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Fig.1 A simulation image and its illustration.
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Table 1 A list of compared methods and comparison results.

Method Parameters SDR(%) ESR(%)
Adaptive partial median filter (APMF) M=5, N=17, P=60, T=3 76.0 74.6
Adaptive partial averaging filter (APAF) [8]-[11] M=5, N=17, P=60, T=3 76.1 67.6
Averaging filter (AF) [1] FS=15 76.5 20.3
Median filter (MF) [1] FS=21 75.7 245
Gaussian filter (GF) [1] FS=69, o=(FS-1)/4 76.0 29.8
k-nearest neighbor averaging (KNNA) [1][2] FS=23, k=FS XFS/2 40.2 74.5
k-nearest neighbor median (KNNM) [3] FS=15, k=FS X FS/2 42.8 74.5
Hysteresis smoothing (HS) [1][4] Width=5 359 76.2
Edge and line weights smoothing (ELWS) [1][5] NI=227 76.0 46.6
Contrast sensitive weights smoothing (CSWS) [1][5] | NI=26, 0 =50 759 294
Gradient inverse weighted smoothing (GIWS) [1][6] | NI=958 76.0 574
Edge preserving smoothing (EPS) [1][7] NI=10 21.0 85.5
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Fig.2 Graphs of SDR and ESR obtained by various methods.
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ELWS CSWS

04 01000000000000000
Fig.4 Various processed images by using the condi-
tions shown in Table 1.

oooo

0200 100000000000000SDR =
76.0%0000000000000000000O0OOO
000000 APMFOESR =74.6%0000000
0 APAFOESR = 67.6%0 GIWSO ESR = 57.4%[]
ELWSOESR = 46.6%0000000000000
000 ESROOOO 20%000000000ESR
O0OODOOESR=7.0%000000000000
OKNNAOKNNMOHSOEPSOOOOOOOOOOO
000 SDRO 20040%00000000000O0O0
00 APMFOODODOOOODODDOOOSDR = 76.0%0
ooboO00o0 4000 10000000000G00CO0O
ooooooo 400000oooooobobooo
gooooooooooooobo 1oo0bbobooo
00000000o0o0oO0oOooo300mAsd6HU
gooooboooooooooooooooooooboo



000000000000000 APMFOOOODO
000000000000000000000000
000000000000000000000000
0000000000

APMF O ESRO APAFO ESROOOOOOOD0
00000000000000000AFOOOOO0
000O0OMFOOOOODOOOOODOO0ODO0O00OO
APMF O APAF000D00D0000 Step 500
000“(,j)0000000” 00000 “I(,j) 0
000’ 000000000000000AFO MF
000000000000000000000000
0MFOOOOOOOODODOOOOOO0O0000O
0000000 APMFO APAFOO00000000O
000000000000000000000000
000000000000000000000000
0000000000 APMFO APAFOOOOO0O
00000000000000000000000
4. 0 O O
00000000000000000000000
000D00000000000O000000APAFD
000000000000000000000000
000000000000APMFOOOOOO0O0XO
CTOODO00000000000000000APAF
0000000 110000000000000000
000000000000000000000000
000000000000 APMFOOOOOOODO
0000000000000000000

00 0D0000000000000000000
000000000000

0 0
(1] OO0OO00O000O0000mMODO0O00D00O00000

(2]

(3]

(4]

5]

6]

(7]

8l

19l

(10]

(11]

0oooo0oooooo2o04.

L.S. Davis and A. Rosenfeld, “Noise cleaning by it-
erated local averaging,” IEEE Trans. Syst. Man Cy-
bern., vol.SMC-8, no.9, pp.705-710, 1978.

W.Y. Wu, M.J. Wang, and C.M. Liu, “Perfor-
mance evaluation of some noise reduction methods,”
CVGIP, vol.54, no.2, pp.134-146, 1992.

R.W. Ehrich, “A symmetric hysteresis smoothing al-
gorithm that preserves principal features,” CGIP,
vol.8, pp.121-126, 1978.

A. Lev, S.W. Zucker, and A. Rosenfeld, “Iterative en-
hancement of noisy images,” IEEE Trans. Syst. Man
Cybern., vol.SMC-7, no.6, pp.435—-442, 1977.

D.C.C. Wang, A.H. Vagnucci, and C.C. Li, “Gradient
inverse weighted smoothing scheme and the evalua-
tion of its performance,” CVGIP, vol.15, pp.167-181,
1981.

M. Nagao and T. Matuyama,
smoothing,” CGIP, vol.9, pp.394-407, 1978.
oooooo OO0ob0 ooo«coooooobo0ood
gooooooooobooooooOolr OOO0O0D-11M
vol.J89-D, no.4, pp.888-892, April 2006.

oooooo 0000 00000 oooooooo
«“O000ooboooooboOoooobono croOoo
00o0o0ooooooooooooor ocoo0ooooo
0000vol.61, no.11, pp.1531-1541, 2005.

D.Y. Tsai, N. Takahashi, and Y. Lee, “An adap-

tive enhancement algorithm for CT brain images,”

“Edge preserving

Proc. 27th Annual International Conference of the
IEEE Engineering in Medicine and Biology Society
(EMBS), paper #124, 2005.

Y. Lee, N. Takahashi, D.Y. Tsai, and H. Fujita,
“Detectability improvement of early sign of acute
stroke on brain CT images using an adaptive par-
tial smoothing filter,” Proc. SPIE Medical Imaging
2006, vol.6144, pp.2138-2145, San Diego, America,
Feb. 2006.

oo00 18060 16000070 2600000

2775



