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Automatic Threshold Selection for Edge Detection Using a Noise
Estimation Scheme and Its Application
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ABSTRACT

Detecting edges is one of issues with essential importanoe‘inb the area of image analysis. An edge in an image is a
boundary or contour at which a significant change occurs in image intensity. Edge detection has been studied in
many applications such as image segmentation, robot vision, and image compression. In this paper, we propose an
automatic threshold selection scheme for edge detection and show its application to noise elimination. The scheme
suggested here applies statistical properties of the noise estimated from a noisy image to threshold selection. Since a

selected threshold value in the scheme depends on not the characteristic of an original image but the statistical fea-
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ture of added noise, we can remove ad-hoc manners used for selecting the threshold value as well as decide the

value theorctically. Furthermore, that scheme can reduce the number of edge pixels either generated or lost by

noise. An application of the scheme to noise elimination is shown here. Noise in the input image can be eliminated

with considering the direction of cach edge pixel on the edge map obtained by applying the threshold selection

scheme proposed in this paper. Achieving significantly improved results in terms of SNR as well as subjective qual-

ity, we can claim that the suggested method works well.
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Fig. 5 Edge maps of noisy images of ¢, = 10.0. (a) and (b}~ (d) arc constructed by the conventional and the proposed

schemes respectively : (a) Lena, (b) Lena, (¢) Salesman, and (d) Miss America
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Table 4. Performance of DIR scheme in terms of SNR
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50 | 2570 2567 | 0.03 b2 pdfE Ztedha A se R, AU o)

Lena 10.0 23.96 2389 | 007 Al AREE o 2] A wFAle Sobel WE ot}

15.0 nn 2219 | 003 dol zhe TAlH 543t e BAYA B4 o

0 | 2488 s Ol &atol A8 FHAL F59 Fxo) 2o wet

Salesman 10.0 22.38 22.24 0.14 Aoz FE S AAsts e Aok Stelct, of
15.0 20.33 20.26 0.07 w5 }\}%’6}‘ a9 » 2]\1 3 i 5 R

0 3783 2787 | —004 = A Aol osl 9ol Al A7)

Miss America | 10.0 | 24.61 2464 | —003 7b B3 g ol AME T8 S vy e By

15.0 21.91 2192 1 —0.01 o theh 222 9x}9 o1 g4z Aol s vl

(&) (b)

T2 6 H9E Lena 94 :(@)DIR W (6,=10.0, SNR=

W (o, =150, SNR=22.19 dB), (d) MAV ¥y

() (d)

23.89 dB), (b)MAV #3i(s,=10.0, SNR=20.65 dB), (c)DIR
(6,=15.0, SNR =20.12 dB)

Fig. 6 Reconstructed Lena images: (a) DIR (o, = 10.0, SNR =23.89 dB), (b)) MAV (o,=10.0, SNR =20.65 dB), (¢c) DIR
(6»,=15.0, SNR =22.19 dB), and (d) MAV (o, =15.0, SNR =20.12 dB)

(a) (b)

(©) (d)

3% 7. 298 Salesman P43} Miss America 94} :(a) DIR W (0, = 10.0, SNR =22.24 dB), () MAV ¥ (6,=10.0,
SNR =18.81 dB), (¢)DIR ¥ (s,= 10. 0, SNR =24.64 dB), (dIMAV (s, =10.0, SNR =23.35 dB)
Fig. 7 Reconstructed Salesman and Miss America images: (a) DIR (g, = 10.0, SNR =22.24 dB), (b) MAV (4, = 10.0,

SNR = 18.81 dB), (c) DIR(6»=10.0, SNR = 24. 64

WWW.

dB), and (d)MAV(c,=10.0, SNR = 23.35 dB)
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