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Two-sample Linear Rank Tests for Efficient Edge
Detection in Noisy Images
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Abstract

In this paper we propose Wilcoxon test, Median test and Van der Waerden test such as
linear rank tests in two-sample location problem for detecting edges effectively in noisy
images. These methods are based on detecting image intensity changes between two pixel
neighborhoods using an edge-height model to perform effectively on noisy images. The
neighborhood size used here is small and its shape is varied adaptively according to edge
orientations. We compare and analysis the performance of these statistical edge detectors
on both natural images and synthetic images with and without noise.

» Keyword : Edge detection, Two-sample linear rank tests, Noisy images, Wilcoxon test,
Median test, Van der Waerden test.
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Fig 1. Windowing configurations for detecting (a) vertical
edge (b) horizontal edge (c) 45° edge (d) 135° edge.
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Table 1. different types of noise
i Hege e SNRIEZEAR
G20 7IRAlRH 20 4.0
G15 7 RAlRE 15 (7.11)
G10 THPAIRH 10 (12.65)
10.05 LA 0.05
10.1 AUTA 0.1
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(d) (e)

08 2. X|oi%At (a) Lena image (b) Wheel &4 (¢) House

At (d) G156 &S Wheel H4 (e) 10.1 &F House H&t
Fig 2. Natural images: (a) Lena image (b) Wheel image
(c) House image (d) Wheel image corrupted by G15 (e)
House image corrupted by 10.1.
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(a) (b) (c)

13 3. 28 2(a)ol] Xg3i0] L2 ofx|Y (a)2 Wilcoxon &,
(b) Median 2, (c) Van der Waerden &t

Fig 3. Edge detection results for Lena image in Fig 2(a):
(a) Wilcoxon detector (b) Median detector (c) Van der
Waerden detector
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Fig 4. Edge detection results for Wheel image in Fig
2(d): (a) Wilcoxon detector (b) Median detector {c) Van
der Waerden detector.
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23l 5. I8 2(e)of Hgslo] B2 X[ (a) Wilcoxon ',
(b) Median 2, (¢) Van der Waerden 2

Fig 5. Edge detection results for House image in Fig
2(e): (a) Wilcoxon detector (b) Median detector (¢) Van
der Waerden detector.
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Fig 6. Synthetic image
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Fol AA| XA F}e] Aglolct.
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2235E JHRAIRE Rl tald 3717 EEL A
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£ Median ¥4, Wilcoxon W4 Z83I Van der
Waerden ¥ +02 4%& BdFm Stk 53] Van
der Waerden Hho] QzgAolM A% Askdde 3.1
Aol AHE Hle} Zo| AAYPME 2 ANE dS
F Uit
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Table 2. PFOM for three edge detectors

ofxEY
pi=4
o ’ Wilcoxon 8| Median 2# Wa\;?geie';&ﬂ
10 0.949 0.949 0.949
G20 15 0.949 0.949 0.949
20 0.949 0.949 0.949
10 0.940 0.936 0.914
G15 15 0.949 0.949 0.949
20 0.949 0.949 0.950
10 0.754 0.726 0.642
G10 15 0.914 0.900 0.881
20 0.945 0.942 0.942
10 0.949 0.950 0.855
10.05 15 0.949 0.950 0.855
20 0.949 0.950 0.855
10 0.947 0.947 0.920
0.1 15 0.947 0.947 0.920
20 0.947 0.947 0.920
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