$ﬁ$ R FHE @Lﬁ

JRERIRICH [ D ERZ]

22)
SREIBERIC DT DERZ]
MR~

/II_J\

~hbi & AHiEDMRIIC K D

N ER =Tk

F—7—F A, FFERE, MRI, o¥Ya—2 3k

FERS EMELE™®

EW: 2 » =

JEAE, MRI (BERILIE I 5) S MRA (BERIEIE I 3 55 52
T EDOBWRROMEIIT L 5T, B Z & ol oW
JE R R M OWIE % M THRBICHE LT 2 & A3 HE
2% 572, MREBIC X ZWIEZITIL, ZZEOLERN
HIL L BELRRT THREEZTEELIENTE DN
BB, DA, MidA, KEVPAOREZE»SIEE
- 72CAD (Computer-Aided Detection/Diagnosis) D#E &

% OREED S F S F L HE O R OIFAEZ W2 87
4% BT 52 LN TES. ARTIE, MRI2SHESN

LILREREHE MM L72CADE LT, IMMRIIZEIF5CAD,
B L OIFEMRIIZ BT 2 CADDOWIZER S O BB D\ T
T,

MRIDCAD

DA, WA, KBEPADCADNEAZ Y —=v 7128
2 HEOMM IR T HIICHIZER s & ERMLSEATE
722EnDh, MOBEBIZOWTHAZ Y —= 728
LIREOBH IR BCADF DR D AT v T L DFE 2N
HTH B, RFTIE, MREEE %\ WG B W2 dol
ELZ Yy Z22%Tbh T, AR LTWwEZE
6, WMRIZBIT B0 RE RYICER T2 L% H
& L7zCADIZBI¥ B HIEBZEAS, Bk KD SR A BHL
MEhTwb

21 KRERENREDEH

Ry 70E—0 NI, REXRSHIREOFHHETH
5. WEIREOBHEZIE DBE T IO FERFERTH 5 729

MIPZ/R fadi L 7=t &
TERFTR

Volume Rendering

EZN PRFTR

ol L7228 &

11 KRG THEFEM PR B HR TR

T2 BRRY KFBEESRITER geA X — JIHH I

T3ETERY: I v ¥ 2— ¥ BFIEHFER

"Image Diagnosis based on Morphological and Architectural Change;
CAD scheme for cerebral and liver diseases on magnetic resonance
imaging" by Yoshikazu Uchiyama (Dept. of Computer and Control
Engineering, Oita National Collage of Technology, Oita), Xuejung Zhang
(Dept. of Intelligent Image Information, Graduate School of Medicine,
Gifu University, Gifu/School of Computer and Electronic Information,
Guangxi University, China) and Hiroshi Fujita (Dept. of Intelligent Image
Information, Graduate School of Medicine, Gifu University, Gifu)

436 (10)

1 RIFREIREREDIZHDCADY AT LV

BT 2 ORPABIRE % FHNHRAL, B LWLEZ
s CLEEETHL. RBEABIRBOLEDS
MRAMAEDTbI D, 3KITLOMRAMIEOFHFE, MIP
(R KRMEREE) KR LT, 2KICHIEETIT ) OPEH T
H5H. LaL, MIPFRIZK ﬁ%fi xwwgm@a
BEd: L 72D EL > TRRINLT2DIZ, TRTOERME
AR L AE L 2T 52 ki@#f%é FD7-
B, REHEBRBSEDLN DY HEIRH L, ZoOfEE
RBMRICIRRT A 2 E CTRBABIRBOALE L 2P <7
DDCADY AT A DBWEIIThITWBEY D,
ROEATIRF L, BIRO—FHPER LBERICR 7200
TH b, RERBIREOMMIZIE, FIRICE > ZBIRE O
TR 2 DOGFNC T A WG gE L FHIL, Ny — @
WEMEH VL DO W TH S, FHiiCHVT—%
N=ZDFENZELY, MURETTFEZFMT S22 &3H
HTh b, HIE, MAMBEINTNLCADY AT 20N
HEIE, BHEEA90%, MEifRIFCYS 72 ) OB AT »
BETHLD. B, RERBIRBRIBOCADY AT LD
BlZ&RTY.

