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Abstract: With the acceleration of urbanization and the increasing scale of buildings, higher requirements have been placed on
the safety and reliability of fire protection equipment. Traditional manual inspection and periodic maintenance methods suffer
from problems such as low efficiency, slow response, and isolated information, and can no longer meet current demands for
building fire safety. Therefore, this paper systematically studies an automation-based inspection and maintenance system for
fire protection equipment and establishes a technical framework consisting of three major components: functional requirements
analysis, system architecture design, and key technologies. It also discusses automated inspection technologies for major
devices such as automatic fire alarm systems, automatic fire extinguishing systems, and smoke exhaust systems, and proposes
intelligent maintenance methods based on condition monitoring, fault analysis, and predictive maintenance. The study shows
that automation can significantly improve the timeliness and accuracy of fire protection system inspection, enabling a shift from
passive response to proactive prevention, and providing both technical reference and practical guidance for the development of
intelligent fire protection.
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