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abstract

In  hippocampal morphology  Abnormalities,
including unilateral or bilateral volume loss, are
known to occur in epilepsy, Alzheimer's disease,
and in certain amnestic syndromes. To detect
such abnormalities in hippocampal morphology,
we present a method that combines region
growing and dynamic contour model to detect
hippocampus from MRI brain data. The
segmentation process is performed two steps.
First, region growing with a seed point is
performed in the region of hippocampus and the
initial contour of dynamic contour model is
obtained. Second, the initial contour is modified on
the basis of criteria that integrate energy with
contour smoothness and the image gradient along
the contour. As a result, this method improves
fairly sensitivity to the choice of the initial seed
point, which is often seen by conventional contour
model. The power and practicality of this method
have been tested on two brain datasets. Thus, we
have developed an effective algorithm to extract
hippocampus from MRI brain data.

E

HEFES drsied dolA, He 723 A8y
< Fohle AL A4 v AA4E ddstsy 9o
Al FRF 847 8. 9% 9 $#F d, g3
o] ¥ (Alzheimer)Holl A& vl (Hippocampus)e] 3
7Zh vl A o2 d&T AgAY FB BFo o}
Ae @30l dojdtis AL gutzdloz g A 3l
= Atdolth matA, x71FH FAHMRDOIY AFH
TFQHCDIANA ol R o BMvte HE A
Fedvies AL P9 F5U AHE ol W)
F TR 7 dodE HuipRe FHg A

o Zol7t la sjute] =Z7|s wig- Fol AR
€ F&3ed o] B ojggo] . oA F
T ude 324 A E Jddd. A dAe 94 F
T3 ot} 2y 2FAst £o2 Y ¥
AL AGI AE 8% B otz AHPAo]
F&8th. 7 dAs AFFHA Witk o uhgel
ZRAAANA 74 o4 Wel HRAAR, AA7
A U2 e s R $o oplz), A4
AF/MA AE, HY FA AE BE ofF 5EF X
of A= Uk Al WAZE WAFHA Wyo
o o] ol 2} A AFRPE HAL 7
HrHE 2FFoEH ddte BEE HESNE
YA =AY (thresholding) °lY 9 H &3 (region
growing)2<& WiH =FA7T Ui AdFHS
a8 F AFoR dFAE FASE FIHgFAMAR
W(dynamic contour mode)Z< Whgel Ut}
[1213)4)[6). €A z49 o} 498FH 44
o F&ol BAY Ydte HEel FYge Aols}
Eqsa &S W £ d3g dx £z, e
E 9 4P QA 8= FEGS FYF 2
ozl Ryt EF FHAFMARLLE Y 2
7] & oF JFS wWol ¥E vl Utk
mEhA], & =X e 498353 FHFIRE
S @A AHEsld 4ol EAYE 2, B
o2 ool FML F3e WY AAMsuA T
o}

2e

£ d7dxe dote dFdE Fi7] A3 a9
13 Zol IA ¥ 7HA dAE AJIY. 99839
gAdME ¢4 ZAAZREH 27HE e 9
2714< 99899 HAviEig =3H 7 =
1de FRANAF, 7 999 dFANE F2
. A43H sAGANE F9EFHAA FAA
de FHAFARAY 27| JFHoz AE
¥ o] 27 FA L FHAFALL ) +A
Hol I, oA FozH foX AFT F4FF

- 116 -



1. Z2{HE Hech,

2 m2lolel=dE gAY

).

sty ww

1. 8MAHUEY HEg

2 joiR g HE

9 1 AA FAE
He| HQ8AHT Helvee 9L ngd I+ Yz
THAFARGSY 27 TN F9FS T 4 F
=3

1L 99844
$2e FE U3 o] Fou.
Fi=|x—x;] (1<i<m) e o))

QAN 3= x¥L 399 JAgss BE, 1
£ T899 | UA 947 me T3 49 Folg
(29 2. F9gEelq BAGgIEe Gy 2
.

O =zua=a

. TotE By

¥ 2 993 AA ] B &3

4 2E XdE g4 | o ¥ FE TR ¥ F
7 #2901 WX 23E JAS de %A o
o HAL X3d 4 aF9 X9 F 1 g4
8 F99 HAse ¥d YAz FFU). ol
g3< 437 A8 s RevEHg =4 Sof o
¢ Aoe d&3 2.