KEHBNRIEDOCADY A7 255, EMDOBWIHZIZILD
@#to#%ﬁ%#&tb@ﬁ%i%%ﬁbhfvé&

MUGIEIR X 7 1 755 Vol. 65, No. 4, pp. 436~439 (2011)




DM

Z DOFEETIZ, SOER (FE22ER], 1IEH28ER]) T,
WHOFHECADY AT A DOHT) % B2 LG0Tk
DIFFEEZ KL T 5. 8O MR REIE L7840 —
R BATRBHE S L 72 RO R, CADY AT LD
WHEBZLIZLED, BEOHRE LY SR OIEMED
METAHIEIREINTVES., T2, HloFEEETI
CADY AT 2 OFMIC L - T, BEORVEEHHREERE O
W 2 0T 2SR H B LB RENTWV Y,

22 HEERMT 7 FHEEDEEH
MREB DML Y, K F v 7123 T HEE VAR
ERPRKBHERED R IND X)o7z, BERMES
7 FHER, WMy 7 TCLIELIEERENS. 527 7%
D, EELMEEDORIE L BREH S I LATRIE S
NTnb7zH, ZROHxRIICERL, KREEZ 515
EHEEHEARELCIRFZRA 2 LIZEETHS. L
ML, T2 FR%EE, MEHC X MO ERICE - THE
U % MmEFBEEER R &L X BIAHEETH 5 & O BH
5, IRTHOF 7 FHEXIELIRMT S L IZWEETDH
b, FORD, 57 FHERBDIZDODCADY AT LD
BT HbR T 210712 BEOMEREL, BiE6.8%D &
&, BRIML72 ) OBRBINEA03METH 5.

ML 7 FHERIBOCADY A7 L OR)REHRD
ROOREERLITHLRTWEY, ZomfgETid, 3056
(RHEISER, 1IEH ISR DR T — & 258N S hFERH
fibhiz. IHOBETREHESSI L -3 EROFBR, 7
7 FHEMHBOCADY AF 2% FHTHIEICE ST, &
WEOBWOFMENLET LI EHPHL LI R > T 5.

2.3 RHAEDBMZIE

SERE AR PE AT ZE R0 VR 1, RGN REIK T o N T
TOH 5. FRHAGEIIE, BIMEEER & BEHR (T VY
NAR=%E) DB, KTET VYN, v —RHh% L
HARTIZR70% 2 WM E SRR TH 72, L L, EFED
A EORCKILIZE Y, Ty g < — RIS hE
HbH. AEHEOMBERK S SIIMAE SR E WRT 572
W, TO7L—FEFETH2LENH L. LirL, MRID,
SHEREOHEB E FH TR, HEENET 50T HEE
Thb. £IT, HEREOHEREZ HEIICHBL, 2o
7L — R ERMICFHET 5 720 OB R HFEX T b
—(lﬂz)u)ls)'

WOZHET VY NA <~ — L BRTS. MRIZ» S HEH
W, IREVEHE, WEMR, KEE2SEABSERIL, &
WHETIWINA < —REENT 2 EHIEDITbI TV
5. S4JER (R 256, HE2961) 2 HWw/-3EBTI,
ROCHI#ELLT O FEA30.909 (B HAL0) OFERZHTEY
MRIZH T VI NA 2 =B Cc& 2 WHEEZ R L C
b\éw)_

(2-2) MEEERICHITDERZE ~ k& FFEDMRIIC K2 E2RIS BT~

FFEEMRIDCAD

B OMRIC 1) 5 CADICE T 2 M BT F 7242
V. MRIOFSEWI ¥ T A MMfRe L (g8 A —%
DEFIZE DO NLEH 0 MR E Heiud, IF
MO IEFE 2 iRREB WG T2 2 &8 TE 5. HENICIX
—HBMEMRIZ I 22— CUHTEIEI0E-T
IRIRDSH B2 MRIA 5, BHORREZBRT 5720 DH R
MBHEHRE B T2 LDWETHL. £ T, BEHHRE
FLARICESTIITEMEBRICHMASEL I LITL
D, E#H513, WEOMRIOZKEZIT) ¥ AT 2O
$LZOEMLE HIFTRAZMED TR,

VT CTHMNTLELE S OEIE, KELFTTZonHk
BEFIED S E NS, —Di, MRID S IEAE (N FE
R L, FFIRAEBICAETE T 2 IS A S ORRE £, &
LIZBEMZENT LT LT XLDOMETHE. b —
DL, IR O ILRETE & RS % HEYEAT L, BT
BREDOFE, HAECOBREOERNZHELITH T VT
ALDRFETH 5.

