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ABSTRACT Chickens are a species of vertebrate with varying colors. Various colors of chickens must be classified to find
color-related genes. In the past, color scoring was performed based on human visual observation. Therefore, chicken colors
have not been measured with precise standards. In order to solve this problem, a computer vision approach was used in this
study. Image quantization based on k-means clustering for all pixels of RGB values can objectively distinguish inherited colors
that are expressed in various ways. This study was also conducted to determine whether plumage color differences exist in
the reciprocal cross lines between two breeds: black Yeonsan Ogye (YO) and White Leghorn (WL). Line B is a crossbred
line between YO males and WL females while Line L is a reciprocal crossbred line between WL males and YO females.
One male and ten females were selected for each F; line, and full-sib mating was conducted to generate 883 F, birds. The
results indicate that the distribution of light and dark colors of k-means clustering converged to 7:3. Additionally, the color
of Line B was lighter than that of Line L (P<0.01). This study suggests that the genes underlying plumage colors can be
identified using quantification values from the computer vision approach described in this study.

(Key words: chicken, image quantization, computer vision, k-means clustering, plumage color)
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5. Image Quantization
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(p-value<0.01)(Table 1).

2. Average Values of RGB
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Fig. 1. The image quantization and pie chart using quantization image. (A) Original image, (B) quantization image, (C) pie chart using

quantization image.
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Fig. 2. The distributions of average and standard deviation of RGB values using F, individual in line B (A)~(F). (A)~(C) Histogram
for means and their distribution of R, G and B values respectively. (D)~(F) Histogram for standard deviation and their distribution
of each R, G and B values respectively. The distributions of average and standard deviation of RGB values using F, individual in
line L (G)~(L). (G)~(I) Histogram for means and their distribution of R, G and B values respectively. (J)~(L) Histogram for standard
deviation and their distribution of R, G and B values respectively.
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Table 1. The t-test for mean values for R, G and B values in on B and L lines

Line
P-value

B L
Mean of R values 95.34 85.50 0.001
Mean of G values 113.47 98.95 <0.001
Mean of B values 111.69 96.85 <0.001

(A) B line (B) L line
[143, 146, 122] [132, 136, 117]
[36, 37, 31] [24, 25, 21]

Fig. 3. Image quantization results for B (A) and L (B) lines using k=2. The RGB values of the two representative colors of B Line
are (143, 148, 122), (36, 37, 31), and their ratios are 71% and 29%, respectively. The RGB values of the two representative colors
of L line is (132, 136, 117), (24, 25, 21), respectively, and their ratios are 70% and 30%, respectively.
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1. Distribution of Colors
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A)

(B)

©

Fig. 4. The example of image quantization results using k=2 and k=3 in B line. The original picture of an F, bird (A), the image
quantization result using k=2 (B), the image quantization result using k=3 (C).

(A) B line

[163, 168, 144]

37.5%

[115, 117, 93]

(B) Lline

[155. 160, 141]

[108, 111, 91] §
24._0% \
[26, 27, 24] [18, 18, 17]

Fig. 5. Image quantization results for B (A) and L (B) lines using k=3. The RGB values of the three representative colors of Line
B are (163, 168, 144), (115, 117, 93), (26, 27, 24), and their ratios are 37.5%, 38.5%, and 24%, respectively. The RGB values of
the three representative colors of Line L are (155, 160, 141), (108, 111, 91), (18, 18, 17), and their ratios are 33.8%, 39.5%, and

26.7%, respectively.
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