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Sliding mode robust tracking control for linear servo system

based on RBF neural networks compensation
SUN Yi-biao, GUO Qing-ding
(Electric Engineering Institute, Shenyang University of Technology, Liaoning Shenyang 110023, China)

Abstract: Permanent-magnet linear servo system has the merits of high speed. high response, and direct drive etc. ., but
the load disturbance, end effects, nonlinear friction, and the change of system parameters reduce the servo performance of the
system. To eliminate the influence of the uncertainties mentioned above for ensuring tracking capability, in this paper a robust
tracking control strategy is proposed, combining the variable structure control { VSC) with the radial basis function neuron net-
work (RBFNN). The VSC has the merits of high response and the invariability to uncertainties, but its ~chattering” phe-
nomenon negatively affects the placidity and positioning precision of the linear servo system. An RBFNN is applied to model the
uncertainties caused by end effects, parameter variations, friction, and extemal load etc., and an objective function with dead
zone is introduced to shorten the learning process. The compensation control based on RBFNN attenuates the chattering level of
the control input and improves the static precision of the system. The simulation results show that this control scheme not only
has a strong robustness to uncertainties of the linear system, but also has a good tracking performance. In fact, the control
greatly improves the robust tracking precision of the direct drive linear servo system.

Key words: permanent-magnet linear synchronization motor; direct-drive; end effects; sliding mode variable structure
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Fig. 1 End effect force without load
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PMLSM & 5 78 R i 5 2
ug = Rig + pAg - WA, (2)
ug = Ri, + pAg + 044, (3)
Ad = Lgg + Apus (4)
A, = Ly, (5)
R Rk A
Fo = 2 apiy + (L - LDig,).  (6)
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s = Jvdt. (8)
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Fig. 2 Block diagram of PMLSM servo system with
SMVSC based on RBFNN
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4 E-T RBFNN Y #h {2 = i ( Compensation
control based on RBFNN)
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Fig. 3 Block diagram of RBFNN
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Fig. 4 Curve of displacement-tracking characteristic of
system with tradition SMVSC
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6 4512 (Conclusion)
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