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Signal Control of Single Intersection Based on Improved Deep Reinforcement Learning Method
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Abstract Using deep reinforcement learning technology to achieve signal control is a researches hot spot in the field of intelligent
transportation. Existing researches mainly focus on the comprehensive description of traffic conditions based on reinforcement
learning formulation and the design of effective reinforcement learning algorithms to solve the signal timing problem. However,
the influence of signal state on action selection and the efficiency of data sampling in the experience pool are lack of considera-
tions, which may result in unstable training process and slow convergence of the algorithm. This paper incorporates the signal
state into the state design of the agent model,and introduces action reward and punishment coefficients to adjust the agent’s ac-
tion selection in order to meet the constraints of the minimum and maximum green light time. Meanwhile, considering the tempo-
ral correlation of short-term traffic flow,the PSER (Priority Sequence Experience Replay) method is used to update the priorities
of sequence samples in the experience pool. It facilitates the agent to obtain the preorder correlation samples with higher matching
degree corresponding to traffic conditions. Then the double deep Q network and dueling deep Q network are used to improve the
performance of DQN (Deep Q Network) algorithm. Finally, taking the single intersection of Shixinzhong Road and Shanyin
Road, Xiaoshan District, Hangzhou,as an example, the algorithm is verified on the simulation platform SUMO (Simulation of Ur-
ban Mobility). Experimental results show that the proposed agent model outperforms the unconstrained single-state agent models
for traffic signal control problems,and the algorithm proposed in the paper can effectively reduce the average waiting time of ve-
hicles and total queue length at the intersection. The general control performance is better than the actual signal timing strategy
and the traditional DQN algorithm.
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Fig. 2 Design diagram of traffic flow situation

Network model architecture of 3DQN_PSER algorithm
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