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0, BAREMEE T2 JAMIT) IZ%EL Tz
XFEL

KON DIFWT, (KO F 2 Higf LBIEES

D2 EMATRER CT R EDERA A=V JHEE
%, TEBRERER] OFBEIZESHTHET. %
ENSEONZEBEHNT, avEa—Xck
LZHEZM AT OMELEAICE Z b Ty
FI0, KEEBTEDO LD RFH - FIETHEGN
ESENTWEDD, £, EoRobiknich
M@ WBEZER TE 500, 72E, EEAK
DORFFERF S B 2 47bi, T E TIIRE < R

LTETCWET. 2L T, ZOMSERIE DI L
725 TN D O R R T,

Alal, EWN CHfg AR OB RS 21T > TV
DELIREOA S NI THEE L TnZ< 2
ENTE, ZMEDS 100 A& 2T, BERIZEE
THZENTEELLE (A1), BEITZENLZEN

——SRAERF L T

ERAFRr AN E

X1

RS TT Lk =

BB H AR TE B FE AR A R 2
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40 439>, CT * MRI * PET * SPECT D [E {4
RERUZ DN, FEMED O R ZEBh = 5 £ T,
REDNPORTRFH L TWZEE L
KPR ORI THRANTIE, [ERES
BT D ER RO LT, fEEE
WO FBET B D B EE SN TE - EH
FIERB L ORI/ A R O 72 DIE YT ELE
WCHWHNTHER SN TWAIERMERE S, F7=,
JEfEE > v 7 MRI 72 EIWZD0W T, R FRA# AT
T B DOEBEBIZONWTEEL TR & F L.
B KO TR E A2, TRt CT i
FHERR OBFEEN A — A R—=ZA 2 —CT- A 7V
7 CT » fG# & CT ~DISH—] LT, CTH
GRS CRITER SN TV 2RO Tk
R, ENEISH LI MM, BRI, FEE
DISHRERR ERFELI R L W& E L.
WAL KPP E 4 12IE, TPET 7 —4 O
hREMRNT) L LT, PET MEEORIEHREC, %I
% PET 25 & O AL O JREEC 7%, PET TOW
I < HEEER E bR L7 BT, PET 7 —%4
TR LN D IERSCMN O TikE TR W&
FLL.
EBRFOR)E—EI2I, TSPECT 1281
2 R AR & B O] L L, SEPCT Z5#
TFFEBRFE DI B 7 i & 5 6D, JEE BRSO
FIIE, BELIE, =V 2A—Z OB OfiER Sz

WT, FEN G REOIEER L EDFET A LT
WielZEE L.

EEHERUERT O LA £ R AT, TPET 5@
BB CEL T, BRETOERBEOERE
LEBERBIG O OHMRT, ZNETICHEIN
TEIEESC, BUERHF T O E £ C, FERICH
LI TW5 PET &P ER AR TFEIZ DV
TR L QW E, ToEEZ Aoz
EEEOBRERBERIZ OV T HI-R L TV &
NHBEHEL W& E L.

BELCWEEEE LKA TIE, =nE
O ELFR S8 T O S B I F TE BRI T
LIEMKREDLDRT L ELOTWEEE, Hifg
FHERL DB TR B D RIRB R O D DH K H e
VIRV AL TWEREEE LT, REGHL T
BOET. VUORY T LABITERO T 2 2%,
BH S Z BN UE Lis. BAROFEIL JAMIT
DHERBTHHDHPR—IEIZE-> TV
FEELE (H2). HEB2WTHE0b 0
FHreLbRmTE, BMEOEKIITELIBT
LTWEET b e EnET.

