931 B 4 M
2014 4E 4 H

= HERES KA
Control Theory & Applications

Vol. 31 No. 4
Apr. 2014

DOI: 10.7641/CTA.2014.30778

FAT i AR LA A b B R B i I 3 28 T 2
TR, VAT, AR

2. EZEAFMAEE S S T2 TR, Tk 2525 066004)

FEE: £ HATARZRVE  SHORH E M R4 NN o) 5001 B A I Ao B AR 4, S H T — b 3G W Bh A T 4 1 4% 1)
BT IT V. 1% TT V87843 2 FR AR A 1k, ) FH Uit 1 1) R R A B4 A o R S AR LR AR T AT S AR 4, 3T SR
A T BRIz 5. Yok #2181 A\ Nussbaum iR 5, DLAME 5 RIS | ) A 25 1k 1. 8 5 44 4
fLyapunov B8 1, IE W IR RGBT G155 — 3 & AT L. I B85 R W, BT vk BO4a 2% AT B3 A R IR 200 R,
A LS 39 T S AR B 500E A B R,

KSR FIRA IR B AR S W, AT 154 Nussbaum A% H & W45

hE S %S TP273 CERFRISED: A

Adaptive dynamic surface control for
electro-hydraulic servo position system with input saturation
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Abstract: A controller design method based on adaptive dynamic surface is proposed for electro-hydraulic servo po-
sition system containing nonlinearity, parameter uncertainties and input saturation problem. Taking the saturation charac-
teristic into account sufficiently, we use a hyperbolic tangent function and an auxiliary control signal to achieve equivalent
transformation of the nonlinear model. The anti-windup controller is thus obtained by using dynamic surface method. In
the design process, a Nussbaum function is introduced to compensate for the nonlinear term arising from the input satura-
tion. It is proved by constructing appropriate Lyapunov function that all the signals in the closed-loop system are uniformly
ultimately bounded. The simulation results show that the designed controller works with good tracking effect and reduces
the adverse effects caused by input saturation effectively.
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Fig. 1 Schematic diagram of the valve controlled

asymmetrical hydraulic cylinder
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Fig. 2 The curves of saturation and approximated functions
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Huns = 10V, YA D2(0) = [0.1 0 0]", 61(0) 15 . o
= 2x107°, $(0)=3.1x1073, A5(0)=2.1, D(0)=0. ol e KL

OIS AERE = (o) :

ki =20, ky =20, ks =22, ky =30, c =T, o >

loy =400, 13 =5 x 107°, ly3 = 0.05, Ip = 250, s o

A =1x10%, \y =420, A3 = 8000, A\, = 2000, o

75 = 0.05, 73 = 0.05, 74 = 0.05, s, = 2.5 x 10°.
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