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IEPnP: An Iterative Camera Pose Estimation Algorithm Based on EPnP

Chen Peng, Wang Chenxiao
College of Control Science and Engineering, Hebei University of Technology, Tianjin 300130, China

Abstract As an analytical camera pose estimation algorithm, EPnP algorithm has attracted much attention in
recent years for its low computational complexity. However, it is not robust to image noise. Hence, an iterative
version of EPnP algorithm, called TEP»P, is proposed. The primary ideas of EPnP are preserved in IEPnP,
4 virtual control points are introduced, and their coordinates in the camera coordinate system are obtained through
an initialization process based on weak perspective projection model. Gaussian-Newton algorithm is applied to
optimize the coordinates of the virtual control points in the camera coordinate system. Finally, the pose estimation
result is acquired by solving an absolute orientation problem. Meanwhile, the computational process is simplified in
IEPnP. Simulations under different image noise levels are implemented, and the results show that IEPaP is more
robust than EP»nP to image noise while maintaining a high computational efficiency.
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Fig. 1 Coordinate systems involved in the imaging model
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(a) Varying curve of eigenvalues of F'F;

(b) varying curve of the first 6 eigenvalues of F'F
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Fig. 4 Curves of the image noise when the variance is 0. (a) Attitude estimation curve; (b) translation estimation curve
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Fig. 5 Curves of the image noise when the variance is 0.

(a) Attitude estimation error; (b) translation estimation error
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Table 1 Pose estimation error comparison when the image noise variance is 0
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Fig. 6 Curves of the image noise when the variance is 4. (a) Attitude estimation curve; (b) translation estimation curve
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Fig. 7 Curves of the image noise when the variance is 4. (a) Attitude estimation error; (b) translation estimation error
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Table 2 Pose estimation error comparison when the image noise variance is 4
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(a) Image noise variance is 0; (b) image noise variance is 4
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