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for Enhancing the Lateral Stability During Cornering
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Abstract

This study proposes two ESP systems which are designed to enhance the lateral stability of a vehicle. A
BESP uses an'inner rear wheel braking pressure controller, while a EBESP employs an inner rear wheel and
front outer wheel braking pressure controller. The performances of the BESP and EBESP are evaluated for
various road conditions and steering inputs. They reduce the slip angle and eliminate variation in the lateral
acceleration, which increase the controllability and stability of the vehicle. However EBESP enhances the
lateral stability and comfort. A driver model is also developed to control the steer angle input. It shows good
performances because the vehicle tracks the desired lane very well.

715ME
P Rl = B A
4 SR BEREERCE 5y 2%
a :CG oA AFEA 9 Az ¥ .8 7
b :CG oA FEAAY A Yot 71 8 7
Fm” : H}’?’] ﬂz\j “}%‘3‘3 d) . % Z‘}
F, 2 S Y A ol As
I, : AE B4 EdE Aa  BY vndd A
Py : AlF 4 T, R P i == P e
T : A% Wb ® :aHE A £
r : Baola favA
yo A% 87 , . M E
Ty  AlE BES _
T, :powertrain 2.2 BE O TF EZ LA} vlny e =ddN FAEL &= A
T A9AR, 949, SARSL AAAEATHT, , vkl 22 @3 (locking)el 2 AT
AANGE £571ARE7£HAAE (TIC) nnaY A 2 2% 459 asU 249y
E-mail : mechsong@inje.ac.kr ole] B E ¥5lo) ABS (Anti-lock Brake System)7}

TEL: (055) 320-3755 FAX : (055) 324-1723

* M=o olu] xleke + AaE o =z
AW A AERHFIR, TIC hdeigon on Al A AE &

Heih AR AFY FAEN S B




Ao A F3 ARG ZeE A ESP Al29 A F A H)

st7] 918t} TCS(Traction Control System)o] 7H'2
HAon FaAgE F435 Frbsta g

ojof o] A ML FAAA A7 sl

FAgo] ML E HE Fo Jov YuEH

3| B+ ESP(Electronic Stability Program)E

#& & gtk ESP A2®E YMC(Yaw Motion

Controller) Z-& VDC(Vehicle Dynamics Control) 2 2

Teid gom LAY 2% L A QAo 2
Fol HAsI WIES st AP HH £F F

PYY I G A8 2He dn 9

(yaw motion)& HAFA7Ic} B
ol WHE AIee P& Aolste e T
Y3 AE(slip angle)yZ Aol 3t ® whok vz
A =7t AAH oversteer =2 understeer 9} Z
@go] wAsH ojejg Aol B} Azba)x|
2ge] 2~F(spin) A4do] HAAFT)
upalr vy =g Aojste FubeF oA
AE 2REy] sty Be 9FAE 2 A5A
AE9 =FHo] AFE: 9t} Bosch AlA=
VDC & A3l 28® Continental TEVES Aloll 4]
= ESP & /el th® van Zanten 592 2o
2 &FE& ol&sd "y ZA=E Aoy ¢
AE F o Youn TMe AE ¥ o
B3t 8 FEFE TAANA Az AL L AA
= A7 2348 $EYo

o] AFdME F FFo ESP AAE [BESP
(Brake ESP) ¥ EBESP(Enhanced Brake ESP)]& 7l
WGt BESP = Aol X3 F FE obE np
Ao AF &AL Aolste Axlolw EBESP &
TF % ulg #u ohzl HE ulgE vz o
G FAlo] AojslE AAwo|th o)l 3 A
28 RS ke A 2d 9 ez v
£ A% 29 sliding mode control 7]Y& o] &
st ABS Alol7|E MAZGT B3 gU¥F =
AollA vheket 23 AL o) &t Ay md
4 Aolrle] H%e Hrskgh

a o

ol
2

2. R Y

21 AE Y9 29

2% 2 El2 ABS 9 ESP Al4H2] AA9 A%
H7HE gt HRsle ARA(chassis) B @, w4
(wheel) 22 723 A5 X (brake system) E2
2 FAEH o A EHE 15 AHE(Degree

1277

O

§
L8
Fig.1 Vehicle model

of Freedom)& 71A|® o] ¥ sprung mass 6 AH-E
A 2~#M(suspension) 4 AFE, HF 4 AFE
a8ln =% FA7E 1 AFEE A OFg 1)
2% 2dol dig Hth zAE Age FHz
3o 71Ese] Y0P

2.2 Bl (wheel) Z&
ahgkel whg 2o o2y g

I, a.)wi ==L -Fr,-T;+T
=_A‘Pbirb_inrw—Frollirw+TS : M

2 ()9 e AU A EF, =9 uopF
B4, 34 vpE EZ 3383 Aoz XREY
T EAE =¥ 4714 P, = AEYE r, = ou)
Fo] FHNoZRE Bo)a o =(brake path)d] F
AR A, F, & v A9 Fug 8, ag
31or, = OH WA S JeEbdioh X =1, 2,3, 4
ol Z+7} AR EHILER), ASFMETLEK), $15
(BEw) 293 FSEHBLER)S B30,

23 3™ o}EE (rolling resistance force)
A npgEE g o] AFolhAn)
Frolli :erFm‘ (2)

A7 A A AF L S g

o= fo+3.24£,(K v, /100P%
A7 f, = 00105 9 f; = 00055 £ curve fit
Aol K,y = 2237 = @9 milehour & meter/
second & WE3L7] 93 Aotk v, = 67}
Fta Qe WP vl SES HaTh



1278 =23 F.

24 i oA A $(slip)

ABS A7l wnsRA AFE ol &3ty AT
dEE Axen. mned Ags A g
st z+ w7 Gwh 23 EA E(locking) Y
Bl o3 Zo] Ao

Ay =2t = Deile 3)
Ve
25 OfE A%

Bl o) vhd Alg p wbAe mwzhe) mhEdE,
Fpe % v}3i0) 2g8ls 549, F,9 H2A oL
3 2ol AelAn

_Fpic
F

o} Z A& Burckhardt A& o] &3}o] ofg3 &
of AN 4 QYTrO

Hlgesi)= {1~ exp(= e Ape o )}~ 3 0mesi )
A7V g = BIEA A} AR Zslip
angle)?] 4% FFoldh. 4 (HE HEHE
Burckhardt © 4& X% &Es} nalo] shsiAE
vote) Ggg meiste] e gol #FY F
Atk

ﬂ(’lke si) = [cl {1 - CXp(—- G A’Re si )} - C32'Re Si]

x exp(— C4'1Resivcoc)x (1 ‘Canz) (6)

A7 vepe © AF FA FAHY Fxolv AF
¢, ¢ 2B A ¢35 Table 1] JERHSILH ¢, =
0.02~0.04sec/m L8 3L ¢;=0.00151kN?o|t},

*

26 2%

$AA 2de A LAY YFL BAG 3
ojt}, $-AHz Zde A Wy Ay A 23
agin B2 23 S ot 4F%e vy g

of A&g mALE o2l 9w of AFoME 2P
e BAFAL® Z, 2% 9 g Aol
AgetnA s 27 Azt AT 2o 54 3
o Ag (9, €A% FA A () 2@

Table 1 Parameter sets for friction coefficient
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(] C> C3
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Fig.3 Vehicle responses on snow paved road — J-turn
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Fig. 4 Vehicle trajectories on snow paved road — J-turn
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Fig. 6 Vehicle trajectories on wet asphalt — sinusoidal input
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