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ER%R, SR SREIITRERS, FEMRNAMUNEEHX, £fit, EREEARNL, KK
9LAR E?E%EI’JEEWBEE‘IWJD?EE! BAMBERETE, B2FELH.

SRIUFAABERSL AR WSRE, KAEMFBRAICTRA .

B BARIIFENE

from keras.preprocessing.image import ImageDataGenerator, load img

from keras.models import Sequential

from keras.layers import Dense, Dropout, Flatten, ZeroPadding2D, Conv2D, MaxPooling2D, Ac
ivation

from keras.optimizers import Adam, SGD, RMSprop

from keras.callbacks import EarlyStopping

from keras import backend as K

import tensorflow as tf

config = tf.ConfigProto()
config.gpu_options.per process gpu memory fraction = 0.9
K.tensorflow backend.set session(tf.Session(config=config))

import os

import numpy as np
import pandas as np
import cv2

from glob import glob

import matplotlib.pyplot as plt
%matplotlib inline

BH: HIEEE

2.1 SEHA T RA RN E R :

?‘ chest_xray3 {43, B 1EEERD B 7B GIEUEtrain), MidmGIEHE (test), BIEFEIEYE(val
BN)IGEEE, WHEUE, ISR AP 2k T IEERIRGIEWE(normal), FliskmBIEdE
pneumonia),

print(")I|ZmHIEEE")

print(os.listdir("chest_xray"))

print(os.listdir("chest_xray/train"))

print(os.listdir("chest_xray/train/"))

)| B BIEEE

['test’, 'train’, 'val', .DS _Store']

['NORMAL', '.DS Store', 'PNEUMONIA']

['NORMAL', '.DS Store', 'PNEUMONIA']
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print("MZHEFIEHE")
print(os.listdir("chest_xray"))
print(os.listdir("chest xray/test"))
print(os.listdir("chest_xray/test/"))

WA IEEE

['test’, 'train’, 'val', .DS _Store']
['NORMAL', '.DS Store', 'PNEUMONIA']
['NORMAL', '.DS Store', 'PNEUMONIA']

print("¥IEEHIEURE")
print(os.listdir("chest_xray"))
print(os.listdir("chest_xray/val"))
print(os.listdir("chest_xray/val/"))

IERR IR

['test’, 'train’, 'val', .DS _Store']
['NORMAL', '.DS Store', 'PNEUMONIA']
['NORMAL', ".DS Store', 'PNEUMONIA']
2.2 Fimatpolt AT R IRIRHIETE
2.2.1 ;& BHhRAI20MEHIRICTE -

multiplelmages = glob('chest_xray/train/NORMAL/**")
i =0
plt.rcParams['figure.figsize'] = (10.0, 10.0)
plt. subplots adjust(wspace=0, hspace=0)
for | in multiplelmages[:25]:
im = cv2.imread(l)
im = cv2.resize(im, (128, 128))
plt.subplot(5, 5,i +1) #.set_title(l)
pIt imshow(cv2.cvtColor(im, cv2.COLOR_BGR2RGB)); plt.axis('off")
i +=1
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2.2.2 BRfRAI20MmBIRICTE F

multiplelmages = glob('chest xray/train/PNEUMONIA/**")
i =0
plt.rcParams['figure.figsize'] = (10.0, 10.0)
plt.subplots_adjust(wspace=0, hspace=0)
for | in multiplelmages[:25]:
im = cv2.imread(l)
im = cv2.resize(im, (128, 128))
plt.subplot(5, 5,1 +1) #.set_title(l)
plt.imshow(cv2.cvtColor(im, cv2.COLOR BGR2RGB)); plt.axis('off')
i +=1
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2= HETRLE
3.1 BREN —EHAFEEAZIIEZE
# BRRT
image width = 226
image_height = 226
3.2 4R T E R RYBE M A SRS
if K.image _data_format() == 'channels first"

input_shape = (3, image width, image height)
else:

input_shape = (image_width, image_height, 3)
3.3 #UEINHEANIEE
XANEERY, BeAl)ERKerashy
ImageDataGeneratorsKINEF(IAVETE, FEMETEERRGIE,

