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Abstract: Edge detection has been an important domain in comprehension of image and computer
vision, Its quality determines the result of subsequent analysis. Thus it’'s an important goal for people to
find a kind of method that is insensitive to noise, precisely locates true edges and excludes false edges. In
theory Canny operator is optimal in continuous domain for edge detection, but not optimal in discrete case,
which may lead to inaccurate result. In order to solve the problem above,a good edge detection algorithm
in discrete field is proposed. The smooth operator is inferred based on the Optimal Discrete Filter’s theory,
which can reduce the influence of noise, false edges and image error. The experimental result shows that
the proposed method can achieve multi-scale edge detection and high SNR, satisfy the requirement for
computer recognition. So it is a good edge detection method.
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Tab.1 Common differential operators and their

smooth operators

S_p=8n

n n

0 0 0.5 0 0 0.365469
w=1

1 0.5 0.25 W=2 1 0.315948 0.25

0 0 0.238481 2 0.184052 0.067265

1 0.1894026 0.193312 0 0 0.288806
W=4 2 0.1393324 0.114915 1 0.2356651 0.220745

3 0.1048262 0.056688 = 2 0.1630372 0.105597

4 0.0664388 0.015844 3 0.1012976 0.029255
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Fig.1 Test image
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Fig.4 Original image of car’s plate
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