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In this study, we aimed at construction of an “integrated brain atlas” as a standard
brain map consisting of morphological, functional and pathological information of brain,
and its application to diagnosis and therapy. We developed various techniques and systems
for MR imaging, image processing and display for diagnostic support, surgical navigation.
As a result, we achieved an integrate atlas of multivariate map including biological
diffusional information, and completed systems for diagnostic and therapeutic aid, and
performed preliminary experiments.

AR ERR
(BHEHANL : 1)
HERE R & @
2009 4F 2, 600, 000 780, 000 3, 380, 000
2010 4% 3, 800, 000 1, 140, 000 4, 940, 000
2011 4% 2, 200, 000 660, 000 2, 860, 000
P
R
o 8, 600, 000 2, 580, 000 11, 180, 000

WEFESTHF « Fe B b
PR D5 F - MH © KRETS - EHY AT A
F—U— PN REZWH AT A, KT TR, IGREIE

1. WHEBIAR S MO 5 KRB S NIBERIER M e 5 4. T,
—fRIZ, EEFEFICRTL [T RTA] & DWr-LCIR RO @ e X2 HIIZT b7 A
XK - SMEB DRSO Jak 2 U & LT3R ZAEH T 20T 5E 0 SRR 2 o0, TEFEITAT
BLLTCBEATH S 4E, EFEEARR & 2T, PRTV5.

—77, RGBT, B OE RN JMARREREIR D T T AT ONWTIE, E &k
EEmhH I E B E L CEEBNICE U A — AARREREIEAT S EEAT 24T > T D THE




RN 7 h T A& WL RPN TR
TW5 . RIS BRI, FIChHgRE
D JRTEME DN 72 £, B0 538 CEH T
HTEEREHMELTHBEIN TN, Bl
DIFRIET TIEIAR+2THY, ke RERE
RL7T7 b7 20HREL IR TERZ. L
L7236, ZEOEEZFHE L TRERIC
LT T AOREFITERTHY, i
IR WrCIRIE DR 21T S BRI DI, 1k
DT N T AIAR+THDHENVZD.

2. WMEOHEM

AWFFEIE, MR eI 31T 2 2 8% -
BIEXBEBETOTOOHEAHIMNT 5 2D
W, ROFOISHIC L D20 - 1REEY
AT AOBEERNET D, HAWMT b7
AUX, OGS Z 5D EiE, e b
FORBOEHRE, ZIEH] + 2 FE O PR Wi
T = HIZHESEHEMN DO ICEKI L
72HbDTHY, HEROIED I DOFERER T k
T ATIXREENO R LR ZWT - IR R =

BIDIGHV AT AL D, BRI,

PLFD 4 5EZHT5.

(1) FHERIMWT N A0S, BLOESHE
Bty o B %

(2) AT F T ACHSX, mEgIcE
F N D EAEE T L CEfd 7r B Bhil
H 21T 5 FIEOR %

(3) MABBIMWMT FT7 A, BXUHBHHL
PAEE LTS — A O T A
wh

(4) BRI B EXSRE LIz2Wr - 159
FHRIZB T D AT LAOMEKRMGEH & £
£ 1) 72 FEA

3. RO

(1) HAWIMNT &7 2 DR

BRAx BRBEORGTRIICELDLT N7 2%
WET 5. Thbb, BERORBIELELY
TAMPOEON DA BREEA, EEERR
FIZEHRT bv, B IXOEEER o451
TPITRUAT L HEEE D, £, HHT b
T AEEEST HBEICHLERIERMIE L DA b
L—y g 9EE LT, Demons 73 X A%
FERT 5. Ziud, EERMPIR R LR
WS BEOMBRICETERICHNE L
B . mE RN EB O DT, GPU
(Graphical Processing Unit) ==~ k Z{#
ALEWAFHEZITY. £72, MEEREX
T REREE SR AIE, Bl U
FL—a TS LianWa, IERiESE
DT R~v—27ZFEHL THERORRAZ
T2 FiEbAbE THREFT 5.

(2) 7 b7 RIZESL HELBEEEO B3
HIRT — 2 M AT &, T OMEIR & v
iz TEREL, &R 7 BB TE
B XD Mahalanobis HilfEa N C B 2 M

HT 5. ZOFEOREE, 7 FT7 A0FDS
BUEREZ ZAE T 7 A4l L, BEOEE
BoE#EE 151 odkg#Hory LT
BREFT 22 LT, ANESHDOEMENT b7 R
OHMEREL U bV WEETYH, s b
I, ERAATAIE LT 5 2 & bk Al RE
RETH 5.

