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Beenexne

o Pak siBnsietcs Begylueli npu4nHoii cmepTHoCTU BO BCeM Mupe. [To
panHeiM BO3! exerogHo peructpupyetcs okono 130000 HoBbIX
cny4yaee 3aboneBaHus MesnaHoOMO

@ QOueHb BaXkHO 0bHapyxuTb 3aboneBaHne Ha paHHel cTaguu
0 I I I v

"https://www.who.int/
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[NlocTaHoBKa 3aa4dn

Uenbto paboTel sBnsieTcs cozgaHne MOBUNLHOTO NMPUIIOXKEHUS LSt
ObHapy»XeHNsl paka KOXu
3apaun:
@ [MpoBecTn 0630p CyLECTBYIOWNX PeLIEHN
@ Paspabotatb rpaduueckunii nutepdeiic
@ PaspaboTtaTb nporpamMmHyto 4acTb NPUIOXKEHNS
@ BbibpaTtb gaTaceT n npotecTMpoBaTh Ha HEM MPUJIOXKEHUE
@ [loBbICUTL TOYHOCTL Kaaccupukaymum
@ 3al0KyMEHTMPOBaTL KOZ,

Hemo-Bepcust npunoxerusi peanusosara & 2019 rogy n onucana B pabote
CabpuHbl MycaTsin
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CyuiecTBytolimne peLieHuns

Kputepun ob3opa: kamepa, CBSA3b CO CMELMANNCTOM, PEKOMEHAALMNN
NPUIOXKEHUs, niaTHoe/becnnaTHoe

@ SkinVision
o [lpoPoguHkm

@ Skinive
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NHcTpymeHTbI

@ Android Studio — cpena paspabotku Android npunoxeHuii

Kotlin — s13bIk nporpaMmupoBaHusi, NOAXOAAWMI AN HANMCAHNS
npunoxenui nog Android

Python — s3bik nporpammuposaHus
Tensorflow.Keras — chpeliMBOPK AN HaNWCaHUS HENPOHHbIX CeTell

Gradle — cuctema aBTOMaTUYECKO cbopKM

MIRF? — kadpeapasbHblii NPoeKT, naaThopmMa C OTKPbITbIM UCXOAHBIM
KOAOM AJisi pa3paboTKN MeANLNHCKIX MPUIOKEHUT, UCMNONb3YHOLLNX
pasAnyYHble TUMbI MEANLMHCKNUX U300paXkeHui

@ Dokka — nHcTpymeHT ansa cosganus gokymenTauuu Kotlin

’https://github.com/MathAndMedLab/MIRF2
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NHTepdeiic

#

The mole is malignant
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SkinCancer

SkinCancer

‘The mole is malignant
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[lporpaMMHas 4acTb MPUIOXKEHUS

input Data Tensorflow output

Image Model
Reader
Runner

HelipoHHas ceTb anst anroputma bbina B3siTa M3 peno3nTopus
dasoto/skincancer
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TecTuposaHue

OcHogHoli kpuTepun oTbopa AaTaceta: POAUHKN LOMKHbI LEINTHCS Ha
3/10KaYECTBEHHbIE U AODPOKAYeCTBEHHbIE

[ns TecTupoBaHusi npuioxeHus bbin BoibpaH gatacet Cancer: Malignant
vs. Benign3. On copepxut 360 nobpokadecTserHbix u 300
3/10KaYECTBEHHbIX TECTOBbLIX N300PaXkeHNA pOANHOK.

3https://www.kaggle.com/fanconic/skin-cancer-malignant-vs-benign
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TecTuposaHue

[NpenckasaHHbIii oTBET

Benign | Malignant
[NpaBunbHbIii Benign 118 242
oTBeT Malignant 42 258

Precision = 0.52, Recall = 0.86, F% = 0.56
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[NoBbllLEeHNE TOYHOCTK Knaccmd)lea LUnn

Ons poctmxkeHns aaHHol uenn Bbinn nocTaeneHsbl cieayowmne 3anaqu:
@ BbibpaTb CcTaTblo C apXUTEKTYpOIi HEliPOHHOI ceTn
@ PeanunsoBaTb MofeNib HEMPOHHOI ceTu
o ObyunTs ee
°

[NpoTecTupoBaTth
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CtaTbu

Bbuin BeIGpaHbl cieaytolme CTaTbm:

@ Dermatologist Level Dermoscopy Skin Cancer Classification Using
Different Deep Learning Convolutional Neural Networks Algorithms?

