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The performance analysis of SA filters for images corrupted by biased noise
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ABSTRACT

The SA filters encompass a large class of filters based on order statistics as well as linear FIR filters. The class of SA filters is defined as a
multi-stage filters whose output is linear combination of nonlinear(minimum, maximum, exclusive-OR) sub-filter outputs. According to the
first stage nonlinear sub-filters, SA filters are called SAMAX, SAMIN, and SAXOR filters.

In this paper, optimal SAMAX and SAMED filters are designed for images corrupted by biased noise. The performance analysis of this
experiment shows that SAMAX filters outperforms SAMED filters for biased noise. In the case of un-biased noise, the SAMAX and SAMED
filters give the same performance. This result leads us to a new guideline in the application of SA filters.
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Talbe. 2 PSNR(dB) of 3-rd order SA filters.
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0.00 0.20 26.1 20.1
0.05 0.15 23 218
0.10 0.10 23.1 23.1
0.15 005 234 23
Lo.zo 0.00 265 207
vz 8
E AT E A dE2 o2Vt Brtd 44
E4 Fofol 4] SAMAX ZE] 9} SAMED ¥E 9] 5%
BA3 L, o]z tg A 7 SA HE 9] e By
Aol A& ¥t A8 2 7 SAMED 2 H = )4

so] Zo| A SAMAX ZE ¢} FU3 G4 =
Bk o]z o] vt o] AR wet AF
a7} dAE AT B SAMAX REH = o] Z9) o
AA ol ARl et 23] qA wol= AF R
o] FolAE HA L BAFUT

olg|g Ay Ao £AHS EYE SAMED ¥H&
A wolZ AA & AFsH, SAMAX
(SAMIN, SAXOR) ZE & H|t] %] =o] =2 F3o &&
of Agslcie Aba& & 5

o
oX
olr

of = 2 o

o%

iy

0

PEs

[1] J. Song, Y. H. Lee, "Linear combination of weighted
order statistic filters: Canonical structure and optimal
design,” IEEE Trans. Circuits Syst.: Part II, vol. 43, pp.
349-362, May, 1996.

[2] P. Heinone and Y. Neuve, “FIR-median hybrid filters,”
IEEE Trans. Acoust., Speech, Signal Processing, vol. 35,
pp. 832-838, June 1987

[3] $%%, "ETBFY] M2 099 £4: SA IH”,
A RS =EA, A7d, ATE, pp. 1556-
1562, 2004

[4] 55T, &%, “SA A7) Aol ©hE dT A
7P, BT SR EAN I =8 A, A9H, AlTZ, pp.
1502-1507, 2005

[51 H-L. Eng and K-K. Ma, ““Noise adaptive
soft-swithing median filter,” IEEE Trans. on Image
Processing, vol. 10, No. 2, pp. 242-251, Feb. 2001.

[6] P.-E. Ng and K.-K. Ma, “A switching median filter with
boundary discriminative noise detection for extremely
corrupted images,” IEEE Trans. on Image Processing,
vol. 15, No. 6, pp. 1506-11516, June 2006.

367



FaAf YR BN G =FA 138 A2z

A4

4 Z #(Jongkwan Song)

1966'3 29 18 A

1989 29 FAbo ek x5 8kt
EYQ(FEAD

19913 28 #= 87|19 A7 2
AT FH(F D

1995\ 8¢ g uehy|ed A7) 2 AxEsy 24
(T8 uAh

1995%3~1997'd o] 5B FHAF A AYdI+Y
oz 2R

19974~ A AT ANAR - FER Y LT
SR AFE A

W FTA Fob daAE 2 BN 5Y

368



