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Gray-scale Image Edge Detection Based on Multi-structuring
Elements Order Morphology Transformation
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Abstract Basic conception and correlative properties of multiple order morphology transformation un grayscale image were
introduced. The principle of edge detection using erder morphological filtering was illustrated. The effect of structuring
elements und percentile on edge detection was discussed. Based on the idea of multi-scale moropholugival filtering, three
order morphological operations of edge detection were constructed by extending the basic morphological operations of edge
detection to restrain noise. The specialities of the operations which were monotony about percentile {p,q) in the area of
image edge were unalysed in theory. Based on above, three general order morphological edge operations were constructed
and their formats were given, in which mulli-structuring elements were selected to match image edge according to
geometrical feature of image and 1o remove noise in diffenent directions in the mcanwhile. The rules of how to select
atructuring elements and percentile (p, g) of duplicate mixed order morphology transformation were studied. The
experiments showed that the operations we presented were more effective than other classical and ordinary morphological
operations of edge detection on noise restraining and retaining the image details.
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Fig. 1 Edge detection using order morphology transformation
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Fig.2 Generalized grayscale edge images with noise restaining
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Fig.3 Comparison of differemt methods of edge detection
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Fig.4 Comparision of SNR by using different metheds
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