ImageDataGenerator

s=keras.preprocessing.imaget&RHPRIE R AERkER, FEIRTtERILATEbatchRIEUEHITIERE, T 7
EEAN, IEEERIRGZ IR, s TR, T, 13—

3.3.1 B X)II5EERImageDataGenerator

o i)l|EUERYImageDataGeneratorE{ i T 40NN :
o JZEEEIT—L (rescale)
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o BIRE (YRI5 MAIBITIIRAERE), 38E 0.2
o [EH4ERAINEE, SR1/90.2
o IKEREE
train_data_gen = ImageDataGenerator(
rescale=1./ 255,
shear range=0.2,

zoom _range=0.2,
horizontal _flip=True)

3.3.2 EXMif#ERImageDataGenerator
MR EWEFRA R 73— TR

test data_gen = ImageDataGenerator(rescale=1. / 255)

3.4 EARFEAIE X FHImageDataGenerator \ X4 EENEUE, Htarget sizeSESIBHAINE

AR IR AR E R VEERIR T
3.4.1 1)1 R E3EIEEY

train_generator = train_data_gen.flow_from_directory(
‘chest_xray/train’,
target size=(image_width, image_height),
batch size=16,
class_ mode="categorical’)

Found 5216 images belonging to 2 classes.
3.4.2 3IFEUEIEEEN

validation_generator = test data _gen.flow from_directory(
‘chest_xray/val’,
target size=(image_width, image_height),
batch size=16,
class_ mode="categorical’)

Found 16 images belonging to 2 classes.
3.4.3 M #HEIEE
test_generator = test_data_gen.flow from directory(
‘chest_xray/test’,
target_size=(image_width, image_height),
batch size=16,
class_mode="categorical’)

Found 624 images belonging to 2 classes.

EME: EREE

4.1 B FAIROEEY
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HAIRIRELEIRRAEVGG16 RZRIRE,

[FRIREYSERE :

https://qgist.github.com/baraldilorenzo/07d7802847aaad0a35d3

4.1.1 VGG

VGGEHSimonyan #1ZissermanfE3i#k Very Deep Convolutional Networks for Large Scale Im

ge Recognition) FIRHEFMENEER, HEFRKRTESMENFZEAFZNI UTH(Visual G
ometry Group)lI485.

IZARESN120145ERT ImageNetEHR DL ESEMAE, BUSTIMRME: EOXES LHRFE
EEMESS EHEFESE—.

VGGEHE:
ConvNet Conﬁg_uration
A A-LRN B C D E
11 weight | 11 weight [ 13 weight | 16 weight | 16 weight | 19 weight
layers layers layers layers layers layers

—

input (224 x 224 RGB image)
conv3-64 conv3-64 conv3-64 conv3-64 conv3-64 conv3-64
LRN conv3-64 conv3-64 conv3-64 conv3-64
maxpool
conv3-128 | conv3-128 | conv3-128 | conv3-128 | conv3-128 | conv3-128
conv3-128 | conv3-128 | conv3-128 | conv3-128

maxpool
conv3-256 | conv3-256 | conv3-256 | conv3-256 | conv3-256 | conv3-256
conv3-256 | conv3-256 | conv3-256 | conv3-256 | conv3-256 | conv3-256
convl-256 | conv3-256 | conv3-256
conv3-256

maxpool
conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512
conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512
convl-512 | conv3-512 | conv3-512
conv3-512

maxpool
conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512
conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512 | conv3-512
convi-512 | conv3-512 | conv3-512
conv3-512

maxpool
FC-4096
FC-4096
FC-1000
soft-max
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4.1.2VGG16

VGGIERIG—Lf, HpRSIRMAISARE VGG-16, XE2—MAR16EMRE. (RAILUERIE

BUYERER 224x224x3 HUMINEUE.

