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Abstract

The probabilistic anatomical maps are used to localize the functional neuro-images and morphological
variability. The gquantitative indicator is very important to-inquire the anatomical position of an activated region
because functional image data has the low-resolution nature and no inherent anatomical information.
Although previously developed MNI probabilistic anatomical map was enough to localize the data, it was not
suitable for the Korean brains because of the morphological difference between Occidental and Oriental. In
this study, we develop a probabilistic anatomical map for Korean normal brain. Normal 75 brains of
T1-weighted spoiled gradient echo magnetic resonance images were acquired on a 1.5-T GESIGNA
scanner. Then, a standard brain is selected in the group through a clinician searches a brain of the average
property in the Talairach coordinate system. With the standard brain, an anatomist delineates 89 regions of
interest (ROI) parcellating cortical and subcortical areas. The parcellated ROIs of the standard. are warped
and overlapped into each brain by maximizing intensity similarity. And every brain is automatically labeledwith
the registered ROIs. Each of the same-labeled region is linearly normalize to the standard brain, and the
occurrence of each region is counted. Finally, 89 probabilistic ROl volumes are generated. This paper
presents a probabilistic anatomical map for localizing the functional and structural analysis of Korean normal
brain. In the future, we'll develop the group specific probabilistic anatomical maps of OCD and schizophrenia
disease.

Key Words : Statistical and Probabilistic Anatomical Map, Standard Brain template, Brain Atlas, Functional
Activation Labeling
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Table 1.

1. Age and sex distribution of 76 control subjects
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Cerebellum (R)
Cerebellum (L)

R Inferior frontal gyrus (L)

OTG, rostral (L)

— BMiddle frontal gyrus (R) .
EMiddle frontal gyrus (L)

OTG, caudal (R)

OTG, caudal (L)

Thalamus (R) Insula (R)
Thalamus (L) finsula (LY
Amygdala (R) K Temporal pole (R)
Amyadala (L) Temporal pole (L)

Hippocampus (R)
Hippocampus (L)
Caudate (R)

JPHG, rostral (R)
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JPHG caudal ®)
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R Posterior cingulate {L)

Precuneus (R)
Precuneus (L)

Globus pallidus (R)
Globus pallidus (L)
Frontal Lobe (reference lines R)
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STG, caudal (R}

Superiar | panetal gyrus (R)

' B Superior parietal gyrus (L)
Supramarginal gyrus (R)_

Frontal Lobe {reference lines L) |

Anterior cingulate, caudal (R)

STG, caudal (L)
MTG, rostral (R}

Anterior cingulate, caudal (L) |

SMARY

SMA (L) o
Precentral gyrus (R)
Precentral gyrus (L)

Anterior cingulate, rostral (R)
Antetior cingulate, rostral (L) B
Orbitofronal cortex (R
Orbitofronal cortex (L)

Superior frontal gyrus (R)

Superior frontal gyrus (L) |

Inferior frontal gyrus (R)

MTG, rogtral (L)
EMTG, Intermediate (R}

MTG, intermediate (L)

_JSupramarginal gymus (L)
Angulargyus Ry

_QAngulargyrus (LY

JCuneus (R}

Cuneus (L)

MTG, caudal (R)

IMTG, caudal (D

ITG, rostral (R)

Jiqual gyrus (R)

Ligual gyrus (L)

Fugiform gyrus (R)

TG, rogtral (LY .
116G, intermediste (R)

ITG, intermediate (L)
ITG, caudal (R)

Fugiform gwrus (L)Y
Sup lat occ gyrus (R)

Inf lat occ gyrus (R)

TG, caudal (L)

OTG, rostral (B)

Iinf lat occ gyrus (L)

St(intensity) FH 2lol} ojwjdl s REHE of ooy
£ 7140} gt} o]t A
HE Z3RF7] AeiA 22 = ool sl
715 F-H JAE P (segmentation)st= A



Koo BB, et al. Developing a Korean Standard Brain Atlas on the basis of Statistical and Probabilistic Approach and Visualization

o] Hesht). ghaele] ¥ #E AXS ot gl
% 89702 Ve BEEA AdAFe] He] Hge
W, 77e) ¥ ool B5e Eoll viehlelet™ ol
& ¥ JE SR FOE N Gelse
ool FE AYS HAH ARIZNE +F
Hol Aen olFolFrh E soAle ddeme
ANALYZE (version 4.0, Mayo Foundation, USA)&
Agstod ) g Ae] tmm 7172] 249 Dol
TEHoE Mo HAAE FAMTE AeF Ao
slgen], AeojE 27t AASS jedz 0%
8971718 A% gro] Weiel 3R A Jew

A9l A91e Slska iAo dlole)Sell ol
A ABHY FHAE Be Afele Aow
apRisiE ololl tialAE ohe

ol AAllskA 7]Eskgick

23. XA
AE g Fek v 89709] g Foll gt &
glo] o] FolZ FF ¥ A T AY
]

4
galol ulA 75709 ¥ edabel gAges

L
HI
flo
>
o

g
(o]

