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Abstract : With the in—depth development of industrial automation and intelligent technologies, the instrument data
acquisition system and intelligent operation and maintenance system of production facilities have become
the core support for ensuring industrial safety and improving quality and efficiency. This research focuses on
the architecture design and implementation methods of the instrument data acquisition system in industrial
production scenarios. For the field of intelligent operation and maintenance, in—depth research is conducted on
the instrument status monitoring technology based on multi-source sensing, the fault diagnosis model integrating
deep leaming, and the optimal decision—-making algorithm for equipment maintenance. The research contents include
constructing a job operation process model for the entire life cycle; Clarify the collaborative mechanism of system
planning, deployment execution and maintenance management; Propose the cross—departmental collaboration
framework and dynamic optimization strategies. This article aims to provide theoretical guidance and practical
examples for industrial enterprises to achieve full-chain digital control and management of equipment, effectively
improve the accuracy of equipment reliability evaluation and the efficiency of maintenance response, and promote the
development of industrial manufacturing towards inteligence and precision.
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