(3) AT LDOBFE, FEEBIOKRE

(1) THRELET b7 RICESX, (2)
DO THEFEHE LR T 22 W g Y 7
Ny =T RBERTS. I R T —LL L
T, HKIFPETHIFE 7= CIRCUS A3
L. F7, B, Wi s B A RN
L, 22OMAERFiE2 s —r g 3 pi
BLLT, 3T EECFICL > TEHHEIL
ToNLiE & RTINSO SR O iR A I, B4
B LB, BRTDHVATLEZRETD.
(4) AEFHm

RER L T2V AT AOEIMERGEE, W2
Wi, MMAMVELF7 EOBLS BTV, ok
B~ —b7e LIcET B8 LHbET

P ——

179

4. WFFERRLE
(1) BEEHFFEICZ DI NTAZT
TAERERE AT A

KR &2 e B A e L i 8, kR x 7B
BN CXDIHMMRI ZHnWs 2 & e L,
3ODNT AL (PR, JEBIRE, Jk
BOREE) MO RDAMIMNT F o7 A2 /E L
7= (X1).

r 3N

I\

CE

Covariance matrix

~ o
Mean vector

X1 a8 T A% (JEBCER M, fREdR
B, YRR E) I X DA T b T 206 (E
B b L OHESEET)

THIFEENRERORY 2 —AF—Z D
TRTORYZ BALEICRKH LT, 32D/XF
A X DR T w v, BILON3 X 3 3T
FI#dHE LZbDOTHD. (to THET —X
RE, BEICE SN MRT 7 — & & fE Y
B IRICE T HIE, 207 b7 2 & HNT
Mahalanobis BREfEAS IE & &FHAL & 72 5 fHI %
B iEEmM E L CRET 5 2 L BN ATEE
Tpodo. REHIE, BHRRESRS L ONET
T3 2 3R SR N B 2 [E R



2> ( Computer—Assisted Radiology and

Surgery 2012) IZEHRENTERY, FEEKREIT
ITETHD.

(2) BWiXEY AT LORER

BR¥E L7 IR o BEifh Iz K5 < X —
XY RO R AR L, %RAM
SNEIC IV ELNT—ZIEA L, JHh
L7z, AWFE TR LI-FiElic k> ThliH L
TR RS CL RERE L IEFE RO FA fEIC
MHAEEEZALTWD Z ERHL T
eolz, ZTHRFANICK2HEEBETEICLD

fER L IFERFOM R TH T, LI » T,

AWFZECRR%E L= TiEn, A8 Tz
THHREMET A2 ENAETH D Z &EMNR
WXz, £I T, REICEKRT—¥ T2l
XEEITO VAT LA EHBESTH-DODOTZ
v b7 x—A5E LT, HAHEECTRHREEINT
CIRCUS Zfifi+H & & L7z (IX2).

X2 #WiXE77 > 74 —2 CIRCUS
BRI A HH D il

BUE, BENCIT T MRT O RT A2 X %
HAWrBeEmb Yy 7 b =27 HbE T
WZtEDTWD. £, 7 b7 AR
BT — 2 R L UUE, T — 2 =27
L1280, Web 4 X —7 = A AZFDL fHfE
REAED CIRCUS AT LAAFEHTLHZ L%
Bl T3,

(3) FifiFre s — a3 v 27 L HEEER

FRFEHF—2 a3 AT ADTD DN
BEY U ORERIEEZITV, BN AT
v Z—® Open B MRI %G9 5 Fi=EIzB N
T, R LEFEHRFES =2 a v v XF 00
EERB L OEEE 7 7 > b A EZ AW
v —a VORBEREREITo7 (K3).
ZORER, MEFHEAEX, 1 ~2mfEET
HY, WHPOMERERTIEHDREECT
Wirer—vardMizadl et Lz
AL, ARWFZE TR Lz @l e JERA L o
AbMb—vary7 b T EIGHETSZ
LiZEY, WHICESLN S MRI BEIZE DY
T, WAERKEZSTIITEGEER L, LV
R ORPN T NE R T RIS — 3
VEATO VAT LAOHEEE BT

£

X 3F s —g AT AEEER
KA E Y (A (X0 A
A4 7 A (FTHE) ONELEZFEHLERY, <
DONEEZRY 2— LT —F & & HICHEB
FRIZRRT D AT 4

(4) =ofth

JEEE MRT X 0 Rf & 72 # 2 BUE9 5121,
WG OEFERNMELE 2D, T T AR
DIEHMR TIZHEES S AE 5122V T,
Bk 2 7o VR RRAE O B 2 0 B e i T AL R R
MRI (HARDI) A A —0 v 7 Dk R o Fa4E
EITHOFELE LT, MENTREIBE L TILHK
B O F 5 ) & IS B EBRA Tk % B
L, TOREMR L. T2, HMAER
HE DT RAIFAE BN X 2 HhHIC>W T, it
S % BEIR I B D OVIM gL @ B Lo, R NT
AAPHERE RIS 2 DB EFHE L. £
72, T T AD—BFTH HILHREDHE
WZxF LT, @B B 2R kA B3
L, EEES%% (International Society of

