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Abstract: Construction operations in the vicinity of overhead transmission lines are the primary hidden risk for me-
chanical external damage. To overcome the challenge of real-time monitoring, a monitoring method based on distrib-
uted acoustic sensing (DAS) is proposed. This method leverages the optical fibers in optical fiber composite ground
wires (OPGW) to capture acoustic signals generated by nearby construction operations, thereby monitoring me-
chanical external damage risks. First, simulation experiments of transmission line construction operations were con-
ducted to investigate the signal patterns measured in OPGW fibers. A dual-threshold detection method, based on sig-
nal frame energy and spectral kurtosis, was then developed to capture abnormal acoustic signals. Subsequently,
Mel-frequency cepstral coefficient (MFCC) parameters were extracted from these abnormal signals to construct fea-
ture vectors. A spatial attention mechanism was introduced into the VGG16-BN model architecture to accurately
identify sound signals of construction machinery. Experimental results show that, for six common sound signals of
construction machinery, the proposed distributed acoustic detection method achieves an identification accuracy of
95.33%. This provides a new technical approach for monitoring mechanical external damage risks in overhead trans-
mission lines.

Keywords: overhead transmission lines; distributed acoustic sensing; mechanical external damage; construction

operations; deep learning
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Table 1 Performance comparison of different models
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VGG 93.83 93.95 93.83 93.87
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GoogleNet 90.33 90.36 90.33 90.33
MobileNet 90.75 90.81 90.75 90.77
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