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Identification of coal mine equipment health monitoring based on

optical fiber distributed acoustic sensors

Xiang Zhong,Yu Sun,Hanyu Cao,Jie Ren,Xiaoshan Chen,Bingbing Tian
(Hefei University of Technology)
Abstract:Existing coal mine equipment anomalies are mostly detected by hardware devices,
which have high requirements on manpower and equipment. The rise of artificial intelligence
provides a new solution to this problem. To address these problems, we propose a Distributed
acoustic sensor (DAS) based on phase-sensitive optical time-domain reflectometry (®-OTDR),
which has the advantages of high sensitivity and accurate localization. The vibration signals
corresponding to disturbance events in the simulated coal mine environment are sensed by the

DAS. The external disturbance events in this work mainly include: natural environmental



disturbances , human factors disturbances, abnormal equipment sound disturbances.In addition,
this system uses Mach-Zehnder interferometer (MZI) and two-way demodulation algorithm to
demodulate the original vibration signal data,then extracts the vibration signal audio features as
the data set depend on the librosa library in Python for the deep learning model algorithm, finally
uses the random forest algorithm model to train the audio feature data set. Experimental results
show that our proposal can accurately identify multiple external disturbance events occurring
simultaneously at different locations along the optical fiber, can also effectively distinguish
multiple types of vibration events such as natural environmental disturbance, human factor
disturbance, and abnormal equipment sound disturbance in coal mines. With an average
recognition accuracy of 99% and a system response time of about 0.4s, which provides a simple,
accurate, and real-time solution for abnormal vibration monitoring of coal mine equipment.

Keywords: DAS; Deep Learning; Multi-classification detection
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