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Abstract

In the development of advanced vehicle control
systems, it is crucial to analyze the external forces
experienced by a vehicle. For example, the automated
driving systems make decisions based on the road
conditions; the anti- lock braking system (ABS) adjusts
the braking torque according to the friction force between
the tire and the road. Therefore, it is desirable to estimate
the tire-road friction in real time.

In this study, we establish a complex vehicle model
for high fidelity simulation and a simplified vehicle
model for synthesizing the estimation algorithm. The
concept of the friction circle is considered as a constraint
in estimating friction forces. However the variation of
vehicle parameters results in deterioration of estimation
accuracy; we thus apply the EM (Expectation-
Maximization) algorithm to simultaneously on- line
estimate the vehicle parameters.

Besides simulations, we also set up a hardware
platform and conduct experiments to verify the proposed
estimation algorithm.

Keywords: Tire Friction Estimation, Friction Circle,
Vehicle Dynamic Model
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