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Optimization Design of Anti-interference Algorithm for
Wireless Communication in Urban Rail Transit CBTC System
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Abstract

The Communications-Based Train Control (CBTC) system serves as the core backbone for the efficient operation of urban rail
transit. Its wireless communication links are responsible for transmitting critical data between trains and ground control centers.
The electromagnetic environment in urban rail transit scenarios is complex, with challenges such as co-channel interference and
multipath interference posing serious threats to the stability and reliability of CBTC system communication, thereby endangering the
safety of train operations. This paper focuses on the anti-interference requirements of CBTC system wireless communication. It first
analyzes the types of interference sources and the shortcomings of existing anti-interference algorithms. Then, it proposes algorithm
optimization design schemes for the physical layer, protocol layer, and network layer, including adaptive spread spectrum algorithms,
dynamic spectrum allocation algorithms, and cross-layer cooperative anti-interference algorithms. Theoretical analysis shows that
the optimized algorithm system can accurately perceive, dynamically avoid, and actively defend against interference, effectively
enhancing the communication robustness of the CBTC system in complex electromagnetic environments and ensuring the safe and
efficient operation of urban rail transit.
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