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Abstract: In the train control system of urban rail transit, Train-to-Train (T2T) communication, a new train
communication mode, use direct communication between trains to reduce communication delay and improve
train operation efficiency. In the scenario of the coexistence of T2T communication and Train to Ground (T2G)
communication, an improved Advantage Actor-Critic-ac (A2C-ac) resource allocation algorithm based on
Multi-Agent Deep Reinforcement Learning (MADRL) is proposed to solve the interference problem caused by
multiplexing T2G links, and under the premise of ensuring the quality of user communication. Firstly, taking
the system throughput as the optimization goal and the T2T communication transmitter as the agent, the
policy network adopts a hierarchical output structure to guide the agent in selecting the spectrum resources and
power level to be reused. Then the agent makes corresponding actions and interacts with the communication
environment to obtain the throughput of T2G users and T2T users in the time slot. The value network
evaluates the two separately and uses the weight factor 8 to customize the weighted Temporal Difference (TD)
error for each agent to optimize the neural network parameters flexibly. Finally, the agents jointly select the
best spectral resources and power levels according to the trained model. The simulation results show that
compared with the A2C and Deep Q-Networks (DQN) algorithms, the proposed algorithm has significantly
improved the convergence speed, T2T successful access rate, and the throughput.
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