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Abstract The method of the edge detection algorithm based on grayscale mathematical morphology
has the advantage that image noise can be removed and processed in parallel, and the operation
speed is fast. However, the method of detecting the edge of an image using a single structural scale
element may be affected by image information. The characteristics of grayscale morphology may
be limited to the edge information result of the operation result by repeatedly performing
expansion, erosion, opening, and containment operations by repeating structural elements. In this
paper, we propose an edge detection algorithm that applies a structural element with strong
directionality to noise and then applies weighted entropy to each pixel information in the element.
The result of applying the multi-scale structural element applied to the image and the result of
applying the directional weighted entropy were compared and analyzed, and the simulation result
showed that the proposed algorithm is superior in edge detection.
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Fig. 1. Directional 3x3 SE
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Fig. 5. Erosion calculation result. (a)Erosion
average result with directional SE.
(b)Erosion result with weighted entropy.
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Fig. 4. Dilation calculation result (a)Dilation average
result with directional SE. (b)Dilation result
with weighted entropy.
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Fig. 6. Opening calculation result. (a)Opening

average result with directional SE..
(b)Opening result with weighted entropy.
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Fig. 7. Closing calculation result.
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Fig. 8 Proposed algorithm calculation result. (a)
Average result of the proposed algorithm
of directional SE. (b) Result of proposed
algorithm with weighted entropy.
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Table 1. PSNR result of image with weighted entropy

S . . . Proposed

DResuIt Dilation Erosion | Opening | Closing Algorithm
irection

S\I/Ev PShNR 5.0785 5.4202 5.0543 5.6075 7.1653
eight
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