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Anomaly Detection of Daily Natural Gas Consumption Data in Cities
Based on Autoencoder Networks

ZHU Min! JI Yan? LIU Ziwei®

(1.Yunhe County Natural Gas Co., Ltd., Lishui 323600, China 2.Zhejiang Zheneng Digital Technology Co.,
Ltd., Hangzhou 310012, China 3.Shandong Polytechnic College, Jining 272000, China)

Abstract: Anomaly detection in urban daily natural gas consumption data is crucial for the safe operation of energy systems.
To address the challenges of strong nonlinearity, scarce anomaly samples, and complex inter-variable dependencies, this paper proposes
a prediction-enhanced convolutional autoencoder anomaly detection model, named PE-CAEAD. The model consists of a representation
network, including a convolutional autoencoder and a deconvolutional decoder, as well as a prediction network, enabling unsupervised
anomaly detection for urban daily natural gas consumption data. Experimental results on an urban daily natural gas consumption dataset
show that the proposed model achieves a precision of 0.94, a recall of 0.96, an area under the ROC curve of 0.96, and an F1-score of
0.95, demonstrating its effectiveness and applicability in anomaly detection for urban daily natural gas consumption data.

Keywords: urban natural gas; anomaly detection; time series; autoencoder; cross attention mechanism; Bi-LSTM
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