JTOJNATOK A

@®parmMeHTH MpOrpaMHOro Koay 0i0mioTexku

[TepBuHHa 00poOKa 300pakeHb

import json
import 0s

from PIL import Image, ImageEnhance
from scipy.misc import imread

IMAGES PATH ="'D:/uni/cancer_data/!
RESIZED IMAGES_PATH ="'D:/uni/cancer_data/resized/'

def resize_all():
target_image width =85
target_image_height = 64

If not os.path.exists(RESIZED_IMAGES_PATH):
0s.mkdir(RESIZED_IMAGES_PATH)

for file in os.listdir(IMAGES_PATH):
filename, extension = os.path.splitext(file)
If extension ==".jpg":
im = Image.open(IMAGES_PATH + \\' + file).convert('L")
enhancer = ImageEnhance.Contrast(im)
im = enhancer.enhance(6.0)
imResize = im.resize((target_image_width, target_image_height),
Image.ANTIALIAS)
imResize.save(RESIZED IMAGES PATH +'\\' + file, JPEG', quality=90)
return target_image_width, target_image_height

def get_diagnosis(filename):
with open(IMAGES_PATH +'\\' + filename + ".json’, 'r") as json_file:
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data = json.loads(json_file.read())
return O if data['meta’]['clinical']['benign_malignant’] == 'benign’ else 1

def get_image(file):
return imread(RESIZED IMAGES_PATH +'\\' + file + ".jpg’, flatten=True)

HiI[FOTOBKa TPCHYBAJIbHHUX Ta TCCTOBUX JAHHUX

import 0s
from random import shuffle

import numpy as np

from cancer_recognition.resize_images import get_diagnosis, get_image,
IMAGES_PATH

def format_data():
train_images =[]
train_labels =[]
test_images =[]
test_labels =]
benign_images =[]
malignant_images = []
data = {}
for file in os.listdir(IMAGES_PATH):
filename, extension = os.path.splitext(file)
If extension ==".jpg":
if get_diagnosis(filename) == 0:
benign_images.append(filename)
else:
malignant_images.append(filename)
print(‘Total benign: %s' % len(benign_images))
print(‘Total malignant: %s' % len(malignant_images))
shuffle(benign_images)
shuffle(malignant_images)
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benign_images = benign_images[:len(malignant_images)]
for image in benign_images:
data[image] =0
for image in malignant_images:
data[image] = 1
images = list(data.keys())
shuffle(images)

for i in range(0, len(images)-1):
ifi%5==0:
test_images.append(get_image(imagesli]))
test_labels.append(data[images[i]])
else:
train_images.append(get_image(images[i]))
train_labels.append(data[images]i]])

print('Total train: %s' % len(train_images))
print(‘Total train benign: %s' % train_labels.count(0))
print('Total test: %s' % len(test_images))

print('Total test benign: %s' % test_labels.count(0))

return np.asarray(train_images) / 255.0, np.asarray(train_labels), \
np.asarray(test_images) / 255.0, np.asarray(test_labels),

CTBOpeHHS Ta TPEHYBaHHS HEUPOHHOI MEpexi

import numpy

import tensorflow as tf

from keras.callbacks import EarlyStopping, ModelCheckpoint

from keras.layers import Dense, Flatten, Conv2D, MaxPooling2D, Dropout
from keras.models import Sequential

from keras.optimizers import SGD

from keras.utils import to_categorical

from cancer_recognition.data_preprocessing import format_data

numpy.random.seed(41)
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callbacks = [

EarlyStopping(
monitor="val_acc',
patience=10,
mode="max’,
verbose=1),
ModelCheckpoint('./fm_cnn_BN.h5',
monitor="val_acc',
save_best _only=True,
mode="max’,
verbose=1)

def create_and_train_convolutional_neural_network(width, height):

(train_images, train_labels, test_images, test_labels) = format_data()
print(‘Train data amount: ', train_images.shape)
print(‘Test data amount: ', test_images.shape)

train_labels = to_categorical(train_labels)

test_labels = to_categorical(test_labels)

train_images = train_images.reshape(len(train_images), width, height, 1)
test_images = test_images.reshape(len(test_images), width, height, 1)

model = Sequential ([
Conv2D(64, kernel_size=3, use_bias=False, padding='same’, activation=tf.nn.relu,
input_shape=(width, height, 1)),
Dropout(0.25),
MaxPooling2D(pool_size=(2, 2)),

Conv2D(32, kernel_size=3, activation=tf.nn.relu, padding='same’, use bias=False,

Dropout(0.25),
MaxPooling2D(pool_size=(2, 2)),

Conv2D(32, kernel_size=3, activation=tf.nn.relu, padding='same’, use_bias=False,



Dropout(0.25),

Flatten(),

Dense(64, activation=tf.nn.relu),
Dropout(0.25),

Dense(2, activation=tf.nn.softmax)

)
sgd = SGD(Ir=0.01, decay=0.01 / 15, momentum=0.9)

model.compile(optimizer=sgd,
loss='binary_crossentropy’,
metrics=['accuracy'])
history = model.fit(train_images,
train_labels,
epochs=50,
validation_data=(test_images, test_labels),
callbacks=callbacks)
test_loss, test_acc = model.evaluate(test_images, test_labels)
print(‘Test accuracy:', test_acc)
return model, history
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JTONATOK B

Crnaiiau npe3eHTartii

XapKiBCbKUIM HaUioHa/IbHUA YHIBEPCUTET pajlioeNeKTPOHIKK

_ JOCJIIAXKEHHS
HEMPOMEPEXKEBUX METO/IB
AHAJIIZY MEAMYHUX 30BPAYKEHb

cT. rp. IN3m-17-1 KepieHuKk poboTu:
Cepawok 11.0. npod. fynap 3.B.

