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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б  

Вихідний код 

 

 

import keras as K 

від PIL import ImageEnhance import matplotlib.pyplot as plt 

import cv2 

 

TrainingGenerator = 

K.preprocessing.image.ImageDataGenerator().flow_from_directory( 

'Train_Cells', target_size=(48, 48), batch_size=32, 

shuffle=True) ValidationGenerator = 

K.preprocessing.image.ImageDataGenerator().flow_from_directory( 

'Train_Cells', target_size=(48, 48), batch_size=32, 

shuffle=True) AugGenerator = 

K.preprocessing.image.ImageDataGenerator( 

width_shift_range=0.1, height_shift_range=0.1, zoom_range=0.05, 

brightness_range=(0.5,2.0)).flow_from_directory( 

'Train_Cells', target_size=(48, 48), batch_size=32, 

shuffle=True) Model = K.Sequential() 

Model.add(K.layers.Conv2D(filters=64, kernel_size=(3,3), 

activation="relu",input_shape=(48, 48, 3), 

kernel_initializer="he_normal")) 

Model.add(K.layers.Conv2D(filters=64,kernel_size=(3,3), 

activation="relu", kernel_initializer="he_normal")) 

Model.add(K.layers.BatchNormalization()) 

Model.add(K.layers.AveragePooling2D())Model.add(K.layers.Conv2D(

filters=128, kernel_size=(3,3), 

activation="relu", kernel_initializer="he_normal")) 

  

Model.add(K.layers.Conv2D(filters=128, kernel_size=(3,3), 

activation="relu", kernel_initializer="he_normal")) 

Model.add(K.layers.BatchNormalization()) 

Model.add(K.layers.AveragePooling2D()) 

Model.add(K.layers.Flatten())Model.add(K.layers.Dense(units=120, 

activation="relu", 

kernel_regularizer=K.regularizers.l1_l2(l1=1e-4, l2=1e-5), 

kernel_initializer="he_normal")) 

Model.add(K.layers.BatchNormalization()) 

Model.add(K.layers.Dropout(0.2))Model.add(K.layers.Dense(units=8

4, activation="relu", 

kernel_regularizer=K.regularizers.l1_l2(l1=1e-4, l2=1e-5), 

kernel_initializer="he_normal")) 

Model.add(K.layers.BatchNormalization()) 

Model.add(K.layers.Dropout(0.2))Model.add(K.layers.Dense(units=2

1, activation="softmax")) 

Model.compile(optimizer=K.optimizers.Adamax(learning_rate=1e-2), 

loss=K.losses.categorical_crossentropy) Model.fit_generator( 

TrainingGenerator, steps_per_epoch=480, epochs=100, 
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validation_data=ValidationGenerator, validation_steps=96) 

Model.fit_generator( AugGenerator, steps_per_epoch=480, 

epochs=100, 

validation_data=ValidationGenerator, validation_steps=96) 

  

def Image_Segmentation(Image_Name: str, out_size=48): IMAGE = 

cv2.imread(Image_Name) 

IMAGE_Gray_Colour = cv2.cvtColor(IMAGE, cv2.COLOR_BGR2GRAY) 

_, Threshold = cv2.threshold (IMAGE_Gray_Colour, 125, 255, 

cv2.THRESH_BINARY) 

IMG_Erode = cv2.erode(Threshold, np.ones((3, 3), np.uint8), 

iterations=1) Contours, Hierarchy = cv2.findContours(IMG_Erode, 

cv2.RETR_TREE, 

cv2.CHAIN_APPROX_NONE) 

IMAGE_Copy = IMAGE.copy() Character_Images = [] 

for i, contour in enumerate(Contours): 

(x, y, w, h) = cv2.boundingRect(contour) if Hierarchy[0][i][3] 

== 0: 

cv2.rectangle(IMAGE_Copy, (x, y), (x + w, y + h), (70, 0, 0), 1) 

cropped_character = IMAGE_Gray_Colour [y: y + h, x: x + w] 

size_max = max (w, h) 

square_character = 255 * np.ones(shape=[size_max, size_max], 

dtype=np.uint8) 

if w > h: 

y_pos = size_max//2 - h//2 

square_character[y_pos:y_pos + h, 0:w] = cropped_character elif 

w < h: 

x_pos = size_max//2 - w//2 

square_character[0:h, x_pos:x_pos + w] = cropped_character else: 

square_character = cropped_character 

Character_Images.append((x, w, cv2.resize(square_character, 

(100, 150), interpolation=cv2.INTER_AREA)))) 

Character_Images.sort(key=lambda x: x[0], reverse=False) for j 

in range(len(Character_Images) - 1): 

  

One_Character = Image.fromarray(Character_Images[i][2]) 

One_Character.save(f"Symbols_for_NNW\symbol_{i}.bmp") 

return Character_Images 

 

 

Image_Segmentation("test_number.png")CarNumberSymbols = 

"Symbols_for_NNW" PredictionCarNumber = "" 

AllLetters = "ABCEMKMPTYX" FIGURE = plt.figure(figsize=(16,8)) 

SubPlots = FIGURE.subplots(1, 6) for s в SubPlots 

s.axis("off")i = 0 

for file in os.listdir(CarNumberSymbols): 

image = Image.open(os.path.join(CarNumberSymbols, file)) image = 

image.resize((48, 48), Image.BICUBIC) 

ImageWithFilter = 

ImageEnhance.Contrast(image).enhance(100).convert("L") 

SubPlots[i].imshow(ImageWithFilter, cmap="gray") 

NewImage = np.asarray(np.dstack((ImageWithFilter, 
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ImageWithFilter, ImageWithFilter)), dtype=np.uint8) 

p = np.argmax(Model.predict(np.array([np.array(NewImage)])))) if 

p < 10: 

PredictionCarNumber += str(p) else: 

PredictionCarNumber += AllLetters[p-10] i += 1 

plt.show() 

print("Car number:") print(*PredictionCarNumber) 

 


