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Abstract

The main control room serves as a critical operational hub for industrial production and energy dispatching. The physical and mental
condition of operators directly determines the safety and stability of control system operations. Real-time and precise monitoring
of operator status is essential for preventing accidents and ensuring orderly production. This study employs image recognition
technology to explore real-time monitoring of operators in main control rooms. It systematically reviews relevant theoretical
foundations and technical approaches, designs a comprehensive real-time monitoring system, and optimizes core algorithms to
achieve operator target detection, tracking, and multi-state identification. By addressing the limitations of traditional monitoring
methods, this research provides technical support for enhancing safety management in main control rooms.
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