CtaH Mean4Ho1 AiarHOCTUKM

m BrKOpUCTOBYE BENMKY KiNbKICTb Pi3HOMaHITHMX
aHanisis

m binbwa KinbKicTe AiarHo3iB BCTAHOBAKETLCA BPYYHY

m ABTOMaTM3aLlis LbOro NPOLECY € HaA3BUYAMHO
BaX/IMBUM 3aBAAHHAM
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[lepeBaru WITY4YHOro iHTENEKTY

m [locTaHoBKa AiarHo3y Ha paHHiIX cTagifx
m 3MEHLUEHHA BapPTOCTi NiKyBaHHA ANA HACe/IeHHA
m [MoKpalweHHA TOYHOCTI AiarHo3y

m B nepcnekTt1Bi, NOBHICTHO aBTOMaTU30BaHE
NpoBeAeHHA aHaMHe3y

AKTYaNnbHICTb AOCNIAXKEHHA

m OuikyeTtbea, wo y CLUA 6au3bko 7230 nogen nompyTh Big
menaHomu 3a 2019 pik

m YacToTa AiarHo3ie paky WKipW 3poCcTaE NPOTAroM OCTaHHIX
30 pokis

m 3a ouiHKammM, N'ATUpiYHa BMXKMBAHHA NAUIEHTIB, Y AKUX
paHo BUABNEHA MeNaHoMa, CTAaHOBWTbL 61KM3bKo 98% i
nuwe 23 BiACOTKM, KOJIM 3aXBOPHOBAHHA MEeTacTasye B
BigfaneHi opraHu.

m MenaHoma € ronoBHOK NMPUYUHOID CMEPTI Big paky y
MO0AMX KiHOK Y Biui 25-30 pokis
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BubpaHa 6a3a 414 HaBYaHHSA

m KnacudikoBaHi ypaxKeHHA WKipu, npeaocTaBaeHi
MixkHapoaHO1 cninku 306paxkeHb WKipu (ISIC)

m KOXXeH npuKnajg MictuTb,
B/lacHe, 306pa*keHHA Ta
MeTazaTy, Y € yparKeHHA
A06pOo- YK 3/10AKICHUM

%
g’
I

MeToan HeMpomepex

m KOHBO/MOUiIMHI HeMpomepexi
m [onepeaHs obpobka 306paKeHb

m HanawTtyBaHHA HEMpomepexi ANsA OTPUMaHHSA
ONTUMAJIbHMX pe3y/ibTaTis

m OuiHka pe3ynbTatie poboTH oTpMMaHol Mogeni
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TexHonorii po3pobKu

‘¥ Tensor

[lpouec po3pobKu

m [NonepeaHAa o6pobKa 306paxeHb: nepesBeaeHHA A0
MEeLUHOro poslwmnpeHHA (85x64 nikcenie), NnepeBeaeHHA
306paKeHHA A0 YOpHO-6inoro, 36iNbWEHHA KOHTpaCTy

m HopmanizyBaTu 3Ha4YeHHA nikcenie 3 [0, 255] po [0, 1]
m [Mo3HaYMTH AO6POAKICHI yTBOpeHHSA K 0, 3/10AKicHi AK 1
m Po3noginuTti aaHux Ha TpeHyBasibHY Ta TECTOBY BMGIpKM

m [lpoBeCTM eKCnepuMeHT 3 NEPBUHHOK CTPYKTYPOHD
MEPEeKI



Po3noain aaHuUx

[lobposaKicHi 3n0AKicHi Bcboro

Bcboro 908 479 2774
VGRS 375 (41.3%) 390 (81.4%) 765 (80%)

Habip

e 103 (11.3%) 89 (18.6%) 192 (20%)

3ropTKoBa HEMPOHHA MepeKa
P

Kaprv o3nak

K.03HaK

K.03HaK

.......
.........
..........

ArperyBaHua 3roprku ArperysanHa MosHo3' eaManmin
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Pe3ynbTytoua CTPYKTYpa MEpPEXi

Convolutional Convolutional

Dropout (0.25) Dropout (0.25)
MaxPooling Flatten
Convolution Dense (64)

Dropout (0.25) Dropout (0.25)
MaxPooling (Z,SD:fl:?nEax)

[ padpiK TOYHOCTI nepegbavyeHb

Model accuracy
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BUCHOBKM

m [lpoBegeHo AOCNIAKEHHS METOAIB HEMpoMepeXK ANS
BMBpaHOT NnpegmMeTHOT 061acCTi

m Pe3ynbTytoda TOYHICTb Knacugikauil ctaHoBMTb 75%, Yac
TpeHyBaHHA A0 ONTHMMasibHoro pesynbtaty - 10-15 xB

m Ha gaHomy fJaTaceTi y AKOCTi perynapusalii AOCTaTHbO
BWUKOPUCTOBYBATM LLAp BUMKIKYEHHA, Y TOW Yac AK L1 Ta
L2-perynapusauii He nokasysa/siM 3Ha4YHOro NOKpaLLeHHA

m binbwe Hix 3 3ropTKoBi WapM y KombiHauil 3 Wwapamu
arperyBaHHA NoKasyioTb ripwWi pesyabTarT, Ta
30iNbLWYHOTL Yac HaBYaHHA
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AAKyo 3a yBary
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