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Annotation

Intelligent control systems are revolutionizing railway operations by improving safety,
punctuality, and energy efficiency. This paper discusses smart signaling technologies,
predictive maintenance algorithms, and automation in modern railway networks.
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Main Text

The adoption of intelligent control systems in railway transport enhances the reliability
and safety of train operations. Modern signaling systems such as the European Train
Control System (ETCS) and Positive Train Control (PTC) enable real-time speed
regulation and collision prevention.

Predictive maintenance uses Al and big data analytics to detect early signs of
component wear or malfunction. Sensors installed on locomotives and tracks
continuously monitor vibration, temperature, and load parameters. This allows
operators to perform maintenance before failures occur, reducing downtime and costs.

Furthermore, autonomous train operation (ATO) is gaining momentum in metro and
high-speed networks. These systems rely on advanced control algorithms and high-
speed data communication to ensure precise braking, acceleration, and route
management.
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