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Filtering Based on Local Statistics
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ABSTRACT

Nonlinear filters which are utilized rank-order information and temporal-order information, have many
proposed, in order to restore nonstationary signals which are corrupted by additive noise. In this paper, we
propose a data-dependent LWOS filter whose coefficients change based on local statistics. LWOS(Linear
Combination of Weighted Order Statistics) filters[1] which also utilized two informations, and have properties
of efficient impulsive and nonimpulsive noise attenuation and sufficiently details and edges preservation.

DD-LWOS filters can remove non-impulsive oises while preserving signal details. DD-LWOS2 filter gets
more better performance than DD-LWOS filter when input image corrupted by additive noise which includes
impulsive noise components.
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Table. The measured MSEs for Gaussian noisy

test image(Lena)

Filter type on =10 on =20
Identity 92.4 388.6
DD-LWOS 393 A5
AMW 416 104
ACMW 493 122.4
Wiener 53.3 1191
Median 151.6 180

. &20] Mol HAE
A A Lenaloll tHEF MSEs & U

Table. The measured MSEs for Gaussian noisy
test image(Lena)

Filter type 0 = 20+4% 0 = 20+8%
Identity 1136.7 1797.6
DD-LWOS 1237 136.5
DD-LWOS2 111.8 1257
AMW 125.4 143.6
ACMW 150.1 159.8
Wiener 201.6 254.5
Median 186.2 192.1

{b) Noisy Image

(a} Original Image



WX TH TAE vIvtew g stFASF

AL doly oF MPyxF Ly F(DD-LWOS)

(c} Wiener Image (d) DD-LWOS filter
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Fig. 1 Image results(Gaussian noise)

(a) Original Image (b) Noisy Image

(c) Median filter
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Fig. 2 Image results(Mixed Noise}

(d) DD-LWOS filter

v. 84 2

BoERdAE FE OEAE vwten @
DD-LWOS "ElE Albatmat ghrh #lqtst He] &
A4ty 9ol dolg] & WM HEet 33
TA JvEA F0E "E, 303 4, Wiener #Y
= vjusich A3 At DD-LWOS EE =
F5 dolHe FFaad ¥ 4R B5EE A
o2 FESAIQE Hele HSwk otz wlAg 4l

£ HustuA ddds Bes AAE S+ Aok
gE2 FEe 9¥e DD-LWOS2 #dH= g £
Sl |t w9k DD-LWOS2 FE = 44 4o ¢
e e AWs 2T b Aol ojaA T
i 9 o DD-LWOS #e Huh o F& A48
BT A A ¢ A

i
b
Al
£

[1] J. Song and Y.L. Lee "Linear Combination
of Weighted order Statistics  Filters:
Canouical Structure and Optimal Design",
IEEE Trans. Circuits and Systems-II, vol.
CAS-T1 43, No.5, pp349-362, May. 1996.

[2] L. Tin, R. Yang, M. Gabbouj, Y. Neuvo:
"Weighted Median Filters: A Tutorial", IEEE
Trans. Circuits and Systems-, vol. CAS-II
43, No.3 pp.157-192, March. 1996

{3} Y. Lin, Y. Neuvo: "Fast Adaption and
Performance Characteristics of FIR-WOS
Hybrid  Filters", IEEE  Trans  Signal
Processing, voi, SP-42, pp.1610-1628, July.
1994.

{4} F. Palmieri and CG. Boncelet, Jr: "LI-Filter
-A New C(lass of Order Statistics filters",

[EEE Trans. Acoustics, Speech, Signal
Processing, vol. ASSP-37, pp.691-701, May.
1989.

[5] A. Taguchi: "Adaptive @-trimmed Mean
Filters with Excellent Detail-preserving",

Proc. 1994 iEEEInternational Conference on
Acoustics, Speech & Signal Processing, pp.
V-61 V-64, April 1994

[6] A. Taguchi, T. Sun and M. Gabbouj:
"Adaptive Weighted Median Filtering Based
on Local Statistics”, Proc. 7th European
Signal Processing Conference (EUSIPCO-94),
pp. 1768-1771, September 1994.

[7]1 5. ] Ko, Y. H Lee: "Center Weighted
Median Filters and Their Applications to
Image Enhancement”, IEEE Trans. Circuits
and Systems-II, vol. CAS38, No.J9,
Pp.984-993, September. 1991.

643



Fasld AR ENTI =EA A6H A4z

X XA K

&%
A AAFAT T AR AGF
of : YA, AEHYA LY, FALE

ol & 5=(Cheol-Soc Bae)
1979. 2 BAhgtw Az} et
[ = (T4

L 1981, 2 BA e sty A
A& E A (F A A
1988. 8 WA hstw ogtd A
238 EA( g}
1991. 3~&A AJRYRE FH71E7I8 HrkY
B EEE
1998, 3~ @A FUE Rl U 94

1999. 3~2001. 5 #EWstuio]F s stz
2000. 3~2002. 2 ¥FUstY YIS A AYR

SAE 2%

2001. 3~ 8 AYPHFASS FUA T
2002 5~8A F4719 Aus HU ALAY
FA94

2002. 6~ dx) BEHFR FARGY U

1991~ @4 BEUSE PLENFHY 05
¥ PA RO DY EHY, G, W42

644



