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Design of optimal torque vectoring control system with predictive approach for
improvement of stability and energy consumption in electric vehicle

B. Najjari Department of Mechanical Engineering, Sahand Unityes$ Technology, Tabriz, Iran

M. Mirzaei Department of Mechanical Engineering, Sahand Unityeo$ Technology, Tabriz, Iran

A. Tahouni Department of Mechanical Engineering, Sahand Unityeo$ Technology, Tabriz, Iran
Abstract

In this paper, a control system with two layersnslytically designed using prediction-based opiticomtrol method for nonlinear vehicle

dynamics. In the first layer, an optimal externakvyaoment for stabilizing the vehicle lateral dynamgsdesigned. After transforming this
external yaw moment to differential forces betweenftiur wheels and by using the inverse tire modegftraction of desired longitudinal

slips, the desired values are sent to the secqed. I the second layer, each wheel motor reguthggontrol torque to track the desired
slip. Since the energy consumption of battery ipartant in electric vehicles, considering the opfirontrol idea for designing the torque
vectoring system reduces the battery consumpfidrerefore, by examining suitable weighting factdhg electric motors are forced to
operate within the admissible range and also th@nmim usage of batteries are provided. The simulatsults demonstrate that the
designed control system has a suitable performanmep with nonlinearities and consequently stadslithe vehicle.

Keywords: Predictive ptimal control, Electric vehicle, Vehicle stabilitforque vectoring,Energy consumption.
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