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Design and Applications of Discrete Sliding Mode Controller for

Positioning Servo-Systems with Parameter Perturbance
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Abstract; In the positioning servo-system, which generally is configured by the D.C. pulse width modulator (PWM) ve-
locity governing system and position servo-loop, the parameter perturbance of PWM velocity loop really exist by reason of such
as the load behavior; power voltage supply ; operating setting value, etc. (1.2] "and it cannot be ignored. By using the identification
technique to form the mathematical model of the system, authors have confirmed the facts. Therefore, to design the discrete slid-
ing mode controller (DSMC) of the positioning servo-system, the perturbed parameters value bounds of the PWM velocity loop,
which is as the controlled plant of position servo-loop, should be accounted. Consequently, the design principle of DSMC for ac-
counting system with parameter perturbance is proposed by the authors. The proposed method can ensure the stability of system
with parameter perturbance and the behavior of non-overshoot, fast precise positioning. In order to reveal the effects of the design
method, the comparative research work is done by the authors. Also, it has been tested in an industrial experiment, the results
proved it is satisfactory.
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(Design of discrete sliding mode controller for
determinate model —— Method 1)
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Fig. 1 Block scheme of positioning servo-system
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X = AX + Bu. (20)
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Table 1 ~ Comparison of two design methods with control effects
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of discrete sliding mode controoller)
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Fig. 4 Industrial test of positioning servo-system

THiBESEE. TR RmE s fix, HPE
5(a) HKLE s, = 1. 94m B BB ARSI 2K 1L
I R AR TR, TR B N R AT AR R
SR MRS H . | 5(b) A/DERE s,
= 0. 52m 1 7 B R A% i 28 . LA B O = A, AL
MY 5 HICE A . ‘
4 #5iE (Conclusion)

R 2 T E O AR, AN RS
Fit, RGEA BRI AR BRI & R

£ % LK (References)

1 HHIFR% SGRER KRR Gah A w155, 1993,23
(2):36-41

2 Zekds% WHAST ARSI B A ML, 194,16
(4):43-44

3 Chan C Y. Servo-systems with discrete variable structure control. sys-
tems & Control Letters,1991,17(1):321 - 325

4 Katsuisa Furuta. Sliding mode control of a discrete system. Systems &
Control Letters, 1990,14(1):145 - 152

5 EEAL WIS B SR R P TR R, 1991

AL B
A . 1908k RIURE TSR, AT HHEY

v(1)

o(1)

0(t)

LA bt datlacatiag
(@) K &% € W by b & E R
5 AR E

Fig. 5 Real testing diagram of velocity and displacement
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