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Abstract: This paper presents three innovative solutions for enhancing safety and efficiency in rail 

transport systems. First, an automated level crossing gate system is proposed, integrating Machine-to-

Machine communication and Internet of Things technologies to prevent accidents. Second, a crack 

detection system using Radio Frequency Identification grids is introduced, enabling early detection and 

prevention of track damage. Third, an automatic fire-initiated braking and alert system for trains is 

presented, designed to swiftly respond to fire incidents and ensure passenger safety. These solutions offer 

promising advancements in rail transport safety and efficiency, with potential for widespread adoption and 

impact 
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