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An Intelligent Recommendation Method for Intersection Signal Phase Plans Based on the Inte-
gration of Generative Adversarial Networks and Decision Trees

Chen Gangmei, Zhou Yong, Zhu Jiaxiang, Wei Hongkun, Lin Tao

(Shenzhen Urban Transport Planning Center Co., Ltd., Shenzhen Guangdong 518057, China)

Abstract: To address the limitations of traditional signal design at urban intersections in China, which
mainly relies on fixed phases and expert-based configurations, this paper proposes an intelligent phase opti-
mization method that integrates Generative Adversarial Networks (GAN) with an interpretable decision
tree, and develops a full-process intelligent framework encompassing data augmentation, feature mapping,
and plan recommendation. The proposed method innovatively combines static intersection conditions, such
as lane channelization and geometric layout, with dynamic traffic characteristics, including turning propor-
tions and flow fluctuations. A GAN model based on an enhanced Gumbel-Softmax technique is adopted to
address the problem of limited traffic samples. It expands 159 observed intersection samples into 15,104 ef-
fective training samples. Furthermore, a decision tree model using the classification and regression tree
(CART) algorithm is constructed to perform "feature-phase" mapping. The node splitting strategy is opti-
mized based on information gain, which enables accurate matching between multidimensional traffic char-
acteristics and signal phase plans. Empirical applications at six different types of intersections in Beijing
and Tongxiang show that the proposed method reduces the average queue length by 12.3% and the average
number of stops by 11.5% after optimization. The results provide a practical and implementable solution
for dynamic signal phase optimization at urban intersections.
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Fig.1 Distribution of critical traffic flows at four-legged intersections and T-junctions
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Tab.1 Characteristics of intersection samples and descriptions of their values
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Tab.2 Types of intersection signal phase plans
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Fig.6 Comparison of signal phase plan type distributions between observed

and generated samples
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Fig.7 Comparison of ROC-AUC values of decision trees under different

sampling ratios
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Tab.3 Summary of intersection information in case study
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Tab.4 Signal timing for intersections in case study s
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