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Image Segmentation of Cotton Based on YCbCcr Color Space and Fisher
Discrimination Analysis

LIU Jin-Shuai, LAI Hui-Cheng", and JIA Zhen-Hong

College of Information Science and Engineering, Xinjiang University, Urumqi 830046, China

Abstract: For cotton harvesting robot, the cotton image segmentation is one of the key technologies. In this paper, under HSV,
HIS, and YCbCr color spaces respectively, according to the difference between cotton color and background color, the various
objects (cotton batting, cotton branches, soil etc.) in the sample images were classified, and then the pixel value of every category
in different samples was extracted based on the classification result. In the following, the rule that the dispersion is biggest be-
tween different classes and smallest within the same class was used to calculate the Fisher discrimination vector and the center of
mass in every class. Finally, image segmentation was carried out based on the criterion of pixel value close to the center of mass.
The result showed that the least segmentation noise was obtained in the YCbCr color space, in which the method of labeling for
self-adapting denoising was need. The simulation showed that the cotton could be separated exactly from the background by the
above algorithm whether the cotton was exposed to the sunlight or the shadow. A total of that 136 cotton images were segmented
with an accuracy of 90.44% in YCbCr color space.
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Table 1  Pixel values of all categories in sample cotton images in YCbCr color space
1 The first class 2 The second class 3 The third class
No. Y Ch Cr Y Ch Cr Y Cb Cr
1 201 129 127 122 111 143 118 121 133
2 189 130 126 106 103 149 114 123 132
3 135 133 125 48 124 135 104 123 132
4 159 135 124 23 126 127 110 123 130
5 107 123 132 88 122 135 124 119 136
6 117 128 130 129 105 147 105 123 132
7 125 128 128 41 124 133 114 120 134
8 213 130 126 63 118 139 115 122 132
9 142 137 124 41 123 132 103 121 133
10 116 132 127 55 123 134 108 124 130
2.2 Fisher ,
3
Fisher
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Fig. 2 Image segmentation results by fisher discriminant in three color spaces
A: ; B: HSV ; C:HIS ; D: YCbCr
A: original image; B: HSV color space; C: HIS color space; D: YCbCr color space.
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Fig. 4 Background exposed to direct sunlight and cotton in the
, shadow
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' A: original image; B: image results.
1
2:
Ty, 1
Tli
01
3: 2 , B ‘
B 5 BERMBEHWALEFNIEBER
1, Fig. 5 Background and cotton exposed to direct sunlight
A: ; B:
A: original image; B: image results.
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Fig. 3 Image segmentation results , Fisher ,
A B Fisher SVM

A: remove noise outside cotton region; B: remove noise inside
cotton region. ,
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Fig. 7 Comparison of results based on Fisher and SVM dis-
criminnat methods

A: Fisher

A: segmentation result by Fisher discriminant; B: segmentation
result by SVM discriminant.
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Fig. 6 Sample images in four color spaces

; B: HSV
A: RGB color space; B: HSV color space; C: HIS color space; D: YCbCr color space.
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