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Improvement of fusion and warning algorithm for pipeline safety monitoring data

under the background of smart gas

Jing Haixiang (Shandong Ganghua Gas Group Co., Ltd., Jinan Shandong 250000, China)

Zhang Lanfei (Jinan He’ an Natural Gas Peak shaving Storage and Distribution Co., Ltd., Jinan Shandong 250000,
China)

Abstract: Based on the framework of smart gas technology, this article first analyzes the sources and characteristics
of pipeline safety monitoring data, and clarifies the core requirements of data fusion; Secondly, a three-level data fusion
scheme of “preprocessing federated fusion dimensional integration” is proposed, which breaks down regional data
barriers through federated learning and combines weighted D-S evidence theory to achieve effective fusion of multi-
dimensional monitoring data, solving the problems of data fragmentation and insufficient credibility; Finally, in response to
the shortcomings of traditional LSTM warning algorithms in capturing long sequence dependencies and ignoring pipeline
topology associations, attention mechanisms and graph neural networks (GNNSs) are introduced to construct an improved
warning model, which is validated based on historical monitoring data from a provincial gas company.
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