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Abstract: To quickly and intuitively finish the Euclidean epipolar rectification of weakly calibrated
stereo pairs(namely, the camera intrinsic parameters are known and the camera external parameters
are unknown), an integral Euclidean epipolar rectification frame was proposed. Firstly, a novel
essential matrix decomposition and unique solution determination algorithm independent on the
Singular Value Decomposition (SVD) operation was proposed to determine the position and
orientation information between two cameras. Then, the problem of traditional Euclidean epipolar

rectification was generalized, and the infinite homography matrixes were constructed by the estimated
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camera position and orientation to finish the rectification process of stereo pairs. Finally, the eight

groups of SYNTIM images were used to validate the correctness and accuracy of the rectification

frame. Experimental results indicate that the proposed frame has the advantages of intuitive form, low

computational complexity and easy implementation, as well as the explicit geometrical meanings. As

comparison with traditional Euclidean epipolar rectification method. it can well remove the horizontal

or vertical disparities of stereo pairs, and can offer higher rectification accuracy.

Key words: camera calibration; epipolar geometry; epipolar rectification; stereo pairs; Essential

matrix decomposition
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Fig. 1 Four possible solutions decomposited from

essential matrix
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Fig.2 Schematic diagram of cameras corresponding

to stereo image pairs
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