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This paper presents a summary of the purpose and recent progress of our research work, which is a
part of the research project “Computational anatomy for computer-aided diagnosis and therapy: Frontiers
of medical image sciences” funded by a Grant-in-Aid for Scientific Research on Innovative Areas, which
is awarded by the MEXT, Japan. Our research in this project is mainly aimed at model constructions and
their applications to the recognition and analysis of anatomical structures using CT images and func-
tional images (PET). Our work focuses on modeling the universal organ localization approach, develop-
ing a shape model for abdominal muscle segmentation in CT images, proposing a localization scheme
for vertebrae on CT images, and analyzing normal distributions of the standardized uptake values (SUV)
of 2-deoxy-2-fluoro-d-glucose (FDG) in different organs. The preliminary experimental results, based on
a large image database, have demonstrated the potential of the constructed models.
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7o, HEORECHEITEOHE, FifiaiodH
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BEMICL > TIThbILTnd. —F, IR 3Kk
TCIRER AR OFEFIL, BRI E > TEWAHE
LROTWLERENRDHD. 22T, HRERED
WA EGND RE LT Z LR ESET 2
T2 I, BHERIC X 53EZW (computer-aided
diagnosis, LL T CAD) ¥ AT LD IR KD
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WMbHIF oD, I OFRITMRITER
DOEHAEBGRN OB IND 20, BRHICKLE L
2D WA FRNCEN L, FHOBRICIEM?D
BEIFIZ 5l & 2 X 9 72 AMRE TV OREEN
CAD v 27 LADBHFIZIR KD BTV 5 [2].
ANEDETFT AL X, B O AMREGR S
M RE AR DA B 2R W2 T 2 PR & H L C i
bz Thdn. Lo, FHFA
ETVEE, HEBOFMAEZRHRICLT, AK
D5 2 ki - BBk 5L &5
25, ZOffEl - ERELOBEEy, “ET L0
HESE” LIRS, —RIICIE, EEASERRD A
KOF—2 OFH% (=& 21E, BEoiLE, K
&, IR, g EoRs ) ZFHRIL, T
LDZER (72 20, W, s, ATE, E
W B, WAOHEATE R EY) TRET L L
WBIRVIDAT v I ThDH. DO ETEERSHT
R EOEFNFEEZANT, ThEThOfSE
Doy % L0 BERICRE - FIAT 5%k
5. MARRET VR LE LT, MBIk
TMIETIHERD T 6D, ZNETIZ, K
R CITIEROWROEE % R CTREAL, &
BOFERI B NMEDOHERRIEDOIIRE T L %A% 5E
THFEARRE LR [3~5] . £7-, HEDREH]
D[Rl — g sk 2 [ C =M~ EE LR T2 2
LIZE T, IBBROFEME &2 R TR T b
TADE LR T HBE LT N T AL,
R CT B O IFNR [6] & ILARfEEL [7] @A
BHICEATH D 2 & R L.

ETIOVIEER BCHR <KFT 5. S EIEE
LTW2 B, MEsstEm oo — k&
WREZKOYR—FTHD. ZOLHIRETV
OREEIERIL, A B IS U7 Bl 7o fF
EZEMERRL, LEREFEREMEHLLTVIE
THERNTHIZETHDENZD. LTI, %
NENOBMICH LT, AFFEONEEBRRD.
MNEEF L OMEIE, £, o HBE8R
RHAEICB N THEATHD. EOFTH -
&b EARNERIC, B ORI 0N E
ETRRD B S, EHEER) G I EIR A B B
T 28 8EIE, BIECTHRAICMKTE VAR
WEFRETH H. ZhE T, M, DR T
EONNgEIR O B @hih BT 2 AF5E A 5% <
W SR (8,91, @RE D OULHRY s
BT EERBATE TOARY. EICTEEN

& DIEFNTR LTI, IBEROFEIROIRIEEE 2 &
DOFFHA, EEARLHKRLTE L B2 5
GR% L, WELFIHO KBNS o Tns.
T, KAWL FIEE ERT 5
7o I, RETEFET L D 2 DEFIZFEH L, 4L
BERIEOEME S T 2 LERHD. L,
FEE DOlfas O 2 18E L, REE S S %
B LR o7 CRIRE X3H T 20k
FIEIZE, TTIBABREL TS, Ko7, L
FAPEDS @ < 2o ek BE A g an i HH FIE 2 BA 3 5
572021, FHLWEFOT7T Fa—F0EAL
FHANCABE Laik (7 V) OBZRBLETH
5.

