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Abstract:

The railway track fastener is used to fasten the railway track onto the crosstie to improve the train's stability and safety.
Currently, there are some automatic detection systems developed for track safety; however, these systems are customized for
different countries due to different types of track standards. The deployment methods range from traditional computer vision
to deep learning based. In this study, we proposed using Yolo v3 instead of the earlier SSD, R-CNN, and faster R-CNN. We set
up a fastener recording device on a flat track car by using sport cameras and LED lamps to capture images of track fasteners.
Users could queue the fastener videos to the first buffer for upload, and the uploaded videos could be queued to the second
buffer for defective track fastener detection. The trained Yolo v3 neural network classification module is encapsulated as a Web
API for this task. In the experiments, a total of 70km track fastener videos were captured in a 1920*1080 resolution at a speed
no more than 35km/hour due to low light at night. There are six types of normal fasteners and four defective types defined for
inspection. We split the dataset into 80% as training and 20% for testing. The average detection rates for normal and defective
fasteners were 82.5% and 74.5%, respectively, which achieved the goal of efficient inspection of railway track. Finally, the
GPS position of the defective fastener interpolated in the captured video is used to find the nearest hundred meter of track
which in turn is used to calculate the offset in order to search for the detected defective fastener. Through this way, human
efforts could be greatly reduced.

Benefits and Applications:
The research results can serve as a reference for the Ministry of Transportation and Communications and or the Taiwan
Railway's track maintenance unit in subsequent maintenance and reinforcement of tracks in order to effectively manage track
safety in the daily track inspection.
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Railway Track Fasteners Fault Detection using Deep Learning-
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Abstract
The railway track fastener 15 the most important component
of the rail fastening system. It can fasten the railway track oato
the crosstie, and has great mfluence on the tran's stability and
zafety. In the early days, track patrol aad were

vizual inspection. In early days, track patrols and maintenaace
were carried out by raitway crews on foot, in teams of two, one
of whom acted as a lookout and was equipped with a radio to
prck up or But fatal dents can

still occcur ﬂu;ugh ;:gh;eu:e. In order to avoid the

carried out 0a foot by track workers, and gradually adjusted to
the uwae of track patrol vehicles, but still y rely on

of regrets, Taiwan railway has also done a lot of
improvement op ., such as gthening the standard

manual visual inspection. However, the results of visual
inspection may be limited by the vehicle's speed and insp

perating pi durea 20 that the alert and reminder mechanism
has been more impl d, and also adjusting the insy
and at ought when there is no tain

angle or even long-term visusl mspection may cause ftigue,
and the problem of omission In this study, we not only collect
the related reaearch results of track inspection, but also set up

passing. In order to :educe the workload of staf¥ and ensure the
accuracy of inapection, it is necexsary to leverage automatic
mspection technology to provide more effective solutions. +

the image collecting device for track fastener including image *
recording equipment and lighting equipment Yolo v3 s
deployed and tramed as the deep learning model, thea the
accuracy and recall ratee of damaged fasteners are verified
from the test dataset. In the experiments, we vsed the GoPro
motion camera to capture images and record 2 total of 20 km
track fastener images The precision rate and recall rate of
fasteners detection mcluding defects were 89% and 95%,
tespectively, which can meet the demand of efficient inepection
for sailway track workers.«

Figure 1. The stracture of raslway track [1].+

Artificial intelligence (Al) has become popular nowadays
and it can solve many real-world problems and get good results
by using it with great amouat of quatified trainmg data Al hag

W 4.25 #4282 FVirHER)

Key words: ralway track fastener; automatic fastener
detection; neural network, deep learning; Yolo model-
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