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Abstract

Against the backdrop of manufacturing’s ongoing transformation toward intelligentization, electrical automation control
technology—serving as the core foundation for electromechanical equipment upgrades—has garnered increasing attention.
This paper systematically analyzes the key control technologies supporting intelligentization and proposes an actionable phased
implementation roadmap. The research focuses on the evolution of core technologies including programmable logic controllers,
smart sensors, and industrial networks. It presents a systematic approach starting with quantitative equipment status assessment,
progressing through hierarchical architecture design, and culminating in incremental deployment of functional modules. Additionally,
it explores practical challenges such as multi-source data integration and cybersecurity mitigation strategies. The conclusion indicates
that adopting automation technology as the cornerstone and implementing a step-by-step transformation path can effectively drive
electromechanical equipment toward intelligent development with adaptive and predictive capabilities. The convergence of artificial
intelligence and digital twin technologies will emerge as a pivotal factor in future technological evolution.
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