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#1. 12 E2H0|E oIE
from google.colab import drive
drive.mount(’/content/drive’)

#2. 7ip THY Y% Z7|

import zipfile
with zipfile.ZipFile('/content/drive /My Drive /S YA}l /final_data_set.zip','r")as zip_ref:
zip_ref.extractall('/content/drive /My Drive / S@ARl/final_data_set’)




#3.Dataset =2{27|

from tensorflow import keras

oA

train_datagen=keras.preprocessing.image.lmageDataGenerator(rescale=1/255)
train_generator=train_datagen.flow_from_directory('/content/drive /My Drive /Xt& /data_set/
train’.target_size=(28,28),batch_size=10,class_mode='categorical’)

#EIMl

test_datagen=keras.preprocessing.image.lmageDataGenerator(rescale=1/255)
test_generator=test_datagen.flow_from_directory('/content/drive /My Drive /X}= /data_set/t
est’ target_size=(28,28),batch_size=10,class_mode="categorical’)

print(train_generator.image_shape)
print(train_generator.class_indices)

#3-Data set 21}
Found 500 images belonging to 5 classes. Found 100 images belonging to 5 classes.
(28, 28, 3) {'background” 0, 'light": 1, ‘location’: 2, ‘quality” 3, ‘size" 4}




#4. data AITHE 7|
print(test_generator[0][0].shape)

#4-data &A1t
(10, 28, 28, 3)




#5. BEIAMM: chn

from tensorflow import keras

from keras.layers import Dense, Conv2D, MaxPooling2D, Flatten

model=keras.Sequential ()

model.add(Conv2D(filters=32, kernel_size=(3,3),activation="relu’,
input_shape=test_generator.image_shape))

model.add(Conv2D(32,(3,3),activation="relu’))

model.add(MaxPooling2D(pool_size=(2,2)))
model.add(Conv2D(filters=64, kernel_size=(3,3),activation="relu’))
model.add(MaxPooling2D(pool_size=(2,2)))
model.add(Conv2D(filters=64, kernel_size=(3,3),activation="relu’))
model.add(MaxPooling2D(pool_size=(2,2)))

model.add(Flatten())
model.add(Dense(units=32,activation="relu’))
model.add(Dense(5,activation='softmax"))
model.summary()




#5—CNN jaqﬂl' Mode|: "sequential”

Laver (type) Output Shape Param #

conved (ConveD) (None, 26, 26, 896

conved_1 (Conv2D) (None, 24, 24,

max_pool ing?d (MaxPooling2D) (None,

conved_2 (ConveD) (None,

max_pool ing?d_1 (MaxPooling? (None,

conv?d_3 (Conv?D) (Nane,

max_pool ing?d 2 (MaxPaoling? (None,

flatten (Flatten) (None,

dense (Dense) (None,

dense_1 (Dense) (None,

Total params: 67,813
Trainable params: 67,813
Mon—-trainable params:. 0




#6. COMPILE
model.compile(optimizer='sqgd’,loss='cateqgorical _crossentropy’.metrics=['accuracy’])

#7.28 52|77

epochs=100

history=model.fit(train_generator,steps_per_epoch=50,
epochs=epochs,validation_data=test_generator,validation_steps=10)

#8. DT WISLD|
result=model.evaluate(test_generator,steps=1)

#8-"87F A1t
loss: 0.0429
accuracy: 1.0000




#9. A|2+3}

import matplotlib.pyplot as plt
plt.plot(history.history['accuracy'])
plt.plot(history.history['val_accuracy’])
plt.title("Accuracy’)
plt.ylabel('accuracy’)

plt.xlabel("'epoch’)

pltlegend(['train’, 'val'l, loc = 'upper left’)
plt.show()

plt.plot(history.history['loss'])
plt.plot(history.history['val_loss'])

plt.title('Loss’)

plt.ylabel(’loss’)

plt.xlabel(‘'epoch’)

plt.legend(['train’, 'val'l, loc = 'upper left’)
plt.show()
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2| YYUEE £017| P =3

