(& *)

1157

B E OV 12450 < BK PET Hi{E D
ROI HEJFZE Y AT 4

AR EHEE
E# E:**

MR Hd

TH ERE

SHL T T+

B ERADMICK T 504 PET Miff~0o> ROI BEEE T, BIEOEHMES S RO O A v — 2 Ho
OO0 EOMBERHS. ARTE, ROUBEOKALLIME I AV b~y TEMEET LT 2 Kkt
HEVAT L CHRBREOIA 51 2iIcdbts 2 Lick Y, ROl # HBIMICRET 5N L BETS. AN
Kb XAuE, A ~2v— 2 132h§ PET @it o< Sh OB SR EY BET ST T IV, R
ICBEHENnD ROLERZD A Rv—2B0iX 6,0 %, 38 XU ROl OFEREMICOWTC, RO~ = 2T
et L W EBRE T o, ROL D s Tl Pkt & o%n, —17~9[%] (Mean=—2[%]: SD=5[%])
THVIRFE—H LTV BZ EAPERT . BEREIL, BEALOBAERT L ENTERL, ¥, +
RU—FMDOELDXE, BATUTILT5ZENTEL.

L L&

BT EALIC & > CHERED 72 5 e ic, PET
Bi{R T DO BW & 1T 5 BRI 1L BRFRY 2 AL o0 v
BAR K TH 5. Ll PET iz, MRI X #
CT L R ) MEEE#RE EEERILL Cviins
L, DEESECR EOBEBICE Y, REIRAA
WALE HEST S LiCEBREE2ES S, BHEZD
fE¥iz, ERfiZe YD ROIFESE (XL —%)
RYRABREDRA VT4 ITTFAAL RERY, <
ZaT7VTIT2TW5EZ ENSEn. lkoz &
%, PET [i{& o ROl EEZLICIILULTOL 5 i
SRS D 5.

(1) AL ET L.

* O ACE B L RS BB e AT
**OREEREARERFAE 2 b v v ERERHM
ZHI6FE1IATH
BHAERA D644 19H
PIRIGERSE © MRNREET S8 7 [ 63-30 (8254)
B R AR T ek & BB TE 5T
oW E B

(B2 31: 1157-1166, 1994)

Q) HERECEAZE ETS.

Q) BRI 225
ZhETICROIBES KBS 2R-A L LT, [H
—AD MRIE{§D 3 kTtHEREEEZITVED,
MRI [t | ¢ ROL % ¢ i& + 5 KA, BT
FREEWL, ik PET @Eigo Kzt ~=
a7 AT H FRYY, &b, -DE#T L5
2%, =0 EOWEShic AL xtREig Eoxts
FE<=oaT7 VORETSHZ LIS Y IERBER
FT5H5AS R EBRREA TS, B 1 oFRE,
BOIERICHR T dH % 2, MRIEHSLET
HY, BAEMICIEAB»TRTo ROL #3E L
TRy, FLohRiz, B r—v
DERC, BEHEROREVEH L Wis ¥ ORERH
5. B 30HRE, EAESEERET 5 LB
by IRENEEETH 5.

ARFEDOBRYE, LITLORIEL MR L, KRR
BicBWTARL—# L O #EED # ¢ ROI
YHBRET LV AT LRI Lich 3.
AFwXTiE, ROIFREDKRE L L5t 7 A v

Presented by Medical*Online



1158 B E %  31%10 %5 (1994)

b~y 7% HMEE T VT HBIER L CHERE DN

LB bts s Licky, ROI % [ @M Ic &S Il & LUHR
HHREBRRTS. AFRicThE, Av—% 1. ROI BENREL X T L

VK PET 4 b 12 v < -0 20 0 B 7o RIS B 1) ROI BABNEREL AT LOBE
#ERETLZTTIV. BHRMCEHSIRS + 2L —#2 7 ROI % 3%+ 2 Bgiciz, PET

ROIfERZ DAL —F oI b2 &, BIU 7> & HINT C & 5 FRTIEAN 7 R GG S0AR, IEP
ROI B ERIC > W, RO~ =27 V%
T L R A (T - IR, R aRS 247
DTHET 2.

