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Image edge detection algorithm based on invariance of scale and contrast

Cheng Ning' Hou Delin’

(1. Department of Information Engineering, Hubei Light Industry Technology Institute, Wuhan 430070, China;
2. School of Management, Wuhan Textile University, Wuhan 430073, China)

Abstract: In order to overcome the problem that difficult to accurately estimate the contrast and width of the edge, and easy to be
affected by noise, which resulting in the reduction of the edge extraction accuracy in the current edge detector. A multi-scale differential
edge detection algorithm with invariant scale and contrast was designed. Firstly, a mathematical function was used to represent the edge
and to calculate the position, width, contrast, offset and direction of the closed form. The noise was filtered out as a low contrast
feature. Secondly, a precise scale normalization method is defined to make the features of different dimensions comparable and improve
the accuracy of the classifier. Then, through the derivative of gradient amplitude squared and the Laplaian calculation of gradient
amplitude squared, the influence of conirast parameters was eliminated, and the edge detector with constant scale and contrast was
constructed to output the edge. Experimental results show that the proposed method presents higher edge extraction effect, and the edge
is more clear and complete compared with the current edge detection technology.
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Fig. 1 The process of edge detection algorithm in this paper
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Fig. 4 Derivative of the gradient magnitude squared
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