J|Z=2 2 + dropout

J|Z=2%! + Epoch 50 + dropout

R

J1Z=2H + Optimizer Adam

H

J1Z=2H + Optimizer Adam + Epoch 50






1. 7|24 + dropout

#5 DN

from tensorflow import keras
from keras. lavers import Dense, ConvZD, MaxPoolingZD, Flatten., Dropout

mode | =keras.Sequential ()

mode | .add(Conv2D(filters=32, kernel_size=(3,3).activation="relu', input_shape=test_generator.image_shape))
mode | .add(Conv2D(32,(3,3) ,activation="relu'}]

mode | .add(MaxPool ing2Di{pocl_size=(2,211)

mode| ,addl{keras. lavers . Dropout{0. 532
mode | . add({Conv2D(filters=64, kernel_size=(3,3),activation="relu'l)]
mode | . add{MaxPool ing2bipool _size=(2,2)1))

add(Conv2D(filters=64, kernel_size=(3,3),activation="relu'))
add(MaxPool ing?D{pool _size=(2,2)0)
add{keras. lavers . Dropout(D 51)

add(Flatten(])

add(Denselunits=32,activation="relu'))
add(Densel(5,activation="softmax"'))

summary( )




| 1. 7|=2¥ + dropout

#O-A|2{2f Zut
accuracy: 1.0000 loss: 0.0696

Accuracy

accuracy




71Z=2% + Epoch 50 + dropout l



1. 7|24 + dropout

#5 DN

from tensorflow import keras
from keras. lavers import Dense, ConvZD, MaxPoolingZD, Flatten., Dropout

mode | =keras.Sequential ()

mode | .add(Conv2D(filters=32, kernel_size=(3,3).activation="relu', input_shape=test_generator.image_shape))
mode | .add(Conv2D(32,(3,3) ,activation="relu'}]

mode | .add(MaxPool ing2Di{pocl_size=(2,211)

mode| ,addl{keras. lavers . Dropout{0. 532
mode | . add({Conv2D(filters=64, kernel_size=(3,3),activation="relu'l)]
mode | . add{MaxPool ing2bipool _size=(2,2)1))

add(Conv2D(filters=64, kernel_size=(3,3),activation="relu'))
add(MaxPool ing?D{pool _size=(2,2)0)
add{keras. lavers . Dropout(D 51)

add(Flatten(])

add(Denselunits=32,activation="relu'))
add(Densel(5,activation="softmax"'))

summary( )




| 1. 7|=2¥ + dropout

#7. 2R S| 7|
epochs=50

history=model.fit(train_generator,steps_per_epoch=50
epochs=epochs,
validation_data=test_generator,
validation_steps=10)




| 2. 7]=2¥ + Epoch 50 + dropout

#O-A|2{2f Zut
accuracy: 0.9000 loss: 0.3197

Accuracy

acCcuracy
(=] = = =
Ll e (¥, [=1]
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7|&2% + Optimizer Adam l



mizer Adam

# 6. compile

model.compile(optimizer="adam’,
loss="cateqgorical_crossentropy’,
metrics=['accuracy’])




| 3. 7|=2¥ + Optimizer Adam

#9-A| 22t 2t

accuracy: 1.0000 loss: 0.0155

1 =—— ftrain /\J"‘
| _val ,f/

Accuracy

i

|
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71Z=25 + Optimizer Adam
+ Epoch 50



mizer Adam + Epoch 50

# 6. compile

model.compile(optimizer="adam’,

loss="cateqgorical_crossentropy’,
metrics=['accuracy’])

#7. 2R T 7|
epochs=50

history=model.fit(train_generator,steps_per_epoch=50
epochs=epochs,
validation_data=test_generator,
validation_steps=10)




mizer Adam + Epoch 50

#O-A|2{2f Zut
accuracy: 1.0000 loss: 0.0030

Accuracy
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from google.colab importdrive

drive.mount('/content/drive’)

Mounted at /content/drive

#2.7ip It &= 27|

import zipfile
with zipfile.ZipFile("/content/drive /My Drive /data_set2.zip’, ") as zip_ref:
zip_ref.extractall('/content/drive /My Drive /data_set2’)




# 3. Dataset 22127|

from tensorflow import keras

# 224l + data exaggeration
train_datagen = keras.preprocessing.image.ImageDataGenerator(rescale = 1/255,
horizontal _flip = True)
train_generator = train_datagen.flow_from_directory('/content/drive /My Drive /data_set2/train’, target_size = (413, 531),

batch_size = 10, class_mode = 'binary’, shuffle = True)

# I

Test_datagen = keras.preprocessing.image.ImageDataGenerator(rescale = 1/255)

Test_generator = test_datagen.flow_from_directory(‘/content/drive /My Drive /data_set2/test’, target_size = (413, 531),
batch_size = 10, class_mode = 'binary’)

print(train_generator.image_shape)
print(train_generator.class_indices)

#3-Data set &1t
Found 1000 images belonging to 2 classes. Found 200 images belonging to 2 classes. (413, 531, 3) {"abnormal” 0, 'normal’ 1}




# 4. data ATHE 7|

print(test_generator[0][0].shape)

#4-Data AIHE Y| A1t

(10, 413, 531, 3)




