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Abstract; The autonomous lane-changing behavior during vehicle driving is an important function that

reflects the intelligence of self-driving vehicles. The lane-changing behavior can be divided into the
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generation of lane-changing intention, feasibility analysis, and the execution process of lane-
changing, in which the lane-changing execution requires planning a safe lane-changing trajectory for
the vehicle and tracking the trajectory under the premise of ensuring vehicle stability and safety. In
order to improve the lateral and longitudinal tracking capability of the self-driving vehicle during the
lane change, a vehicle lane change transverse and longitudinal tracking controller based on model
predictive control is designed. A three-degree-of-freedom vehicle model is established as the vehicle
lateral motion tracking control. Considering that the speed and acceleration changes in the longitudinal
motion during the lateral motion will affect the vehicle lateral motion and reduce the control accuracy
and safety, the point-mass model is used to build longitudinal controller, based on the model
predictive control theory, a nonlinear predictive vehicle model for transverse-longitudinal tracking
control is established. Consideringthat the predictive model is non-linear, the model is linearized and
discretedin order to reduce the difficulty of solution. The objective function and constraints of the
tracker are established and solved by quadratic programming, and three simulation conditions are used
to verify the effectiveness of the tracking controller. The final simulation results show the established
tracking controller has reasonable error under high speed conditions, the controller can track the

desired trajectory better, the vehicle can drive stably, and the combined horizontal and vertical

tracking controller has good effectiveness and robustness in lateral and vertical control.

Key words: path tracking; speed tracking; intelligent vehicles; model prediction control
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