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An Essential Matrix-based Camera Self-Calibration Method
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Abstract The essential matrix, which is a fundamental matrix described in the normalized image coordinate, represents

the epipolar geometry relation under the condition of known camera intrinsic parameters. It is well known, two non-zero

singular values of the essential matrix must be equal. Therefore,

according to the intrinsic property, an essential matrix-

based self-calibration approach is for proposed the first time in this paper. First, the objective function is constructed by the

intrinsic property of the essential matrix. Second, the particle swarm optimization is used to solve the objective function

considering the drawbacks of traditional optimization algorithms.

Analytical results show that the proposed method is not

only highly accurate but also robust. Consequently, it is a simple but valid self-calibration method.
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Fig. 1 The relative errors of the four intrinsic parameters under different noise level
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Fig.2 A frame image of Valbonne church sequence
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