Society of Mechanical Engineers

2302

HAE 2o 8 (C )
63 % 611 5 (1997-7)

W No. 96-0678

RARTGATF 4 7 E—FEIICE 37 oFOayv o7 L —F2 AT LY

ol Y, A H® W R HF R
A
7

Antilock Braking System Using Sliding Mode Control

Makoto YOKOYAMA, Yoshiaki IWATA, Shinji KATAYOSE,
Masamichi IMAMURA and Makoto NIBE

Current control algorithms for antilock braking system (ABS) are mostly table-driven and
should be frequently modified through various experiments, because the braking dynamics are highly
nonlinear with system uncertainties. In this paper, a new control algorithm is proposed for ABS using
the theory of sliding mode control based on a linearized system model, which represents nonlinear-
ities as external disturbances. The proposed sliding mode controller guarantees a highly robust
performance against large variations in the system parameters and disturbances. Furthermore, a
road surface estimation scheme using a disturbance observer is proposed in order to determine the
optimal reference input. Simulation results reveal the advantages of the proposed method in compari-

son with conventional linear controllers.
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Fig.3 Vehicle velocity and wheel velocity for nominal
model
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parameter variation
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Fig.7 Vehicle velocity and wheel velocity using
saturation function under parameter variation
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condition change
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