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Water Pump Anomaly Detection Method Based on Feature Distribution
Alignment and Multi-sensor Fusion

LIN Zhaohui! LIAO Yixiao> ZHAO Zhiming! WAN Zhiyong? ZHOU Songbin’
(1.Shimen Waterworks, Guangzhou Water Supply Co., Ltd., Guangzhou 510000, China
2.Institute of Intelligent Manufacturing, Guangdong Academy of Sciences, Guangzhou 510070, China)

Abstract: The water pump is an important pressurization device in the water supply system. Conducting anomaly detection
and timely detection of operational abnormalities is of great significance for ensuring water supply safety. A water pump anomaly
detection method based on feature distribution alignment and multi-sensor fusion is proposed to address the problems of difficulty in
obtaining anomaly samples and low detection accuracy in existing artificial intelligence methods for water pump anomaly detection.
This method takes the logarithmic Mel spectrum of multi-channel sensing signals as input; Using convolutional autoencoder networks
to fuse multi-sensor information; Train a convolutional autoencoder network with the goal of minimizing signal reconstruction loss
and feature distribution loss; Calculate the anomaly score of samples based on reconstruction loss to achieve anomaly detection of
water pumps. The experimental results show that this method effectively improves the performance of water pump anomaly detection.

Keywords: anomaly detection of water pump; data reconstruction; feature distribution alignment; multi-sensor fusion
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