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Design of an Intelligent Monitoring System for Petroleum Pipelines Based on Cloud-
Edge Collaboration
Sun Hao (Shandong United Energy Pipeline Transportation Co., Ltd., Yantai Shandong 264000, China)

Abstract: To enhance the safety and monitoring efficiency of petroleum pipeline operations, a cloud-edge
collaboration system is adopted to optimize the design of traditional centralized monitoring architectures. Research focuses
on a collaborative model based on hierarchical data collection, edge autonomy, and cloud-based decision-making. This
establishes multi-level data processing and intelligent scheduling mechanisms to achieve efficient transmission, real-time
analysis, and security protection of monitoring data. Following systematic analysis of communication stability, computational
load, and data consistency, corresponding technical optimization approaches are proposed. This system significantly
improves anomaly detection accuracy and response timeliness, providing a viable pathway for the engineering application of

intelligent oil pipeline monitoring,
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