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ДОДАТОК А 

Графічний матеріал кваліфікаційної роботи 
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ДОДАТОК Б 

КОД ПРОГРАМИ 

 

 

Б.1 Сценарій train.py 

 

import tensorflow as tf 

from tensorflow.keras import layers, models 

from tensorflow.keras import utils 

import pickle 

import numpy as np 

 

 

(x_train, y_train), (x_test, y_test) = 

tf.keras.datasets.cifar10.load_data() 

 

y_train = y_train.flatten() 

y_test = y_test.flatten() 

 

input_shape = (32, 32, 3) 

 

x_train=x_train.reshape(x_train.shape[0], x_train.shape[1], 

x_train.shape[2], 3) 

x_train=x_train / 255.0 

x_test = x_test.reshape(x_test.shape[0], x_test.shape[1], 

x_test.shape[2], 3) 

x_test=x_test / 255.0 

 

y_train = tf.one_hot(y_train.astype(np.int32), depth=10) 

y_test = tf.one_hot(y_test.astype(np.int32), depth=10) 

 

model_version = 6 

batch_size = 32 

num_classes = 10 

epochs = 1 

 

model = tf.keras.models.Sequential([ 

    tf.keras.layers.Conv2D(32, 3, padding='same', 

input_shape=x_train.shape[1:], activation='relu'), 

    tf.keras.layers.BatchNormalization(), 

    tf.keras.layers.Conv2D(32, 3, padding='same', 

activation='relu'), 

    tf.keras.layers.BatchNormalization(), 

    tf.keras.layers.MaxPooling2D(pool_size=(2,2)), 

    tf.keras.layers.Dropout(0.25), 

 

    tf.keras.layers.Conv2D(64, 3, padding='same', 

activation='relu'), 
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    tf.keras.layers.BatchNormalization(), 

    tf.keras.layers.Conv2D(64, 3, padding='same', 

activation='relu'), 

    tf.keras.layers.BatchNormalization(), 

    tf.keras.layers.MaxPooling2D(pool_size=(2,2)), 

    tf.keras.layers.Dropout(0.25), 

 

    tf.keras.layers.Conv2D(128, 3, padding='same', 

activation='relu'), 

    tf.keras.layers.BatchNormalization(), 

    tf.keras.layers.Conv2D(128, 3, padding='same', 

activation='relu'), 

    tf.keras.layers.BatchNormalization(), 

    tf.keras.layers.MaxPooling2D(pool_size=(2,2)), 

    tf.keras.layers.Dropout(0.3), 

 

    tf.keras.layers.Flatten(), 

    tf.keras.layers.Dense(128, activation='relu'), 

    tf.keras.layers.BatchNormalization(), 

    tf.keras.layers.Dropout(0.3), 

    tf.keras.layers.Dense(num_classes, activation='softmax'), 

]) 

 

model.compile(optimizer='adam', 

loss=tf.keras.losses.categorical_crossentropy, 

metrics=['accuracy']) 

 

history = model.fit(x_train, y_train, batch_size=batch_size, 

                    epochs=epochs, validation_data=(x_test, 

y_test)) 

 

test_loss, test_acc = model.evaluate(x_test, y_test) 

 

print(f"\nTest Accuracy: {test_acc:.4f}") 

print(f"\nTest Loss: {test_loss:.4f}") 

 

model_name = f"v{model_version}_{epochs}_{batch_size}" 

 

model.save(f"{model_name}.keras") 

print(f"\nModel saved: '{model_name}.keras'") 

 

with open(f"training_history_{model_name}.pkl", 'wb') as f: 

    pickle.dump(history.history, f) 

 

print(f"\nHistory saved: 'training_history_{model_name}.pkl'") 

 

Б.2 Сценарій main.py 

 

import sys 

from qt_imports import * 

from config_window import ConfigWindow 
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if __name__ == "__main__": 

    app = QApplication(sys.argv) 

    window = ConfigWindow() 

    window.show() 

    sys.exit(app.exec_()) 

 

 

Б.3 Сценарій qt_imports.py 

 

from PyQt5.QtWidgets import ( 

    QApplication, 

    QMainWindow, 

    QWidget, 

    QPushButton, 

    QLabel, 

    QVBoxLayout, 

    QHBoxLayout, 

    QLineEdit, 

    QTextEdit, 

    QMessageBox, 

    QSpinBox, 

    QProgressBar, 

    QFileDialog, 

    QCheckBox, 

    QComboBox, 

    QGroupBox, 

) 