S=I mean(|vxD+a(std(Ive )] —|vx:| (2

HDAA  |vxl & EFE A xo WEE,
sd(|ve e X¥E HAo wHzge EFHA,

-117 -

12 0]-2-3} siv}(hippocampus) 2] A 73S

mean(|vx )2 TEE HA9 HFHeY HAA,
vz i 1 A £HE F49 95EE vehdn.
% o & 4 949 zdste Seugeld. =

(¢}

g 3 (a) sagittal image (b) seed point
(c) the result of region growing

ofe] Bgd | UA HAz AdE St Y F¥
e JYFFEE HAA g 2 3 ¥ #H
o= gy Adg Holn vk agy 1Y
3 & A kg FE2T Aol ohuith wEkA
ol& BAZ] A Y 3.(c)9 H4FA g F£
¥ F ZHgBHAEILE 3L

2. 984 »3

dgEggHo] o3 dojA gFHAE 2ASY]
& 2= FHFARYE EYFY. FHgFHL
U9  snakedtE  3F=d]l Kass, Witkin, and
Terxopoulosol 93 Age=z W AF1) = ol
2z ZFFIARYLE we =744 45
Q213 B AFdAE of A =& 29l cost
functiong ¥t F@Sta] 7] 4Fie] 2(3)9
C(We gto] 47 HEE AT

CW) =+ 2 [~ VI +2 - (D) -+(3)

A@)A WHe AFde 4 A, [VEKIE
AF oA gray level 9 ¥sE, KW)e 4FA
A AiEE ZFES e L & 2j3ie]
oloji, i FHES IS xFs: FgvEo
A(3)9 9ujg AWHRYE A WA F VIS



19979 2A4%<eds =23 A19A A1z 97/5

AFAE FHH Zol7l B X, & edgeRPo2
BARAPH F UA FHWM))E AFdE WndgA
3t 9¥e stm, L& CWE AT I AA
Akel gloiA 9 4& tg3 .

(%)ﬁ“— Livr,j-14 2040 i Livr i

=L o1 2L = Uim -+(4)
(%)a: i1 +1H 2 et Ly ey
~ Loy 1= 2~ Wiy, -+(5)
a8,
. B _‘X 2 ﬁ 2
D1 (), (), ®

2, jiA Hde wged 9o 4 (9),6)6)
o3 IS 4 (4),6),6L oz gFH9
m(t), n(2) HAS] AGEL H (D o] T3}

(VI =1V I(m(£:), n(D)] ()
439 F WA ¥ FEA U Aode 9gFH

2.
k) =1 ~(8)

A714M e AFA JA AR W), WD,
Wti)E Ave 99 TAFo.

fo Hydz 27 A{AE EAY A 19
49 2

(b)

a" 4 () 98 YPezTH FEY

27] dF4: ey =10 b) F3
AH¥PARER FAHD F/A : Ty
olg]l A: 05

a3 2 13

-118-

E dFde dgyshigezRy 4 194 3
9 494 Azke]  T1 A7 FH Il AMEHUAG.
FEEAPANME Aot go] 49& =47
13 =@ 9evlH o8 AR o] BEuE o9 9
& A, 2859 2ol o’F 58 Wt o7t 13
g v z2& ARE REY. BF J98PHe] 2
7} oo] W AREA ¥ AL B F U F
HAFHARAGA A LHE FEZXE JAFdvE =
& =8dAE 052 ARSRY(aY 4. 29 49 2
AP 2t 99839 FHAFZMRLE A
Aoz FAABMRDS] FAA 7|4 F
A9 4FE Y F AY

-

s

29 5 (@ @=3 " region growing A3
®) a=59 B () =13 ¥ 43

4 38

E =8dAe 998349 FHGFgHE @4
Aggozn vl REUE FEIH, HotFEe
gde] F9g F FERIA ¥ FE FHIIY
o3 FE2EnAFEL YF9 HLFoY U, &
z3to] v (Alzheimer) el A7 B2 E8 E A
o=z 7ldgr '

L8

p

[1] M. Kass, A. Witkin. and D. Terzopoulos,
"Snakes : Active contour models,” in Proc. 1st Int.
Conf. Computer Vision, 1987, pp. 259-267

[21 L. H Staib and ]J. S. Duncan, "Boundary
finding with parametrically deformable objects,”
IEEE Trans. Pattern Anal. Machine Intell, vol. 14,
no. 11, pp. 1061-1075, Nov. 1992

[3] A. Amini et al, "Using dynamic programming
for minimizing the energy of active contours in the
presence of hard constrants,” in 2nd Int. conf.
Comput. Vision, Tmapa, FL, pp. 95-99, Dec. 1988
[4] Surenda Ranganath, "Contour Extraction from
Cardiac MRI Studies Using Snakes,” IEEE Trans.
Med. Imag., vol. 14. no. 2, pp. 328-338, June 1995.
[5] V. Chalana, D. T. Linker, D. R. Haynor, Y. M.
Kim, "A Multipe Active Contour Model for Cardiac
Boundary Detection on Echocardiographic
Sequences,” IEEE Trans. Med. Imag., vol. 15. no.
3, pp. 290-298, June 1996.

[6] T. Pavlidis, Y. R. Liow, "Integrating Region
Growing and Edge Detection,” IEEE Trans. Pattern
Anal. Machine Intell, vol. 12, no. 3, pp. 225-233,
March. 1990.



