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EHERBE (AS5/—7): BEEOSVRENADID

T A7 DPNAHEET [U.S. Cancer Statistics Working Group ‘14]
o F7HAUAERNTIIELE 9,000 Nia<MIET
o 2015&F(ZIFHFPT 35 FEHELULEDREIHTE

6 AALLEMFEETLTLVS

SR A

o EENNDBEHREEMNACNY

o FEMEERDRNILUYADELKE
THdH—FEROE— [2LD2HK

— PHTREILT5~84%EEICEFD

[Vestergaard+ ‘08]




Convolutional Neural Network (CNN) ZFRL 7=

R EEFRTEZMAL-BBZ2HXIEFE
RIEEEZECNNICANTAETCERIBELZHZERI§E

[Esteva+ ‘17]

Melanoma: 0.98

Convolution Pooling
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Convolutional Neural Network (CNN) Zfl 7=
ERE@BETERAL-EBEHRXEFE

RIEE{EZCNNICANT AL TREE L2 WA 8E(IC

IR R
o FERICKEBDIGET—INNE
o BRT—2DXBET—2tyMEEFIAXRIMIMDID
ImageNet TEHIFE LIZFEBFE ET /L Dfine-tuning
Z TR E DR L HAEHRE [Menegola+ 16]
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Convolutional Neural Network (CNN) ZFL 7=
ERE@BETERAL-EBEHRXEFE

RIEE{EZCNNICANT AL TREE L2 WA 8E(IC

FIRE R
o BERFDAREVIZER. AVFSANRENFE

o HRAGBFHERICHLTEHHEEDOKIBLET
o TRIBLIHAIRDBELESTIIEL
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Convolutional Neural Network (CNN) Zfl 7=
ERE@BETERAL-EBEHRXEFE

RIEE{BEZCNNIZANT A ETCERIRE LA EE

IR

o EHEREFDAKREVIER. AVISANRFENEFH
o IRRIGBEFHERICHLTEMBEDKIBLET
o TREEZEAFZDIBEIIBAZTIEEN

A—EROE— L DREFIIFNIETRZE [Lee+ ‘97]
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o N—RS5A¢LT

BERRICTARGRBFE ICEIEIS AT LDOESE

BREMOESBHEBETIL- L HHHHYFEEHEH

o SE-ResNet [Hu+ 18] NM— XD FIET )L

o Mean teachers [Tarvainen+ 17] [CKAHF HETHYFEE

e Body hair augmentationMigE |
o HATHELUGEZMESIILET |
TR LEALSFEFITS
o Data augmentation& Rk D
EANHYT—2DZHMR L
FEEEEEMICEDEIN AT LIZHLT
BRFEEEAT S TEEIREE2~4%A L (90.6%)
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Squeeze-and-excitation block Z##F > SE-ResNet [Hu+ ,18]
o ILSVRCEBETITHY. —BYARBESLBIEEEZES
— FEEEERICHLTEEVEZHBEEN LI LEHF
e Squeeze&excitationlZ&kYF v 1)L &lZattentionZE A

EENEDRBZ LT CETEFEEZH
— INRBELEREBGRT 2L CEEEDR £

-]

F,,() 1x1xC 1x1xC
Squeeze Excitation
X U Few("w) 5(
Ftr F cale(" )
H - H g H
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Y ZEMHYFE DHFEA Mean teachers [Tarvainen+ “17]
o BHDFAZIZEHAEHHE BHnetwork ensemble
o BEISRIMNFEESATLVEVERLFERTES
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Y ZEMHYFE DHFEA Mean teachers [Tarvainen+ “17]
o BHDFAZIZEHAEHHE BHnetwork ensemble
o BEISRIMN FHEIhTLVEL ERLERTES
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Body hair augmentation

o HATHLUAEZ(TEILHILTHEELLGLIOFES
— BEHEDREN AT LDZEOMIT LGS HEIZER
o RIENEZZIRIZT4+—HRLT-data augmentation
o REDINSNWEERT—FYMIXLTEERMEZR L
o BARGHRTEHIUAEZ[FEIHIEMTEE

P .|
\i‘l’. > g %

o B .
< "' 4 ol s

@ AE () & ER% (A)
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Body hair augmentation 7 /L3 XL /\‘

— ]
1. Buffon® &t [Buffon 1777] [CEDULNT ‘\ \/ \
BRI R EZ RN T SR EE /\ \

FEERRICHEEZTV., HEIND T <

RNOTHRICH LTI A LICHIEEET S
2. HEL-SFLUKEIC

HOTUoIT4I A ERLIEINT
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B =EEX | Body hair augmentationD¥h R

