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The Study of Sliding Mode Variable Structure Control of the
Anti-lock Braking System Based on Optimal Slip Ratio

LIU Guo-fu ZHANG Qi WANG Yue-ke ZHENG Wei-feng
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China
Abstract The non-linear and time-varying mathematical model of the anti-lock braking system ABS is established and the appli-
cation of sliding mode variable structure controller SMVSC in ABS is implemented. Two kinds of estimation algorithms of the optimal
slip ratio realized by recursive least squares are proposed one based on the mathematical model of cohesion coefficient vs. slip ratio
curve the other based on the shape of this curve. The simulation results show the feasibility and validity of SMVSC based on optimal slip

ratio.
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Tab.1 The parameter values for different road surfaces
€1 €2 €3 Pi P2
1.2801 23.99 0.52 10.5104 34.5987
0.857 33.822 0.347 18.3410 58.4155
1.1973 25.168 0.5373 11.2732 39.0633
1.3713 6.4565 0.6691 14.5401 6.2497
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Fig.2  The simulation results of abrupt road surface
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