 

from PyQt5.QtCore import Qt, QTimer, QThread, pyqtSignal 

from PyQt5.QtGui import QFont, QPixmap 

 

import sys 

 

Б.1 Сценарій config_window.py 

 
import sys 

import os 

 

os.environ['TF_ENABLE_ONEDNN_OPTS'] = '0' 

 

import contextlib 

import io 

import pickle 

 

from qt_imports import * 

 

from results_window import ResultsWindow 
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from image_preview_window import PreviewWindow 

from graphs_window import GraphsWindow 

from logs_window import LogsWindow 

from model_info_window import ModelInfoWindow 

 

import tensorflow as tf 

from tensorflow import keras 

from tensorflow.keras.preprocessing import image 

from tensorflow.keras import utils 

from tensorflow.keras.losses import CategoricalCrossentropy 

import numpy as np 

 

def load_model(model_name='v1_5_ep'): 

    return tf.keras.models.load_model(f"{model_name}.keras") 

 

class ConfigWindow(QMainWindow): 

    results_window = None 

    preview_window = None 

    graphs_window = None 

    logs_window = None 

    model_info_window = None 

 

    def __init__(self): 

        super().__init__() 

        self.setWindowTitle("Config") 

        self.setGeometry(100, 100, 400, 400) 

 

        self.selected_image_path = None 

        self.model = None 

        self.class_names = [ 

            "airplane", "automobile", "bird", "cat", "deer", 

            "dog", "frog", "horse", "ship", "truck" 

        ] 

        self.init_ui() 

 

    def init_ui(self): 

        main_layout = QVBoxLayout() 

 

        self.img_label = QLabel("[Image not selected]") 

        pick_img_btn = QPushButton("Select image") 

        pick_img_btn.clicked.connect(self.pick_image) 

 

        self.start_btn = QPushButton("GO") 

        self.start_btn.clicked.connect(self.start_prediction) 

 

        model_group = QGroupBox("Model") 

        self.model_combo = QComboBox() 

        self.model_combo.addItems([ 

            "v1_10_64", "v1_10_128", "v1_30_64", 

            "v1_30_128", "v1_30_64_old", "v2_50_32", 

            "v2_10_32", "v3_10_32", "v3_50_32", 

            "v4_30_32", "v5_10_32", "v5_30_32"]) 

        model_layout = QVBoxLayout() 
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        model_layout.addWidget(self.model_combo) 

        model_group.setLayout(model_layout) 

 

        # Additional windows (checkboxes) 

        self.logs_cb = QCheckBox("Logging") 

        self.graphs_cb = QCheckBox("Graphs") 

        self.model_info_cb = QCheckBox("Model Info") 

        self.preview_cb = QCheckBox("Preview Image") 

        self.results_cb = QCheckBox("Show Results") 

 

        # Grouping checkboxes 

        windows_group = QGroupBox("Additional Windows") 

        cb_layout = QVBoxLayout() 

        for cb in [self.logs_cb, self.graphs_cb, 

self.model_info_cb, self.preview_cb, self.results_cb]: 

            cb_layout.addWidget(cb) 

        windows_group.setLayout(cb_layout) 

 

        # Layouts 

        main_layout.addWidget(self.img_label) 

        main_layout.addWidget(pick_img_btn) 

        main_layout.addWidget(self.start_btn) 

        main_layout.addWidget(model_group) 

        main_layout.addWidget(windows_group) 

 

        central_widget = QWidget() 

        central_widget.setLayout(main_layout) 

        self.setCentralWidget(central_widget) 

 

    def pick_image(self): 

        file_dialog = QFileDialog() 

        path, _ = file_dialog.getOpenFileNames(self, "Select 

Images", "", "Images (*.png *.jpg *.jpeg *.bmp)") 

        if path: 

            print(f"Selected {len(path)} images:\n") 

            for i in path: 

                print(i) 

            self.selected_image_path = path 

            self.img_label.setText(f"Selected {len(path)} 

images") 

