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2 Guoneng Xinshuo Railway Co. ,LTD. ,Ordos,Inner Mongolia 010300, China

3 School of Electronics and Information Engineering, Beijing Jiaotong University,Beijing 100044, China

Abstract A deterministic transmission scheduling mechanism based on deep reinforcement learning under the digital twin archi-
tecture is proposed for the end-to-end transmission of mixed traffic flows in railway operation and maintenance scenarios,namely
end-to-end transmission scheduling mechanism for online mixed-traffic (E2ETSM-OMT). Based on the idea of differentiated
scheduling strategy,the proposed mechanism divides traffic flows into three categories: monitoring and data collection flow, con-
trol and execution traffic flow,and data analysis and business optimization flow,implementing cross domain end-to-end low laten-
cy transmission through deterministic technologies. Meanwhile, through model mapping and behavior mapping, the physical space
is projected to the virtual space with high precision in all directions. In the digital twin network.after constructing the topology of
mixed flows, deep reinforcement learning (DRL) agent makes pre-allocation decisions of transmission path and time slot re-
sources , taking the effect and efficiency into account,so as to reduce scheduling conflicts and resource competition among different
traffic flows. Compared with the existing mechanisms.digital twin technologies can realize the mutual mapping between the phy-
sical world and the virtual world, realize the application of DRL in non-stationary communication environment,and avoid the loss
of service quality caused by exploration in the real network. Simulation results show that the digital twin-oriented deterministic
transmission scheduling mechanism achieves high transmission benefits with low end-to-end overall delay while ensuring success-
ful scheduling of mixed traffic flows.

Keywords  Digital twin, Deterministic network, Cross-domain transmission, Differentiated scheduling, Deep reinforcement
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