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ДОДАТОК А 

ГРАФІЧНИЙ МАТЕРІАЛ КВАЛІКАЦІЙНОЙ РОБОТИ 
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ДОДАТОК Б  

Структура нейромережі для знаходженням номеру контейнеру на зображені  

 

def unet_carnum(num_classes, input_shape): 

img_input = Input(input_shape) 

 

# Block 1 

x = Conv2D(64, (4, 4), padding='same', name='block1_conv1')(img_input) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = Conv2D(64, (4, 4), padding='same', name='block1_conv2')(x) 

x = BatchNormalization()(x) 

block_1_out = Activation('relu')(x) 

x = MaxPooling2D()(block_1_out) 

# Block 2 

x = Conv2D(128, (4, 4), padding='same', name='block2_conv1')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = Conv2D(128, (4, 4), padding='same', name='block2_conv2')(x) 

x = BatchNormalization()(x) 

block_2_out = Activation('relu')(x) 

x = MaxPooling2D()(block_2_out) 

# Block 3 

x = Conv2D(256, (4, 4), padding='same', name='block3_conv1')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = Conv2D(256, (4, 4), padding='same', name='block3_conv2')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = Conv2D(256, (4, 4), padding='same', name='block3_conv3')(x) 

x = BatchNormalization()(x) 

block_3_out = Activation('relu')(x) 

x = MaxPooling2D()(block_3_out) 

# Block 4 

x = Conv2D(512, (3, 3), padding='same', name='block4_conv1')(x) x = 

BatchNormalization()(x) x = Activation('relu')(x) 
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x = Conv2D(512, (3, 3), padding='same', name='block4_conv2')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = Conv2D(512, (3, 3), padding='same', name='block4_conv3')(x) 

x = BatchNormalization()(x) 

block_4_out = Activation('relu')(x) 

x = block_4_out 

 

# UP 2 

x = Conv2DTranspose(256, (2, 2), strides=(2, 2), padding='same')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = concatenate([x, block_3_out]) 

x = Conv2D(256, (3, 3), padding='same')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = Conv2D(256, (3, 3), padding='same')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

# UP 3 

x = Conv2DTranspose(128, (2, 2), strides=(2, 2), padding='same')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = concatenate([x, block_2_out]) 

x = Conv2D(128, (4, 4), padding='same')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = Conv2D(128, (4, 4), padding='same')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

# UP 4 

x = Conv2DTranspose(64, (2, 2), strides=(2, 2), padding='same')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = concatenate([x, block_1_out]) 
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x = Conv2D(64, (4, 4), padding='same')(x) 

x = BatchNormalization()(x) 

x = Activation('relu')(x) 

 

x = Conv2D(64, (4, 4), padding='same')(x) 

x =  

BatchNormalization()(x) 

 

x = Activation('relu')(x) 

 

x = Conv2D(num_classes, (3, 3), activation='softmax', padding='same')( 

x) 
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ДОДАТОК В  

Структура нейромережі розпізнавання символів номер контейнера  

 

def signs(input_shape, cls): 

inp = Input (shape=input_shape, name="inp") 

x0 = Conv2D (16, 4, strides=2, padding="same", 

activation="linear", name="x0") (inp) 

x1 = Conv2DTranspose 16, 4, strides=1, padding="same", 

activation="linear", name="x1") (x0) 

x2 = Conv2DTranspose (16, 4, strides=1, padding="same", 

activation="tanh", name="x2") (x1) 

x3 = Conv2D (16, 4, strides=1, padding="same", 

activation="linear", name="x3") (x2) 

x4 = Concatenate (name="x4") ([x3, x2, x1]) 

x5 = MaxPooling2D (4, strides=1, padding="same", name="x5" ) (x4) 

x6 = Conv2DTranspose (32, 4, strides=1, padding="same", 

activation="tanh", name="x6") (x5) 

x7 = Conv2DTranspose (16, 4, strides=1, padding="same", 

activation="relu", name="x7") (x6) 

x8 = BatchNormalization (name="x8") (x7) 

x_last = Conv2DTranspose (16, 4, strides=1, padding="same", 

activation="relu", name="x_last") (x8) 

fin = Reshape ((20, 13, -1), name="fin") (x_last) 

fin = BatchNormalization (name="fin_bn") (fin) 

fin_fl = Flatten (name="fin_fl") (fin) 

last = Dense (cls, activation="softmax", name="last") (fin_fl) 

out = Reshape ((cls,), name="out") (last) 

 


