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Abstract : This paper conducts an in—depth study on 3D object tracking technology and its improvement methods
in computer vision. Firstly, it summarizes the theoretical foundation of 3D object tracking technology,
including its mathematical principles, key technologies, and application areas. Then, it discusses in
detail the evaluation methods of 3D object tracking, providing a unified standard for comparing the
performance of algorithms. Based on this, the paper focuses on analyzing existing 3D object tracking
algorithms, including traditional pose estimation methods based on visual features and learning—
based pose estimation methods. Additionally, it introduces other related algorithms such as statistical
segmentation models, energy function optimization, and acceleration strategies, which play crucial
roles in improving tracking accuracy and real-time performance. Through comparative experiments,
this paper verifies the performance of various 3D object tracking algorithms on the RBOT dataset and
analyzes the reasons for achieving high accuracy.
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