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A Class of Smooth Nonlinear Sliding Mode Control Schemes for Robots
DAI Ying and SHI Songjiao
{ Departrment of Automation, Shanghay Jiaotong University- Shanghai, 200030, P. R.. China)

Ahstract: This paper proposes a class of smooth nenlinear sliding mode control schemes for trajectory tracking of robots
with uncertainties. The control struciure consisting of a continuous nonlinear compensator and a nonlinear feedback term is mod-
el-independent and can prodoce smooth control activity. The main feature of the control approach is that a new class of continu-
ous nonliner compensators and nonlinear sliding modes are developed based on a class of saturation-type functions to sumplify the
controller design and improve the transient performance. Furthermore 2 new first order bounding ploynomial on system uncer-
tainties is introduced instead of the conventional second order ploynomial. Tt is shown by Lyapunov’s theorem and simulations
that uncertain effects such as frictions and external disturbances are eliminated, and also the global asymptotic stability can be

warranted .
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2 R (Problem statement)
EFRETROBEAHM> T RERY » &
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M(gl4 + H(g.¢) = ,
{ H(g.g) = Clg.6)¢ + G(q) + f(g) + to{g.4.1).
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3 JE2 8 B8 ¥ I 88 i 31 ( Nonlinear slid-
ing mode controller design)
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4 {5 E(Simulation)
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Fig. 1 Tracking perfomance of nonlinear sliding mode control wilh +=1/3. p=3
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Fig.2 Tracking pérfomance of nonlinear sliding model control with v=p =1
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5 &5t (Conclusion)
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