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Abstract ; In anatomical aspects, magnetic resonance image offers more accurate information than other medical images such as X ray,
ultrasonic and CT images. This paper introduces a method that segments and detects lesion for 2 dimensional axial MR brain images
automatically. Image segmentation process consists of 2 stages. First stage extracts cerebrum region using thresholding and morphology.
In the second stage, white matter, gray matter and cerebrospinal fluid in the cerebrum are extracted using FCM. We could improve pro-
cessing time as removing uninterested region. Finally symmetry measure and anatomical knowledge are used to detect lesion.

Key words : MR image segmentation, lesion detection, FCM, pattern matching
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Fig. 2. The process of extracting cerebrum region (a) binary image (b) morphologically eroded image (c) mask image (d) extracted ce-

rebrum image
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Fig. 3. The segmented classes using FCM algorithm (a

2
rr
Jta
Ho
o=

i
o

2
-z
dr [y

ri
o
B
=
B
>
=
olo
ol
ok
rr

o,
X,
23

e
=3
2
e
= o
o
Ho
2
o
[z
ol
o,
juicd
a2,
it
i
o
o
Ir rr
HT

=

ioﬁgﬁi

M1 g

=

X

of,

e
RCA <

o]
o
|
1]
g
fets
insa
of
o
1o
4]
N
2
=)
>,
o
o
2l

.
O
=
hu
Bt
Az
i)
=
—z
PN
)
o,

. e
-z
N
N

o 2 2
A
ki

Ty L]
ac
rir
o
9,
rr
=
&
o2
18
e
e
ol

.

=

R
|

K

Tt "o

A
(X
N
Dl
x
a
ok
2z
Z
o
of
b
of
a2
&=
o
il
iy
ot
lo
i
g

op iy M

ko
B

structuring element) = NxN 779 HAtzE 1ol
A4 N 2715 J4te] a4 wet FdstA 7pd A7)+
B A= 512x512 :7)9) dAdA NY e 52 A
. ilop,q Oﬂgﬂoﬂ tjaiA] dejed P& (dilation)H A
AHA 28 2(c) % 2 FellY dix nps
. lla]i G4 mfxzE A9 wia
& FEAE 2Y 2ok o] F

o oX L L oox hy
_0;:4
" r oX
£ FF

o
of O";

[o2
oxr o
o e
=

c
o
> =

- ml\
0 &
aui)

g
in}
=

s
-3
of
o
2
>
=
A
o
R T
o fo
-
g
e
_Q

H2Z Q43 o] &(fuzzy set theory)E #E AAef qloix 4
Rol REgozny opygds EHAAE tFEsy ogHTh
Z, 94 A9 1ERFHA el He A AR Fe o
o afolo] #AFol WEEA Aoseld £ gl W HAoE

hite matter (b) gray matter (c) CSF

it
o,
o
N
AR

I
i)
PR TR it =y a4

g Agan. #3408 wE v Has
A s Aok WA Fe €Y o

sof gl ohuh g ool BF 54 M
o BE H47 479 226 4P £4% Gu
2 Zel2He] 47 Foldss B vze 494
2 3= o) ol

>
&
i)
TN
ro
of2
o

£

o T
o>

N
—
A,
£ oot

tio
i<y
fo |o

B omRdAE FOMSTeze 472 AewA $9408
A2z ) A4 vnd 2 B S4el 29 Hgz
Ao Wy 2453 CSFol gal g FCM2ne 52 443
t. FCM%nel5e 2elxee] $4g3 del8 Aejel 44
E A4 1Mo 24959 08A 4458 FA4 5AY
+& #4871 ol t[9,10]

