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An Edge Extraction Algorithm Based on ICA Threshold

Optimization and Information Entropy
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Abstract: The traditional edge detection algorithm is characterized by noise sensitivity, difficult threshold
selection, low edge sharpness, unsmooth edge and others. In order to solve such problems an edge detec-
tion algorithm based on ICA threshold and information entropy is proposed in this paper. Firstly, the im-
age is divided into several sub-blocks based on the gray level distribution, and the segmentation threshold
of each sub-block is calculated. Next, in order to select the appropriate threshold from a large number of
segmented thresholds, the imperialist competitive optimization algorithm is introduced to calculate the op-
timal threshold value of the image. Then, each image sub-block is divided into different uniform regions
according to the optimal threshold obtained. Finally, the information entropy of each region is calculated,
and the edge pixels of all the regions in different uniform regions are detected, using the information entro-
py. Experimental results show that compared with the commonly used edge detection algorithms, the algo-
rithm described herein has a higher quality factor and edge continuity, is able to suppress the too small and
trivial details and highlight the effective edge information. The edge has good positioning accuracy and is
smooth and coherent. Therefore, the new algorithm can accurately extract the contour of the target.

Key words: edge extraction; imperialist competitive algorithm; segmentation threshold; information en-

tropy; gray-level distribution model; uniform region

REHE K M



