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Abstract: In the case of regional temporary speed restriction, this paper investigated online deduction of train operation
situation to predict the operation of trains for dispatchers in real-time. Firstly, the study built the model of train operation
situation to analyze the train traction calculation and condition transition relations under the line conditions of temporary
speed restriction, neutral section, and gradient. The calculation methods of train acceleration, speed, and passing time at
each position were proposed. Then, an offline deductive approach of train operation situation was researched in the time-
efficient and optimal energy-efficient driving strategies. The online deductive approach based on expert systems was
developed with the historical data of train operation situation in the offline deductive approach. The simulation results
show that the distance step of 10 m can ensure solution accuracy and efficiency. Compared with the offline deductive
approach, the online deductive approach can effectively reduce the train delay and traction energy consumption, improving
the solution efficiency by about 20 times. This approach can also provide dispatchers with real-time acceleration and
deceleration of trains in future block sections. Moreover, it can predict the train arrival delay, thereby assisting dispatchers
to adjust the stage plan.

Keywords: Railway Transportation; Temporary Speed Restriction; Train Operation Situation; Train Driving Strategy;
Expert System
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Fig.1 State transition diagram of train operation phases
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Fig.2 Offline deductive approach of train operation situation
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Fig.3 Online deductive approach of train operation situation
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Tab.2 Sensitivity analysis results of the distance step
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Tab.3  Simulation results under the offline and online deduction approaches
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Fig.4 Train operation situation under the offline and online deduction approaches
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Fig.5 Results of the rescheduled timetable
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