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Deep Reinforcement Learning—Driven Priority Signal Control Strategy
for Emergency Vehicles

WU Jianting, TONG Ning, DONG Peng
(School of Railway Intelligent Engineering , Dalian Jiaotong University , Dalian 116052, China)

Abstract: In order to ensure the safe and fast passage of emergency vehicles such as ambulances and fire trucks through intersections, a deep
reinforcement learning driven emergency vehicle priority traffic signal control algorithm EMV-DQN is proposed. By constructing a state repre-
sentation of emergency vehicles and designing a reasonable reward function, comprehensively evaluating the current traffic flow status and re-
al-time traffic demand of emergency vehicles, dynamically adjusting the phase of signal lights, and achieving priority traffic for emergency ve-
hicles. Experiments based on the SUMO simulation platform show that in the scenario where emergency vehicles from multiple directions arrive
at intersections simultaneously, EMV-DOQN significantly outperforms traditional control methods and existing reinforcement learning algo-
rithms in terms of traffic performance indicators such as average travel time and waiting time. Compared to fixed timing control, it can reduce
emergency vehicle delays by 29%; Compared to the baseline algorithm without emergency response mechanism, the comprehensive traffic effi-
ciency of emergency vehicles has increased by 4.9%. This method ensures the priority passage of emergency vehicles while reducing the impact
on social vehicle traffic, effectively improving overall traffic efficiency.
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Fig. 1 The signal control system framework that supports priority

passage for emergency vehicles
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Fig. 6 Variation of cumulative emergency vehicle delay under differ-
ent control methods with training episodes
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Fig.7 Comparison of emergency vehicle traffic performance under different control methods
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