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LTEDE)ICEBDOBERIHETITHINPEEZBLI LI
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&1 Al (CAD) OFHEREIZ & 5558

h YY) =5 CAD 7 Lis— CAD #i R & A L THE
A% 577478 | CAD % L#tig—~L2I2L LT CAD 2 &
[y — 78l A 5 CAD i & W T

77 —=AM)—=FT | CAD 2SR5 R EWROD A% 35
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V. PEo T, FERBNCIIFEDOHED HITHIS L7z THE
1LHL ALl 2w BT W5,

VHiAL—=ZDTNVIT) ALER=R L L7270
ATEC AIDDHY, IO HHALEBIIHONT
&7z EHEO AT DOREDOS S RHEICHEI TV
TV AL EHAVDb0TIE L, BMESREET 5
[BEMAE ] EIPENAFHEICL 5D THS. Toh
ThH, [#HMidyeE] LIHENSFETIE SHOME
BEZOEZEHMT—7 L LTHETS L, a2
—FBENS & HEIWIZFE L TR % ol %
THITENTEL LIRS,

74 —75—="7% (Deep learning ; RE¥H) 13I8
MEAL &7z neural network & WA EH O —>oT
o (K1), T4 —=TF5—= v Z7OERNFHAED Al D
FEEX I TERLE VS THB|ETIE R, TOHTY
& <12 convolutional neural network (CNN) & 9 [
BRAEFICE L - TESH SR Tw5. Convolution (&
FAhA) LiE, T U 2 — 7 WG S EEE 2 T
HLYEFEITHM L, AMICX 2B EEORENAETH
b, D%, FHHAOBERT -5y FEHELTI
BIFE, arva—yraofgEzMmbL, FHET
VAR EN S, PIZIRMY, BRI E L CEGRT—
Fty bEHETE, 22— SHEWIZ B
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— Y REDNIEEI DB D E NI DT TH v,

WERE 2T BEEE LTOSETIEAE L CADe
(computer aided detection), CADx (computer aided
diagnosis) 127 5N 5. CADe 139HZ (FH) okl
HITAL0THY, BIZIETYESTT T 480010 B
WTIE T NI XLXR—=A TR AR EDIRED
MILZMII L TN DDBREEKPSHEHLEL TV D,
CADx I3 Z (B%) OB 5N (REEZE) 28
CHILDOTHY, WEOBWZHITLIINOTHA.
R O A 22 W b IEAE T 5B R <, £k
DOBETENIRELEET LI LI EZ RITNE RS %
V. Non-CADe &\ o T, 0¥ %2 &, WEMH
OBV DOLFFNEDLI LD 5.

Al (CAD) #FHEREL LAt 2L bHD (K
1. b AI (CAD) WHKAFE LD T7 7 —A M) —
FTRICTH Y, FIZIEMBICBW T CAD " E=FE R L &
EL72DDREMATE ZITDRNWI LIl %b720, 3
RIRIIEFITHVAENZT AL (CAD) 2fEHLTEw
», FOBOFEOFEZEZICHLDD, Lnolzif
BB N85,

FITTDOT U= RBICELSE, ATOARTOY
VET T T A E 8% DLMNLEATELT, 2K
FHDH ALIATDLESLZ LD 25%DHIFEA TV
WEREBE SN TWSY. ATE AL X - THEABAC
HAHIERLEINLIOPDHNR V., ZTHHEOEND
WEZTEAZEZEZ TWLELDHLLEEZONS.

HAE, BB LTEASRS ATIZT TIC
TA =TTV TR ETHFHBEADLDOTHY, £C
POBEBEMREEZLEY. LAL, ERIZBWTHEIC
T= AT T E, KA RATDEERIZEE D W TR
RLTWCEHITAI DRI ELZLEEIHSL. TOX
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3. ¥>EFTST74TOAIFA

RVET T T 4 BRBIIBT BT ER EAR S
NTWa O MFEMICHRZ THwLNTBY, T
T ALNR—ATHENM 2 63 % CADe # i A3¢
KOS 5. RETREM»Y TVF v 7 %2179
R YIZCAD ZHVFe M ThNs 2 &AL L, #H
EIZE B L 2016 EF TIZ92% Diiak T CAD AHVE A X
NTVwpEINTw5. ERPAKILZHREL TSNS
CETHRBLECHEIMFETCELZ 0D, KD
CAD TidabatihrZ v, 2FDRWETHRVL DERE
DEMELTHRVWEFTELZENEVE IR TW
%Y. HRTYS VEZ T 7 4 58O CADe BHAK
HENTVEY, BIEFEERPEATIIVER W,

