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Abstract
To address the needs for regular inspection and train state monitoring on railway lines, a real-time rail detec-
tion system based on Internet of things (IoT) sensor network is proposed. The system incorporates a ZigBee detec-
tion terminal, a ZigBee transmission terminal and a cloud server. It is used to collect, at a long distance, rail vibra-
tion data in real time and to analyze state parameters such as fastener tightness, train load, and running speed.
This system differs from other traditional detection systems in that it integrates a variety of sensors and uploads data
to the cloud by means of segmented communication, having the advantages of low power consumption, low cost,
and no occupancy of track resources;additionally, this system enables 24-hour real-time monitoring a day, greatly
improving the efficiency and quality of railway track detection. The experiment results show that the system is effec-
tive in distinguishing the normal state and the shedding state of fasteners and can calculate the number of carriages,
running speed and load of a train based on model-specific train parameters. If combined with complex signal analy-
sis methods, the system is expected to play a more critical role in helping railway departments with their fault loca-
tion and real-time monitoring activities.
Key words: Internet of things (IoT) sensor network, rail detection system, acceleration sensor, rail fastener,
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