 

    def start_prediction(self): 

        model_name = self.model_combo.currentText() 

        logging = self.logs_cb.isChecked() 

        graphs = self.graphs_cb.isChecked() 

        model_info = self.model_info_cb.isChecked() 

        preview = self.preview_cb.isChecked() 

        results = self.results_cb.isChecked() 

 

        print("-- Start Arguments --") 

        print("Model:", model_name) 

        print("Image:", self.selected_image_path) 

        print("Logging:", logging) 
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        print("Graphs:", graphs) 

        print("Model Info:", model_info) 

        print("Preview Image:", preview) 

        print("Show Results:", results) 

 

        self.model = load_model(model_name) 

 

        (_, _), (x_test, y_test) = 

tf.keras.datasets.cifar10.load_data() 

        y_test = y_test.flatten() 

        x_test = x_test.reshape(x_test.shape[0], 

x_test.shape[1], x_test.shape[2], 3) 

        x_test = x_test / 255.0 

        y_test = tf.one_hot(y_test.astype(np.int32), depth=10) 

 

        loss, acc = self.model.evaluate(x_test, y_test, 

verbose=2) 

        model_test_text = f"Accuracy: {acc * 100:.2f}%; Loss: 

{loss:.4f}" 

 

        model_summary = self.get_model_summary_text() 

 

        try: 

            with open(f'training_history_{model_name}.pkl', 

'rb') as f: 

                loaded_history = pickle.load(f) 

 

        except Exception as e: 

            print(f"Error while trying to open file: {e}") 

 

 

        model_results = 

self.classify_image(self.selected_image_path) 

        print(model_results) 

        logs = [model_name, self.selected_image_path, logging, 

graphs, model_info, preview, results, model_results] 

 

        if results: 

            self.handle_show_results(model_results) 

 

        if preview: 

            self.handle_show_preview(self.selected_image_path) 

 

        if graphs: 

            self.handle_show_graphs(loaded_history) 

 

        if logging: 

            self.handle_show_logs(logs) 

 

        if model_info: 

            self.handle_show_model_info(model_test_text, 

model_summary) 
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    def get_model_summary_text(self): 

        stream = io.StringIO() 

        with contextlib.redirect_stdout(stream): 

            self.model.summary() 

        return stream.getvalue() 

 

    def handle_show_results(self, prediction_result): 

        self.results_window = ResultsWindow(prediction_result) 

        self.results_window.show() 

 

    def handle_show_preview(self, image_path): 

        self.preview_window = PreviewWindow(image_path) 

        self.preview_window.show() 

 

    def handle_show_graphs(self, history): 

        self.graphs_window = GraphsWindow(history) 

        self.graphs_window.show() 

 

    def handle_show_logs(self, logs): 

        self.logs_window = LogsWindow() 

        self.logs_window.show() 

        self.logs_window.log(f"Model: {logs[0]}") 

        self.logs_window.log(f"Image: {logs[1]}") 

        self.logs_window.log(f"Logging: {logs[2]}") 

        self.logs_window.log(f"Graphs: {logs[3]}") 

        self.logs_window.log(f"Model Info: {logs[4]}") 

        self.logs_window.log(f"Preview Image: {logs[5]}") 

        self.logs_window.log(f"Show Results: {logs[6]}") 

        self.logs_window.log(f"Results: {logs[7]}") 

 

    def handle_show_model_info(self, model_test_text, 

model_summary): 

        self.model_info_window = 

ModelInfoWindow(model_test_text, model_summary) 

        self.model_info_window.show() 

 

    def classify_image(self, file_paths, true_label_index=3): 

        imgs = [] 

        for path in file_paths: 

            img = image.load_img(path, target_size=(32, 32)) 

            img_array = image.img_to_array(img) / 255.0 

            imgs.append(img_array) 

 

        predictions = self.model.predict(np.array(imgs)) 

 

        res_dict = dict() 

        res_sum = 0.0 

        cnt = 0 

        for path, pred in zip(file_paths, predictions): 

            class_idx = np.argmax(pred) 

            print(f"cat: {float(pred[true_label_index]) * 

100:.2f}") 

            res_sum += float(pred[true_label_index]) * 100 
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            cnt += 1 

            probability = float(np.max(pred)) 

            class_name = self.class_names[class_idx] 

            res_dict[path] = (class_name, probability) 

