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Abstract: In this paper, an evolutionary image processing application to painting is proposed. First, the
image classifier that analyzes characteristics of images drawn by a painter selected by a system user is con-
structed by using SVM (Support Vector Machine). Next, Input images are changed by a tree-structural image
filter into the painting images. This filter is optimized by using Evolutionary Computation. In generation
iterations, each individual is evaluated by the fitness function that considers the output of the pre-constructed
SVM and similarities between input image and output image and all that. The effectiveness of proposed
system was proved by the experiments generating three kinds of painting images corresponding to three

different famous painters’ image classifier.
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Fig. 1 Tree-structural image filter used for image transforma-

tion.
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Fig. 2 Process flow of picture analysis method.
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Fig. 3 Structure of chromosomes.
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Fig. 4 Flow of PAINT-IT processing.
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Fig. 5 A result of pixel swap filter.
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Fig. 6 A result of color shift(+) filter.
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Fig. 7 A result of color shift(—) filter.
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Table 1 The numbers of the used images.
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Table 2 Configuration of GA.
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Table 4 The sixty four features used in the experiments.
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Table 5 The best result of Friedrich images identification.

SVM
W IER | AR | RS
EfFE | K5 16 6 22 | 72.7%
EISIES 4 87 91 | 95.6%
B IS 80.0% | 93.5% | 113 | 91.2%

£ 6 WEOMIKICEIT BRI R (E¥F 2 %)

Table 6 The best result of Cezanne images identification.

SVM )
g | IR | AR | RS
EfFE | g 13 12 25 | 52.0%
EISIES 6 54 60 | 90.0%
BRI 68.4% | 81.8% | 85 | 78.8%
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Table 7 The number of images used for identifying Monet im-

ages.
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Table 8 The best result of Monet images identification.

SVM Hi
W IS | AE | REE
EfFE | g 58 11 69 | 84.1%
EISSE 11 124 135 | 91.9%
EVlES 84.1% | 91.9% | 204 | 89.2%

&9 GP ORE
Table 9 Configuration of GP.
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Table 10 The image filters used in the experiments.
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Table 11 Each parameter of the fitness function.

fitness D &5 D H A
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fnonreal DL g \“1@ t=0.12
fartist U)%ér 0'2 =0.2
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thist = ( /ﬂi\lﬂalii )/16
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PAINT-IT O#EICEMBOEZ /8T A —F 25k 11 IIRT.
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Fig. 8 Experimental results of input image A.

(c) 7V — NV & O3B & 2 kR B-2
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Fig. 9 Experimental results of input image B.
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Fig. 11 Automatically generated tree structures for Monet.
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Fig. 10 Experimental results of input image C.
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Fig. 12 Automatically generated tree structures for Friedrich.
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Fig. 13 Automatically generated tree structures for Cezanne.
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Fig. 14 Distance from hyperplane of SVM for Monet.
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