VGG16EIN224x224x 3B, EI3HI%ETIA/NA3x3x3, stride=1, padding=1, poolinga%

2x2@9Max Pooling/A = :

o BiN224x224x3MNE R, Zid6ANERIZIIMIXBIRfG, KFH—XMax Pooling

o BEIFIR128IEFIZERZE, KRA—RXMax Pooling
o BT =IR256MERIZAIBI S, KRAMax Pooling

o EEMX=/"51200ERRERZ [FBMax Pooling

e =)RFC

VGG 16Z514[E]

24 %2243 224w 224 2 6Gd

112 % 128

THTxH12

A 14 w512
L | 1%1x4096 1x1x1000

@ convoelution+ Rel,
s 1] max pooling
fully connected-+HRel 1]

() softmax

TEFAERKeras #37VGG 16 1&EE

model = Sequential()
model.add(ZeroPadding2D((1,1),input_shape=input_shape))
model.add(Conv2D(64, (3, 3), activation="relu"))
model.add(ZeroPadding2D((1,1)))

model.add(Conv2D(64, (3, 3), activation="relu"))
model.add(MaxPooling2D((2,2), strides=(2,2)))

model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(128, (3, 3), activation="relu’))
model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(128, (3, 3), activation="relu’"))
model.add(MaxPooling2D((2,2), strides=(2,2)))

model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(256, (3, 3), activation="relu’))
model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(256, (3, 3), activation="relu’"))
model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(256, (3, 3), activation="relu’"))
model.add(MaxPooling2D((2,2), strides=(2,2)))

model.add(ZeroPadding2D((1,1)))
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model.add(Conv2D(512, (3, 3), activation="relu’"))
model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(512, (3, 3), activation="relu’"))
model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(512, (3, 3), activation="relu"))
model.add(MaxPooling2D((2,2), strides=(2,2)))

model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(512, (3, 3), activation="relu’"))
model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(512, (3, 3), activation="relu"))
model.add(ZeroPadding2D((1,1)))
model.add(Conv2D(512, (3, 3), activation="relu’))
model.add(MaxPooling2D((2,2), strides=(2,2)))

model.add(Flatten())
model.add(Dense(4096, activation="relu"))
model.add(Dropout(0.5))
model.add(Dense(4096, activation="relu"))
model.add(Dropout(0.5))
model.add(Dense(2, activation="softmax’))

4.2 BEETREMR

model.summary()

4.3 JmiFRty

BAUEBAdam{itiLes, FHRigElearning rate’y0.0001, XJIGIFERIEHRERDearly stopping m
nitor, FElpatineceiRBA3, XNMSHIIER, LBATE3MELepochsiSEIRFIEE, BT
15118k, BrLIE.

optimizer = Adam(lr = 0.0001)

early stopping_monitor = EarlyStopping(patience = 3, monitor = "val_accuracy", mode="max"
verbose = 2)

model.compile(loss="categorical crossentropy”, metrics=["accuracy"], optimizer=optimizer)

BRI PbCTIREL)IZ:
5.1 Sl

history = model.fit generator(epochs=5, callbacks=[early stopping monitor], shuffle=True,
validation_data=validation_generator, generator=train_generator,
steps_per epoch=500, validation steps=10,verbose=2)

5.2 AL |IERSRET, VI FEIRERIBEIIRAES K EEK.
BIREIW, BAIRGEEE)IGAIRHR, BEAMIES, BHEZIRIIAERERISEIRERTIRES.

plt.plot(history.history['accuracy'])
plt.title('Model Accuracy')
plt.ylabel('Accuracy')
plt.xlabel('Epoch’)
plt.legend(['train’], loc="upper left’)
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plt.show()

plt.plot(history.history['loss'])
plt.title('Model Loss')
plt.ylabel('Loss’)
plt.xlabel('Epoch’)
plt.legend(['train'], loc="best’)
plt.show()

B IRBHENNEREE EROGER

scores = model.evaluate generator(test_generator)
print("\n%s: %.2f%%" % (model.metrics_ names|[1], scores[1]*100))

BRRUEUESR, WS B TS0
SR "FEimBhE-FRCTIRN" ARG EREE I ZGPURHEFAIEI L.

BGBRIMKETLABEEN "H=5AE" — "KRERE" — "E&FERG" — "Jupyter HFED
mo” =i fFER.
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