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A Study on Mask-based Edge Detection Algorithm using Morphology
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ABSTRACT

In this digital information era, utilization of images are essential for various media, and the edge is an important
characteristical information of an object in images that includes the size, location, direction and etc. Many domestic
and international studies are being conducted in order to detect these edge. Existing edge detection methods include
Sobel, Prewitt, Roberts, Laplacian, LoG and etc. which apply fixed weight value. As these existing edge detection
methods apply fixed weight mask to the image, edge detection characteristic appears slightly insufficient. Accordingly,
in order to supplement these problems, this study used bottom-hat transformation from mathematical morphology and
opening operation in improving the image and proposed an algorithm that detects for the edge after calculating
mask-based gradient. And to evaluate the performance of the proposed algorithm, a comparison was made against the
existing Sobel, Roberts, Prewitt, Laplacian, LoG edge detection methods, in illustrating visual images, and similarities
were compared by calculating the MSE value based on the standard of each image.
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Table. 1 Comparison of algorithm with MSE

Sobel | Prewitt | Robets | Laplacian| LoG | PA

Sobel | 0.000| 0.017 | 0.070 | 0.135 |0.134|0.070
Prewitt | 0.017 | 0.000 | 0.061 | 0.124 |0.122|0.071
Roberts | 0.070 | 0.061 | 0.000 | 0.100 |0.111|0.101
Laplacian | 0.135| 0.124 | 0.100 | 0.000 |0.138|0.152
LoG |0.133| 0.121 | 0.111 | 0.137 |0.000 | 0.140
PA 0.070| 0.071 | 0.101 | 0.152 |0.140 | 0.000
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Table. 2 Comparison of algorithm applying morphology
prepocessing with MSE

Sobel | Prewitt | Robets | Laplacian| LoG | PA
Sobel | 0.000 | 0.011 | 0.077 | 0.108 |0.133 |0.057
Prewitt | 0.011 | 0.000 | 0.075 | 0.104 |0.130 | 0.056
Roberts | 0.077 | 0.075 | 0.000 | 0.083 |0.109 | 0.086
Laplacian| 0.108 | 0.104 | 0.083 | 0.000 |0.111 |0.101
LoG |0.132] 0.129 | 0.109 | 0.111 |0.000 | 0.130
PA 0.057 | 0.056 | 0.086 | 0.101 |0.1310.000
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