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Comparison of Edge Detection using Linear Rank Tests
in Images
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Abstract

In this paper we propose three nonparametric tests such as Wilcoxon test, Median test
and Van der Waerden test, based on linear rank statistics for detecting edges in images.
The methods used herein are based on detecting changes in gray-levels obtained using an
edge-height parameter between two sub-regions in a 5 x5 window.

We compare and analysis the performance of three statistical edge detectors in terms of
qualitative measures with the edge maps and objective, quantitative measures.

» Keyword : Edge detection, Linear rank statistics, Wilcoxon test, Median test, Van der
Waerden test.
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Fig 2. Original images: (a) Lena image (b) House image
(c) Peppers image (d) House image corrupted by G10 (e)
Peppers image corrupted by 110.
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Fig 3. Edge detection results for Lena image in Fig 2(a):
(a) Wilcoxon detector (b) Median detector (c) Van der
Waerden detector

(29 3)e2RH 7k e B Lol gle ¢
G el AE F AERE ¢ & Atk

(T3 D& (3™ 29 7L FE G102 FRE
House 5%/l oRAAEE S A4l de& Aolrt,
7RFAIGE S Aol tisiME BE WYEl] ARE &
AE3E BogFan Yok 53], (28 4(c))9 Van der
Waerden & O Wild] vlg) ox& A AEs
£ whdo) okzbe) Agw &S 4 S U

(a) (b) (c)
a3 4. 38 2(d)oll XB3i0i 2 oflX|Y (a) Wilcoxon 2, (b)
Median 28, (c) Van der Waerden 2t
Fig 4. Edge detection results for House image in Fig
2(d): (a) Wilcoxon detector (b) Median detector (¢) Van
der Waerden detector.
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(c)
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Fig 5. Edge detection resuits for Peppers image in Fig
2(e): (a) Wilcoxon detector (b) Median detector (¢) Van
der Waerden detector.
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