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ДОДАТОК А 

Графічний матеріал атестаційної роботи 
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ДОДАТОК Б 

Реалізація моделі 

 

 

import numpy 

from keras.models import Sequential 

from keras.layers import Dense, Dropout, Flatten, BatchNormalization, 

Activation 

from keras.constraints import maxnorm 

from keras.layers.convolutional import Conv2D, MaxPooling2D 

from keras.utils import np_utils 

from keras.datasets import cifar10 

 

# fix random seed for reproducibility 

seed = 21 

numpy.random.seed(seed) 

 

# load data 

(X_train, y_train), (X_test, y_test) = cifar10.load_data() 

 

# normalize inputs from 0-255 to 0.0-1.0 

X_train = X_train.astype('float32') 

X_test = X_test.astype('float32') 

X_train = X_train / 255.0 

X_test = X_test / 255.0 

 

# one hot encode outputs 

y_train = np_utils.to_categorical(y_train) 

y_test = np_utils.to_categorical(y_test) 

num_classes = y_test.shape[1] 

 

# Create the model 

model = Sequential() 

 

model.add(Conv2D(32, (3, 3), input_shape=X_train.shape[1:], padding='same')) 

model.add(Activation('relu')) 

model.add(Dropout(0.2)) 

model.add(BatchNormalization()) 

 

model.add(Conv2D(64, (3, 3), padding='same')) 

model.add(Activation('relu')) 

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

model.add(Dropout(0.2)) 

model.add(BatchNormalization()) 

 

model.add(Conv2D(64, (3, 3), padding='same')) 

model.add(Activation('relu')) 

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

model.add(Dropout(0.2)) 

model.add(BatchNormalization()) 

 

model.add(Conv2D(128, (3, 3), padding='same')) 

model.add(Activation('relu')) 

model.add(Dropout(0.2)) 

model.add(BatchNormalization()) 

 

model.add(Flatten()) 

model.add(Dropout(0.2)) 
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model.add(Dense(256, kernel_constraint=maxnorm(3))) 

model.add(Activation('relu')) 

model.add(Dropout(0.2)) 

model.add(BatchNormalization()) 

model.add(Dense(128, kernel_constraint=maxnorm(3))) 

model.add(Activation('relu')) 

model.add(Dropout(0.2)) 

model.add(BatchNormalization()) 

model.add(Dense(num_classes)) 

model.add(Activation('softmax')) 

 

epochs = 25 

optimizer = 'Adam' 

 

model.compile(loss='categorical_crossentropy', optimizer=optimizer, 

metrics=['accuracy']) 

 

print(model.summary()) 

 

model.fit(X_train, y_train, validation_data=(X_test, y_test), epochs=epochs, 

batch_size=64) 

 

# Final evaluation of the model 

 

scores = model.evaluate(X_test, y_test, verbose=0) 

print("Accuracy: %.2f%%" % (scores[1]*100)) 
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ДОДАТОК В 

Результат друку 

 

 

 
 Results:              

Layer (type) Output Shape Param # 

=================================================== 

conv2d_1 (Conv2D) (None, 32, 32, 32) 896 

___________________________________________________ 

activation_1 (Activation) (None, 32, 32, 32) 0 

___________________________________________________

dropout_1 (Dropout) (None, 32, 32, 32) 0 

___________________________________________________ 

batch_normalization_1 (Batch (None, 32, 32, 32) 128 

___________________________________________________ 

conv2d_2 (Conv2D) (None, 32, 32, 64) 18496 

___________________________________________________ 

activation_2 (Activation) (None, 32, 32, 64) 0 

___________________________________________________ 

max_pooling2d_1 (MaxPooling2 (None, 16, 16, 64) 0 

___________________________________________________

dropout_2 (Dropout) (None, 16, 16, 64) 0 

___________________________________________________

batch_normalization_2 (Batch (None, 16, 16, 64) 256 

___________________________________________________ 

conv2d_3 (Conv2D) (None, 16, 16, 64) 36928 

___________________________________________________ 

activation_3 (Activation) (None, 16, 16, 64) 0 

___________________________________________________ 

max_pooling2d_2 (MaxPooling2 (None, 8, 8, 64) 0 

___________________________________________________ 

dropout_3 (Dropout) (None, 8, 8, 64) 0 

___________________________________________________ 

batch_normalization_3 (Batch (None, 8, 8, 64) 256 

___________________________________________________ 

conv2d_4 (Conv2D) (None, 8, 8, 128) 73856 

___________________________________________________ 

activation_4 (Activation) (None, 8, 8, 128) 0 

___________________________________________________ 

dropout_4 (Dropout) (None, 8, 8, 128) 0 

___________________________________________________ 

batch_normalization_4 (Batch (None, 8, 8, 128) 512 

___________________________________________________ 
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flatten_1 (Flatten) (None, 8192) 0 

___________________________________________________ 

dropout_5 (Dropout) (None, 8192) 0 

___________________________________________________ 

dense_1 (Dense) (None, 256) 2097408 

___________________________________________________ 

activation_5 (Activation) (None, 256) 0 

___________________________________________________ 

dropout_6 (Dropout) (None, 256) 0 

___________________________________________________ 

batch_normalization_5 (Batch (None, 256) 1024 

___________________________________________________ 

dense_2 (Dense) (None, 128) 32896 

___________________________________________________ 

activation_6 (Activation) (None, 128) 0 

___________________________________________________ 

dropout_7 (Dropout) (None, 128) 0 

___________________________________________________ 

batch_normalization_6 (Batch (None, 128) 512 

___________________________________________________ 

dense_3 (Dense) (None, 10) 1290 

___________________________________________________ 

activation_7 (Activation) (None, 10) 0 

=================================================== 

Total params: 2,264,458 

Trainable params: 2,263,114 

Non-trainable params: 1,344 
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