R IEZWICIE, B b EB ORI
T2, HAWEEL L TE X
IFEREIND. WELHW T 5701, 77,
Gliggs oK, X, BENORRMES MR E
DIFIERFHELBBICHET HLERH
5. FLT, TNHDRHEENED X S IZH10
LTWEZHANHRE L, WAL W57
DOEFB L OREARET NV EERT DL
BULETHD.

2. EEHN

DL, BreiiraEs [ERAEGIcES <
AR ORI & W - ISR O S EAR] o
FHFE] 7 v—78E (A0 ICFTE L, #WF9ER®
i, TECHEARE) [10] & TEig e g L=
A2 [11] @ 2 DOIERERFZE 7 N — 7" L L
BRG TEHEMEHIET VO] 217528 T
b5, £, HEANO[IEH Y 27 LB%] (A02)
L TERRIEBE] (A03) @ 2 SO L— 7k
L LT, MBEE T LA REEREICE A L
THEREFHIZ 1T © [12].

ARFFER BHE L TVWDET LHESIT, Fig.1 D
£, LFo2 20 BMIZKAISS.

1) AEDNgEROALE - RIETGIREREL, A
RO F- AR E D B B8 - i (model-driven
segmentation) xR — 95 ETI/LOREE.

2) A& @ IE & fk ¥ (appearance of normal
organs) ZRILL, REHALOMM (model-driven
diagnosis) & AR — N2 ET VO

1) TiE, 3XToOlEs - MfkacHTte s
DRI A FIAORFHELRET D, =5
FMEIL, WS OALEMH, &7 b T XOHF
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Fig. 1 Overview of our model constructions.

R, REIROWED 3 DONIRART v 7 TH
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I N TWAHET L OIERIZHE SV TEES
5. 2) T, ZIEIEH 6 2R 2 R
HZLHBRL, CT EfL FDG-PET it % H
WT, ANMEDEFIREEZ T LT 5. ALHE
BEABROEFETNVERBET L EICL -
T, BHOBREFEHOBRNEERT 5.

3. HIEME

PIFIZE, 4 >OEARICE LT, 7 /%
HLZOIEANZONWTHENT D (Fig.1 D A~D
WZAHY) [12]. MR BRI BT D IRgstl & &7 L
[COWTIE, ik [13~15] 2R Enzu.

A BEREETILOHEE : CTERIZEITS

S AEAOr=RE ¥y Ja]

ligias DALE & B B @l TR 27290
BB TIEORE 7 7 n—F 2L L (16,
17]. 2 2T, BEEE 2R S W, g T
NEDFEFTO—EH AR L2 AL TITO F
HERHLE. sHE#ICE N8 Y7
JZESNWT, [MRfgsmasRTT 71— e
AT o= (ThEgsmHTE T V) EFES) %
WET D, REOBEGNADIND &, 2HE
HATEELT, MHETVERAE LN O
G ONE &2 RET 5 (Fig. 2 Z28) . Bl ko7
T —FIZL o T, TETI/NVOMEELIEIEONLE
BHIIMSE e 2 — e LTREF SR, M
M D7 VT Y X 5B O ORI A
THZENFREL 2D, AR A #EER - i
WEROFIH RS EE D1 BICEHBRTE B L £ X2 5.

RRTFIELE 660 BlOAEE CT BGICEM L,
O, P, A2/ A, 36 K OV DAL D i
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Fig. 2 Model construction for organ localization.

HEBRZIT-7-. FHY 70 101 FlEFHL
THH&HZER L, ZOMEHEEZTRY D 559 f
WM L. ZoBRHORER % FEHHIE L2k
REHELIZE 25, BB oML 99 ~
87% i L7z, F7z, MH SN2 ldgio .l
friElE, FEICR LB L AT, (EAX
NEEAEDTr—AZAT15voxel LLF ThH o7z

REFIEZ, k0T T RIS Fike
i LT, MRRSAiE O R E R R E <\ kL
. TOFELZESLICKESE, BEOXRmE
WROREEN TE L, LA FIED
FEBNHIRHFTE D.