 

        print(res_sum / cnt) 

        print(res_dict) 

        return res_dict 

 

 

Б.1 Сценарій results_window.py 

 

from qt_imports import * 

 

class ResultsWindow(QWidget): 

    def __init__(self, prediction_result, parent=None): 

        super().__init__(parent) 

        self.setWindowTitle("Inference Results") 

        self.resize(300, 300) 

 

        layout = QVBoxLayout() 

 

        self.label = QLabel("Results:") 

        self.label.setAlignment(Qt.AlignCenter) 

        layout.addWidget(self.label) 

 

        self.checkboxfull = QCheckBox("Round to .2f") 

        self.checkboxfull.setChecked(True) 

        

self.checkboxfull.stateChanged.connect(self.handle_state_change) 

        layout.addWidget(self.checkboxfull) 

 

        self.result_box = QTextEdit() 

        self.result_box.setReadOnly(True) 

 

        self.result_text_rounded = "" 

        self.result_text_full = "" 

 

        for i, (key, value) in 

enumerate(prediction_result.items(), 1): 

            self.result_text_full += f'{i}. "{key}": 

{value[0]}({value[1] * 100}%)\n' 

 

        for i, (key, value) in 

enumerate(prediction_result.items(), 1): 

            self.result_text_rounded += f'{i}. "{key}": 

{value[0]}({value[1] * 100:.2f}%)\n' 

        self.result_box.setText(self.result_text_rounded) 

 

        layout.addWidget(self.result_box) 
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        self.save_button = QPushButton("Save to results.txt") 

        self.save_button.clicked.connect(self.save_to_file) 

        layout.addWidget(self.save_button) 

 

        self.setLayout(layout) 

 

    def handle_state_change(self, state): 

        if state == 2: 

            self.result_box.setText(self.result_text_rounded) 

        elif state == 0: 

            self.result_box.setText(self.result_text_full) 

        else: 

            pass 

 

    def save_to_file(self): 

        try: 

            with open("results.txt", "w", encoding="utf-8") as 

f: 

                f.write(self.result_box.toPlainText()) 

        except Exception as e: 

            print(f"Error while saving file: {e}") 
 

Б.1 Сценарій image_preview_window.py 

 

from qt_imports import * 

import os 

 

class PreviewWindow(QWidget): 

    def __init__(self, image_path, parent=None): 

        super().__init__(parent) 

        self.setWindowTitle("Image Preview") 

        self.setFixedSize(400, 400) 

 

        self.image_path = image_path 

        self.image_index = 0 

 

        layout = QVBoxLayout() 

 

        self.path_label = QLabel() 

        self.path_label.setAlignment(Qt.AlignCenter) 

        layout.addWidget(self.path_label) 

 

        self.image_label = QLabel() 

        self.image_label.setAlignment(Qt.AlignCenter) 

        layout.addWidget(self.image_label) 

 

        self.button_prev = QPushButton("<") 

        self.button_next = QPushButton(">") 

        self.button_prev.clicked.connect(self.prev_image) 

        self.button_next.clicked.connect(self.next_image) 
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        layout.addWidget(self.button_prev) 

        layout.addWidget(self.button_next) 

 

        self.setLayout(layout) 

        self.set_image(image_path, self.image_index) 

 

    def prev_image(self): 

        if self.image_index > 0: 

            self.image_index = self.image_index - 1 

 

        self.set_image(self.image_path, self.image_index) 

 

    def next_image(self): 

        if self.image_index < len(self.image_path)-1: 

            self.image_index = self.image_index + 1 

 

        self.set_image(self.image_path, self.image_index) 

 

    def set_image(self, image_path, image_index): 

        if image_path and 

os.path.exists(image_path[image_index]): 

            pixmap = QPixmap(image_path[image_index]) 

            scaled_pixmap = pixmap.scaled(self.size(), 

Qt.KeepAspectRatio, Qt.SmoothTransformation) 

            self.image_label.setPixmap(scaled_pixmap) 

            self.path_label.setText(f"{image_index+1}. 

