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Abstract

In response to the pain points in the traditional management of injection pumps, such as high labor intensity of manual inspection,
lack of all-weather coverage, and low reuse rate of offline detection data, this paper designs and develops a monitoring, diagnosis and
guard system for injection pumps. The system is based on the core principles of “data centralization, economic applicability, business
intercommunication, and intelligent analysis”, integrating three types of core data: vibration monitoring, video analysis, and offline
detection. It builds dynamic threshold and predictive maintenance dual Al models based on the private deployment of DEEPSEEK,
achieving full-process intelligent control from “perception - storage - analysis - diagnosis”. Through the deployment of low-cost
perception devices, deep integration of multi-source data, and embedding of intelligent algorithms, the system can replace most of the
manual inspection workload, reduce the risk of unplanned equipment downtime, and provide core technical support for the lean and
intelligent management of injection pumps in oilfields.
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