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Research on CAD model-based tracking and positioning algorithm

Zhang Pengcheng, Xu De
(Research Center of Precision Sensing and Control, Institute of Automation,
Chinese Academy of Sciences, Beijing 100190)
Abstract

Based on the eye-to-hand monocular vision configuration, a 3D target tracking and positioning algorithm was
developed, and the high precise 3D tracking and positioning in a Cartesian space was realized. In the tracking pro-
cedure, the model-based 3D tracking algorithm is introduced, and the virtual visual servoing (VVS) technique is
employed to make the CAD model’ s projection lines converge to the target edges in the image space. Correspond-
ingly, the precise registration can be achieved between the model and the target in the Cartesian space and the real-
time, robust 3D tracking can be realized. In the positioning procedure, the increment PI controller is employed,
which can make the current pose converge to the desired one. The experimental results show the positioning accura-
cy of the algorithm can be controlled within 0. 2mm along the translational directions and 0. 1° along the rotational
directions.

Key words: CAD model, pose estimation, 3D tracking, visual feedback control, visual positioning
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