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Multi-scale Morphology Algorithm for Image Edge Detection with Noise Resistance

Liu Lihui, Zhang Jian, Tan Fangfang, Li Wei
(School of Information and Electrical Engineering, Hunan University of Science and Technology, Xiangtan, 411201, China)

Abstract: To reinforce the noise resistance capability of image edge detection algorithm better and refine
edge information detection, a multi-scale morphology algorithm for image edge detection with noise re-
sistance is proposed. Moreover, wavelet transform method is utilized to replace the commonly used
weighted mean method and the edge images are obtained by each scale fused. The low frequency and high
frequency coefficients of the wavelet decomposition are adopted respectively by different fusion strategies.
Thus the edge details are effectively preserved. The fused image is clear and has rich details. Anti-noise
detection algorithm is used to detect the edge of image using different scales of structuring elements.
Hence, the algorithm becomes robust to the noise. The simulation result shows that the proposed algo-
rithm can effectively reduce the influence of noise on detection results obtaining the ideal edge image.

Key words: edge detection; morphology; multi-scale; noise resistance; wavelet fusion
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Fig. 1 Fusion effect comparison between weighted mean and wavelet transform method in Lotus image

() FRgER (b) MBIk 45 R (c) NBAHBIERL G 45 R

(a) Original image (b) Fusion result of weighted (c) Fusion result of wavelet
mean method transform method

B2 Lena ERMALTE 1475 5 /N 28 e 5 Bl A 5OCR X 1L

Fig. 2 Fusion effect comparison between weighted mean and wavelet transform method in Lena image
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Fig. 3 Edge detection results of "Camera Man” image by using various algorithms
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Fig. 4 Edge detection results of "Lena” image by using various algorithms
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