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Research and Half Practical Simulation on Adaptive Sliding Control
Algorithms of Automobile Antilock braking System

LIU Bo, HANG Qi, LUO Fetlu, LIU Gue-fu
( College of Me chatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: This paper presents a parameter- adaptation sliding control alorithm based on the analysis of zere- order switching sliding
mode control algorithm for the nor linear control model of Antilock Braking System ( ABS) . The agorithm, which combines sliding mode
control, adaptive control and ABS, weakens the nfluence of chattering on braking process. The closed loop emulated system of ABS, on
which ideal and half practical simulation are completed, is designed and constructed. The results of simulation verify that the adaptive
sliding algorithm has the advantage of less the brake torque chattering and smoothening fluctuation of wheel speed signals compared with
pute sliding contwol algorithm.
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Fig.3 Simulation result of braking process on watery asphalt wads adopting adaptive sliding algorihm
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Fig. 4 Half practical simulation result of braking process onwatery asphalt roads adopting zere- order sliding algorihm
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Fig.5 Half pr:dical simulation result of braking process on watery asphalt roads adopting adaptive sliding algorihm

, : M= 250kg, R= 0.31m, F.= 9800N, /= 1.1lkg*m’,
f2(x2)=0,f1(x1) = cw (Re1+ wind _gust)z, wind _gust= 0, ¢, = 0.0058, b= 31. 62, b= 684.24, b3 =
0.91,x1(0)= 21. Ty's, x2(0) = 70rad/s, &= 50( i= 1,2, 3), A= 0. 1308, y= A— acos( H)e ',, a=
0.01, B= 8T, r= 20, a,= — 1031.65, b,= — 40, c,= 1031. 65, K(X)= 0.857x [1— exp( - 33. 82 x X |-
0.347x A ki(t)=[1+ 700e” "1/ 1+ e 7], k(1) = 100, c1= 50, c2= 10
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