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path = "img/deep_learning"
folders = os.listdir(path)

classes = [f for f in folders if os
n_classes = len(classes)

.path.isdir(os.path.jein(path, £))1

ng,dsize=(224,224))

d(img)
d(label)

X.appen
¥.appen

X = np.array(X)
X = X.astype('float32')
X /= 255.8

Y = np.array(Y)

Y = np_utils.to_categorical(Y,n_classes)
¥[:5]

X_train,X_test,Y_train,Y_test = train_test_split(X,Y,test_size=0.2)
X_train.shape)

print(X_test.shape)

print(Y_train.shape)
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max pooling
fully nected-+RelU
softmax
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© from keras.applications.vgglé import VGG16
from keras.models import Sequential
from keras.models import model_from_json
from keras.models import Model
from keras.layers import Input, Activation, Concatenate, Dense, Flatten, Dropout

input_tensor = Input(shape=(224,224,3))

base_model = VGG16(weights="imagenet’, input_tensor=input_tensor,include_top=False)

‘top_model = Sequential()
‘top_model.add(Flatten(input_shape=base model.output_shape[1:]))
top_model.add(Dense(n_classes, activation='softmax'))

model = Model(inputs=base_model.input, outputs=top_model(base_model.output))

for layer in model.layers[:15]:
layer.trainable = False

print(‘# layers=', len(model.layers))

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

model . summary()
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@ nmodel .fit(X_train, Y_train, epochs=28, batch_size=16)

score - model.evaluate(X_test, Y_test, batch_size-16)

[» Epoch 1/20
- 1s 95ms/step - loss: 2.8387 - accuracy: 8.2821

- @s 7%ms/step - loss: 8.7330 - accuracy: 8.6154
- @s 7%ms/step - loss: 8.6018 - accuracy: 8.5807
- @s 86ms/step - loss: ©.5574 - accuracy: €.6923
- @s 82ms/step - loss: ©.3823 - accuracy: 8.8205
- @s 79ms/step - loss: ©.3584 - accuracy: 8.8462

- s 8Bms/step - loss: ©.3725 - accuracy: 8.8205

3/3 [== - @s 8ems/step - loss: 8.3166 - accuracy: 8.8285
- @s 8ims/step - loss: 0.0448 - accuracy: 1.0600

- @s 8lms/step - loss: ©.1648 - accuracy: ©.9744
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1

1

1

1

1

1

1

] - @s 79ms/step - loss: ©.3318 - accuracy: ©.8718
] - ©s gems/step - loss: ©.8165 - accuracy: 1.8600

] - ©s gems/step - loss: ©.8669 - accuracy: 1.8808

] - @s 8ims/step - loss: 8.1338 - accuracy: ©.9487

] - ©s 8ems/step - loss: ©.0244 - accuracy: 1.0000

] - s 8ims/step - loss: ©.8212 - accuracy: 1.8000

] - s 8ems/step - loss: ©.8093 - accuracy: 1.8000

] - ©s 8ims/step - loss: ©.8012 - accuracy: 1.8600

] - @s 8@ms/step - loss: 2.2111e-84 - accuracy: 1.8000
1
1

- @s 79ms/step - loss: 3.4271e-84 - accuracy: 1.000@
- @5 263ms/step - loss: 8.3164 - accuracy: ©.9988
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