WA T A =T T ==V TRV VBT T T 4D
AT BZERRBBINATDILTW A, 2017 4121 Dream
Challenge EWHIZDFIIR YT T T4 DAl VT
A b, BE100H Fv. Aloa— FE/EE L, online
TT v 7u— N HEEE: RE0.8 TOFRFRE0.81,
AUC=0.87 L Vo IR ENT VS,

2020 fE121 Google A N ® deep mind #LDBHFE &
7z AI % Nature aflZmi R ENTWE Y. ATICE D,
UK JEBI ClZ B % 1.18%, BEMEZ 2.70% ) X
&, USAJERITIIBREMEEZ 5.70%, BEME%E 9.40% %
A7 ATZFOEEM 24 & 1ZIEFREL. Loz
HLTWwWlzEw)., ZORRICHEIELZT TR, %
BAZ IRl THERHTMENC 3B\ T R I 22 &9RZ O E 1
FHii 479 CADx #ah2spi b s, LA S NIHED T
Wb, GOLIHHANENMZELT VT AKEDT—
Yt boiddnl, HRTOBEAZBWTIZT—%
DBMPRWAENEEDSLEE BB h, B 5 IZIZENTORM
FICH RS NS,

RUETTTAGRNIBITLEERO—DIZ, EiRE
FLB (dense breast) 2% 5. M EWILIRITHHEA DS
WNTLED 2 &R, ABOFEI T IUTFIEISAE Y
A7 bW B EEZOLNTVWES., EOREDIIRDED
L0 EAFEOMKE LTHET A, BE TOHIMIZIX
FHEFE M OAR—F D D L7720, Al % V72758 O
OHBH I NG., $§TICHRTREEHAY 7 b
7 TR AR, HEPHEA BRI BI-RADS 47
HHE—HTAIEIRENTVE., HRAZEDZTY
TAZHETOHAY 7 b AW RBE L T— 71221
, BMZBICBTBAREICOWTIZE S 7% 5 MEE AT
EEZLNTVAY,

4. TA4—T 73—V T DHREIT>THD

2017 FEIP S EHE DS TCOT A4 —TF—= v TR H
WZEA 2 MG TB Y, LELREE, V7 b7
BEDTT Y b T+ —LADFERIELHIIHEONDL L H I
Tofz., FNMEYIATZIETHED PCIZBVWTTY, K
RHOWEE Y M EHEL TBHIEE A TESL S
EMD, INEEFEWEGICE XSRS AT 2
TELIENDbhPoTWwiz, @ik n— N2 EORRICH
B30, 7urgIrysEMEE) TN Vw2
SHIZFR B3, = ZGERTTAKI AL BIZE AN g
&% % GUI R Y — ) Deep analyzer (GHELIA
o HE) A YA b= Eh, ATBSICLE R GPU
¥ L7z PC T % Deepstation (UET £, H5t) A%5@
HOPCHA—=Fy 27 RELFARETHEATETDH Y,
INEHWAZ EIZLT.

4-1. Al IC K 2 ERDFHICHRER
AT A DS LA ZZ DS, CNN %o THEM
ERHERO RESRENZH 2 AL L THS. KO
OERONDYIZ, BEEEEo - EhoE k%
EFRETAHZENLEI L7200, FTIRINS OIS
OF =5ty MR EITo72. hAIMEMZEE LR
AEEMAIC TR S 2l (Elaxad) 2905
LAZHIE L, MEREAIA D &) ICEE 2 SO § % -
VI Y7 LTipegBATHEYE - EEEhZho 7+
FIBRAE L7z, Fodh s 937 A (B 480, M 457)
EhL—=vr - F—%, 120 80 (B 48, B 72) &
TANT—=ZIZFTHRHETAZ L E LT
FIIE ML == - 7 —% % Deep Analyzer (27 v
7a— K3 5%, ZidBY% (benign), EYE (malig-
nant) DFNFND 7 + )V F W %E AN T zip FEfE L
2 DEHARGIZTTET T4, RIS, T4 —7F—
70Ty gAML kL. X7 ZAHMET Model
& LT GoogleNet (Inception v2) #, Framework IZ
Chainer Z:®&IR L, 179 % W54 (Image Classi-
fication) & L72. THHEDIT A7 Y v 77T THET
TA =TIV TODETVDOT AT T ANERL,
Epoch $t (#: 0 R L%=H) 2500 & LCHHLHBL
72 (K2). LIZSELTBLE, BHIET IV ORSE
WET L WEESNEEFTVICHGZHEARATES
&, B - EHoLH 5% ATDVHBIL 728 R0 ER
ENL. TAPTF=FIIHLTO ALl DBWREIE, EE
95.8%, HFEPEE875%, 1E#£%F 92.5%, ROC N Tl
AUCII3% THo7:. H—DTAMNT—=FIZxFL T4
EH, 94FEH, 204FHDERMIC X 23t Az 1T - 72
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create new model

Choose Network Template

E2 GUIN—Z®D AL V7 b = 7 OF)H i

X3 ALK %3E305F MRI (MIP %) ToOYrfkk
A AEFUERER]. Bt IEHH.

