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Iterative pose estimation using paraperspective camera model
XIA Jun-ying, XU Xiao-quan, XIONG Jiu-long

College of Mechatronic Engineering and Automation, National University of Defense Technology, Changsha 410073,
China

Abstract: An efficient iterative pose estimation method was proposed to improve the accuracy and robustness of
monocular vision measurement systems. By using homogeneous coordinates,it avoids the limit of existing algorithms
on the selection of reference points for a paraperspective camera model. First, a method to compute the pose of an
object under the paraperspective camera model was researched using homogeneous coordinates, and its geometric
meaning was expatiated in detail. Then, this method was used to estimate the pose of an object in an iterative way
under the full perspective camera model with high precision. Simulation results indicate that the proposed method
improves the accuracy, speed and robustness of the paraperspective camera model based iterative pose estimation.
Real measurement results show that the translation measurement precision and rotation measurement precision of
the proposed method are better than 0.1 mm and 0.17?,respectively,and it can satisfy the requirements of various
vision detection systems.Furthermore, the accuracy of the proposed method can be improved further by using the land
mark point method and sub-pixel feature locating tech- niques.
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