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Ef5 L, RBELXV T 4 —IZLoTRAED Y M T A MNEHEZRT. BRI &I, &I
JISCCTRRDLEHOES VT 4 —OEBRREINDID, EEESF VT 4 —CTOREIFFFFL= X b
MWD, AWETIE, 1 OOEX YT 4 —DOEBENG, JOEXY T 4 —LEEOa L N T A M
WMERTLEBREZERTHZ LA HNET D, 16k, BEEX Y 7 0 —EBRARICIE, F—HEE %
—JEALT, BEEX VT —TCIRE L [XHEH 0 | OFET =2 PN0ETH o723, I CycleGAN
EXiEND, xtihle LoSEET — X THEBAERDSATEET, 1o ITHOERN AR TIEN R S
Nz, ZHE TICHE STV 5 CycleGAN & V72 CT-MR [ O #ifg A s i, 1 fEEo s —7 v
A TR SN2 MR O A %> Tz, ARTIHE, CycleGAN ZHWWT, 3FEDO Y —7 AT

i S AL IR BAEE L O MR B & CT B O B ZITH 70T Y XA AIZONTHET 5.
*—J— KR E2XYTF 4 —FEH, CT, ~LF/NF XN v 7 MR, fiEt
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<HREEM>
Learning More with Less: GAN-based Medical Image Augmentation
Changhee HAN, Kohei MURAO, Shin’ichi SATOH, Hideki NAKAYAMA
[J-STAGE]  [MO]

Convolutional Neural Network (CNN)-based accurate prediction typically requires large-scale annotated
training data. In Medical Imaging, however, both obtaining medical data and annotating them by expert
physicians are challenging; to overcome this lack of data, Data Augmentation (DA) using Generative
Adversarial Networks (GANSs) is essential, since they can synthesize additional annotated training data to
handle small and fragmented medical images from various scanners—those generated images, realistic but
completely novel, can further fill the real image distribution uncovered by the original dataset. As a tutorial, this
paper introduces GAN-based Medical Image Augmentation, along with tricks to boost classification/object
detection/segmentation performance using them, based on our experience and related work. Moreover, we show
our first GAN-based DA work using automatic bounding box annotation, for robust CNN-based brain metastases
detection on 256 X256 MR images; GAN-based DA can boost 10% sensitivity in diagnosis with a clinically
acceptable number of additional False Positives, even with highly-rough and inconsistent bounding boxes.

Key Words: Generative adversarial networks, Data augmentation, Medical image augmentation

<BEHX>
ERERIZH TS GAN £\ - iBfFgNIE
FEEER, g B, TEKIEM
[J-STAGE] [MO]

Generative Adversarial Networks (GAN) 1%, /A RFr3E, E{EZEH, BiE 7 SWEIEWA X 7120
MEh, WEOEWVEBREZETTED 2L THLATVD. AT, EHEGLAEIZEIT 5 GAN
Z W TR ALBLIZ DWW TR 5. BARIIIZIE, &5 % (high resolution: HR) B A ARk 9%
Generator &, ZEpk S 4172 HR & 2FI#E7 — 2 WD HR B 5 % #5519 % Discriminator D 2 DD % v
MU= bR END. ZRODRy Y —7 ZZHIZIIT 5 Z &Ik > T, HR B Z LR
% Generator # 7ll##i9°%5. GAN 5 Z &1L > C, 0 HR B O AR 7 MH %, SRREMICERT
HR B G605 2 & 2R
F—J— K :JiliwA4 27 7 CT, Generative Adversarial Networks, A fif#f4

<WARWX>
CNN ZH W -REEBREEHTE(C K 5 ESHRBE R i
ISR, MiTAESD, WHERT, E B
[J-STAGE]  [MO]

JRERE X, HE (hematoxylin and eosin) 4efaf% Oy BEAHARAZ A 2 BAMKSE T CHGBZ L, HEZk%
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179. L» L, HE PEIEARIC X DREHIBIZ T ClE+2IlZ2BicER2ns L bbb h, Zo85513%

PRk b (FafEief) REDRIFMELIMNZ D2 0ERHDH. £ 2 TARMIFETIX, HE LAEfEg ) bl

IR K IRBEZWT 217 9 729012, HE YLEEifgh b 007 Yt Bifg O K 2 #E e U CORBEEE N

DIEGA L2 BB T3 2 FIEZIRET 5. BARAYIZIE, convolutional neural network % VT HE

Geta i OIS A O ELZ M L, DI ORBEN REYEIC L 2 EEA EO RS E I
DL KO ITHREREER L, EOgGREHWTIEEABELZHET 5. KRFEZHWD Z & T, i
RS AR B R A D7 2 2V EfG 2 W T2 SEBRIZ I W T, A ORI E O EICATHh 5
ZEDIRENT.

F——F : JEEE#, Convolutional neural network, FEEAHR, EMmRILY:, REYRE

<WRWX>
Faster R-CNN AL\ - FEREMEZ ICH (T 5 EMMEDOKR T
AR, APEIG, B 8, & B, TR, Sk
[J-STAGE]  [MO]

FEENAMRZITITMEZ AL D A, ZEOEFMIE) AT MR E T 720, JEMETRE
MzET 5. 2O, biLbhOEo BE, MRt o M & RAERRERE OO, WHE
LN X DA RO BB S HIBINRTREN E D D ERTTT 5 2 L TH D, biubiidwikmt
IZfli 341 5 Faster R-CNN & VT, HET MO, 88X OEEEOSEEZIT O FIEERE L.
AT RARL O 3 X = M2 CREM A DT 272D O XA X SFIC K-S, MIRIE )
O NEFRE, TWRRRBEIZEEE), [EABRLER] O3B L. bivbiud s o558 E=m
AEEAT D ToI, WET — X% hL—="227 &7 A MI4F 7. Faster R-CNN OfER LA LI L 5
DWE R A FAEIC L 0 g5 &, TIEFRE) 1247.929.0% ThHh 7228, TNEHRGBELIERE), 24
BHAALERE) 1XZNZ1 75.08.6%, 82.352.9% Tho7-. WERIREBIZREC BB ERED D
FIRBRFEOFIMEIRINTR, TIEWEE] OMEMENZ L s, T XToOFESEMaCT 2 7
—varEfFLZ ENRNETH D ERB SN,

F—J—F: arva—%—ZED2W, WESE, Faster R-CNN, Hiifd?

&

<#E E>
JEER MRI (2)  #LERGEEA MRI (DWI) : EBEMSRIEOEMET
HLT, HERZE 2
[J-STAGE] [MO]

JLHGRF MRT (DWI) O FEARJFEEE, EPLIZ X2 DWI i O & it O LWHAITCd 5 MUSE
(MU tiplexed Sensitivity Encoding) & RPG (Reversed Polarity Gradient) (22N CfERET 5.
*—7J— K : §E#L, EPL, DWI, MUSE, RPG
%k %k %k
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