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Correction of Fisheye Distortion and Perspective Distortion

Gwang Yul Song’, PalJoo Yoon" and Joon Woong Lee™"

ABSTRACT

This paper considers the lens distortions such as a fisheye distortion and a perspective distortion. While a fisheye
lens has a wide field-of-view, it causes a large distortion to the images. Regardless of a fisheye lens or a rectilinear lens,
a lens generates perspective distortion in a vertical direction when the lens views in an upward direction or downward
direction. These distortions deform images differently from human visual functions. Therefore, this paper presents a
method to correct the distortions, and whereby, the research in this paper enlarges choices of images to image processing
algorithm that may select the distorted images and the corrected images depending on applications. An infinite
polynomial model is employed in the fisheye radial distortion correction, and the vertical perspective distortion
correction is done by using a vanishing point. The methods introduced in this paper are implemented on the images
captured by a rear-view camera installed on a vehicle and showed their robustness of the correction.
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Fig. 1 Distorted fisheye image
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(b) Effect of radial distortion

Fig. 2 Distorted fisheye image
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Fig. 3 Target and its distorted image
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(b) Extraction of target points
Fig. 9 Calibration target image

Table 1 Calibration parameters
f=2.2377264
K, =0.1532922
0.9996807 -0.0112395 0.0226300
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Table 2 Distortion coefficients
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Pl k; =0.1532922

P2 x; =0.0666348, x, =0.0278490

P3 x, =0.0663389, «, =0.0280948,

Ky =-0.0000597
Table 3 Error of distortion models

-} pl. p2 3
o2l | 00033228 | 00001859 | 0.0001859
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Fig. 10 Fisheye distortion Correction
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