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Abstract:

This project explores the extended directions for applications of the Institute’s faulty track components detection system
by in-depth analysis of the track route inspection operations currently practiced by the Taiwan Railways Administration.

We began with a discussion on the current exercise of track inspection, comprehensively organizing the inspectors,
inspection frequency, inspection methods for problems, and maintenance and treatment methods during actual inspection
operations. Then, we analyzed the frequencies of occurrence of each inspection and manner of potential dangers, evaluating
the safety and security risks of each inspection item by the risk matrix method. We further evaluated each inspection item, and
explored the possibility of using Artificial Intelligence image recognition technology to replace manual visual inspections and
assist in the execution of inspection operations. Last, we proposed directions for extending the application of artificial
intelligence identification technology in assisting inspections.

Recommendations from the research results: In the future, existed recognitions can be furthered by expanding the details
of recognition in inspection of loosened bolts; in the inspection of objects like sleepers, ballast beds, headroom, and foreign
objects on the track, assessment can be further made on the availability of massive and recognizable images for creating high-
precision recognition models; research can be done in developing a combination of Artificial Intelligence identification and
vibration inspection equipment to detect uneven places of tracks and the problem of joint loosing; and attempt at developing
Artificial Intelligence identification combining laser or LiIDAR technology to improve the accuracy of identification of rail
damage and fracture.

Benefits and Applications:

An assessment of performing inspection operations with artificial intelligence identification technology was done, and
directions are proposed for expanding subsequent applications of artificial intelligence identification technology in track
inspections. These are provided as reference for Taiwan Railways Administration in future decision-making in applying
artificial intelligence identification technology to assist in the performance of track inspection operation, as well as a
preliminary plan for the follow-up research by the Institute regarding artificial intelligence identification.

Application Availability:

The results hereof can be provided as practical application for the Construction Department of Taiwan Railways
Administration and its track inspection management units such as divisions and sub-divisions in various regions, as well as
for the Institute in future research of artificial intelligence identification applied in track inspection.
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