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for Nuclear Power Plant Inspection Robot
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Abstract

Nuclear power plant inspection serves as a critical component in ensuring the safe and stable operation of nuclear facilities.
Traditional manual inspections, constrained by radiation environments and operational intensity, suffer from inefficiency, safety
deficiencies, and significant subjectivity. Intelligent inspection has thus become an inevitable trend in industry evolution. This
paper addresses the unique inspection scenarios in nuclear power plants by integrating visual positioning and pattern recognition
technologies. It systematically analyzes the core requirements for visual positioning and equipment status identification in inspection
robots, developing a tailored approach for complex nuclear environments. The methodology optimizes image preprocessing,
positioning algorithms, and status classification models to overcome challenges posed by radiation, dust, and unstable lighting
conditions. This research provides theoretical support and methodological references for the intelligent upgrading of inspection
robots, enhancing automation and precision in nuclear power plant inspections to ensure safe and efficient operations.
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