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An Energy Consumption Prediction-Based Optimization Strategy for
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[Abstract] The power system and energy consumption characteristics of electric buses significantly differ
from those of traditional buses with internal combustion engines, and conventional eco-driving strategies cannot ful-
ly adapt to electric buses. An energy consumption prediction-based deep reinforcement learning model is proposed
for eco-driving of connected electric buses, taking into account of signal timing, information from preceding vehi-
cles, energy consumption characteristics and comfort of passengers. Firstly, natural driving data from battery elec-
tric buses is collected, and a basic energy consumption model is established using vehicle dynamics, considering
the regenerative braking characteristics of electric buses. A system identification model is then constructed to identi-
fy and estimate the unknown parameters in the basic energy consumption model. Next, the impact of different signal
phases on speed patterns when entering and exiting signalized intersections is analyzed, and state variables that ac-
curately describe traffic environment information are determined. Based on the constructed energy consumption mod-
el, a reward function is developed, considering safety, efficiency, energy conservation, and comfort. An optimiza-
tion model for eco-driving strategies at signalized intersections for electric buses is established using the SAC (soft

actor critic) algorithm. Finally, the proposed strategy is compared with the classic intersection passage strategy
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GLOSA. The results show that the proposed eco-driving strategy ensures vehicle safety across the four defined traffic

scenarios. Despite an average increase in travel time of only 7.29%, the strategy enhances comfort by an average of

21.96% and reduces energy consumption by an average of 24.47%.

Keywords: eco—driving strategy; connected electric bus; deep reinforcement learning; passenger

comfort; energy consumption prediction; signalized intersection
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