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Abstract Objective;: RWJ (rail weld joints) in rail transit

systems are the weakest structural points on rails, which are
prone to develop into RWJ irregularities, exacerbating wheel-
rail interaction forces and affecting passenger comfort. There-
fore, it is necessary to conduct identification of RWJ. Meth-
od: The principles of the AlexNet CNN ( convolutional neural
network) model and wavelet transform used in the identifica-
tion of RWJ are introduced, along with the calculation method
of rail impact index. The axle box vibration acceleration sig-
nals of a train operating on Beijing Subway Line 19 are extrac-
ted, then time-domain and frequency-domain features are ex-
tracted through wavelet transform, and RWJ are identified u-
sing AlexNet CNN. The rail surface irregularities are detected,
its sliding peak-to-peak average value is calculated, and it is
compared with the rail impact index obtained from the train ax-
le box vibration acceleration at the same mileage. The impact
of RWJ on the rail impact index is analyzed using linear fit-
ting. Result & Conclusion; RWJ exhibit distinct spatial do-
main distribution and time-frequency features in the train axle
box vibration acceleration signals: the spatial domain distribu-
tion is characterized by a spacing of 25 meters between consec-
utive rail weld joint signals, each signal is composed of two
peaks with a spacing of 2.2 meters. The time-frequency fea-
tures manifest as two bright spots near the mileage of the RWJ,
one brighter and one dimmer. These clear features enable effi-
cient identification of rail weld joints using AlexNet CNN, a-
chieving an accuracy of around 92. 98% . After applying 30-
100 mm band-pass filtering to the measured rail surface irregu-
larities, it is observed that characteristic peaks are consistent
with the spatial distribution features of all RWJ, and the rail
impact index and the sliding peak-to-peak average value of rail
surface irregularities at corresponding RW1J share similar spatial
distribution features. The rail impact index at RWJ exhibits a
trend of decreasing followed by increasing as the sliding peak-

to-peak average value of RWJ irregularities increase, indicating
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a complex relationship between the two factors rather than sim-
ple positive correlation.

Key words urban rail transit; rail; weld joint identification;
smart image identification
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