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ABSTRACT
The purpose of this study is to develop an appropriate vehicle yaw stability control system by using vehicle longitudinaland lateral
dynamic simulation model. The system input of this study includes the steering wheel angle, vehicle speed change, and vehicle yaw
rate to calculate the distribution of vehicle traction and braking force distribution so that the vehicle lateral stability control can be
assured. This study established vehicle longitudinal and lateral dynamic simulation model from vehicle dynamics of longitudinal and
lateral force, and vehicle design parameters. The object oriented simulation program Matlab/SimulinkR was used to analyze vehicle
motion dynamic response. Simulation program can be used to predict the yaw rate response of vehicle when one side wheel slip
happened. When the vehicle yaw rate is calculated, the proper locked and controlled Limited Slip Differential (LSD) mechanism and
brake force applied to reduce the yaw motion of the vehicle. This study propose a compound traction force control method by using
fuzzy logic controller to determine the proportion of longitudinal traction distribution out of LSD from vehicle wheel speed and yaw
rate. Vehicle yaw stability control hardware-in-the loop simulation used CAN Bus as the By-Wire platform communication network.
Vehicle longitudinal and lateral dynamic simulation program established in this study integrated the CAN control interface card
with XPC Target with vehicle sensors and actuators to analyze the vehicle yaw controlled response. This study developed vehicle
stability control simulation and hardwires integration methodology which can be used to optimize vehicle controlled lateral stability
states with shorter tuning period. This method can improve vehicle active safety, reliability and prevent vehicle instability accident,
reduce research and development time of vehicle stability control system.
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