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Grayscale image segmentation algorithm based on one-
dimensional object complexity

ZHANG Yi, WANG Haifeng

(Information Center, Jiangsu University of Technology, Changzhou Jiangsu 213001)

Abstract: Inspired by the classical segmentation algorithm, this paper proposes a grayscale image
segmentation algorithm based on the image complexity. Firstly, the grayscale image is divided into
background and target categories by the threshold, the corresponding histogram and total number of pixels
are calculated, as well as the complexity of objects. Secondly, according to the image complexity
segmentation criterion, the image complexity of each gray level is calculated. Finally, the optimal
segmentation threshold is obtained by the minimum value of the object complexity. Compared with the
other three classical algorithms, the experimental results show that the proposed image segmentation
algorithm is fast, stable and efficient.
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Fig.1 Original image of the experiment
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Tablel Comparison results of the four algorithms

Lena deer cell peppers
T t/s T ts T t/s T t/s
Otsu 117 0.046 91 0.031 95 0.052 120 0.043
maximum entropy 122 0.063 92 0.047 155 0.088 117 0.073
minimum cross entropy 108 0.063 80 0.047 83 0.088 110 0.079
proposed 128 0.045 55 0.030 134 0.015 120 0.015
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(b) maximum entropy (c) minimum cross entropy

(a) Otsu

Fig.2 Segmentation results of the Lena image
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Fig.3 Segmentation results of the infrared image
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Fig.4 Segmentation results of the cell image

(a) Otsu (b) maximum entropy (c) minimum cross entropy (d) proposed

Fig.5 Segmentation results of the pepper image
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Table2 Experimental results of the threshold deviation

experimental images Gaussian noise variance Otsu maximum entropy  minimum cross entropy proposed
0.01 4 5 3 2
0.02 5 4 5 3
Lena 0.03 6 7 7 3
0.04 7 8 9 3
0.05 7 8 9 2
0.01 11 21 19 4
0.02 15 36 28 8
infrared deer image 0.03 16 45 31 11
0.04 14 48 33 14
0.05 12 49 34 17
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(a) Otsu (b) maximum entropy (c) minimum cross entropy (d) proposed

Fig.6 Segmentation results with Gaussian noise of the Lena image
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(a) Otsu (b) maximum entropy (c) minimum cross entropy (d) proposed

Fig.7 Segmentation results with Gaussian noise of the infrared image
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