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Abstract : Inresponse to the current challenges in the maintenance of complex industrial equipment and high—
end equipment, such as insufficient experience of on-site technicians, inability of remote experts
to be present at the site, inefficient communication during maintenance guidance, and long time—
consuming troubleshooting for complex faults, this paper proposes a VR—-assisted system for remote
fault diagnosis and maintenance. This system integrates virtual reality (VR), augmented reality (AR),
real-time communication, and expert system technologies to construct an immersive collaborative
maintenance scenario between remote experts and on-site personnel. Through AR glasses, it
realizes first—person perspective collection of on-site scenes, real-time annotation, and 3D animation
guidance. Relying on VR technology, it creates a fully realistic simulated remote maintenance control
environment for experts, breaking the time and space limitations to achieve precise remote guidance.
This paper elaborates on the overall architecture, core functional modules, and key technology
implementation paths of the system. Combined with actual maintenance scenarios, application
verification is conducted. The results show that this system can significantly improve the accuracy of
fault diagnosis and maintenance efficiency, reduce the rate of maintenance errors and labor costs, and
provide a feasible technical solution for remote intelligent maintenance of complex equipment.

Keywords : fault repair; remote assistance; augmented reality; expert system; human-computer
interaction
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