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Abstract

This paper describes a robust model-based roll state estimator for application to the detection of
impending vehicle rollover. The roll state estimator is based on a 2-D bicycle model and a roll model to
estimate the maneuver-induced vehicle roll motion. The measurement signals are lateral acceleration , yaw
rate, steering angle, and vehicle speed. Vehicle mass is adapted to obtain robust performance of the estimator.
Computer simulation is conducted to evaluate the proposed roll state estimator by using a validated vehicle
simulator. It is shown that the roll state estimator shows robust performance without exact vehicle mass

information.
J|=MdH
a,: ¥ 7= (mis)
M: 2t A 2% (kg)
mg: =25 g A% (ko)
a : onke S3 A% A A8 (m)
b : Auka F3 AF FAF A (m)
¢ : =7 (degree)
¢ . ST (degreels)
u: WF S= (kmh)
y o 8 ZtEE (degreels)
| :x% Wa B RAE (kgm)
|,:2% 83 B4 ZUE (kgm)
KroII : % 76}/‘0 7:”‘/'}: (Nm/rad)

C E 93 A5 (Nmiradls)

T Aedsta 71AZETs dzd
E-mail : startl1@snu.ac.kr
TEL : (02)888-7194 FAX:(02)123-1234

* Aqeusta A GT TR

—

S TR 0O 0@
A
r o
=

vk Z387Z; (degree)

—

Z:_
2

H FA FAel E2  SUV(Sports  Utility
Vehicle)e] =7F= 28] ztaFe] HE Alary
S7bstal v AE Atune 2 g
AA R AR DA T AL A AT A QL K-
Yal= ez dEA Avk AAE 2002
NHTSA(National Highway Traffic Safety Administration)
Bauxo] maw HEARLE A aF AbarolA] 3%9
W HES AAEh AP AL 33%e] ]2

o
L

(L fo rlo

1103



Aok ol g o] = Aol
T3 <oF4g A Ao (Vehicle Stability Control) <37}
= 3l

2 AEe] AE xHE] 3
Martens= 218k A B 242 xdsgd om@ 3t
olg 7lwtow ke A% A
AerEle] vk @ A=k AE A
Aaid e 249 245
O grixzze vscH
Aol 7hssitl. ey 27tu 27t =Ao)
e Hro] M7 des
2 TG wed A bed 57
279 24%Es F4ske 3o

AEs WA

é
o)
H]
Al 2 HH
2 a8}

o AFelM e A & &
FAst7] flsiAd md T = dE 4

A sl B

=
Ay
o
BN
o
9
ol
~
oz
i
fo
N
By
ol
ol
o
rg_‘(
> 7l

ole}, @

£d god A% A AL s A
Sepugel g Hde Qusl ojof O
Fa gl ol A% setuEsl dg o
wale e FAstel AH FA7 ANAE 5
dof. R ATdAE Aere] A
2 e #4700 ANAFoRA 2
_]

o o

9 e

il
£ Haust

A9,

ol
o
i

A
Rom, A=k Wst
o -
o
=

o] A% 919 Uehly] skl AEE a
249 27 §, 249 E4EE 42 o835
AeF AE A4S eI} o] mASAT

RI = f(a,,4,4) (1)

)

nlelo 7 27} Z7}4E % Phase-plane analysisES 3
ke ko] vl 7F A Ho A HolA]= #HE 12 U
B 2 AE AFE Aekegdt. @

Aol B 9B 2A4e] 23 4 ww
el gele] wo} Wk F FeHE F45
7] A o] T b 9l wE w54
7t Baseh eAAe 23 s ww A
o dal sRdeE £ &% wAg Adda 5
o & 4o 4717k Adsel ek

ww FhAE AN mRelA A & 4 9l
tn s A B eBe Sade %23
Qeio] Al e Witk B Ao Ae
gAAY 2% 9ol 94 T £F 2AS S
0% ¥ AW 97185 s

31 =g gaof ot 2 28 2A7

2% dgd o7 = &5 2ES Aolsr] 93
2 ATl M= Figl o 2 A 2FF EE(bicycle
modeD) ¥} Fig.2 ] & & ZEE& ARt &
e S| B4 Fig2 7 ol Addrel HElv}

-
=T

0

Fig. 1. Bicycle model
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Fig. 2 Roll model
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Fig. 8 Roll state estimate with mass variation
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