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Abstract This paper presents a versatile internal camera calibration method, which
removes radial distortions and estimates 3D optical center position. This method consists
of two processes: rectification and ray-tracing. The rectification process remaps a
captured image to a planar calibration patterns by using bilinear interpolation. Through
this process, all possible geometric distortions are removed. The following ray- tracing
process tracks incoming rays and finds the converging point in 3D space. This method
has the following advantages: 1) it doesn’t use complicated camera model, 2) it removes
all possible geometric distortions, and 3) it can evaluate the correctness of the camera
calibration by using the ray convergence. Through the experiments, we confirmed the
effectiveness of the proposed method.
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