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A Calibration Method for Fish-eye Cameras Based on Pinhole Model

TU Bo! LIU Lu! LIU Yi-Hui' JIN Ye! TANG Jun-Xiong!

Abstract Fish-eye cameras are widely used in many occasions such as machine vision and so on due to their ultra-wide
field of view (FOV) (about 180°). In this paper, a calibration method based on pinhole model is presented to correct
the distortion of the fish-eye camera. First, the pinhole model is used to calibrate the 90° field of view of the fish-eye
camera. Then, the unequal gap template of dot-matrix is used. Besides, the line-fitting and natural neighbor interpretation
algorithm are combined to expand the calibration view of the pinhole model. The actual scene calibration results verify
the feasibility and effectiveness of this algorithm. This algorithm which extends the calibration range of the pinhole model
can correct the distortion of fish-eye camera well and obtain corrective scene graph that fits human eyes to watch. In
addition, the calibration with a single image can result in a 130° FOV, while with multiple images being shot from different
angles, the calibration can achieve the 180° FOV.
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