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Abstract

An edge is where the intensity of an image moves from a low value to high value or
vice versa. The edges tell where objects are, their shape and size, and something about
their texture. Many traditional edge operators are derivative based and perform reasonably
well for simple noise-free images. In recent, statistical edge detectors for complex images
with noises have been described. This paper compares and analysis the performance of
statistical edge detectors based on the T test and Wilcoxon test, and mathematical edge
detectors based on Sobel operator, and the well-known Canny detector and Wavelet
transformation detector, and provides the implementation of these edge detectors using
Java on the web.

» Keyword : Statistical edge detection, T test, Wilcoxon test, Mathematical edge
detector, Canny detector, Wavelet transformation detector
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Fig 1. Adjacent two 3 x 3 windows for detecting edges in
four directions: (a) horizontal edge (b)vertical edge(c)

45 ° edge (d) 135 ° edge
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s | mewd | wewe | SnREEM
G20 71RAlQH 20 dB (2.5)
G10 7IpAlet 10 dB (7.9)
G5 7IRAIRE 5 dB (14.05)
10.1 AT 0.1

10.2 eE 0.2
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Fig 2. Test images: (a) Lenna image (b) Lenna image

corrupted by G10 (c) Lenna image corrupted by 10.1
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Fig 3. Edge detection results for Lenna image in Fig 2(a):
(a) Wilcoxon test (b) T test (c) Sobel detector (d) Canny
detector (@) Wavelet detector
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Fig 4. Edge detection results for Lenna image in Fig 2(b):
(a) Wilcoxon test (b) T test (¢) Sobel detector (d) Canny
detector {e) Wavelet detector
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Fig 5. Edge detection results for Lenna image in Fig 2(c):
(a) Wilcoxon test (b) T test (c) Sobel detector (d) Canny
detector (e) Wavelet detector
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Table 2. PFOM for a variety of edge detectors

o | [ Wicoxon | - T+ 4 Sabel.| Canny | Wavelet .

10 1 1

G20 | 15 1 1 0.997 | 0.996) 0.990
20 0.969 0.974
10 0.982 0.922

G100 | 15 0.722 0.716 { 0.390 | 0.707} 0.766
20 0.325 0.242
10 0614 | 0341

G5 15 0.396 0.338 | 0.186 | 0.212| 0.329
20 0.200 0.110
10 0.982 0.150

.1 | 15 | 0982 | 0135 |0.181 |0.154| 0.276
20 0.982 0.161
10 0.843 0.143

10.2 15 0.843 0.143 | 0.166 | 0.147| 0.270
20 | 0843 | 0.143
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Fig 6. Application display for edge detection on the web
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