3.1 BREMHRED BERE & AT

WA, A AZEINE S 5. EREET eSS
DI, MR & 2 FEIR I & EE 2R W AT 2
EhoTwh, WEZRIBH T % 720 O T o i g i
1, BERBEEERAECEBCTRER EICL>TITbI S
ORI TH 505, B TIIREICET LT ST 4E
WMEBLIENTELMRIBEIEH SN TS, LAL,
MRIZ S SN ERIIZHTH Y, REFEOD % VIERiR
BHRE S 2 B & LR WEMICE » Tk W TH
5. 2T, FHERICE 2EEHEOMII 1T ) CADY A
FADRENLENRTV S,
JEEEMRIZ W 72CADY 27 &1%, WEOHE DS
BEMENF THETT) . ThoOUHEEIT) H AT, 3
RICOFFIEFIR O 2 AFBE B < AT O BT I L ZEAT KT
»5. MRUZBIT 2O EE, CTH{E XL ) AHKETH
5. $72, P & FARE DG 58S 2 Fo ki
DIFFEL, REIANVHSHOHBOENIC L - T, IIKHE
BHOREREDIETSDENKRE V. Z0iz0, HEns
Bl & - C, W& E BB 5 2 L id#L v, £
ST, Ty VMBIZHESLTVTY AARRELTVSY,
F§°, MRIIZK LTLOGESobeld oD Ly IF XL —
ZIZ X 2O E LT 5. 2 &I, EEREE
LI X 2 GO O L TR DORFIRA T 4 A O EiE#R
2T EILICLY, RN RSO HRET 2179 .
EBROKR, 90%LL Lo EZFE WL, 2B, K
BB U Z-Fge & LT, Probability maps®, F7-13,
level set? 12 & 2 3KTTO NI O BB &, 2 O5 5
FH LA =7 U MRIEEFHEFE S~ a VY AT A

(11) 437

DM,

"~

%




MMM

IEE ERAERNE

S WISUAL OMLINE DIAGHNOSIS

File Edit

B Ak

TiwW T2 ARTERIAL  EUILIBRIU
|n 17724 |n BE7EE |n 19554 |n 5749
Homageneity
|n.s 5735 |0.s1 oos |n.e441 5 |n 2E068
DI =9 ¥ @I casel *
[Send data by mail
3274 172
Tiw | Tow I AHTEHIAL' 09932408 Hemangioma Ol

010160039 Cyst o

equitem| setup | HELP | o.ooons HCC o
0.0063274 Dysplasia o

M 0.03377 Ietastasie 8

M2 ANNZABWVREREMHERZDORRMEERDIZHDCAD
AT [\2

R L-WIZesRE D3 522, dhih L 72 s 2 5
JERE TN &> CTRMUEREOMI AT RETH 2%,

HFK S5k, —2—IF WAy bT—27 (ANN) 2 vz R
EVEN AT AT ADMEL TV (K2). 4HEHO ¥
—/7 Y A X ZMRI (T156F#E, T2u#%, MIRMEE, F
%) BT, WHEEO D 5 BOHEEN S, ToOREMS
LORBEAE % ROMEDOE M) 251 L, ANNO
ANTF=5 LTHWA. EBROME, WA (gL
A, BERBHERFASA) & RYERFIESR (FF38h, SURBGREE, BT
MEMEE) OEMNIZB VT, EBFEH93.3% (28/30fEH]) &
EWHEZBTWS, ZOVAT LADOEREE SR L0
ERE LCEMICIRRT A EICE 5T, ElioFHME
HIZ X 5832 A SRR TE 52,

3.2 BMHERFEZEDCAD
BYEFREEDCADICB W TEE NS E 7% 5 FHZ£1,
FIZTANVZARLT VT — V7 EHER E %) R AT E
BT, OB L FAEORD K UIZEE D Bk o3 E A%
B lilXoTRI S, IS T 25
BT D720, FARKE & W) IO 72F ) IR S
N, WhEORENIEDLY, ZoOHENEEINS, ITHE
ZEORTRIE, MRITHZ 2@ Wi, @ AHAIZRER
i, @LAEMIOMS, @ HEEOEH, ®RKRED
K, DHDOTH 5.