P, AlOZEIZ4FEHBEBBRE LY EN (FEED
D), 94FEHB LV 20 H ORGSR & FEL - (F
BEIE Do) EWIFERE 25729,

COWMEEISA L, FLEEBE M TS 23T 5 =T
ANZTT7 4L REHOWHY 2, FHkoFETA
FEiEs2 MRI @ MIP (maximum intensity projection) ]
BTOREROHIICHIBH LY., 558, AN
HSHREHE & ML EoZkiiEE R L Tni.

AI DR TH D Z L IZTF—F &y P —JE%o
DOT, HMIHRSINZEBRIEN) THE I EAKE
GHHO—DEEZ ONLH, KHBLLZixTOT—
I 2 AT 2 XTI 20 L5 BB 2 I AT OV AT I)
REEHENM S NG, AlOBHRBIZE VWASEEE L VW) DT
T%L, GREOAEHRTLEDLHHDT, AID
FEBZ D BHCIE D T LEND 5.

4-2. Al IZX B8k 1%H

O, ATICX 220 (B - BRI 247
I SDTH 7275, EHFEFICBCTIWAEBRE, %
DEIROT D & ZTHEND 5 DD % NbLEND 5.
Deep analyzer IZIZ¥ A (Object detection) @ X

—a2—=3dY, INEFM LA MRIE{GTOWKK
BBV TIE, IEEANIM S 3 (FvwTwnad 2L
AWba b L HIIEEHERE & L TRER (aorta) 2~ —7
Kg7z), B (D VIRE) LB ERERIL
TY—27 85I ENTE, SICRHBLAHED B -
EYEOWREMICOWTRT I EDTRETH 72 (M 3)?.

4-3. ATIZEZERTHILTWVWBDH?
AIDBWRIE TS v 7Ky 7 28T ThHh
Ligwy, EEbhdZENL v, K& FED oER
MR BWRETH > TD, BRI DD 5 2 i) IS EE il
WEWOETEZ L5120 L SR TEZ 25008 L
WEWIEZDLDHLOTHA). ALK LGS HED
WAL 2 THEDO—212 Grad-CAM #d 5. W0 &
DOIWHHB TR EE G2 lehke -t~y TEL
THOTAZ TR 5. ZNEHOHEDLIT-
THIZE TS, EFEIHE MRIIZE W TIEHF] T I m
DHFENe— by RO E, EBUFITIIREDD
BIFEICE— by FTHRO R L o7z (K 4)Y,
WEE LD X I AT DS REMEHR L7220 TOR
o Tundon, EZE2FEHLE2DbrIUE
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4 Grad-CAM TAIXEZZ# AT, A EHEL-DOH
A 3ERHLE MRI (MIP18). B: Grad-CAM kb —bv v 7.

X5 GAN T 72708 O PR A {5
INSIITRT, AIAMEY H L2 oFIEOMmGTH 5.

Bl ELRBITKRELRDONT —F 7727 hTLh D
HELTHRWRAREDHHNITE DL, AI2EH LT
WHRWEGE AP REE SRV EIICTHIEHTE
A0 LN,

4-4. BERERK

ATIZ X B W f§AEKIZEEZ, CT 2 MRITO /4 Xk
F% s L7z deep learning reconstruction & H % i
RIZBWTHEIZE S THWHRTWS, Thbid, Ml
BOWG2HMERETHIEICED, R ICE Y

DEBEOYLFHEEITH) T LEWRLELTVS., Z0LH
12, BRI CT R MRI T ERAERKIZB W TOFEFLD
HEATWS., bivbh b 5k OGR4 R O] REE: % #ET
T 2572012, WL OO EEIT - THAT.
Generative Adversarial Network : GAN Hoxt 94 B%
Iy N7 =2 L) WHRARE TIVA 2014 AFITFER S
n, ZRPRERMA ZERTETHIERZEDTRE Y.
GAN IZB\WTliZ, generator network (M{§% 4§ %
@) &, Discriminator network (AR¥2>& 9 kB3
530) D2OD%y NI —27 Dt (Adversarial)
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X6 Pix2Pix THE- 72 RAHMR 2 — =5 Wl ~ O 25
ML ==V 7 3¥AO AT input Bif 26 8) L LCTA () BIUD (GEH) 2ANTDH L, /4 XD
B BBLXUE) 2SI hEn, 42000 2% Vg (CBLOF) &#taiw

WG ) L) ICFERT L2 LT, XD FEBITEVAR
WS 5.

