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(b)Histgram of brightness by SOM

(a)Histgram of brightness by original image
(c)Histgram of brightness by Fuzzy ART

Fig. 2: Analysis of segmentation results of gray and
white matterrs according to vigilance parameters.
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Fig. 3: Segmentation results of CFS according to

mapping unit.
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(a-2)White matter [0.85]

(b-2)White matter [0.875]

(c-1)Gray matter [0.90] (c-2)White matter [0.90]

Fig. 4: Analysis of segmentation results of gray and
white according to vigilance parameters.

Fig. 5: Extraction procedure of brain surface using
LSM.
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(a-1)Cerebrospinal fluid  (a-2) Gray matter

(a-3) White matter

(b-1)Cerebrospinal fluid  (b-2) Gray matter (b-3) White matter

Fig. 6: Results of classification tissue compare using
our method with conventional method.

(d)70-years-old,female.

(c)40-years-old,female.

Fig. 7: Segmentation results of the clinical MR im-
age.

ooOoooaoo

O
ooot

o8
O
O

mim]
oood
oood
oood
oooO
oooO
oooog
oooo

oooon
O
O

O
O
O
O
oo
O
O

DDDI:II:H:I

OO
OO
[ |
OO
OO
OO
OO

DDDDDD
OO

O gooOgooog
ooOoOgooo
o0O0goo0

OO0gqOoO0O0

7000
oo
ao
oo

0
SO
oo
oo
oo
ooU
oot
oo
DDDD
DDDD
ooto
ooobd
ooobd
oooU
Ooog

oo
god
. od
goboooooboooooboboooooooooo
oboboooooboooboobobooobobooooboo
ooboooobooOooooooooboooon
oooobooooooboooooooooo

gosoMO0O0000 1500000000000
goboooboooobooobooooobooooo



O0000Fuwzzy ARTOOOODOOOOOOOCOO
goboooboooobobooobooooooooo
o0 oobooooooobooooboooooo
ooboooboooooooooooboooo
oobooooooooooog
ooobooooooooo

O

O

O
g O
goboooooobooooon
oo

ood
oo
go
go

oOoooooOod

gboobobobobobobooobooboon
gbobooboobobobobobobon
gbgbobooboboboboban

O

oo
00O
00O

Uoo

O
O
(]
O
O
O

oo
!
S og

D 0O00d00DO0ooOoo v Ooooooogo
N

DEDDDDDDDD
O
O
DDDDD

O
2

Oo0gooood=w
O
ODoOg oo

0o
oo ood 00

=
O
O
O
O
o
O
O
O
O

=
o
oobo
= O
ng
o=
O
ED
oHo
oY o
O

=
=
|

@]
o
20
DDDDDD
DDDDD
DDDDDD
DDDDDD
DDDDDD
CDDDDDD
DDDDD
Ho
(]
SDDDDD
DDDDDD
oo
Oo=Z2o00d
Oopo~Fooo
DDDDDDDD
ogd DDDDDDDD
I:II:II:II:II:II:JDI:I
I:II:IDDI:IDD
OoOoooog

o
=
uog
[
oo

oo

ooOoood
OO

OO
Ood
OO

UopoBooooo
0o

UpoBooogo
UooBpogoogo

O OO
(| OO
[} OO
[ o
[} OO
O OO
[} OO
0 go

oood
oooo
OooooMROOO
udoobooooobooooooon
ooboooooooooooooobo

gbobobobbobobobo
gbgoboooodgoaboaodao

DDDDD
odood
Ood Oo4d

ooLSsMOoooood
googno
ooood

O

O

O
O
O
O

[
oo
OoOgod

oooooooooooofoooPooo

OOoOoUOooooggoooboond
OO
OO
ooooooooooooYoooYooo

OoobOobodggooood
ooobOob0ogoopooOoo0oo
oooOgbdgogmoood
ooobOobddgogooond
ooobold

OO0 o

OO0 o

O0o

Odo

O0o

Oodg

I:JI:ID

Ood

05

O

sMOQOO
gooog
ooooooooon
gobooooooo
LsMoOOoooooood

oDohoooooooogooddsbbOapoooooogoon
ODooOoooooogogooooo—-Too—oo0OgOoo

OO0OoOoOoOoOogoO OOOo0onO (|
O-oooOoOoOgpoooood

oo
oo
od
ao

QUDODoUoood

OO0 oopOoooo
oO0U0oooo0Ooood
CoO00oooo0OooonD
ooDO0ooooOoood
Oo0ooooOdoogd
ooooooooooooPE2ono

oO00ooogbdooogd

00000000000000000000000 AAM
O Active Appearance ModelsD OO OO OO OO0OOOOd
goooooooooobbobbobboooboooo
gooooooon

ooboooooo
ooboooooon
goo

O
|
O
Oodo
[y
[y
[
Oooo
[
.
OoOod
[mpEE]
oo
oo O
oon
DDD
DDD
ooo

gooo

[1] K. sato, K. Sugawara, Y. Narita, and I. Namura, “
Consideration of the method of image diagnosis with
respect to frontal lobe atrophy,” IEEE Trans. Nucl.
Sci., Vol.43, no.6, pp.3230-3238, Dec. 1996.

[2] W.E. Reddick, J.O. Glass, E.N. Cook, T.D. Elkin,
and R.J. Deaton,” Autmated segmentation and clas-
sification of brain using ARTificial neural networks,”
IEEE Trans. Med. Imaging, vol.16, no.6, pp.911-918,
Dec. 1997.

[3] R.Sammouda, N. Niki, and H. Nishitani;’ Segmenta-
tion of brain MR images based on neural networks,”
IEICE Trans. Inf. & Syst., vol.E79-D, no.4, pp.349-
356, April. 1996.

[4] R. Sammouda, N. Niki, and H. Nishitani,“ A com-
parison of Hopfield neural network and Boltzmann
machine in segmenting MR images of the brain,”
IEEE Trans. Nucl. Sci, vol.43, no.6, pp.3361-3369,
Dec. 1996.

[5] O.-K. Yoon, D.-M. Kwak, B.-S. Kim, D.-W. Kim,and
K.-H. Park,* Automated segmentation of MR brain
images using 3-dimentional clustering,” IEICE Trans.
Inf. & Syst., vol.E85-D, no.4, pp.773-781, April. 2002.

[6] M.C. Clark, D.b. Goldgof, R. Velthuizen, F.R.
Murtagh, and M.S. Silbiger,* Automatic tumor seg-
mentation using knowledge-based techniques,” IEEE
Trans. Med. Imaging, vol.17, no.2, pp.187-201, April.
1998.

[fl 000000000
ocoooooooo
0 D-1100 vol.J87-D-I1, no.1, pp.

8] OOOO0OY DOOOO0ODOOOOO
ooopoo,"o0o0oooooog, Vol
pp.349-356, 1980.

[9] Chunming. Li, Chenyang. Xu, Changfeng, Gui, Fox.
M.D,* Level Set Evolution Without Re-initialization
A New Variational Formulation,” IEEE Computer
Society Conference, Vol.1, Issue , 20-25, pp.430-436
June 2005.

[10] T. Kohonen, Self-organizing maps, Springer Series
in Information Sciences, 1995.

[11] T. Kamio, S. Soga, H. Fujisaka, and K. Mitsub-
ori,“ Anadaptive state space segmentation for rein-
forcement learning using fuzzy-ART neural network,”
Proc. IEEE MWSCAS 2004, vol.3, pp.117-120, 2004.



