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Study of p-split Braking Control via Sliding Mode

Control Technique

Student : Hsu-Chi Cheng Advisor : Dr. Yew-Wen Liang

Department of Electrical and Control Engineering

National Chiao Tung University

ABSTRACT

This thesis studies the p-split braking control issues. When a vehicle
performs braking on a p-split road, it usually starts to spin, deviates from
its desired path and, even worse, might rollover because of the different
friction between the tire and the road of the two sides. Due to the
remarkable benefits of the Sliding Mode Control (SMC) design, including
rapid response, robustness to disturbances and/or uncertainties and ease of
implementation, this thesis investigates the robust p-split braking control
through the SMC design by appropriately adjusting the four wheel slip
ratios. Besides, an observer which is able to effectively detect the road
information is also presented to realize the slip ratio adjustment.

Simulation results demonstrate the benefits of the proposed scheme.
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- [kQ_l _ka‘ '5'kQ_2 +kQ_3] (A24)

zz

/i (x)

gll(x)z 1 ks '(kQ_z +kQ_4) (A25)
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1
8 (X): _I_'kRz_ﬂ '(Sdsat I +cd, '13) (A.26)

1
813 (X) = _I_'kszr '(Sé‘sat 1, —co,, 'ls) (A27)
1
g14(x):_1_'k1e2rl Iy (A28)
1
85 (X): I kg 1y (A29)

. V.-(=A,) wm,-r>-N r
/7“]1: v £ ﬂV 7 ﬂ"'V ] 'Tﬂ:fz(x)"'gzz(x)'Tﬂ

X X w X w

Vo-(0=4,) p,-ri-N

. X i 7y
Ay = v, V.J. : Vo, T, = f1(x)+ g5 (x)- T,
ey N
ﬂrl == (Vx rl) - IuerxrvaW : + er:WJW .Trl =f4(x)+g44(x)'Trl
. V(-2 -y N,
/1” —_x (Vx rr) _ ll’lrerr‘:tJW rr + er:WJW 'T;«r =f‘5(x)+g55 (X).ﬂr
V.-(1=2,) pyri-N,
i ne A30
fZ(X) Vx I/x Jw ( )

f5(x)= ' (A31)

f:(x)= 7 a0 (A.32)
_ Vx ‘(1—/1”,)_/1”, 'rvf .Nrr

filx)==— a0 (A33)

gzz(x):g33(x):g44(x):gss(x): Vr'w:] (A34)
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