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Abstract; An efficient iterative pose estimation method was proposed to improve the accuracy and ro-
bustness 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 re-
searched 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. 1°,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 -
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Fig. 1 Pinhole camera model
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Fig. 2 Approximations of perspective camera model
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Fig. 3 Geometric interpretation of proposed method
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Fig.4 Experiment results with different noise levels
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Tab.1 Measurement results comparision of the two methods
R F#/mm ikt —/° ek —/°

PI MPI PI MPI PI MPI
1 24.954 24,989 1.979 2.013 2.001 2.000
2 49.942 49.995 3.993 3.959  4.084 4,050
3 74.989 74.954 5.955 5.970  6.053 6.033
4 100. 037 100.066 7.915 7.963 8.014 7.994
5 125,027 124.988 9.961 9.955 10,016 10.013
6 149,909 150,017 11.933 11.958 12.039 12.008

PR —0.024  0.002—0.044—0.031 0.034 0.016
RMSi#Z  0.052  0.034 0.052 0.037 0.044 0.025
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