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Predictive Energy Management Strategy of Plug-in Hybrid Electric Vehicle with

Computer Vision
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[Abstract] For the problems of inaccurate speed prediction and poor SOC adaptability under the traditional
model predictive control, the plug-in hybrid electric vehicle (PHEV) is taken as the research object, and the speed
prediction model based on computer vision is combined with the deep deterministic policy gradient (DDPG) algo-
rithm to achieve the real-time state of charge (SOC) reference trajectory planning and optimal power allocation con-
trol of PHEV. A SOC reference trajectory planning model based on the enhanced DDPG is constructed, and a speed
prediction model based on computer vision with cascaded long short-term memory network is constructed, based on
which the optimal controller based on the model predictive control is used to achieve the accurate tracking of the
SOC reference trajectory and power optimization. The results show that compared to the traditional DDPG, the strate-
gy proposed in this paper increases the overall vehicle economy by 5.66% , reaching 97.93% of the global optimal
algorithm. It also improves the overall vehicle economy by 2.92% compared to the energy management strategy with-
out computer vision.

Keywords: plug—in hybrid electric vehicle; energy management strategy; computer vision; speed
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