GANIZ L TEARAZ 2 —TF VLY PT—7
(CNN) 7 38 i L &85 B o 4 f 1 1% % 17 9 DCGAN
(Deep Convolutional GAN) &\ 9 EF V% vy, JTHE
% (R¥) 25, ARG (BY) 2ERT 52217
72" BUIFLE S WS & I, 457 O FLE O W %
WX LTH00# 0 R LFEEEZITWTER L, wih
Do EGTH S (K5). FEkIC, BEHEDOR
WEAELZEDTE, FAERLZD D05 R
BEAERTEDL., BEHLVIZIEE» ST ToHM
Wiz lEs 2 & T, BERAWHELLOP LA HKELR D%
BREMIICEDL 22 b T& S, GANIZX o TIERR L
TR ERAWCRMIOEEZITH) 2 &%, ALL72w
DEERITHIZEDWETHA).

GAN O—FiTPix2Pix £ WI D LIFLITH WS
NTWV5. R7HGOFREFEL, 1 OE &6 %
DORAREEZEE LREOEBREZERLTE2DDTHL. D
FEICEY, CTHI2S MRIBi{4Z2/ES, E5-o72
L BFEINTVDY. e b, MRITHRRVGZ
1T o =W & PRI %2 17> TV R WHERIZ DO W T
3000 MO RT7 2B %2352 LT, IBUIEIHIZ L o

ORI S ) OWARIIEWRT 52 L2 RITLTH
729 0 XS TEEA, W LR WG &0
ey oZ LicHifEsh .

F 72, Pix2Pix Tl 72 RBMERIC X ), (K o
BreBmmEERICER T LLTHICTE D 5.
PET O#IRICB W CTRIEMA»ITFZ I EThHY » b
Wz, EREOATIIRED? S DERE+5ICh Y~ b
TETIC/AZXDEL D, 9HEIIOVTDT VA
7Y b (4208) Ea—Hh v (268) OILEEH
PET B{EDOXRT#HWb I ET, a—Av > bOE#E
ZUTH A XL ARG E VRS 5 2 LI
L7z (6)™. ZohPEkzlvaIET, HfghH
[t O FERE L1 5- 3K FI AR T & 2 H A W 728
5.

wRETIIHIOPCEZHWVWT LD, Web¥r—E X%
7z ATWIgED e E o CTE TV L. HMEMO L
T, M Web +—E XA TOMEE &) T 501200 T
IEHEE 2 BRI H A0S, HEHETAI #1E-> TR L
THDBILIZ—FER > THRDLMMEAD 5 &S

5. BbHVIC
B AT OBUR E, FURGHEZ b & L7z ATAFZED
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FEBZOWTHERHE, PR, WA % I,
Fx DF — LTI o TELEBEOWGEZ MR Lo DOff
L7z, BRIZBWTHGRZHICAI(ELICTA =77
—= V7)) #AMT A L, BEoHR, g
B OPETEW, FEHRPAFVOREEHD, Lo
FERLIEFICEETHL. EDEHIZAIZHWTWVL
DO HPCHERT B 720121F, S HD AL Z A 7%
POTEERELTALOLBRNVWEEZ L. $7-, AlEHT
DOFPRERE AITHMTH I LI2LY, [N TO b
L—o V7RV TAHI LN TE S, ALIISEEETIE
el VHROER AL DBYT 5 F Tl E 7Z2RH A
WHIEHIN, BRETHHEZ LY —VEZNZENDOY
— VTOBRIEPEDL LI LTV E N,
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Medicine and AI - Learning about AI Through Own Research

Kazunori Kubota', Tomoyuki Fujioka?

Y Department of Radiology, Dokkyo Medical University Saitama Medical Center, Saitama, Japan.

2 Department of Diagnostic Radiology, Tokyo Medical and Dental University, Tokyo, Japan.

Artificial intelligence (AI) in the medical field is moving
from the development phase to the utilization phase. The
central technology in the recent development of Al is deep
learning, which is machine learning using complex neural
networks. By preparing a large number of images that
have already yielded results as training data, a computer
can automatically learn from them and then discriminate
the images that are given to it. In the medical field, Al
products have emerged mainly in the imaging area. In
Japan, CADe (computer aided detection) has been intro-

duced, and CADx (computer aided diagnosis) is being

introduced in other countries. Al applications in diagnostic
imaging include image classification, object detection, and
image generation. We have been studying these AI appli-
cations based on cases at our institution. In deep learning,
the accuracy of Al is determined by the quality and con-
tent of training data, and it is possible to create Al with
high diagnostic capability even at a single institution by
using highly accurate images from daily practice. We
would like to understand AI by conducting some Al
research independently and consider how to implement Al

in medical care as a future challenge.



