T v WA IS N RE A R S RGBT AL AR R S R A S B A S IR,
MR T XA RN SEAES AIENAE. 2T SRR T BE R 2%, Al 3000 502 B0r 14 Bk e Xt &
L BE 52 . SR Lyapunov 7 VEUE B T B BR BRI 22 I 3 BoBe Sk, S PIDFR Hil Jy 0:6) b (A 47 FLse 86 32 B, AR S
T RE S /N U S TR A% 0 R, I LA R R4 RS R RN k.

FHRIAL: DR LT AUAE XA, fr] R R 4, BRE T R4 KD E I N

FE S ES: TP13 CERFRINED: A

Adaptive backstepping fuzzy control for servo systems with backlash

DU Ren-huif, WU Yi-fei, CHEN Wei, CHEN Qing-wei
(School of Automation, Nanjing University of Science and Technology, Nanjing Jiangsu 210094, China)

Abstract: An approximate dead-zone function is introduced to build the model of the electromechanical servo system
with unknown parameters and nonlinear backlash; the method for selecting parameters of the approximate dead-zone func-
tion is also given. Two adaptive fuzzy logic systems are employed to approximate unknown parameters and the nonlinear
part of the servo system online, to avoid the derivation of adaptive law for each unknown parameter. Adaptive fuzzy con-
troller is also developed based on backstepping method, which effectively inhibits the influence of parameter uncertainties
and backlash nonlinearity. It is theoretically shown by using Lyapunov function that the position tracking error converges
exponentially. Finally simulations show that the adaptive backstepping fuzzy controller not only reduces gear transmitting
torque oscillation significantly, but also have higher accuracy and robustness in performances than PID controller.
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Fig. 1 A typical electromechanical servo system
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4.4 BB HT(Robustness analysis)
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