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Unified Modeling of Trajectory Planning and Tracking for Unmanned Vehicle
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Abstract
jectory planning and tracking control are two functions in charge of generating reference trajectory according to the

Trajectory planning and tracking control of unmanned vehicles are the keys to autonomy. Generally, tra-

vehicle surrounding information and vehicle state information, and controlling vehicle motions according to the reference
trajectory, respectively. In this paper, a unified modeling method to integrate trajectory planning and tracking control
is presented. Based on the artificial potential field approach and vehicle dynamics modeling, the optimization algorithm
of model predictive control is used to select the optimal local trajectory defined by the artificial potential field as the
reference trajectory, which can be then tracked through vehicle motion control. A joint simulation of CarSim and MAT-
LAB/Simulink shows that this method can effectively accomplish obstacle avoidance for the unmanned vehicle in several
traffic scenarios.
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