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Implementation of Mobile AR 3D Model Tracking and Registration
Technology in Virtual-Real Integration Scenarios

Zhao Dan
Nanning Normal University, Nanning, Guangxi 530001

Abstract : AR 3D model tracking and registration technology based on mobile devices is a key technology for
accurately projecting digital 3D models into real-world images and achieving reliable high—precision
positioning, with extensive applications in fields such as education, healthcare, industrial maintenance,
and entertainment. This paper primarily focuses on researching 3D model tracking and registration
algorithms within mobile AR systems. It analyzes and summarizes existing mainstream solutions
at the system level, including approaches based on Visual-Inertial Odometry (VIO), feature point
tracking, and schemes leveraging deep learning to enhance positioning accuracy. Furthermore, it
discusses the challenges encountered when applying these solutions to mobile devices and proposes
corresponding solutions. Additionally, the paper delves into critical issues related to model registration,
such as coordinate transformation, scale normalization, illumination variations, and object occlusion.
It utilizes Simultaneous Localization and Mapping (SLAM) algorithms and multi-sensor information
fusion to enhance system robustness. The work also provides clues for future development directions,
including design considerations for lightweight models and multi-platform compatibility, as well as new
perspectives such as collaborative processing based on 5G edge computing.
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