-

Magnetic Resonance in Medicine 2012) [Z
THRRLITVEWIEHIZHRTWD. £/, K
RENTEET D5 A OEAER -~ FE@ K L
VA RL—v g loNnT, HiIREREDT
v R~—27 ZRMAT 5 HEE R L2y, K
EERERER D ITIIREBERINR+5TH
D, SHBROMFTORMPEH D Z ERPHLNE
oz,

(5) £&8

MAET N7 AOHEE, BILOZNICESL
Py AT A, BLXOFERFES— g
VUAT ADOEERS X ORBEERIZET L
TWD D, %< OIERE AW IR AR+
TRV, S%IE, RET T RIZEDE
WO L mEEAEITY &L biT, ZIE
BN X DMFEEEITH) TETH D.

5. FRFEERLE
(WFgeiR e, WrIesyHE K O EERF 512
X THR)



(MEsGEm ) (R 2 1)

@

Kabasawa,
Yoshitaka

Hiroyuki
Osamu Abe,

Hasina Yasmin,
Shigeki Aoki,

Masutani, Naoto Hayashi and Kuni
Ohtomo, Motion—robust diffusion
tensor acquisition at routine 3T
magnetic resonance imaging, Japanese

journal of radiology 28. 27-33 (2010),

1 (A7)

Yukihiro Nomura, Naoto Hayashi,
Yoshitaka Masutani, Takeharu
Yoshikawa, Mitsutaka Nemoto, Shohei

Hanaoka, Soichiro Miki, Eriko Maeda,
Kuni Ohtomo, CIRCUS : An MDA platform
for clinical 1image analysis in

hospitals, Trans.Mass—Data Analysis
of Images and Signals 2(1). 112-127
(2010), 1 (#FEf7)

(FRFEK] (G 18 1F)

@

Yoshiyaka Masutani, diffusion Tensor
Visualizer II Second Release by
UTRAD/ICAL, the Weekend Educational
Course of the International Society

for Magnetic Resonance in Medicine

(ISMRM) 17th Scientific Meeting &
Exhibition, 2009.04.18, Honolulu,
USA

FEE R, HAEZE, HAEH, B
&, KREFR, $a# MRI (255 < R
Tractography (Z3F 2t/ XTF A —%

DRFTREIC L D8ED—FE, # 28

o HASEH B T 52, 2009. 08. 04,
DAY=
FHRE R, SARE—, HAEFE,

Vel BTERE, AACHD, BRI % Aig b
L 7= 2R Tractography O R IRIE S
PRIC BT R R, 5 37 ] B AR

LB E A S, 2009. 10. 02, Bk
fn?k*& , PR E, M, W

Bw, 5, BREARA, KRB,
HARH, PEEE, EREMS, KA,
Jibd G i R AE O FEZRAY Tractography 12
B DEGRT — & TOHH iR, 5 37
EINER: NS
vl
WP, saARE—, OHEEER, D
&, HABM, KK . HARDI |Z331F
5Mmmﬁ@tb@£%m %&“
B wmfETEMNH®ES,
2010.01.28,ﬂ#ﬂ%

Yoshitaka Masutani, Kenji
Yuichi Suzuki, Osamu Abe, Shigeki
Aoki, Kuni Ohtomo, Designing
Tract—adaptive MPG Sets for Faster
Acquisition of HARDI Data, Computer
Assisted Radiology and Surgery (CARS)
2010, 2010. 06. 22, Geneva,