0|FEFC

#5 291N
from tensorflow importkeras
from keras.layers import Dense, Conv2D, MaxPooling2D, Flatten, Dropout

model=keras.Sequential()

model.add(Conv2D(filters = 32, kernel_size = (3,3), activation = 'relu’input_shape = test_generator.image_shape))
model.add(Conv2D(32,(3,3), activation = relu’))

model.add(MaxPooling2D(pool_size = (2,2)))

model.add(Dropout(0.2))

model.add(Conv2D(64, (3,3),activation =relu’))
model.add(MaxPooling2D(pool_size = (2,2)))

model.add(Conv2D(128, (3,3), activation="relu"))
model.add(MaxPooling2D(pool_size = (2,2)))
model.add(Flatten())

model.add(Dense(64, activation = relu’))
model.add(Dense(32, activation ="relu’))
model.add(Dropout(0.2))

model.add(Dense( 1, activation = 'sigmoid"))

model.summary()




Model: "sequential"

Layer (type) Output Shape Param #

conv2d (Conv2D) (None, 411, 529, 32) 896

conv2d 1 (Conv2D) (None, 409, 527, 32) 9248

max pooling2d (MaxPooling2D) (None, 204, 263, 32) 0

dropout (Dropout) (None, 204, 263, 32) 0

conv2d 2 (Conv2D) (None, 202, 261, 64) 18496

max pooling2d 1 (MaxPooling2 (None, 101, 130, 64) 0

conv2d 3 (Conv2D) (None, 99, 128, 128) 73856

max pooling2d 2 (MaxPooling2 (None, 49, 64, 128) 0

flatten (Flatten) (None, 401408) 0

dense (Dense) (None, 64) 25690176

dense 1 (Dense) (None, 32) 2080

dropout 1 (Dropout) (None, 32) O

dense 2 (Dense) (None, 1) 33

Total params: 25,794,785 Trainable params: 25,794,785 Non-trainable
params: 0




O|ISER+CIEES

# 6. compile

model.compile(optimizer = ‘adam’, loss = ‘binary_crossentropy’, metrics = [‘accuracy’])

# 7. train

from keras.callbacks import EarlyStopping
early_stop = EarlyStopping(patience = 15)
epochs = 100

history = model.fit(train_generator,
steps_per_epoch =100,
epochs = epochs,
validation_data = test_generator,
validation_steps = 20,
callbacks = [early_stop])




O|ISER+CIEES

# 8. Evaluate

result = model.evaluate(test_generator, steps = 1)
print(result)

#8-Evaluate &1}

loss: 0.0710
accuracy: 1.0000




o = =2 - — -
O|FEFLIZER 7|
# 9. A|2k5}

import matplotlib.pyplot as plt

plt.plot(history.history[‘accuracy’'])
plt.plot(history.history['val_accuracy'])

plt.title("Accuracy’)

plt.ylabel('accuracy’)

plt.xlabel('epoch’)

pltlegend(['train’, 'val'], loc = 'upper left’)
plt.show()

plt.plot(history.history['loss'])
plt.plot(history.history['val_loss'])

plt.title('Loss’)

plt.ylabel(loss’)

plt.xlabel("epoch’)

pltlegend(['train’, 'val'], loc = 'upper left")
plt.show()
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#10. 2R MY

model_path1="passport_wrongornot.h5’
model.save(model_path1)




#11.zip 0 &= &7

import zipfile

with zipfile.ZipFile('/content/drive /My Drive /data_set.zip’, 'r") as zip_ref:
zip_ref.extractall('/content/drive /My Drive /data_set’)

#12. GlOJEIM 22127

from tensorflow import keras

# 2244l + data exaggeration

train_datagen2 = keras.preprocessing.image.ImageDataGenerator(rescale = 1/255, horizontal _flip = True)

train_generator2 = train_datagen2.flow_from_directory('/content/drive /My Drive /data_set/train’, target_size = (413, 531), b
atch_size = 20, class_mode = 'cateqorical’, shuffle = True)

# B
Test_datagen2 = keras.preprocessing.image.lmageDataGenerator(rescale = 1/255)

Test_generator2 = test_datagen2.flow_from_directory(‘/content/drive /My Drive /data_set/test’, target_size = (413, 531), bat
ch_size = 20, class_mode = 'categorical’)

print(train_generator2.image_shape)
print(train_generator2.class_indices)




# 12-H[0|8A = 2{27] 21}

Found 500 images belonging to 5 classes. Found 100 images belonging to 5 classes. (413, 531,
3) {'background” 0, light™ 1, ‘location” 2, 'quality’: 3, 'size”: 4}

# 13. data AITHE 7|

print(test_generator2[0][0].shape)

# 13-data ATHE 7| Z1f

(10, 413, 531, 3)