Y, WEHOT 7 AF X 2T 572012, ERFEL
P CTRHRE IO REFO~F425 W S h iz,
526012 BT B IR OMRIZ &R L 72, HEE O Wi ki
Mm% M2 25ROIZEL, ROIZELIHSN 515
HOF7 27 25 v 52 stll L7z, 5L 721536 H O #ifg
P2 ANNIC A L, @fboBEL B L7z, ANN
DB WITERE % U RAEHE & I L 72 & 25, ANNOBWiE
BED B DEHRERE L ) S E T LR, i

438 (12)

MMM

(b) Frame 9

(a)Frame 1

M3 MRICAMUEFROER (tag) BY, WIRICKDEBE - EE
TREDEHRIICK DT, FEDETDFHRAINTREE LY. T
LU—LE(1&£9) DRFORERDEE - BREZEHATS.

{EDOREZ ERWIFENT LI 2 =5 T LT XD
WEEEEZR LD, ZofRC, O FEEORIREHE
LX) ZBMTHIEIE ST, WRIED8%E THEL
TWwa®, 2512, @LkEL, @ RREOKREOEL
ZEMNT 5720, Wl S N3RS E IR S
LERCHT, Z OO HELeft-To-Whole (LTW) % 3K
ToAER, A DOLTW (25.6% +4.3%) &, 1E% 2 POl
(164%£54%) & ) bEW I LRI N TR B,

MRIZ 5O S 25t 2 28, O V—TF
TRAESONTVEH 0 R SPREL7H LVIRED
TR, FB3DXH)RbDOTHA. $4bH, MR-tagging
R T, IR X 2 R OEROBE - &
ZWET S, ZOF, Thin-Plate Splines (TPS) # & FFT
BB BT = ART MVAED I 2 72 7RI D
&, JERAREIEEZEE T I EICE T, HEEMIHFNH
DOBMALORE % ERIYIFM T2 b0 TH B, ZoF
%1%, MR Elastography (MRE) 28 & [R5 & J5k 72 3R
BB OLENR L, BRTRMICHEDN S MREE %
HWT, IFEoOMHEE B S) OWENTELHH2D 5.

EN: v U

MRIZ SR O N2 BEEHREZFH L/ZCADE LT,

MRIDCAD & JJFEMRIDCAD D BLRIZ D W TIRSE L 7.
MRIZ 51, JEREE#RZT T BRBERDEL 2 LT
5., SESELHEHREMA TSI LT o TIERER WS
W EAT) ZENMRICE S, 58, 3T TLEEIER
DHMAREREREG L, BWRERICHRRIEME IR TS
CADV AT AIZHEBELTHWL ZENFHENS.

RIS, BRRPFERPBEE SRR 2L ET5% <
OHEFEMEFEDREFTIERHOELERT. 2B, TITH
L7 —Ei%, SCHBRHAEMN 2 9 X ¥ — 8l 33
M - KIEHIE [ O R T 1 v 7 GREEZ 5 A5 —] (2004
R ~20084E ), FIARI IR E M4, EAESEHE
ATHZERBI & (BURTE), B L O EIEIR H 2k 4:60863014

M&IEER X T 1 7F 55 Vol. 65, No. 4 (2011)




DM

(2-2) MREERICHITSE

(TR BB 22 v ¥ a— 5 LRBWH/HMH T 2T 20

ge] OB X v bz, (201141 51 Z4)
(2 #k)

A, PIDE—, IWAERIES D RY P VEEHREET 4 Mm*rm

W7eMRAMBIEIZ BT 2 MENIRE oML, BB R E, 2

2, 84-89 (2007)