Itoh,

g PE 222 K4 2009, 10, 02,

Switzerland
i R, e EFE B M-, F
AR, RIS B, B B, KA,
SEYARMERIZ 3517 5 JFT HARDI fRE0)
BIMNZ £ 5 Tractography @Taﬂ.‘jj el b,
#5 38 Inl B ACHE SR AL 1R =,
2010.10.01, ><IX
ERARKE—, MWD, PEEEE], PR
|, 0 i%% Ve 5B, %ARECE, )
2SN, REPGL—, KA, QBall
Tractography & fMRI %Efﬁb\f;ﬂiégi_
REFE T, 265 38 [H] EIZKE%« RIS E T
K&, 2010.10.01, 21X
Mitsutaka Nemoto, Yoshitaka Masutani,
Shouhei  Hanaoka, Yukihiro Nomura,
Takeharu Yoshikawa, Naoto Hayashi,
Naoki Yoshioka, Kuni Ohtomo, A
unified framework for concurrent
detection of anatomical landmarks for
medical image understanding, SPIE
Medical Imaging 2011, 2011.02.12,
Orlando, USA
i%%%’%% AR, JEHLMR A A —
BT DREHTHY 72 PEEBOR EFHE O
*%ﬁi‘ 15 ol E e = A 7E
£, 2011.07.12, #LI%
mAk—5, EE, JIEH, BEadEEE
VeSS —, {:éllh 2, P EM, EEH—,
Bk —, FOREM, bk REESL,
Diffusional kurtosis imaging % F]
Lf:%%%féEﬁFﬁiﬁf@fﬁ{ztﬁﬂ’&ﬁ
T DM, 5 39 Al B ARG R AL R
BKRE, 2011.09.29, eI
HHRFF, SIE, fEk—&, #LUFn
IE, iKY, $fEEE, THER, |

1%, SWAHE T, REBEY, BHKE,
HFAKM, WA HEZE, Diffusional

kurtosis imaging % FV 7= 3P4l
JE B & O normal appearing white
matter (X9 2 E &MHT, 5 39 [ A
B SRS R S22 K&, 2011, 09. 29, b
JUIM
R, e, ﬁ?ﬁﬁﬁh EOAKE
—, FEBE, BERRER, KA,
Tract—Specific Analysis D 7= DA
H & 70l 22 IR SR o il H L ’B?J?“
DGR, 5 39 [l B ARRZRE R IL IS [ 5
K%, 2011.10.01, dEJuMl
Yoshitaka Masutani, Shigeki Aoki, On
closed form expression of diffusion
kurtosis for more than 3 b values,
International Joint Symposium — Ultra

High Field MRI, 2011.11.07, Tokyo,
Japan
WA EF % HATEM, JEHOREA A —

YR T DA RFREFEOLEK L
DT F T AMEEEA~DOICH, B s



F2E A WG5S, 2012.01. 19, 38

#H

® HAEE, BTN, = RBR—AS, FIF
B, KB, JHE, REEM, &)I1ERF,
HEAN, KA, CIRCUS + : =@
PO BB DT O DA iR &
UCCADB¥T 7 v F 7+ —2Ah, HKE
RS A, 2012.04. 13, A

@ Yoshitaka Masutani, Shigeki Aoki,
General Closed—from Expressions for
DKI Parameters and Their Application
to Fast and Robust DKI Computation
based on Outlier Removal, ISMRM 20th
Scientific Meeting & Exhibition,
2012. 05. 08, Melbourne, Australia

Yoshitaka Masutani, Shigeki Aoki,
Robust DKI Computation Method and its
Application for Building Brain Atlas
with Multiple Diffusion MRI
Parameters, CARS 2012, 2012.06. 28,
Pisa, Italy

(B4 GE14)

D  Yoshitaka Masutani, Mitsutaka Nemoto,
Yukihiro Nomura, Naoto Hayashi,
Clinical Machine Learning in Action:
CAD System Design, Development,
Tuning, and Long-Term Experience, in
K. Suzuki (ed.) Machine Learning in
Computer—Aided Diagnosis: Medical
Imaging Intelligence and Analysis,
pp. 159-176, IGI Global, 2012

(PEZER PEME)

OB (FE 0 1)

LAY
FEHE
HERIFE
FlEH -
Ha
HFEFEA R -
EPNS DR

OBfsiRPL (G0 1)

P2y
FEEF
HERIFE
FHAE -
Ha
IAEFA B
E N DB

(£ Dfih)
R B

FHFFR
O HIpfEZ, PEEOMR B O L F Ok

A~K#Er o RFEmE T~, THE
TAHFge4s, 2011.10.31, &&=

6. AFFEHERR

(D) e RFTE

A B2 (MASUTANT YOSHITAKA)
WHURS « EE R mEPE - sl
g8 %5 20345193

(2) WFFE ST 3
C )

MEEE

(3) HHEIFIE

M A (HAYASHI NAOTO)

WHRORSE « B R IRRE - FH TR
WFoeE 25 : 10261992

$5K  HE— (SUZUKT YUICHI)
WHRORSE « B R IRRE « B R il
WFoeE 5« 70420221

R[5 {& (ABE OSAMU)

A AR « BB IR B « 2% (FREEIRF -
B KT« R R RE - #EBd%)
g8 %5 : 50302716

S 25%E (KAMADA KYOUSUKE)
JEJNERL KT - AT R IwPE - #d% (F
FEIRE - RO « RSB R - RN
g8 %5 80372374



