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Abstract — For the flourishing development of the motor industrial technology in recent years,
the improvements between driving performance and security are promoted enormously. However,
most of the stability control systems for vehicles such as ESP, EBA and VDC, are always limited in
those studies such as yaw, side-slip, brake system or traction controls. In this dissertation, the
purpose of this study is concentrated on the users’ desires to design a roll steering controller which
is based on Grey theory and Kalman filter, and similar to a continuously controlled chassis
concept(Four-C, Volvo) framed in the central console. The studying approaches are first, by using
the grey theory and the vehicular dynamic equations to estimate the next roll angle of the vehicle
during passing one curve. Next, through combining the Kalman filter and SRL control rule, tire
speed and steering wheel angle to design a fuzzy grey controller. Consequently, the controller can
facilitate the driver to control the steering roll angle in dynamic way matching up with individual

driving habit, and improve the driving performance and security at the same time.’

Index Terms — Grey theory, Kalman filter, roll angle, yaw, side-slip, traction control.
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