Os=2RF+tIS=w /I

#14. 22 1N

model2 = keras.Sequential()

model2.add(Conv2D(filters = 32, kernel_size = (3,3), activation = relu’,
input_shape = test_generator.image_shape, padding = ‘same’))

model2.add(Conv2D(32,(3,3),activation = relu’, padding = 'same’))

model2.add(MaxPooling2D(pool _size=(2,2)))

model2.add(Dropout(0.2))

model2.add(Conv2D(64, (3,3), activation = relu’, padding = 'same”))

model2.add(MaxPooling2D(pool _size=(2,2)))

model2.add(Conv2D( 128, (3,3).activation = relu’, padding = 'same’))
model2.add(MaxPooling2D(pool _size=(2,2)))
model2.add(Flatten())

model2.add(Dense(64, activation = relu’))
model2.add(Dense(32, activation = relu’))
model2.add(Dropout(0.5))

model2.add(Dense(5, activation = 'softmax’))

model2.summary()




Model: "sequential"

Layer (type) Output Shape Param #

conv2d (Conv2D) (None, 413, 531, 32) 896

conv2d_ 1 (Conv2D) (None, 413, 531, 32) 9248

max pooling2d (MaxPooling2D) (None, 206, 265, 32) 0

dropout (Dropout) (None, 206, 265, 32) 0

conv2d 2 (Conv2D) (None, 206, 265, 64) 18496

max pooling2d 1 (MaxPooling2 (None, 103, 132, 64) O

conv2d 3 (Conv2D) (None, 103, 132, 128) 73856

max pooling2d 2 (MaxPooling2 (None, 51, 66, 128) 0

flatten (Flatten) (None, 430848) 0

dense (Dense) (None, 64) 27574336

dense 1 (Dense) (None, 32) 2080

dropout 1 (Dropout) (None, 32) 0

dense 2 (Dense) (None, 5) 165

Total params: 27,679,077 Trainable params: 27,679,077 Non-
trainable params: 0




JEXT R

# 15. compile
model2.compile(optimizer = ‘adam’, loss = ‘categorical_crossentropy’, metrics = [‘accuracy’])

# 16. train
from keras.callbacks import EarlyStopping

early_stop = EarlyStopping(patience = 15)

epochs = 100

history2 = model2.fit(train_generator2,
steps_per_epoch =50,
epochs = epochs,
validation_data = test_generator2,
validation_steps = 10,
callbacks = [early_stop])




O|ISER+CIEES

# 17.evaluate

result2 = model2.evaluate(test_generator2, steps = 1)
print(result2)

#17-Evaluate &1t

loss: 0.1671
accuracy: 0.9000




# 18. A|2I5t
import matplotlib.pyplot as plt

plt.plot(history2.history['accuracy'])
plt.plot(history2.history['val_accuracy'])

plt.title("Accuracy’)

plt.ylabel(‘accuracy’)

plt.xlabel("'epoch’)

pltlegend(['train’, 'val'], loc = 'upper left’)
plt.show()

plt.plot(history2.history['loss’])
plt.plot(history2.history['val_loss'])

plt.title('Loss’)

plt.ylabel(loss’)

plt.xlabel('epoch’)

pltlegend(['train’, 'val'], loc = 'upper left’)
plt.show()




Os=2RF+tIS=w /I

# 18-A[2f2t 2

Accuracy
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#19. 2= H%&

model_path2 = 'passport_wrongtype.h5'
model2.save(model_path2)




JEXT R

3. TN 22 test

#20 22 2227

from keras.models importload_model
model_1=load_model(model_path1)
model_2 = load_model(model_path2)

print(model_1.summary())
print(model_2.summary())

#21. 2L 0|0|X| HAE
from google.colab import files

upload = files.upload()




JEXT R

# 22.0|0|X| 2ol
importcv2

test_image = cv2.imread('KakaoTalk _20201210_124224293.png’)
test_image = cv2.cvtColor(test_image, cv2.COLOR_BGR2RGB)
plt.imshow(test_image)

<matplotlib.image.Axes|mage at Ox7fc7fa931bab>
[ ] print{test_image.shape)

(315, 290, 3)




# 23.1esize -> (413, 531, 3)

image_resized = cv2.resize(test_image, dsize=(531,413),
interpolation=cv2.INTER_AREA)

print(image_resized.shape)

# 23-resize 41}
(413, 531, 3)




O|ISER+CIEES

# 24. test

importnumpy as np
result = model_1.predict(image_resized.reshape(1, 413, 531, 3))

If result==0:
result2 = model_2.predict(image_resized.reshape(1, 413, 531, 3))
score =result2[0]
print("abnormal:")
print(print(np.where(result2 == np.amax(result2))[ 1]))
else:
print("normal:")
print(print(np.where(result == np.amax(result))[ 1]))

# 24~ test Bt
abnormal:

[1]
None
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