JAMIT 2018 T & EGHEMEICEAT 5 o ARY
U LEBEN - LETOT, 2EOERICITE-
TIZMLLTESVET L BN LET.

http://jamit2018.jamit.jp/symposium.html

]

2 BHSCORPRILAEICIDEMOEIA.
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MITE7 7R FS5 9 MMEN

Medical Imaging Technology (MIT &%)
BERXT IR OMEN

JAMIT2£8DAHDEXT VR Fik
JAMIT B0 H1Z, (B#HXT T AT Y7 O ElZH %) JI-STAGE D U > 7 954250 % MR CllFE T
5HZ LNARETT . Bf] T DI a2 —Y ID & /XA T — Rid, jamit-announce A —VU > 7 U & k
ICCTHRIZEBHOLE LTWETA, BENIZRSTHEIT JAMIT 55 (jamit@may-pro.net) (2 A —
LTBBWEDOELSTZE N,
FEBEDADEXT I REE
BN D 3 AELL ESRGE L7z MIT §EimsCix, Efto (SET EFRLE) J-STAGE @V v 7 b HEE}
TEXIZT 7 'ATHIENRAEETT. —F, AL 3FRMOFm T 2014 412 H £ TIHZEDF
DAL EMFET 5 PEUIM A RZ R L T2 Lrd 0 EHATLED, MunabdEng o, X
0% < DFITMIT DT LA FEA TWZ < Tew, BRASHA T A 725#E L TV % Medical Online % i
LU CHBH TRt Z e DA 2 i LT 2015 4F 1 Ao EXGEH LG LE L., IERBDOFHIX
(BT 7 AT 7 O EIZHD) MO DY 27 %27 ) v 7 LTWeEFIE, AET Medical Online
I\ CRASCHAAL OO LA AT 5 Z L3 ATRE T

Medical Imaging Technology Vol. 36 No. 1 (2018 £ 1 A &)
BRI CREBTERIN

<HBEHEX>
CTREIZBITAHMIEIKHEEEBOIRIK L RE
JE =& Fn

[J-STAGE] [MO]

T4, computed tomography (CT) ZE(E X2 MrH-CIRE HEOREIZIB W TEHEREE 2 R LTS,
— R B B R A 1 As Low As Reasonably Achievable D JRRIIZHEYY, Fhii S iFida b2 0. L
MLZRN D, HARD CT REIC L DEBRFIIITHIE 1 (2 Th Y, HREFMEORIHEbI L O EE B
DEHEWNEE > TND. ZTOX I REFROP, 2015 FICARPIOBWSE LV RAKR S, BIET
MR P Z L o7 m b a2 RE L, BRI Of@Ebic RE<SEBRL TWD . AFETIE
ZWiZE LU B ILTUW D CT dose index DZEE & Fft ORIE LT X ORREFGEE 2 W o &
FZOWTI D,
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F—)— K : Computed tomography, ZWr£E L)L, CT dose index, Size-Specific Dose Estimates, i

gt
%k % %k
<fF&EHmX>
Interventional Radiology (IVR) IZH T 5EEBIEIREETHE
T N

[J-STAGE] [MO]

Interventional radiology (IVR) D FH O @A LLCEMEGIZ R, REFFICESRENMTOILD L9 IT
o TS, ZD7=), IVR BHTIIEE BEMESALBECIE O X 5 R E B OBEZ B2 T,
FEERICHO BRI E R FEAE L TV 5. IVR SECOEREIT < HREEIE, MERKETH D BUHHEE
PR I PSR T 2 B AST R E R E O H & M SRR B O A 2 S S kA H 579 DRL OiF
MAPREFEL 2D, AT, IVRERTOEREIIS MEEHOE S, BIRFIZY 72 A 5 TR
WA ER R A HEE T 5 B & U CEBERRME L mfEREME2 AT 2MESHEEL, DRLs2015 TO
eiELEREORIE FEEZ BT 5.

F—TJ— K IVR, MREEH, ASEHRE, DBERNEES, ZH3ELr~L

*x *x *x

<PFEHWX>
EEBEECICETIBEFOREFMEL XA T LOBARICHIFTT
R 2 N
[J.STAGE]  [MO]

EIRBLIG BV CTHES R Z ORI A 22 & LA HE R LTWD A, BU#E v
RAATE O 2 DBERITBEILT L H2ICHES N TORVORERTH 5. BITEDERHKIL
EH TIHBEAMEOREREAZ R E LTTObRL TV DR, FREOWIEBREOMM L EETHD.
LanL, —72 B < BREFHN Y — M3 A Hiak O R (&t U CRIH T 2 1213 R 72 ke & R
WAECDZENRMETHD. 2O XD REER LR T 5729012, HIENTIE RDSR 7 & OEBLF#H %

