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Theory and Method of Intelligent Video Fusion Signal Control System for
Heavy Duty Railway
Yang Shangyuan
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Abstract : Inresponse to the problems of single perception dimension, insufficient collaboration of multi-source
data, and dependence on manual emergency decision—-making in traditional heavy-duty railway
signal control systems, this paper proposes a theoretical framework and core method for intelligent
video fusion signal control. Research is conducted from three dimensions: system architecture design,
multi-source data fusion, and intelligent decision modeling: constructing a four layer collaborative
architecture of "video perception data fusion intelligent decision—-making signal control", clarifying the
functional boundaries and interaction logic of each level; Propose a federated Kalman filtering method
based on entropy weight adaptation to solve video ATP. The problem of spatiotemporal registration
and fusion of heterogeneous data such as track circuits; Design a "safety efficiency" dual objective
deep Q-network (DQN) decision model to achieve adaptive adjustment of signal parameters in
dynamic scenarios. The research results provide theoretical support for the intelligent upgrade of
heavy-duty railway signal systems, which can effectively improve the comprehensiveness of system
perception, data collaboration, and decision—-making autonomy, and make up for the shortcomings of
the traditional system's disconnection from "perception decision control".
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