N. Hayashi, Y. Masutani, T. Masumoto, et al.: "Feasibility of a curva-

ture-based enhanced display system for detecting cerebral

aneurysms in MR angiography", Magnetic Resonance in Medical

Science, 2, 29-36 (2003)

3) H. Arimura, Q. Li, Y. Korogi, et al: "Automated computerized

scheme for detection of unruptured intracranial aneurysms in three-

dimensional MRA", Academic Radiology, 11, 10, 1093-1104 (2004)

Tuuﬁi {’n_‘\, J‘T’Elﬂaﬁj, J&%'}‘L’;ﬁciﬁ‘ D Za—=I VR NT—=T %

AW BRI 2 > ¥ 2 — ¥ Bk Y 2 7 5 OWEE", Med Imag

Tech, 23, 5, 333-338 (2005)

HUIEA, # s, wiAHzI32 FES AR DTN b VG

% W7z MRAW & A 5 OB IR Ol ", [F4%5, J93-D, 2, 139-

147 (2010)

NITFARAE, FILEA, EEHMLIEA 0 R EROKEIC L 5MR

Angiogram?: & ORREIIRIE A O, F4%5, J93-D, 11, 2548-

2557 (2010)

X. Yang, DJ. Blezek, LT. Cheng, et al: "Computer-aided detection of

intracranial aneurysms in MR angiography", Journal of Digital

Imaging, 24 (Nov.2009) (published online)

T. Hirai, Y. Korogi, H. Arimura, et al: "Intracranial aneurysms at MR

angiography: effect of computer- aided diagnosis on radiologists'

detection performance”, Radiology, 237, 605-610 (2005)

S. Kakeda, Y. Korogi, H. Arimura, et al: "Diagnostic accuracy and

reading time to detect intracranial aneurysms on MR angiography

Using a computer-aided diagnosis system", AJR, 190, 459-465 (2008)

10)R. Yokoyama, X. Zhang, Y. Uchiyama, et al: "Development of an
automated method for detection of chronic lacunar infarct regions
on brain MR images", IEICE Trans. Inf. & Syst., E90-D, 6, 943-954
(2007)

11)Y. Uchiyama, R. Yokoyama, H. Ando, et al: "Computer-aided diagno-
sis scheme for detection of lacunar infarcts on MR image", Academic
Radiology, 14, 12, 1554-1561 (2007)

12) BB W, WILRE—, B ®R%iEs» 0 “BMREGICBT 2T 7 FH#
2 & M R PR EDL R O80T, B (RS RS, 26, 3, 59-63
(2009)

WIR—, BN, K ®EBiEs» 0 EMRERICBT 2527
HERMOIzOD T Y ¥ 2 — 5 HRBW T AT A ORR", F¥HEH
MI, 107, 133, 11-16 (2007)

14)Y. Yamashita, H. Arimura, K. Tsuchiya: "Computer-aided detection
of ischemic lesions related to subcortical vascular dementia on mag-

1

=

2

=

4

z

5

=

6

=

=

7

8

<

9

=

netic resonance images', Academic Radiology, 15, 8, 978-985 (2008)

15) BIf R, WILE—, JFH ®RBEr: “Z2I5A5) yZFEHAVEREF
v 7 MR 81T % BEE B0 KM WA o 37, Medical
Imaging Technology, 26, 1, 39-47 (2008)

16)H. Arimura, T. Yoshiura, S. Kumazawa, et al: "Automated method
for identification of patients with alzheimer's disease based on three-
dimensional MR images", Academic Radiology, 15, 3, 274-284
(2008)

17)X. Zhang, X. Zhou, T. Hara, et al: "Computer-aided detection and
diagnosis on hepatic MR and CT images", International Forum of
Computer Science and Technology Application (IFCSTA), 323-326
(2010)

18) X. Zhang, H. Fujita, T. Qin, et al: "CAD on liver Using CT and MRI,
Lecture Notes in Computer Science (LNCS) ", Medical Imaging
and Informatics, 4987, 367-376 (2008)

195k %8, BHRE, B OREEs» 0 “HEEM
", fE%H, 101, 580, 4954 (2002)