IS L, CTIREDBEHISHEL BBMICHET L2 AT AL ED TEBY, FERAITIX CT 7217
TRMDOEL VT 4 —~DREAZHIEL LTS,
F—I—F BRI, SREE, CT, WAZA-ARI

x x x

<HREEMIX>
ERNDOREEEDIRIK L RE
/INFRE

%
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[J-STAGE] [MO]

RESEHR - ERFRIIHELR - BRI EI 21T 9 2 & C, EHEOFET 2 RiE(bis8 & VA —
FLTWD . EAE(LIZERSAR 720 T2 <, NEMA Bl & W o 7o a — VISR T 5 2 & CTREE
HIZ D22 DR BN O BV [ L LTS,

F—TJ— K REEE, EEHE, NEMA kK

x x x

<fF&EmX>
EEHIICHEEEEY 1) 21— 3 > —Radimetrics—
N ZE
[J-STAGE]  [MO]

ERSMCI T D S F SERMENG, EREIE FEOMLEERHIN TN D, KERNO—HOMNT
ITREFROBTFLEN/ BB SN, BINCBWTHERZEESE L -ULoTEASCEEIIE REL2EHT
D EPHERIN TV D, HERMICREEIE Y AT AOBEEENINIL, BARIZEBNTHRAIZEL L
DOBLHMBEIY AT LN, BERNBRERTENELEEEEMINTORWERRH 5. 1L
MRS RTET % Radimetrics |, BERFRRAEEICK T2 S EIERBMERELZEHRT L2V AT
LThHD. BWBBE LNV EEH LR EORBE(LEZ SR L, CTREICK T 2 EoME, nFEYT
BRI 2 BB RIEASHRESE O, MEREHT S 2 &R 8 Lo R EEIEO B8R HAZ1T
Radimetrics 1%, HHERAEE OREEHECEE 77, S OIIKREOREFREZIE - f#fiT+5 2 &
THIRRETF B ORBICHEST 52 5.

F—D—F  BREFE, DRL, fiflk, FRE, REASRE

x *x *x

<HARIEH >
4D-CT IZ & 1T 5 fkiEE M FRI% D B EhfE
A PREL, BRUEHhAY, RATEE, BR)IIR, SfEHZ
[J.STAGE]  [MO]

4D-CT Hitg % & L 125 BN D HERE  (CT perfusion; CTP) 1%, AMEZIMLMER B OZWHIAL FIH S
TWo. LML, CTPIXY 7 MY =T IZ Ko THT HIEN R 2720, 2Bk RANE 5 < WTRetEr i
S TWD. £ 2T, ABFZECERHES 4D-CT OJLE ) b i ik 2 #2703 Y XL %42
BT 5. GEB L REREGDAT A AERE LTH, =y PRGEVEE(L T 4 V% — (adaptive
partial median filter; APMF) %M L7-. APMF ZABRZERICK L T A7 B2 YT NI 7 ar L, i&
WA ZETNEERO LA M U, RBICELMEEICEROR.OEK (ROD Z%EL, xftd 2
ROI N M FEIZ A A7 (FREHAEREZE) BV, Ho, MEF RS WGERZ E ke L
TH L7z, B R4 CTP Bifg & i L7 R, REFIEITEMBERO —HAZIEL BT 52 &N
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TE, B UAERET S ENTEL. LR - T, REFIEIL 4D-CT O MME M7= B 02 W S8

AT LEERZDLND.
F—T— K CT R, WM, ZAkE, ¥ 7 T 7 v ay, =y PRV

Medical Imaging Technology Vol. 36 No. 2 (2018 ££ 3 A &)
HE/EREGLEBICEITST4—T>—=VJFAAM

<B&EHRX>
Keras I2& BT 4—TF5—=24
INHEZE

[J-STAGE] [MO]

Keras X Python HO =2 —F L3y NI —0 T4 77V —ThbV, DNV TWNa—RTT 4 —77
—= V7 EE A RN EETH . HR LD MICCAI E TRE SN TV D iRHT Pk E TEEEq
RBTHY, T4 —7T7—=U TWRICBNTEHE & 72 5 Wl 2 fE CTh 5729, Keras [30F
ZERRRICBWCIHERICERATH S, ARETIE, BHAAL=2—F)V 3%y MU —7 &AW iG55