3

B
=
i
fob]

(on
o
2
Q

tool for Functional image analysis 165
WA ¥ o GEE 89/Me] ofode] Aol R ¢}
+ ol o] W2 Xk At WHle] Aee
whel ZAzke] Algleell gk Hxrt A ¢ 9
el AjF <4 dlelElell tialed eEEQ A4
ol Mg gl A F7 A HHeEAE £ A
g Rojg= Weln, 59| Al FollA] A2
o] B Hx Pub” -el7h Ags 3 A
w2 A4k Intensity HE2O) frAETE Hol
7} |25 ¥ A Gae] Fag 7 oE wst
el e = uAdy Hgk o]k ™ o] ol
Al ezt A A Helgt 8970e] feo] ALl
B OEFE e wgle] o]FoAAl He AR
(source) od-go] =i zhzke] T570e] o of o] EHif
od4po] ek % 75%e] Intensity FAEE o]
ulae) 7 A ol Az, A7e) 4
Aluke} B3 od4boll H|kat A4 Intensity
NS W AR el e U,
24 e A7) A3 3 7509 ) s

SHoz Bt AnE dAlelel oAl Zelvk

2 5

I B g2

M
i

o
o ¥

i

==

2.4, 29| J|lsH Hdof| Cist HEXT A
(Generating probability map of each ROI)
76708 BE ¥ o4 dlolE 52 g4 T whAl9

L4

HAE AX B 7 R el tid A

# of occurrence

Probability =

# of subject

1
Regionl

Fig. 2. Process of counting the probability.



166 thale)e)sts)=): 374 A|3:3 2003

HE 7HAA 5t = B A= 89719 Held
odei 5ol vt Zzte] dodo] Te7le] ] edabs
oAl dmurare] WAE Uehhs 712 HEAYS
Agalo) ERR Rolh WA 4 DAY Az
v 7509 ¥ e EF ] Al 4% 3
AR A ol Az dabgel ML A
G- HAE At F4HL Hpoll i A
Bk 237 Sldteleh A9 B2 AAH 75709
eI EE ¥ Sl A FHA R = 8970
HqEL BE 0RE] 894 0|9 AS he Y
< T3] A% AEE BRI Qe ol FE
2 2oz 27te) dodSol Terhel ¥ A4l
oHE HMHES AL T FHE 23 @
S ek e TN M A GG B
B% 7 AL delBol 479 vorel Sl 9]

sh= Aoleh. &, 767 RE
=] g wllolEfolld 2 119 voxelo] 7EA 3 9}
€ 4 BE2A B gho] BF 22 e 7
I Qe 73F 76013 A g THAIE voxelo] A
A=k ol H4E 16709 BE FAule) mE
voxelSoll |4l Asishd 76712] oJAtal 7ke. o)
ot A& FHAE HEAE o] AHEA A
Ak o3 AR HEAR e A4
voxelo] 7FA & zko] 0KE] 76 Aol AL & 7}
AA Hedl, HEAL B8] APEE Sleto] 0F
Bl 76 Aole] A4 2ol W91 & 05 255 Ao]
o] grog WA Uehdch AFHe e o

» ro rlr

ol % odae ZHke] voxele] 7FAIE Fholl 255
EHE 2% 2 voxelo] o3l oJdol] el
g FEAQ ARE AFY 5 Utk

&

3. & dHo| Qx| MR F£ T2 I
(Developing SPAM viewer)

HEH o2 AH ¥ FF AEE AR
Agsl7] getod ¥ ool X AR F5 T2
AWg Matelgich o] Teage v)F A4 A A
Fol] 3t | EEHE el ARE HoiFy] g o
AL 71%-& Egeta gk TRl iRk
7155l dElA BH, 75 4 A AFRE
IE A Y FEE Agste] o A
godoll thZt ARE 7] AsA AHE E TlE
IS o FEAE g 37 AEE A= 7]
s, ¥ FF AEE GAste] AAE U iR
29l ddof] gt HEA Rl vzt Z3E Talairach
¥ A 29} n|dste] B ¢ YEF 3] Sl B4
stazt she 715 Q49 #HHEE Talairach F7HE
9 #Ax = Wzl 7 2ela TR A4
BAstaa) sl A4S Al Ak (sagittal), 3
Ak (axial), FA5H (coronal)2] Al hHoZ
FastelA e, YeRd ZF g ] o g-EellA
shbel RS A Wg wl = Aol dligeh= @l
Habdol ool FEAHRE UehiFE 7e 59l
Z3tElo] gir). olgidt 7| FEL utEolAl ¥ g
AE7}F 715 G4 A ARE EAsleu vt

L.y

©.

i
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