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Abstract

This paper describes a Unified Chassis Control (UCC) strategy to prevent vehicle rollover by integrating
individual modular chassis control systems such as Electronic Stability Control (ESC) and Continuous
Damping Control (CDC). The UCC threshold is determined from a rollover index computed by estimated roll
angle, roll rate and measured lateral acceleration. A direct yaw moment control method is used to design the
ESC based on a 2-D bicycle model. Similarly, the CDC is designed based on a 2-D roll model using a direct
roll moment control method. The performance of the proposed UCC scheme is investigated and compared to
that of modular chassis controllers through computer simulations using a validated vehicle simulator. It is
shown that the proposed the UCC can lead to improvements in vehicle stability and efficient actuation of

chassis control systems.
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Fig. 1 Schematic diagram of the roll state estimator
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Fig. 6 Steering wheel angle (Fishhook)
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Fig. 7 Road profile (right side of the vehicle)
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