JLPRE % Keras CTHRIET 2 HIEIZHOWTHAT 5.
F—J)—FK : 5 4—FF7—=7, Keras, BAIAI=a2—F )Xy NU—7 Fik

*x *x x

<fF&EmX>
Caffe [CKBDTA—T73—=29
i B
[J-STAGE]  [MO]

Caffe (37 4 —7 7 —= T 7L —AU—7DOEDTHY, Fm{bORSME, @i, £Ya—1u
PEZEAL TEONR TS, =7 Y =X ThV, aia=T4—biERTHLILNLHI TR
FEHETADFHLSTL, T4 =T 7 == 75D HITHA LT NI L—LAT =7 ThbH. K
R, BAHGDOHREIRDHDY, Caffe DA A h—/V 1, Caffe 2 VT2 BEG 3 BULEE O F24E T 15,
ARl O REE IR A BT 5.

F—D—K . FT4—TTF—=7, Caffe, 7L —LU—7, WY

*x *x *x

<BEHRX>
Chainer I2& 5T 4—F5—=24
PSS
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[J-STAGE] [MO]

Chainer [3==2— 7V Ry NV =2 2 REFTL-DOF—T V=AYV T NI =2T 74771V —Th
%. ARG TIX Chainer v2 Z HHWCT 4 — 7' 7 —= 0 7 %47 9 AWM FIAE R 5. f#il& LT =L
ERNOBE SR EERED 2 7 7 A5FMEEHEH L TB Y, FEEOMBICEY 5 2 O 2HE»N0IT2
HEEPLNS.

*—"— F : Chainer, FE¥E, BAHAH=a—F /Ny NU—7, Python

x * x

<HFE&EHmX>
Deep Learning and Its Application to Medical Image Segmentation
Holger R. ROTH, Chen SHEN, Hirohisa ODA, Masahiro ODA, Yuichiro HAYASHI, Kazunari MISAWA,
Kensaku MORI
[J-STAGE]  [MO]

One of the most common tasks in medical imaging is semantic segmentation. Achieving this segmentation
automatically has been an active area of research, but the task has been proven very challenging due to the large
variation of anatomy across different patients. However, recent advances in deep learning have made it possible to
significantly improve the performance of image recognition and semantic segmentation methods in the field of
computer vision. Due to the data driven approaches of hierarchical feature learning in deep learning frameworks,
these advances can be translated to medical images without much difficulty. Several variations of deep
convolutional neural networks have been successfully applied to medical images. Especially fully convolutional
architectures have been proven efficient for segmentation of 3D medical images. In this article, we describe how
to build a 3D fully convolutional network (FCN) that can process 3D images in order to produce automatic
semantic segmentations. The model is trained and evaluated on a clinical computed tomography (CT) dataset and
shows state-of-the-art performance in multi-organ segmentation.

F—"J)— F : Fully convolutional networks, Deep learning, Segmentation, Computed tomography

x * x

<HREEMIX>
TA—TI3—ZVJERDEERA
/INHEZ

[J-STAGE] [MO]

T4 =TT = TIIEAEBAIEEO S SER Y AT IRIIERT 52 LN TE HEFRZ2FIET
bbb, TA—T T = TEMRETIERL, ZOMELZFIEHTEDICEREEZL I RERABNL20H
H. FTORT, T4 —TT7—=0TICBILEEOTFEEENT A—F—DFIN, 7—F 4 —F 2 A
T—valEHEATL ETHERT DN, T 4T T =0T DT F AERING 2 DB OV TR
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T 5.
F—I—F:T4—TTF7—=27, FERENNTA—H—, T—HF—FaArT7—ra Al LEDE
B, TJUH LNERORE

x *x *x

<HEHRX>
T4 —75—ZU 5 [T GPU BERIRDER
[ 2R 7K

[J-STAGE] [MO]

MAEDSEIERGHTCOT 4 — 7T —= 7 OREZZITC, EARBRSTFICBNTEE7 AT
—a UREFEBW SR AV IS CT 4 — T 7 — = TOIERPIEE > TWD. T4 —TTF—=
7 CIRHF LR O @d b O 72 12 GPU BREEAFIM T 5 2 & B — KBTI > TWD A, KRAYZRIGHRIT
LT LHE TRV, KRETIET 4 —7 7 —=2 7 TOIEMZAHZEIZ, NVIDIA #E2342ft L T 5 GPU
N= R =T &Y T N TEBREICOW TR R B2 RS, HFEE DRl e R 2 72 5 X FHIT
WATE D &) RENRERE RIS 5.

