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A Study on Design of a Robust Vehicle Side-Slip Angle Observer

using an Integration of Kinematic and Bicycle Model
Hyunwoo Son*" - Seibum Choi”

Y2 Department of Mechanical Engineering, Korea Advanced Institute of Science and Technology, 335 Gwahangno, Yuseong-gu,
Daejeon 305-701, Korea

Abstract : This paper introduces the analysis of a well-known vehicle side-slip angle estimator which is based on kinematic
and bicycle models and presents a new integrated model-based observer system strategy to guarantee robust performance. The
proposed system also has compensation algorithm for biased inputs, which are lateral and longitudinal acceleration, by
estimating roll and pitch angle. The system ensures reliable inputs for the kinematic based observer and also reliable output for
the adjusted bicycle model-based observer. The proposed system consisting of each subsystem is decoupled for stability. The
performance of the proposed system is verified and evaluated for a variety of situations and maneuvers by using CarSim and

Matlab/Simulink.
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Nomenclature

C Ik front tire cornering stiffness, N/deg
C.,. : rear tire cornering stiffness, N/deg
/ '+ distance form C.G to front axle, m
[, : distance form C.G to rear axle, m

L : wheel base, m

0 I ground contact steering angle, deg
m : sprung mass, kg

[ : side-slip angle, deg

r,, @:yaw rate, deg/s

k, : understeer coefficient, deg/g

*

b

& 9-, E-mail: hyunwoos@kaist.ac.kr

@ : bank angle + suspension roll angle, deg
0 : pitch angle + suspension pitch angle, deg
Vypm + pseudo-measurement longitudinal velocity, m/s
v, : actual longitudinal velocity, m/s

v, : actual lateral velocity, m/s

a,: actual lateral acceleration, g

a,,: measured lateral acceleration, g

a, : longitudinal acceleration, g

a,,, - measured longitudinal acceleration, g

I : inertia of yaw moment, kg/m>

n, : noise of the acceleration sensor, g

n,.: noise of the yaw rate sensor, deg/s
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