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Vehicle Velocity and Tire-Road
Friction Force Estimation

B. Samadi K. Y. Nikravesh
M.S. Professor

Department of Electrical Engineering ,
Amirkabir University of Technology

Abstract

I o e
! This paper presents a new method to estimate vehicle velocity and tire-road
I frzctzon forces using an extended Kalman filter (EKF). A stochastic dynamic
| model is considered for tire-road friction forces and the vehicle motion equations
| are augmented to include friction force models. The state vector of this system
| consits of the vehicle longitudinal and lateral velocties, yaw rate, wheel angular
l'velocities and friction forces. A square root algorithm is used for EKF imple-
! mentation. The main features of this method are numerical stability and com-
| putational efﬁCLency The effectweness of the proposed method is demonstrated
| by sitmulation.
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6 - Singular

7 - Minimum man square

8 - Maximum likelihood

9 - xtended Kalman filter

10 - Recursive

11 - Floating point operation
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