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An accurate and fast algorithm for camera pose estimation

Li Shujie, Liu Xiaoping
School of Computer and Information, Hefei University of Technology, Hefei 230009, China

Abstract: Objective Aiming at the camera pose estimation problem, with the corresponding points number greater than
six, we propose an accurate and fast algorithm which has a time complexity of O(n) and is applicable to both: calibrated
cameras and uncalibrated cameras. Method First, four non-coplanar virtual control points are selected and linear equations
according to the relationship between space points and virtual control points and the image of space points are being setup.
Then the image coordinates of the virtual control points and the camera internal parameters are solved by these equations.
Second, the rotation matrix and the translation vector are solved by the POSIT ( pose from orthography and scaling with iter-
ations ) algorithm according to virtual control points and their image points. Result Experimental results with simulative data
and real images indicate that the time complexity and calculation precision of the proposed algorithm are better than EPnP
(efficient perspective-n-point) algorithm which is the existing accurate and fast pose estimation algorithm for calibrated
camera. Conclusion The proposed algorithm can estimate both camera internal and external parameters, and time complexi-
ty and calculation precision are better then existing methods.

Key words: calibrated camera; uncalibrated camera; PnP problem; EPnP algorithm; POSIT algorithm
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Table 1 Results of real image experiment
Kl 4(a) EHRGL IR d 4(b) EfERE
g 745 7K -
EPnP AFPnP AFUFPnP EPnP AFPnP AFUFPnP
0.5 3.6180 2.4716 2.4513 4.6650 2.8777 2.9120
1 4.5450 3.1045 3.0834 6.0360 3.5984 3.6274
1.5 5.5099 3.724 1 3.6985 6.9737 4.2623 4.3205
2 6.4551 4.3189 4.2979 8.1591 5.0013 5.1006
2.5 7.3788 4.9939 4.9909 9.2720 5.7155 5.8511
3 8.2280 5.6126 5.5916 10. 420 1 6.400 6 6.546 2
3.5 9.0857 6.1937 6.1942 11.5905 7.2427 7.4427
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