B. BIKETILOEE . BEHOBEEHE

BRI NERHICFEEL, B & OFXTH
REBARB L OZEORRTCERSINAD. L
L, CTHBRIZIBWT, £ ORGSO
R OEN EEET 5720, — AR E L
HPEIC L 2HEEdmHIIREECH S, 22, #
M7 BRIk Z St L, 3 ocoBikeET v
ELTERL, koM FELEE L
(Fig. 3 /) [18~20].
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B+ 5. 2LTC, FRNCEEmG L2 BV TER
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AR CIE 72.3 %, MEEA TIL 84.1 % Th o7z,
F7o, EROFHHETE CH D ¥ = B & IR
WBWTAFEOFTMEITo /R, TXTo
JEBNZRB WV CTRRZEN 3mm N TH - 7.

PLEDRERN D, AFEFBR ORI
TEHE N2 AR H W A O FH 4 B B 2>
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Fig. 3 Shape-model-based segmentations of
skeletal muscles.
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579, CTHERBRICBNTH - & HBIE LT
WD 1 o THD. arta—XEHWTA
RO EEZ fERT 5 LT, (EICET 5
TERRITRE RV, RFFETIE, HEOMEL
BB T 5 25— 22 8%d L, ARG
DT AT = arEXBETLIEEENE
L7 (Fig.4) [21].

EFNEESTHRE R AT =g 0 d
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R K72 55 TN IS SREE R ET NV DA E
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HEROERET L ET 5.
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AL THEME LT OERM EERET 5. £
D%, WhEE RV THEER O BT 71 O AL E % il
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Fig. 4 Model based vertebral bodies localization and building a vertebral anatomy model (bone mineral density: BMD).
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AR
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Thod. HEOAE, Fin, MINKET 25
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=XV TRAERRERY, FHRIEDORA T U —
=V T B I ONRE~OIERIZHIREN b 12D,
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WEEDEZIT> TEKESNLD (Fig. 5 2R). £
ZTlX, SUV OH L REHERZED 3 IRITHIICRET
gD, T LT, ZOEMERLE 1 DICEREL
TSUVHARET NV ET D, ZORETIEENE
NOR 7 BNOFEE L IEREFELEDD Z &
MNAE[AETH Y, 5 OEIZIES 7 FERE O
P (E#EXM) 2L WX D, 20 SUV
ST T L & H#E D FDG-PET Eifg & DALES D
WEATH Z EIZE 5T, BEWBEO SUV OfF7Z=
MEEARE L 720, IEF 2NN D EOfRE
BN T B ERFHICRTZ LN TE .

FIEOHRNE AR T-0IT, & D BHEIEFRED
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ICB W TREN 2 2l 7. £z, 432 @R+
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Fig. 5 Standard normal model construction in FDG-PET.
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4. FLOH

AW T, HEMAFOET VEMET D
T OHIBEME E LT, AMEOfREIZHfEED B
ik & B ABROET VOEEICET 5 b
DO R AR Uiz, BRmicx, A
K72 liek - Mk oML ER I, BRET VIS
ERAOBEE, HEEOMERL, BIW
FDG-PET Ei{§ (2 33 < IEH AMAD SUVIEDEF
MEICET A RENEOMELZ R L. b
OERBFERTIE, ThENRELI-FIREET
VDA I TR LT,

AFa TR LIZLAME, HgOE S ET ML D
rgese [13~15], /X T~ X BEEIZBIT 5 T
BOETIVEDOEPMEICESHNTREY 27D
SO DR 2RI 2898 217> T\ 5 [26].

LHIE, TRTCONRE - Mk A #flH Iz xhis
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WIZ, NMEOfRANEEIZ T 2 MOEN (7
L) IZONWT XY ERWICHE 2D 5. £
72, BEECH DI EHANEET VOBEL ERET
AT IS  BEEL ORI DV T, SO
EX VT A DLOEREMA LT, L0 aEtEResk
EHANEETVEMET HTETHS.

E

ARG TR LTZRFRNA T, I R RS RZERL R 5%
WHER O HREA A — UHE M B IR EE O 5 78 H NS
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NODH 2 ITIE EHN-LET. 7, KBFEED—
BIE, SCEHFRHAA R AT B AR B AR e TR
B2 IS < FHRAEHZ ORI & ZH - IhRXEOE
Bl Ik TIThbnE L.
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