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Auto-Tuning of Sliding Mode Control Parameters Using Fuzzy Logic
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Abstract : Sliding mode control guarantees robustness in the presence of modeling uncertainties and external disturbances. Howevet,
this can be obtained at the cost of high control activity that may lead to chattering. As one way to alleviate this problem a boundary
layer around sliding surface is typically nsed. In this case the selection of controller gain, contro! bandwidth and boundary layer
thickness is a crucial problem for the trade-off between tracking error and chattering. The parameter tuning is usually done by

trial-and-errors in practice causing significant effort and time. An auto-tuning method based on fuzzy rules is proposed in this paper. In
this method tracking error and chattering are monitored by performance indices and the controller tunes the design parameters

intelligently in order to compromise both indices. To demonstrate the efficiency of the proposed method a mass-spring translation
system and a robotic control system are simulated and tested. 1t is shown that the proposed algorithm is effective to facilitate the

parameter tuning for sliding mode coutrollers.

Keywords : sliding mode control, chattering, controller gain, control bandwidth, boundary layer thickness, auto-luning, fuzzy logic
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Fig. 1. Structure of the closed-loop error dynamics.
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