4
PN

Py
20
Lo
5
A

4
s
I8
of
o
=
= 0
S
X
o

N o Ao

J. Biomed. Eng. Res. : Vol. 20, No. 2, 1999



152

. L 5 ¢
- T B o [} s
.1 TedP® =TE & w g
SR R DT TS W o FE s oy 8
™ g~ odn M) T W S & — ST X o g u
IR 5T T _ETW 0w BT T A M ol H = E
OOW_._..M .me 404.0‘w W.OT‘UI:M UrﬂE_ .mMﬂﬂooT ETEO.X‘N ot7mo7€ mw
n CREC 3 3 oo g we o T "R D = =
L b 8 & = 2 % 7 o S o = oo 5 =
xl_%m m.m mﬂﬁo/w\x;ﬁhau mﬂE.me_EEm__&a mm,o%mW Hloui s,m]ﬂs
® Ta By %@@%ﬂﬁ%% - E g % L mw L 5§ £
2T 38 RN R L Ao E =
::.W_ S leﬁﬁro&om]mi O Yo £ 7T = _ﬂwilqa ﬂAj. U » N g
el 53 =9 o Ty WX 25T | " T X H o g
o< % @ 03 o K P o = Hlo jatie W X g %
S %8 RE N BT BT oo 8T g £\ E Ty Le® -  F & E
e £ T O g T uou_.ﬂuo_,ﬂmﬂgal. 2k AT T ok > 5 B
% sy TEIRETI PR s e e I R IR
ol 3 888 B A = o e_agaﬂllmaamurbq/rﬂﬁ‘_ — = Ao — T T S -
2l F5% SN ES TN N LTEY Laxw B g0
- ¥o £33 oy o7 ] ﬂmoq\m.o‘_.ﬂﬂ = BoF NEEE | B S = ) o A
~ — o @ B M —_ oy _ o -~ ‘i = " = e = R D ri WW —_ .A_.___ iy
o 2 W/bwm ,‘mogwm_m%ﬂﬂ%%ﬂa&q_tdumz_ + \m/\m Mﬂﬁﬁw_% ﬂoho%w W\HT.WD
Wmmo S-X UMmM.M%ﬂw.ﬂMmﬂw:,ﬂoduW%ﬂH sy S 3 in_to,ﬂ w o M8
By 5 E ¢ momoaum%mﬂmomﬂ%ﬂnzﬂﬂ_/%% ElE B o= I oo T O %o 1mﬁ#_.m
,AOIM_:_ s>8 =x .Jmmowmﬂ_btﬁ.mwn_.%ﬂdr HEIAD B ﬂﬁ@ Mwil
SRR Mo S E MﬁbcmWWucuﬁﬁm_oﬂm}_/E =2 2 i N R - ® % 3
' A_Eﬂ...u L2358 Ko £ 8 = % ol g oo o 2 ~ = = e R ~ &
. R ZSgg TLE S L o TR o M RN TICSO B e
, . = T W oo § = R U5 wn R o S o _— L %o - B2
R B PRIZRREEE e T Sesow oy T Em
e : ;W o e S n PR E REWD g m o S
.‘ © o s E S o o P ooy L ow om E o o o~ oF g -~
< _m_.._d\.mw.ro.mvwm R = OF TN W du = T
=<Vu 7 £
— © omr
e JILOL,WNIH_AIOOT,D!A
RK mﬂmﬂﬁlﬂ%mﬂﬁ_%xanw_%memcﬂﬂmﬁﬁoﬂaﬂ
— o) EE Z..ﬂ A_ e —_ —~~ 0 X0 vi zt 1 Ho —0 o iy
& o5 do T B ﬂluln} - ,mo_xwduﬂ)xlﬂo = C TN B — T g
© B d:,,.ww‘_ C N M . ﬂw ° " gy T M J:WLMﬂrﬁTUr.w.‘_ RK ol
5 ®0 whr o oe R R o o
s < bl —_ o B o ™ o Q 75 Mo g ok oy I
=2 s o @ N T MK B ok mrt oo o MW .o < X o o AR of o wo BT
- N B3 | - %0 XN W &N ™ o == RN
z & ﬁ% e ﬂm‘ o mn T oﬁ_ wﬂuu M go IR TS ¥ E 2 o o g ﬁu = wm ® o TR
5 . £ < — B ST s 7401%u01ﬂmo.mo —_ oy R
S £ i ] m T qu i) — o T o o 3o 5 X o E NS
: : 05 wmE A=l T nT go@ﬂ%;@imaM%M@&ymm%w
" 2 w3 P - B = Emmbm;r_d%o_aamiﬂﬂ,ﬂo%m%@%HM
o5 Ty o wow o S mowﬂogﬂ%m:mwzﬂw%wnﬂ:uiﬂmﬂ
= ° oy T wmmﬁﬂx %Aoﬁem%%ﬁ urﬂﬁuoo_awmno\mm@%iﬁ a,mowﬂaumm&oma
—= Cr P W o om T C TN T om B W mE e
m G - A T e G A R 3
<l & » o) X o_all,mvlwml <X ‘IHXLJF\I ti Fe) BT BE ‘:1_ H
= & wmoulr Mg ,ddqodoﬂuﬂﬂﬁqw At]x_ﬁ‘man_rqwm%mﬁzﬁgaﬂwﬂﬂh%moﬂuﬂpﬂmiz_‘
a o8 uuw_ﬂu T — Xy = u]'wd;nmo = ®O or
R o ™ W e — 7o [ G
E BE T g PO MTN M%@%%AOJM$ ?kggma%ﬂq
= e * a = g L T o W RS ® w8 e#a%urw W o LT a
T B R mﬂt_A/., O K o O ii o_wmﬂ%ﬂwoﬂnmﬂﬁpr7&._5ﬂaﬂn&uﬂﬂmﬂ‘mo
RN o ol o 'y 2 oo — TR o w g il o) Ty
B Tm bay wEaTIN Wﬂﬂmg%%%wwwﬂﬁigw%ww@
\.nm PUINS) =) W.v.l wR ﬂn_ K — ~ : [ 21 el - o
= o s ° % W O 14 m gy X e ) AM M__N_F ..A|_ RLM% ™~ IOﬂ;Io,th wm - < .%H AM B - T g
RI 2 Tes ol ablﬂo_aumﬂwr@s%m‘wz%ﬂaqu@ﬂ%@%gﬁ%k
K S x TR oW oW Em ST AN WORCg R WO o o W - f =
wmS g W OR W TN e @ oy o= [ W -
;< & A oF = W ow ‘.lAM . = - L M & B oo B Ow m e ~ ,_anm < aﬂrm % R K RO T O
~ [ 7T ~ O e T B
W o 8 %moqwmu%yuwmﬂ@%da%& TE RS
= S i~ o _
Mo & w0 %

DA 204, Al2E, 1999

93897



3 47138999 £ 9
E 1 Asgs A 22 He
Table 1. System aquisition parameters of input image
Pulse T, weighted .
) Slice
sequence image
Type TR/TE(ms) Thickness(mm) Gap(%)
Spin echo 2200/100 7 0.2%
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Table 2. Comparision of processing time

Segmentation Average time for segmenting
Method each slices
- FCM only 379.8 sec |
Proposed Method 95.7 sec i
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Table 3. Relative area ratio of segmented tissues and compari-
sion of CSF symmetry
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