@ Skin Cancer Segmentation and Classification with NABLA-N and
Inception Recurrent Residual Convolutional Networks®

e Convolutional Neural Networks for Classifying Melanoma Images®

*https://arxiv.org/ftp/arxiv/papers/1810/1810.10348. pdf
Shttps://arxiv.org/ftp/arxiv/papers/1904/1904.11126.pdf
Shttps://github.com/abhinavsagar/skin- cancer
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ApxnTekTypa

Dense

BatchNormalization

ResNet50
GlobalAveragePooling2D
Dropout

[anHas apxutekTypa 6bina B3sita us ctateu Convolutional Neural
Networks for Classifying Melanoma Images ’

"https://abhinavsagar.github.io/files/skin_cnn.pdf ([aTa obpaujeHus:
20.04.2022)

Asapnukos Nean (CM6IY) Pak koxu 12/18


https://abhinavsagar.github.io/files/skin_cnn.pdf

[aTtacet

N3HauanbHo ans obyueHus 6bin BbIbpaH gataceT melanoma®. Ho npu
TECTUPOBAHMUM HA MPEeAbIAYLEM faTaceTe MONYYUINCH MAOXUE PE3YSbTaThI.
HNatacet Cancer: Malignant vs. Benign® Tak »e conepxuT TpeHMpOBOUHble

n30bpaxkeHus:
@ 1197 3n0Ka4eCTBEHHbIX POAVNHOK

@ 1440 pobpoka4eCTBHHbLIX POLMUHOK

Shttps://www.kaggle.com/datasets/drscarlat/melanoma
*https://www.kaggle.com/fanconic/skin-cancer-malignant-vs-benign
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ObyueHue

loss vs val_loss

accuracy vs val_accuracy

- loss == val_loss = val_accuracy == accuracy
07 1,00
06 0,95
05 0,90
04 0,85
03 080
02 075
2 4 6 8 10 2 4 6 8 10
epochs epochs
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TecTuposaHue

[NpenckasaHHbIii oTBET

Benign | Malignant
[MpaBunbHbI Benign 334 26
oTBeT Malignant 52 248

Precision = 0.91, Recall = 0.83, F% =0.89
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TecTupoBaHue2

[NpenckasaHHbIii oTBET

Benign | Malignant
[MpaBunbHbI Benign 1779 1
oTBeT Malignant | 247 1534

Precision = 0.99, Recall = 0.86, F% =0.96

[NpenckasaHHblii oTBET

Benign Malignant
NpaBunbHbIi Benign 359 1
oTBeT Malignant | 270 30

Precision = 0.97, Recall = 0.1, F» = 0.35
2
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[Mpobremsi

Ha paHHbIfi MOMEHT HOBYIO HEiPOHHYIO CETb HE MOJSYHMIOCh

WHTErpnpoBaTh B npunioxenue. [pobnema - He nofaepXuBaemMblii Coii.
NbiTancs nonb3oBaThcs:

e KotlinDL
o Tensorflowlnferencelnterface

@ Deeplearning4j
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PesynbTathl

o Bbin npoeeaeH 0630p cyuwecTByOWMX peLLeH i

@ PaspaboTaHbl rpadnyeckuii nHTEPERC N Nornka NPUNOKEHUS
@ PeanunsoBaHa HelipoHHas ceTb

o [lpunoxkeHne NpoTECTNPOBAHO Ha peasibHbIX AaHHbIX

o Kopg 3ap0KyMeHTUpOBaH

o 3meHenns kopa bbinu 3aHeceHbl B OCHOBHON penosuTopuii MIRF210

©https://github.com/MathAndMedLab/MIRF2
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