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Abstract

For many fish-eye images captured by different cameras, a fast correction method for distorted
fish-eye image based on model matrix is proposed. Firstly the fish-eye image and object image are
divided into four areas: up, down, left and right. Inverse latitude-longitude projection method is
used to compute the coordinate of the first area in the fish-eye image corresponding to that in the
object image, and the computed coordinate values are saved in a model matrix. The coordinate
relationship between the first area and the three other areas is constructed; thus the coordinate
values of three other areas can be derived from the first area. Many different sizes of fish-eye im-
ages are processed by the proposed method. The results show the speediness and good practica-
bility of the proposed method.
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Figure 1. The chart of forward longitude and latitude correction for fish-eye image. (a) Coordinate of
fish-eye image; (b) Coordinate of 3D spherical surface; (c) Coordinate of longitude and latitude; (d)
Coordinate of corrected image
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Figure 2. The chart of inverse longitude and latitude projection transformation
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Figure 3. The chart for area partition of fish-eye image and object image. (a)
Pixel area partition of fish-eye image; (b) Pixel area partition of object image
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Figure 4. Correction results of 300 x 300 fish-eye image. (a) Fish-eye image; (b) Result of forward
latitude-longitude correction; (c) Result of inverse latitude-longitude correction; (d) Result of the

proposed method
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Figure 5. Correction results of 640 x 640 fish-eye image. (a) Fish-eye image; (b) Result of forward
latitude-longitude correction; (c) Result of inverse latitude-longitude correction; (d) Result of the
proposed method
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Table 1. The correction time of three different methods (ms)
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(FRATHIIT3)
300 x 300 38.3 28.5 17.8
640 x 640 194.2 138.1 100.6
1080 x 1080 603.1 4288 346.6
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Figure 6. Correction results of 1080 x 1080 fish-eye image. (a) Fish-eye image; (b) Result of for-
ward latitude-longitude correction; (c) Result of inverse latitude-longitude correction; (d) Result of
the proposed method
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