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Design of an ABS Control Algorithm using Wheel Dynamics
Kwanghyun Cho™” - Seibum Choi" - Joohyun Ryu” - Chongkap Kim®

Y Department of Mechanical Engineering, KAIST, 373-1 Guseong-dong, Yuseong-gu, Daejeon 305-701, Korea
* Hyundai Motor Company, Hyundai KIA Motors Bldg,. Yangjae 2-dong, Seocho-gu, Seoul 137-938, Korea

Abstract : In this paper, an anti-lock brake system(ABS) algorithm using wheel pressure sensors is proposed. The wheel
pressure sensors are used to estimate the road friction coefficient, which sensors are used recently to smart cruise control
system and a hybrid car. The road friction coefficient is the most important information to control the vehicle stability. Using
the estimated road friction coefficient, the vehicle detects mu-transition situation such as high-to-low mu or low-to-high mu
and split-mu situation easily. Also, the performance of the estimation for vehicle states such as vehicle speed and acceleration
can be improved. Especially, it is efficient to control the left/right and front/rear wheel independently because the friction
coefficient is estimated separately. The simulation has been performed to verify the robustness of the proposed ABS algorithm
in a variety of road conditions which has different friction coefficients.
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Nomenclature A : cylinder area
¥, : disk radius, m
I : wheel inertia, kg'm’
@ : wheel angular velocity, rad/s Subscripts
M : friction coefficient

R : rotating radius, m
sz , F_: front/rear tire vertical force , N'm

T, : brake torque, N'm
F: clamping force, N
M, - caliper friction coefficient

P, : brake pressure,

* 2334, E-mail: khchoO8@kaist.ac.kr.

ABS : anti-lock brake system
SCC : smart cruise control
HEV: hybrid electric vehicle
ESC: electronic stability control
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Fig. 1 Wheel dynamics

2. & Clo|Le|AE vy

ol s

S8t

3

4>1«

A QHAE AR Alolsly] sl Ao
B o2t Aol FaFQ) wvie] et A
o] 7o) oFoiAol Tt ABS Aol F4H
Wol wel wajolae] gk Aol7} o] Folx|7]
Tol A Aol AT A Fad due

Sk =
a9

F
HH
LN

o

-
a—

2.1 @ cojuyA

Fig. 12 =915 FPF gl ozt 5ah
TES HARE), o)A RuE HPAe Tty

chew} et

[wd):ﬂRFz_TB (1)

A (D& AstaA 1= nf@AS dig Aow
Aelsha 21(2)9} o] Hr},
I o+T,
Dl— (2)
RE,
o] W] AF &%, 3| AUHEI} A& inertiat: -

7Hsgk Q1AbolH,
FAE]ojof gt} 2l

A= BHola Edo o FHu I}
A& 7102 cycling 3171 wiell FH o
S 97 g E cycling 3= 39
Astojof s}, B =FAME rate-limiterE ©]
g3ato] F4E npEAe] Hdigvks Agdow
& ol gk mpRAleE 4

%4

=4
BHol3 torquedt 2 EEH
2hgel 7l



Fig. 2 Longitudinal dynamics
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