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Traffic Signal Control Based on Enhanced Double DQN

SHI Lanze , WEN Feng

( Shenyang Ligong University , Shenyang 110159, China)

Abstract: Deep reinforcement learning algorithms are widely used to address traffic signal control
problems with spatial complexity and temporal stochasticity. However, neural networks in existing
deep reinforcement learning algorithms lack sufficient capability to extract traffic features, failing to
fully analyze spatiotemporal information in complex traffic scenarios. To better alleviate congestion
pressure,,an enhanced Double Deep Q Network-based traffic signal control algorithm is proposed.
This algorithm is built upon an empirical strategy based deep reinforcement learning algorithm, in-
tegrating a global spatial modeling mechanism and a temporal memory enhancement mechanism in-
to the convolutional neural network , which deeply mines spatial correlations of road networks, accu-
rately captures temporal dependencies of traffic flow,comprehensively extracts the spatial and tem-
poral features of the road network environment,and therefore generates efficient signal control deci-
sions. Experimental results on the SUMO simulation platform demonstrate that this algorithm re-
duces vehicle waiting counts and shortens the average waiting times, efficiently improving the oper-
ational efficiency of the traffic system.

Key words: deep reinforcement learning; traffic signal control ; convolutional neural network ; en-
hanced double deep Q Network
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Fig.1 Receptive field and feature matrix
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Fig.4 Convolutional neural network architecture
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