{image_path[image_index]}") 

        else: 

            self.image_label.setText("Image not found 404") 

 

 

Б.1 Сценарій graphs_window.py 

 

from qt_imports import * 

from matplotlib.backends.backend_qt5agg import FigureCanvasQTAgg 

as FigureCanvas 

from matplotlib.figure import Figure 

 

class GraphsWindow(QWidget): 

    def __init__(self, training_history=None, parent=None): 

        super().__init__(parent) 

        self.setWindowTitle("Graphs") 

        self.resize(600, 400) 

 

        self.figure = Figure() 

        self.canvas = FigureCanvas(self.figure) 

 

        layout = QVBoxLayout() 

        layout.addWidget(self.canvas) 

        self.setLayout(layout) 
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        if training_history: 

            self.plot_history(training_history) 

 

    def plot_history(self, history): 

        self.figure.clear() 

        ax1 = self.figure.add_subplot(1, 2, 1) 

        ax2 = self.figure.add_subplot(1, 2, 2) 

 

        ax1.plot(history['accuracy'], label='Accuracy (train)') 

        if 'val_accuracy' in history: 

            ax1.plot(history['val_accuracy'], label='Accuracy 

(val)') 

        ax1.set_title('Accuracy') 

        ax1.set_xlabel('Epoch') 

        ax1.set_ylabel('Accuracy') 

        ax1.legend() 

 

        ax2.plot(history['loss'], label='Loss (train)') 

        if 'val_loss' in history: 

            ax2.plot(history['val_loss'], label='Loss (val)') 

        ax2.set_title('Loss') 

        ax2.set_xlabel('Epoch') 

        ax2.set_ylabel('Loss') 

        ax2.legend() 

 

        self.canvas.draw() 

 

Б.1 Сценарій logs_window.py 

 
from qt_imports import * 

 

class LogsWindow(QWidget): 

    def __init__(self, parent=None): 

        super().__init__(parent) 

        self.setWindowTitle("Logging") 

        self.resize(600, 300) 

 

        self.text_edit = QTextEdit() 

        self.text_edit.setReadOnly(True) 

        self.text_edit.setStyleSheet("background-color: #1e1e1e; 

color: #d4d4d4; font-family: Consolas;") 

 

        layout = QVBoxLayout() 

        layout.addWidget(self.text_edit) 

 

        self.save_button = QPushButton("Save to logs.txt") 

        self.save_button.clicked.connect(self.save_to_file) 

        layout.addWidget(self.save_button) 

 

        self.setLayout(layout) 
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    def log(self, message: str): 

        self.text_edit.append(f"[LOG] {message}") 

        

self.text_edit.verticalScrollBar().setValue(self.text_edit.verti

calScrollBar().maximum()) 

 

    def log_warning(self, message: str): 

        self.text_edit.append(f"[WARNING] {message}") 

 

    def log_error(self, message: str): 

        self.text_edit.append(f"[ERROR] {message}") 

 

    def clear_logs(self): 

        self.text_edit.clear() 

 

    def save_to_file(self): 

        try: 

            with open("logs.txt", "w", encoding="utf-8") as f: 

                f.write(self.text_edit.toPlainText()) 

        except Exception as e: 

            print(f"Error while saving file: {e}") 

 

 

Б.1 Сценарій modelinfo_window.py 

 

from qt_imports import * 

 

class ModelInfoWindow(QWidget): 

    def __init__(self, model_test_text, model_summary, 

parent=None): 

        super().__init__(parent) 

        self.setWindowTitle("Model summary") 

        self.resize(300, 300) 

 

        layout = QVBoxLayout() 

 

        self.label = QLabel("Summary:") 

        self.label.setAlignment(Qt.AlignCenter) 

        layout.addWidget(self.label) 

 

        self.summary_box = QTextEdit() 

        self.summary_box.setReadOnly(True) 

         

        self.summary_box.setText(model_test_text + '\n' + 

model_summary) 

        layout.addWidget(self.summary_box) 

 

        self.save_button = QPushButton("Save in modelinfo.txt") 

        self.save_button.clicked.connect(self.save_to_file) 

        layout.addWidget(self.save_button) 
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        self.setLayout(layout) 

 

    def save_to_file(self): 

        try: 

            with open("modelinfo.txt", "w", encoding="utf-8") as 

f: 

                f.write(self.summary_box.toPlainText()) 

        except Exception as e: 

            print(f"Error while saving file: {e}") 

 

 

 