R 2 5 O T AE Ik

~ i & FFAEDMRIIC K 2 2Rz R Rk T~

20) O. Glogera, J. Kiihnb, A. Stanskic, et al: "A fully automatic three-step
liver segmentation method on LDA-based probability maps for mul-
tiple contrast MR images", Magnetic Resonance Imaging, 28, 6, 882-
897 (2010)

21)G. Chen, L. Gu, L. Qian, et al: "An Improved Level Set for Liver
Segmentation and Perfusion Analysis in MRIs", IEEE Transactions
on Information Technology in Biomedicine, 13, 1, 94-103 (2009)

22)R. Xu, Y. Chen, S. Tang, et al: "3D non-rigid image registration algo-
rithm for MR-guided microwave thermo-coagulation of liver tumors",
Medical Imaging Technology, 25, 4, 261-276 (2007)

23)M. Freiman, Y. Edrei, E. Gross, et al: "Liver metastases early detec-
tion Using fMRI based statistical model", Proc. of the 5th IEEE Int.
Symp. On Biomedical Imaging: from Nano to Macro, 584-587 (2008)

24)X. Zhang, M. Kanematsu, H. Fujita, et al: "Application of an artificial
neural network to the computer-aided differentiation of focal liver
disease in MR imaging", Radiological Physics and Technology, 2, 2,
175-182 (2009)

25)H. Kato, M. Kanematsu, X. Zhang, et al: "Computer-aided diagnosis
of hepatic fibrosis: preliminary evaluation of MRI texture analysis
Using the finite difference method and an artificial neural network",
AJR, 189, 117-122 (2007)

2602 30k, RO, FRHEZIEA HE*BMR BRI BT 5 IR
OHEBFAEORIE", WG, 21, 2, 194-200 (2004)
27)X. Zhang, W. Li, H. Fujita, et al: "Automatic segmentation of hepatic
tissue and 3D volume analysis of cirrhosis in multi-detector row CT
scans and MR imaging", IEICE Trans. Inf. & Syst, E87-D, 8, 2138-

2147 (2004)

28)0. Rouviere, M. Yin, M.A. Dresner, et al: "MR Elastography of the
liver: Preliminary Results', Radiology, 240, 2, 440-448 (2006)

29)X. Adhoute, J. Foucher, D. Laharie, et al: "Diagnosis of liver fibrosis
Using FibroScan and other noninvasive methods in patients with
hemochromatosis: A prospective study", Gastroenterol Clin Biol., 32,
2, 1807 (2008)

30)H. Watanabe, M. Kanematsu, T. Kitagawa, et al: "MR elastography
of the liver at 3 T with cine-tagging and bending energy analysis:
Preliminary results”, European Radiology, 20, 10, 2381-9 (2010)

31)S. Miotani, X. Zhang, M. Kanematsu, et al: "A novel approach to
measure the elasticity of liver based on liver deformations on MR
tagging image", Radiological Society of North America Scientific
Assembly and Annual Meeting Program, Radiological Society of
North America (RSNA), 118 (2010)

DI,

35X E B

AL B so0r, mmkosiors e
WIS T, 200448, WK E BRI 2 R
| AR EEEE, 2008%E LV, dEsUE. BlE, KHL
| OEEEPTER RS MR TR .
R OIS E O BT 2%, L
(&%),

¥l »E <A

33 ?EE 20044F, I ES R bt LA 5ERE
1T LA, AR R B S R F SRR 2
BaBws. 20k, WEENKEESRE®T,
20074 L Y, FAZET Y Y 2— 5 BT EE
Y, BECES. KWLM, ATARE, S5 —
ORI B & RO,

A L 7 L

BEF [A75 10764, R TEMAE. 1978
M, FRKZERGLREE T, BREEBT, B,
57 B K 2 T 2R RBh 3% 2 4% C, 19954F X 0, [l ¥kdz.
19834E~19864F, KE > 7 TKEFEMIEE. 20024
L0, REBEESRWeR 2. B Mg O -
B - GERE - BREAGICBE Y AAFZEICHESE. A,

(13) 439

—

%