*—J—K:GPU, T4 —7T7—=27, EMEK

x *x x

<H—RAHX>
A Review on Radiomics for Personalized Medicine in Cancer Treatment

Hidetaka ARIMURA, Mazen SOUFI
[J-STAGE]  [MO]

Medicine is moving toward “personalized medicine,” which is a novel concept for cancer treatment and
prevention that takes into account individual variability (patient or tumor heterogeneity) in genes, lifestyle and
environment for each person. However, there are several issues in the personalized medicine such as invasive
biopsy, high cost and slow throughput for examination of gene mutations. Further, since tumors are heterogeneous,
a small part of a tumor obtained by a single biopsy could not be reliable for the personalized medicine, and thus it
could be difficult to carry out the personalized medicine in the cancer treatment. Therefore, radiomics concept has
emerged for solving the issues and performing the “practical” personalized medicine. Radiomics is a novel field,
which massively and comprehensively analyzes a large amount of medical images, and extracts mineable data that
can make it possible to perform the personalized medicine. In this review paper, the authors describe what
radiomics is, what radiomics can do, how to perform radiomics, advantages and disadvantages of radiomics, and
the future of radiomics in cancer treatment.

#F—")— F : Radiomics, Personalized medicine, Tumor heterogeneity, Omics, Medical images

b * x
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<WARMX>
DCNN [2& %EE CR BN DEME L £ 5D B EHH
BRI, AR, WREEE, B OEE, Y Ya—o A, & T, HFARKEER
[J.STAGE]  [MO]

BOBLRERE LT, BHL X YENETOND. BHL X OREICKHT 2EBEZHNIAENTH 503,
UL RE B2 2T 50 H %<, BEBRZHNIR T 5 FEESCHBMEORBEN S 5. £ 2 TARE T,
F85 computed radiography (CR) HEfEHEH L X 2 ED BRI EAZRE T 5. BEFIETIE, &
JEEHriAIF =2 —F K%y hT—2 (DCNN) ZHW=illBlas 2 L, ML X 5 ER O 217
9. DCNN O 83 LOFRNCIE, CR (GG 3 FEOmBE A ERR L, #AfE 3N 5 ROL Z
iz, ZO3FEDROI A R, G, BF ¥ /WD THERR L7287 —Higz g, EBRT
X, 101 EFNCR LIRRTIEZEH L, BEEMESR (TPR) : 75.5 [%], #ABPEE (FPR) : 13.9 [%] &\
O RE R AT
F—TJ— K CREH, BHL X OE EWEEHrAH=2—T LRy FTU—2, CAD

x *x x

<BEE:F1@EH>
BEEMEAET ) I DEOOBKKRBELAEESHLE (1) HBEOHHETILEEOER
AT ER
[J-STAGE]  [MO]

IBERHERTE 7T WG D AT OV TR, Ileetat e 7 MAFE IR OES N OMET 5. FE M
DEREBROEEH G2 bl & ITRIICKLERIEEL, TR OEBEEORISTT Th 5. IFdrms
Z 53 AET /L (point distribution model) THRELT 255G 1TITE e £ B Olas 2R i [H O KA T 25 2
EThHV, Lty hCRBET L5 IIIARERIC L s 87 B ArMosticftiF 2045, 2
NORNSEFTICHOONTWD FERED 5 DO A7 Y —%FEd . £/ZOHIIZ, deep neural network
B Olg# R E 7 LV ONLE ST IZ OV TRRIZEE T .

F—I—F:J@gRt s AT — 3y, HEIEIRET L, Deep neural network, FERIANE A D, Hif%
1EHL
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