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Nonlinear aberration correction of lens in image mosaic
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Abstract: A correction method with high precision for Digital Camera(DC) lenses is proposed to meet
the needs of the seamless mosaic of large scale images. The shortcomings of present algorithms are an-
alyzed and a kind of detecting algorithm is proposed. In consideration of the structural characteristics
of a chessboard pattern that the pixels in the images are central symmetrical for the points of intersec-
tion and antisymmetric for the lines of intersection of every two adjoining square panes, the precise co-
ordinates of feature points can be decided by calculating the symmetry index and antisymmetry index
for every pixel. Then, combined with the polynomial transform and bilinear interpolation techniques,
a high-precision correction method for nonlinear aberration of DC images is put forward. The experi-
ment shows the mean of horizontal error is 0. 43 pixel and the mean of vertical error is 0. 36 pixel after
correction. These results show that proposed method has advantages in simple calculation, robust to
noise, projective and distortion aberration and convenient for automatic detection. The correction and

mosaic for a map photo is carried out,results prove further the effectiveness of the method by its appli-
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cation in the real map photo mosaic.

Key words: image mosaic; aberration correction; chessboard pattern; feature point locating; bilinear

interpolation
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Fig.1 Standard chessboard pattern
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Fig. 2 Chessboard pattern captured by digital camera
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Fig. 3 Structure characteristics of chessboard pattern
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Fig.5 Response of SAS algorithm in automatic detection
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Results of Harris algorithm and SAS algo-
rithm based on image captured by digital

camera
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Fig. 7 Distorted image and the result of SAS algorithm

Tab. 1
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Response of SV algorithm in the neighborhood of A,

J

245 246 247 248 249
313 26.426 25.831 25.36 32.193 39.348
314 25.179 22.108 20.382 24.862 31.78
315 29.294  22.354 24.446 25.327 24.603
316 43.724  32.465 28.996 24.425 22.414
317 54.345 42.161 34.061 26.055 24.383
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Tab. 2 Response of SAS algorithm in neighborhood of A,

J
245 246 247 248 249
313 1306 1384 1416 1598 1686
314 1434 1688 1810 1870 1752
315 1490 1814 2276 2260 1822
316 1614 1902 2228 2184 1866
317 1814 1934 1952 1778 1624
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Fig. 8 Mosaic system of large scale image
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(a) Distorted X-corner

K9 KIERTE MR RAS R

Fig. 9 X-corner before and after correction
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Fig. 10 Comparison of error before and after correction
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