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Image Segmentation of Multilevel Threshold Based on Improved
Crow Search Algorithm
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(School of Mechanical Engineering, Shandong University of Technology, Zibo 255000, China)

ABSTRACT: To solve the problems existing in the random search process of the traditional crow algorithm, such as
the blindness and tendency to fall into local optimum, an improved crow search algorithm was proposed for mul-
ti-threshold image segmentation. The elite sharing strategy was adopted to make up for the blindness of the crow's posi-
tion when updated. To avoid falling into local optimum, the Levy flight mechanism was introduced. Then the scale coef-
ficients were adaptively adjusted with the number of iterations, which made the search step size of the improved algorithm
limited and accelerated the convergence of the algorithm. Kapur entropy was selected as the adaptation function, and the
improved crow algorithm was used to perform multi-threshold segmentation on the different types of images in the end,
and the results of the algorithm in this article were compared with the segmentation results of the four algorithms such as
the traditional crow algorithm, cuckoo algorithm. Lena, Flower, Fruits and Boat were segmented, and the structural simi-
larity of improved crow search algorithm was 0.7703, 0.7761, 0.7276, and 0.7921; the standard deviations were 0.0295,
0.0385, 0.0344, and 0.0173. Experimental data shows that the improved algorithm had better segmentation than other al-
gorithms. The algorithm in this paper effectively improves the blindness and the shortcomings of being easy to fall into

the local optimum about the traditional crow algorithm. It can accurately segment complex images, which has certain ref-
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erence values in the field of multi-threshold image segmentation.
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Tab.2 Comparison of segmentation thresholds obtained by five methods
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Flower  40/95/135/162/195 46/92/132/166/193 41/88/129/161/197 43/95/133/163/202 43/95/131/163/202
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Tab.3 Comparison of Kapur entropy obtained by five methods
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Lena 22.01 22.23 22.45 22.18 22.53
Flower 21.75 21.81 22.01 21.81 22.20
Fruits 20.98 21.04 21.19 21.04 21.29
Boat 20.74 20.86 20.90 20.84 20.97
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Tab.4 Comparison of SSIM obtained by five methods
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Fruits 0.7003 0.7193 0.7245 0.7118 0.7276
Boat 0.7394 0.7784 0.7850 0.7746 0.7921
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