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A Study on the Vehicle Dynamics and Road Slope Estimation

{Abstract)

Advanced driving assist system can support safety of driver and passengers which
may require vehicle dynamics states as well as road geometry. It is essential to have
in real-time estimation of related variables and parameters. Among the road geometry
parameters, road slope angle which can not be measured is essential parameter in
pose estimation, adaptive cruise control and others on sag road. In this paper, Kalman
filter based method for the estimation of the vehicle dynamics and road slope angle
using a nonlinear vehicle model is proposed. It uses a combination of Kalman filter as
Cascade Extended Kalman Filter. CEKF uses measured vehicle states such as yaw rate,
longitudinal/lateral acceleration and velocity. Unknown vehicle parameters such as
center of gravity and inertia are obtained by 2 D.O.F lateral model and
experimentally. Simulation and Experimental tests conducted with commercialized
vehicle dynamics model and real-car.
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Fig. 1 3 D.O.F. vehicle model
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Fig. 2 Vehicle model in slope road
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Table 1. Results of vehicle parameters estimation
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