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Railway Track Defect Inspection System by Artificial Intelligence

- System Expansion and Field Test in Yilan Section.
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Abstract
Railway transportation is one of the most important public transportation services in
Taiwan. It includes Taiwan Railways(TRA), Taiwan High Speed Rail (THSR), MRT and
Light Rail, and has been provided all over Taiwan. Especially TRA has become the most
important one. By the end of 2020, the total distance under operation of TRA has
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exceeded 1,000 km and total track length was more than 2,000 km (Taiwan Railway
Administration, Ministry of Transportation and Communications, 2020). Therefore, rail
safety issue has become one of the most important issues of transportation nowadays.
Track inspection takes up the important task of maintaining the safety. Traditionally, most
of the inspection is carried out by manual visual inspection, which is limited by speed,
visual angle and human eye recognition ability. So the automated safety protection
system has become the trend. In order to support current manual inspection work, this
project aims to assist the TRA in developing automatic rail inspection tools within
Artificial Intelligence (AI).

This project followed the results of the previous projects in 2019-2021 to develop a
model for detecting defect components on the railway with YOLOv4-Tiny, and collected
the field data of the Taichung and Yilan section of TRA to expand the database. The track
inspection system were also been refined in this year, to extend the usable area from the
plain area to the hilly area. In order to solve the problem of insufficient defect object data,
CV augmentation method was applied to increase the amount and randomness of data.
The field tests in the Yilan and Taichung sections had confirmed the feasibility and
stability of the system, and also proved that using HDPS product can enhance the effect
positioning. In the future, we may continue to promote the results of this project in order

to enhance the technical development of track inspection tools.
Keywords : Railway inspection, Artificial intelligence, Detection, Railway defect
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