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ABSTRACT

The theory of stack filtering, which is a generalization of median filtering, is used to the deteclion of intensity
edges in noisy images. The proposed approach, called the Difference of Estimates(DoE) approach, is a new formu-
lation of a morphological scheme which has been very sensitive to impulse noise. In this approach, stack filters are
applied to a noisy image to obtain local estimates of the dilated and croded versions of the noisc-{ree image.
Thresholding the difference between these two estimates yields the binary edge map. We find that this approach
yields results comparable to those obtained with the Canny operator for images with additive Gaussian noise, burt

works much better when the noise is impulsive.
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Table 1. Abbreviations for the three different noise distribut-
ions used in the experiments.

U A e

deol gu | wa o
e ) ° 4 ot i (stand. dev))
_10.01 7’1“(!mpqlswt) 0.01 -
10.1 7 23 (Impulsive) 0.1 -

G20 | 7b9-A) eHGaussian) } 20dB (2.5)

Wtk Zhzkel e W EE Hitol 091 idd WA

o g stac. 344 4e0) 49 2 A

7he 2000 1, ubA BHire. oA ol sL i E)

WA A8 S 1 et hol el
SOl A ek

SNR=20log (25/0)
o 71A, 25 MR E SHM wolelil o8 3

1 abol o,

10.19] 2SI gHEol fle f19de

|
Aakit el g FAHI] A @ el axa o

O A AFel A ARy W e
(b)Lennal 0.01G 20.

Fig. 4 Test images sel used
G20 (b)Lennal 0.01¢G 2

1702

AL el sl g A skel, DoEw ekt 44 dl
ADHS A ST AR s e el
R g1 o] 2x2 A B b Aol 9

A FH gl IR0 ARk vk dAsle 4o )
el 4l Alojrt. ol@a) A =4 2ol 1y
I R R LS SR s B b e B R e B
aled 1yl 3(b)ef (ool Ml it 7habAl 58
o] & &tadct.

“ryl 4GSk (b)e] o AiEe Sry) 3b)e) (o)) H
of Aol ¢ glosdel / 014 G20°] -0 U
oM ele Aot o) HAFIS FE Aerial10.01G
2051 Lennal 001G 20050 Y280 sl Jry) b))
AP0 AIE Jbale kel Lol cel 3
(c)®] Lenna 9 42 vf‘?lfe", Gotoll Al gFo-ell ofaf
Aoz

] B2 J}A] . ut uu 0] /” Lul 01 _’]: O]L:H? i
HER U

AR t

cib Ais o Aeriall 0.01G 2000 Doy, Canny <]
213 A Eefsb<] 2171 (improved residue mor-
phological operator)[12], #ed 415 71(dispersion op-

eraton)l7]F 4] Qe flsboluh $eat 4l (1S ol

A3 @ Aeriall 0.01G 20

in experiments. :{a) Aeriall 0.0/

www.dbpia.co.kr



ﬁi/*ﬁ‘i@iﬂﬁlv— ol g% FeistH F¢ F4d HE)

T2 S, Aeriall0.01G 20 542 A& W 34, @)DoE,
(0)7x7 Canny HZ&7] (MM E Uiz gy sA
A&7 (WdAer A&7
Fig. 5 Detected edge locations for Aeriall0.01G 20. (a)DoEjo,
(b)7Xx7 Canny operator (c})improved residue mor-
phological operator (d)Dispersion operator.

5-€ 7k(threshold)-& stAE0o] wetwrt & gogy
B 12%°] #lgsle o destdch 18 62 £
7t 8% M A A Lennal0.01G 200 722-& ¢1Ahg &)
st Astolr}

2R% Aollds ANE ey Axrle @
F Aol A A r@ - wEshs RolA 71 B
& ABE warh Ba, A whel en R
& Canny 22714 }e_ AENE AN Ae Q4w
9 Qe dEadnhn & 5 vk ANE G

st 2 E7)9 A A0 A® dHAelM e S
om ol 47 G4 A% aRAL ¥ 5 AT &
Ak Atel7i st Canny HE /1 o] gl W U
4ol Apole BANNAE Fobn] 013-17-4 a
¢ 62 Lennaol] it AAES vws] B A &
 em, FA45 2ol 7iw ol Canny 7] E‘_L} ER
Aol A3 AEL & F At o] As}= Canny 7
7

=71 B 44 zfol71gel By ddsities W&
I dA ke Aol meld@e] AHRE TR

1703

www.dbpia.co.kr



BN I8 Em L 967 Vol.21 No.7

8! 6. Lennal 0.01G 20 %4 %4 2]

Jse et et Al Dok,

’
(b)7 X7 Canny 215571 (A A4 vpola] el i) ) <

Y g1 )
Fig. 6 Detected edge locations for Lennal0.01G 20, G Dol .
(b)7x7 Canny opcerator. (c)Improved residue mor-

phological operator. (d) Dispersion operator.

