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Forest Canopy Image Segmentation Based on Differential Evolution Whale
Optimization Algorithm

WU Bo-wen,ZHU Liang-kuan" , WANG Jing-yu

(College of Mechanical and Electronic Engineering - Northeast Forestry University  Harbin 150040, Heilongjiang »China)

Abstract : In order to solve the problems of complex structure and uneven illumination of forest canopy im-
age,which lead to poor segmentation accuracy,a canopy image segmentation method based on differential
evolution whale optimization algorithm (WOA) was proposed. Firstly, multi-threshold Kapur entropy was
selected as the fitness function,and the WOA was used to optimize the threshold search process to replace
the traditional traversal search mechanism to enhance the threshold search ability and efficiency. Secondly,
the differential evolution algorithm (DEA) was introduced to mix,and the hybrid strategy with the average
fitness of the population as the evaluation index was used to balance the two algorithms,so as to enhance
the local search ability of the algorithm and better balance the exploration and development. Finally,
through the research on the threshold segmentation of the actual canopy image, the fitness value, PSNR,
SSIM and computing time were compared and analyzed. The experimental results showed that the proposed
algorithm could obtain more accurate segmentation threshold and higher segmentation accuracy.
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Fig. 1 Forest canopy images and gray histograms
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Fig. 2 Flow chart of image segmentation algorithm
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Fig. 3 Single threshold segmentation results of forest canopy images
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