Standard ROI Atlas
(Segment Map)

Automatic (,
Transformation @

/\@

Patient A Patient B
Fig. 1 Automatic transformation of the standard ROI Fig. 2 Schematic diagram node-edge model for
atlas into individual brain image. dynamic transformation.
Operator System

1) C Image Selection ) (SNAKES Algorithm ) (5)
) e (Active Contour Model)
o Slice Selection ‘4 X

Atlas Selection .‘.‘ ’CMake Attraction Fields) (6)
(4) -

Anatomical Feature Setting

o
o B :
R @aﬂsformatnon ) 7)
(a)Contour Line by SNAKES y Energy Minimization cae
(b)Midsagittal Line (Manual)

.»" ROIs Setting 9
(c)Specific ROIs (Manual §
\J

)
® Manoal m;dification ‘.0 (ROI Values Calculation ) (10)
Clrnsma ) i)

(12)

Fig. 3 Operation flow of proposed system.
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Fig. 4 ROI segment map.
+12 mm from Ac-Pc line

(a) Brain contour (b) Midsagittal line (c) Specific ROIs
determined by SNAKES determined by determined by
semi-automatically the operator with the operator with

mouse pointer mouse pointer

Fig. 5 Setting of anatomical features.

o . Fig. 7 Example of ROI setting.
(a) Iﬂltlal State (b) After tranSfOr‘matlon Circular ROIs are set within the seg-

. ments.
Fig. 6 Example of transformation.
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(b) Midsagittal line
potential

(a) Brain contour potential

Fig. 8 Fileds of external potential. These are deter-

mined by the position of the brain contour and
the midsagittal line of the subject brain. This
field is used to calculate the external potential
of the nodes that belong to above specific
structure.

Network Potential

Fig. 9

31 % 10 &2 (1994)
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0 1 2 3 4 35
Iteration [x10,000 Times]

Evaluation of network potential. Potential of
the entire node-network plotted against the
number of node-shift iterations.

(a) Image A Normal

(d) Image D Patient

(b) Image B Patient

(c) Image C Patient

(e) Image E Patient

Fig. 10 Images used for evaluation trial.
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(a) Result of Image A

(b) Result of Image B
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(c) Result of Image C
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(e) Result of Image E

F: frontal O:occipital T:thalamas  R:right L:left

Fig. 11 Result of ROI values evaluation. Each value is mean value of 12 operations. (6

operators X 2 times)
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(d) Result of Image D

(e) Result of Image E

F: frontal O:occipital Tithalamas  Riright L:left

Fig. 12 Result of inter-operator variance evaluation. Each value is the standard deviation
of 12 operations. (6 operators X 2 times)
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Fig. 13 Result of operation time evaluation.
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Summary

New Semi-automatic ROI Setting System
for Brain PET Images Based on Elastic Model

Naoaki TANIZAKI*, Tetsuya OKAMURA*, Michio SENDA**,
Hinako ToyAMA** and Kenji IsHI**

* Research and Development Center, Sumitomo Heavy Industries, Ltd.
**Positron Medical Center, Tokyo Metropolitan Institute of Gerontology

We have developed a semi-automatic ROI set-
ting system for brain PET images. It is based on
the elastic network model that fits the standard
ROI atlas into individual brain image. The stan-
dard ROI atlas is a set of segments that represent
each anatomicalregion. For transformation, the op-
erator needs to set only three kinds of district ana-
tomical features: manually determined midsagittal
line, brain contour line determined with SNAKES
algorithm semi-automatically, a few manually

determined specific ROIs to be used for exact
transformation. Improvement of the operation
time and the inter-operator variance were demon-
strated in the experiment by comparing with the
conventional manual ROI setting. The operation
time was reduced to 509; in almost all cases. And
the inter-operator variance was reduced to one
seventh in the maximum case.

Key words: PET, Brain, ROI, Image process-
ing, Elastic model.
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