W EAgE Aol /ol it A 71w o ol Wil el g T4 Astal $Aa g

o Alugh N3 2 WESIA Ao (& /)4 s A xje] 2ujolubsi Al sk R gk Wl /)

Ao A ARk A % 4 gl Mo H Aol e Aol ik b o Akt
Ulgh abshul S Al 2 % g el

v.d B Asg fol M g1 o) A Stobil /] 5] 8ol

2 R IR R SR B B R ]

o ¥=iol A S Abgahel w3 el alsbelan vk olel bR R AL 9 sl

=
49l Wejery g2
[) o)
T

1704

Al_rard k. 4F5

,O,o]

919

A i A A s Tk sel el o] b )

<«

of jrioll Al Aoty At ApolyInie]l Gt WAt

I/,,(l s

www.dbpia.co.kr



B[ E ol &8 sty Qb 27 A W&

o] 549 Wzl thal Atk RS 4 = AN
on Eg o] FAH oY e e A He
g7l Me C .mny Z1% el 383t %-Z!*o‘ Fag
AollMe 2 Aol 953 Held s ¥ 4 AN

gdaEd

1. L. Davis, “A survey of edge detection techniques,”
Computer Graphics and Image Processing. 7, pp.
375-390, 1978.

2. D. Marr and E. C. Hildreth, “Theory of edge de-
tection,” Proc. R. Soc. London Ser. B. 207, pp.
187-217, 1980.

3. J. Canny, “A computational approach to edge de-
tection,” IEEE Trans. Pattern Anal. Machine In-
tell., vol. PAMI-8, pp. 679-698, Nov. 1986.

4. R. M. Haralick, “Digital Step Edges from Zero
Crossing of Second Directional Derivatives,” IEEE
Trans. Pattern Anal. Machine Intell., vol. PAMI-6,
pp. 58-68, Jan. 1984.

5. U. Montanari, “On the optimal detection of curves
in noisy picturcs," Commu. ACM, vol. 14, no. 5,
pp. 335-345, May 1971.

6. P. H. Eichel and E. J. Delp, “A method for a fully
automatic definition of coronary arterial edges
from cineangiograms,” /[EEE Trans. on Medical Im-
aging, vol. 7, no. 4, pp. 313-320, Dec. 1988.

7. L Pitas and A. N. Venetsanopoulos, “Edge detectors
based on nonlinear filters,” IEEE Trans. Paitern
Analysis and Machine Intelligence, vol. PAMI-8,
No. 4, Jul. 1986.

8. J. Yoo, K. L. Fong, E. J. Coyle, and G. B. Adams
I, “Fast algorithms for designing stack filters,”
31'st Annual Allerton Conference on Communicat-
ions, Control, and Computing, Monticello, 1L, Sept.
29-Oct. 1, 1993.

9. P. D. Wendt, E. J. Coyle, and N. C. Gallagher, Jr.,
“Stack filters,” IEEE Trans. Acoust. Speech, Signal
Processing, vol. ASSP-34, pp. 898-911, Aug. 1986.

10. E. N. Gilbert, “Lattice-theoretic properties of fro-

ntal switching functions,” J. Math Phys., vol. 33,

pp. 57-67, Apr. 1954.

I1. E. J. Coyle and J.-H. Lin, and M. Gabbouj, “Op-
timal stack filtering and the estimation and struc-
tural approaches to image processing,” [EEE
Trans. Acoust., Speech, Signal Processing, vol. 37,
pp. 2037-2066, Dec. 1989.

12. J. S. J. Lee, R. M. Haralick, and L. G. Shapiro,
“Morphological edge detection,” IEEE trans. Ro-
botics Automat., vol. RA-3, pp. 142-156, Apr. 1987.

13. J. Serra, Image Analysis and Mathematical Mor-
phology, New York : Academic, 1982,

F Xl AHJiSang Yoo) A3 4

1985\ 1 4 Erof Shar(E ShAE- A 2}
)

1987+ - A & o) 85 (3 Bh 4] AR
258

199333 : v] = o Fof & (F ghut
AL-R 7188

19931 ~1994d : F i A A4

(FHga+4
19943~ A sh o) Bhar M Apg g 2R
T AR gaaA e, vl gz, 454

2l M 2(Sun Yong Kim) 3 3 9
1990°d : ¥ 2} 8} 7] 52 9 (F- 3F AL,
#-9-5-27] & AT )
; 19933 A s A(F Y
o A7 R AR

. 199543 : 4 5% 8 7] 4 (T8
‘ ﬂ Al-A 7] @ A 22 8h
199413 ~19943d : ST 8. A 1
BTG A AAL
19959 ~1996\ - B A shar A A7 & QT4 Hhare
T4
19963 ~& ) st ot Aagehst DAY}
= THGyu Moon) R
1982 19 : A &g Fabo) gt
Ao 2 Sk (SHAD
19934 59 %A AT 3} W7
2 AFEF Y
A, B
19824 39 ~19881d 49823
AHEAATA A
19901 9%~1993”‘ 6 1 Z2] A1) &) Research Scholar
19931 9Y~& A srA o &} AR ah ) 2

1705

www.dbpia.co.kr



