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Using CNN Model to Classify Chest X-Ray
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img width, img height = 154 184

Users: str
train_data_dir = 'C:/Users/Sandy/Desktop/chest_xray/chest xray/train’
validation_data_dir = 'C:/Users/Sandy/Desktop/chest_xray/chest_xray/val'’
test_data_dir = 'C:/Users/Sandy/Desktop/chest_xray/chest_xray/test’

1f K.image_data_format() == ‘channels_first':
input_shape = (3, img_width, img height)

input_shape = (img_width, img height, 3)
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::k: Ios train_datagen = ImageDataGenerator(
/255,
=0.2,
=0.2,
=True)

o
N

test_datagen = ImageDataGenerator( 1. / 255)

train_generator = train_datagen.flow_from_directory(
train_data_dir,
= img_width, img height ,
=batch_size,
="binary")

validation_generator = test_datagen.flow from_directory(

validation_data_dir,
= img_width, img_height ,
=batch_size,
="binary")

test_generator = test_datagen.flow from_directory(
test_data_dir,
= img_width, img height ,
=batch_size,
="binary")
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from tensorflow.keras.preprocessing.image import ImageDataGenerator, load_img
from tensorflow.keras.models 1 ~t Sequential
from tensorflow.keras.layers i ~t Conv2D, MaxPooling2D
from tensorflow.keras.layers import Activation, Dropout, Flatten, Dense, Conv2D, MaxPool2D
tensorflow.keras.layers i ~t BatchNormalization
tensorflow.keras import
~t numpy as np
ort tensorflow as tf
om sklearn import svm
time
0s
pandas as np
matplotlib.pyplot as plt
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print(os.listdir "C:/Users/Sandy/Desktop/chest_xray/chest_xray" )
print(os.listdir "C:/Users/Sandy/Desktop/chest_xray/chest_xray/train"))
print(os.listdir "C:/Users/Sandy/Desktop/chest_xray/chest_xray/test" )

img name = ‘NORMAL2-IM-©588-0001. jpeg’

img_normal = load_img('C:/Users/Sandy/Desktop/chest_xray/chest_xray/train/NORMAL/' + img_name)
print("'NORMAL")

plt.imshow(img_normal)

plt.show()

img _name = ‘person63_bacteria_306.jpeg’
img_pneumonia = load_img('C:/Users/Sandy/Desktop/chest_xray/chest_xray/train/PNEUMONIA/' + img_name)
print('PNEUMONIA")

plt.imshow(img_pneumonia)
plt.show()
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img_width, img_height = 150, 150

train_data_dir = 'C:/Users/Sandy/Desktop/chest_xray/chest_ xray/train’

validation_data_dir = 'C:/Users/Sandy/Desktop/chest_xray/chest xray/val’
test _data_dir = 'C:/Users/Sandy/Desktop/chest xray/chest xray/test’

nb_train_samples = 5216
nb_validation_samples = 624
epochs = 100

batch_size = 16

if K.image data_format() == 'channels first':
input_shape = (3, img _width, img height)

input_shape = (img_width, img _height, 3)
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= Sequential()

.add(Conv2D(32, (3, = =input_shape )
.add(MaxPool2D

.add(Dropout(©.4))

.add(Conv2D(32, (3,
.add(MaxPool2D

.add(Conv2D 64,
.add(MaxPool2D

.add(Conv2D 64,
.add(MaxPool2D

.add(Flatten( )

.add(Dense (128, ='relu’ )
.add(Dropout(8.5))

.add(Dense (1, 'sigmoid® )
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model.compile(

train_datagen = ImageDataGenerator(
=1. / 255,
=0.2,
=0.2,
=True)

test_datagen = ImageDataGenerator(

"binary_crossentropy”,

=1. / 255)

train_generator = train_datagen.flow_from_directory(

train_data_dir,
= img_width, img_height ,
=batch_size,
="binary")

validation_generator = test_datagen.flow_from_directory(

validation_data_dir,
= img_width, img_height ,
=batch_size,
="binary")

test_generator = test_datagen.flow_from_directory(

test_data_dir,
= img_width, img_height ,
=batch_size,
="binary")

=["accuracy™])
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history = model.fit_generator(
train_generator,
=nb_train_samples//batch_size,
=epochs,
=validation_generator,
=nb_validation_samples//batch_size)

model.save_weights('first_try.h5")

scores = model.evaluate generator(test_generator)
print("\n%s: %.2f%%" %  model.metrics_names[1], scores[1]*160 )

fig = plt.figure()

= fig.add_subplot(111)

.set_facecolor('w')

.grid(b=False)

.plot(history.history[ 'acc'], ="red')

.plot(history.history['val_acc'], ='blue")
plt.title('model accuracy')
plt.ylabel('accuracy')
plt.xlabel('epoch')
plt.legend(['train’', 'test'], ='lower right')
plt.show()

= plt.figure()

= fig.add subplot(111)

.set_facecolor('w')

.grid(b=False)

.plot(history.history['loss'], ="'red")

.plot(history.history[*val loss'], ="green")
plt.title( 'model loss')
plt.ylabel('loss")
plt.xlabel( epoch')
plt.legend(["train’, 'test'], ='upper right')
plt.show()
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AS-1S TO-BE

 Softmax * Sigmoid
 Categorical crossentrop e Binary crossentropy

BIE R B ERERE] B1E28 Al 4 5 EE R SRiEEEEER Bl EERER
softmax Categarical Adam 0.9689 0.8125 0.8622
crossentropy
softmax 7 Adam 0.9703 0.6875 0.7708
crossentropy
@ % Adam 0.9758 0.9375 0.9311
crossentro
sigmoid Cayale Adam 0.9699 0.8125 0.9135
crossentropy
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* Rmsprop « Adam

LS R Y BERERE Bitzs Al SR EEETE =R BB e R B SRR

sigmoid Binary Adam 0.9758 0.9375 0.9311
crossentropy

sigmoid Binary Rmsprop 0.9534 0.8750 0.8638
crossentropy
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* & Generator  Generator
% % Dropout * &> Dropout

Generator Dropout B{t=: alll R S e =R SRR SRR Al SRR

0.4/0.25/0.5 Adam 0.9438 0.7500 0.8349

\% 0.5 Adam 0.9758 0.9375 0.9311
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e XU Shan-shan » LIU Ying-an* » XU Sheng. Wood defects
recognition based on the convolutional neural network.
Journal of SHANDONG University (ENGINEERING
SCIENCE) » 2013 » 43(2): 23-28.

 Ciresan DC. > Meier U » Masci J » etal - Flexible > high
performance convolutional neural networks for image
classification. Proceedings of the 22nd International Joint
Conference on Artificial Intelligence - Volume 2.AlPress >
2011:1237-1242 -
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Thanks For Your Attention
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