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Longitudinal polymorphic control of vehicle based on reinforcement
learning with prioritized experience extraction
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Abstract: In order to solve the polymorphic control problem of the longitudinal motion of vehicle, a
deep Q network(DQN) algorithm based on the rule of prioritized experience extraction(PEE) was put
forward. The vehicle longitudinal torque transfer model and reinforcement learning algorithm model
were analyzed and established. The transplantation of the algorithm and the formulation of reward
function were made taking the comprehensive limitations of the relevant factors such as speed and dis-
tance into consideration. Through the simulation and hardware-in-the-loop experiment, the effective-
ness of deep reinforcement learning algorithm in the longitudinal polymorphic control of vehicle is ver-
ified. In addition, PEE rule was introduced to improve the computational efficiency of conventional
DQN algorithm and solve the overfitting problem to some extent. The PEE rule also realizes the
smooth following speed of the main vehicle, which, in combination with the relative distance, im-
proves the comfort and safety during driving.
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