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Data Interpretation of Ground-Penetrating Radar (GPR) via Short-Time
Fourier Transform for Railway Track Detection
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Abstract: To make sure the wide applications of ground-penetrating radar(GPR) to railway road-
bed inspection, an efficient method for recognizing different signal types gets necessary to over-
come the low efficiency and subjectivity of the conventional artificial interpretation. Taking actual
GPR data from Datong-Zhungeer railway as the example and analyzing the signals in time-domain
and frequency-domain by short-time Fourier transform(STFT), an appropriate window function
with suitable type and length is deduced to obtain a set of time-frequency patterns for classifica-
tion. The energy distributions in different depths of the patterns coincide with the corresponding
ground truth. The classification, which focuses on the sample collection from samples of different
signal types, is performed to investigate the clustering result by a selected planar eigenvectors.
Compared with the conventional methods, such as the target recognition methods based on Welch
algorithm or local energy analysis in time domain, the advantages of STFT for GPR data interpre-
tation are demonstrated.
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