ERT—42tvk

BEZESOT7EEDKRERESE R HAM10000 [Tschandl+ ‘18]
#~R—X ELT=ISIC2018 Challenge'®task 37 —%t vk

e NV (%) HhZL. ENDEFERA DL

o FHEIHYFEE TEZEINILOLGWNERLEE(ZF|H

labeled unlabeled
Total
MEL NV BCC AKIEC BKL DF VASC validation test
1,113 6,705 H14 327 1,099 115 142 193 1,512 11,720
Basal Cell Pigmented  Pigmented Benign
Melanoma Nevus Carcinoma | Bowegs Keratoses Dermatofibroma Vascular

«4
4

1. I1SIC 2018: Skin Lesion Analysis Towards Melanoma De-tection htips://challenge2018.isic-archive.com/ 13


https://challenge2018.isic-archive.com/

B =EEX | Body hair augmentationD¥h R

FEEF
e Group 5-fold cross validation
o F—REDREEZRNEEyrEFMtEyhC
BEENLGVKIICHEITS
o Cross validationTEoN =50 D FRItEE Daveraging
fi 75 i
o I[SIC2018 At YT S
DS AT EDFEHEHAIE (balanced accuracy)
— EHDDENISRITHLTIEREIZFRTOILENDH D

il
— |

1. I1SIC 2018: Skin Lesion Analysis Towards Melanoma De-tectionhttps://challenge2018.isic-archive.com/ 14
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ERAETIL : ImageNetE i E FH ResNet101, SE-ResNet101
Data augmentation: random crop, flip, rotation, color jitter {5 F

HEEHYEE mean teachers ZEA
ZDT—FTIFvIZxL T body hair augmentation % & 8

1st fold
model

. Student
SE-ResNet

Random crop

Random flip
Skin lesion Random I '
image rotation || Student Average Final
| SE-ResNet prediction prediction
Apply some data Color | —
augmentations Jitter :
. 5th fold
Body hair : model
augmentation ‘ ]
k. Student

| SE-ResNet
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B EEBER | 1SIcC2018 AKX YAV E-BAKEED L&

Model Balanced Accuracy [%]

SENet [Zhuang+, ‘18] SoTA 89.8

Baseline 85.7

+ Mean teachers 86.9

ResNet101
+ Body hair augmentation 87.5
+M h
ean tea.c ers . 88 5

+ Body hair augmentation

Baseline 86.4

+ Mean teachers 87.3

SE-ResNet101
+ Body hair augmentation 88.4
+ Mean teachers 90 6

+ Body hair augmentation
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B EEBER | 1SIcC2018 AKX YAV E-BAKEED L&

Model Balanced Accuracy [%]
SENet [Zhuang+, ‘18] SoTA 89.8
Baseline 85.7 :
+1.2%
+ Mean teachers 86.9
ResNet101
+ Body hair augmentation 87.5
+ Mean teachers 885

+ Body hair augmentation

Baseline 86.4 >
(0)
+ Mean teachers 87.3 +0.9 %

+ Body hair augmentation 88.4

SE-ResNet101

+ Mean teachers
+ Body hair augmentation 906
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B EEBER | 1SIcC2018 AKX YAV E-BAKEED L&

Model Balanced Accuracy [%]
SENet [Zhuang+, ‘18] SoTA 89.8
Baseline 85.7
+ Mean teachers 86.9 +1.8 %
ResNet101
+ Body hair augmentation 87.5
+ Mean teachers 885
+ Body hair augmentation .
Baseline 86.4
+ Mean teachers 87.3 +2.0%
SE-ResNet101
+ Body hair augmentation 88.4
+ Mean teachers 90 6

+ Body hair augmentation
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B EEBER | 1SIcC2018 AKX YAV E-BAKEED L&

Model Balanced Accuracy [%]

SENet [Zhuang+, ‘18] SoTA 89.8
Baseline 85.7
+ Mean teachers 86.9

ResNet101
+ Body hair augmentation 87.5

Baseline 86.4

+ Mean teachers 87.3

SE-ResNet101
+ Body hair augmentation 88.4

+ Mean teachers 88 5 /
+ Body hair augmentation .

+ Mean teachers
+ Body hair augmentation 906
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EEMNBILODY T IVICHTHFRBEHL ML

S e

=L :AKIEC 75L :BCC x 5L NV x
HY: NV o HY:NV o

7L NV x 7L NV x 7ZL :MEL x
HY:DF o HY:VASC o HY: AKIEC o
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R RICTARTRERE ICE IR ATLDIEE
o R—RS5A¢LT
BEMOEERBET V- X EMHYFEEHERA
o SE-ResNet A—ZXD#EFIETIL
o Mean teachers [Z&KAFHEMHYFEE

e Body hair augmentationMig3E P
o BATHLUKEZ(TETHILT
Al LGS FOFE N TN
o Data augmentation&R#ED
ERNHYT—2DZHRMEMR L g
REFERMICE IR RT LISHLT
REFEZERT HLTRZEEE2~4%M L (90.6%)
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