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ДОДАТОК А 

Висвітлення результатів кваліфікаційної роботи 
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ДОДАТОК Б  

Код реалізації програми OpenCV 

Файл collect.py 

import cv2 

user_id: int = int(input("Enter user ID: ")) 

face_cascade = cv2.CascadeClassifier(cv2.data.haarcascades + 

"haarcascade_frontalface_default.xml") 

cap = cv2.VideoCapture(0) 

cv2.namedWindow("live transmission", cv2.WINDOW_AUTOSIZE) 

count: int = 0 

max_count: int = 500 

while count < max_count: 

    ret, frame = cap.read() 

    if not ret: 

        print("Failed to capture frame, trying again...") 

        continue  # Move to the next iteration of the loop 

    gray_frame = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

    faces = face_cascade.detectMultiScale(gray_frame, scaleFactor=1.1, 

minNeighbors=5) 

    for (x, y, w, h) in faces: 

        count += 1 

        cv2.imwrite('DataFaces/User.' + str(user_id) + "." + str(count) + ".jpg", 

gray_frame[y:y + h, x:x + w]) 

        cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 255, 0), 2) 

    if count >= max_count: 

        print("Dataset collection done.............") 

        break 

    cv2.imshow('live transmission', frame) 

    key = cv2.waitKey(5) 

    if key == ord('q'): 
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        break 

cap.release() 

cv2.destroyAllWindows() 

 

Файл train.py 

import cv2 

import numpy as np 

from PIL import Image 

import os 

recognizer = cv2.face.LBPHFaceRecognizer_create() 

path="DataFaces" 

def getImageID(path): 

    imagePath = [os.path.join(path, f) for f in os.listdir(path)] 

    faces=[] 

    ids=[] 

    for imagePaths in imagePath: 

        faceImage = Image.open(imagePaths).convert('L') 

        faceNP = np.array(faceImage) 

        Id= (os.path.split(imagePaths)[-1].split(".")[1]) 

        Id=int(Id) 

        faces.append(faceNP) 

        ids.append(Id) 

        cv2.imshow("Training",faceNP) 

        cv2.waitKey(1) 

    return ids, faces 

IDs, facedata = getImageID(path) 

recognizer.train(facedata, np.array(IDs)) 

recognizer.write("LBPH_Trainer_500.yml") 

cv2.destroyAllWindows() 

print("Training Completed............") 
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Файл main.py 

import cv2 

import time 

import timeit 

 

video = cv2.VideoCapture(0) 

face_cascade = cv2.CascadeClassifier(cv2.data.haarcascades + 

"haarcascade_frontalface_default.xml") 

recognizer = cv2.face.LBPHFaceRecognizer_create() 

recognizer.read("LBPH_Trainer_500.yml") 

name_list = ["", "User 1", "User 2"] 

 

while True: 

    ret, frame = video.read() 

    if not ret: 

        print("Failed to capture frame, trying again...") 

        continue  # Move to the next iteration of the loop 

    gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

    face_detection_start = timeit.default_timer() 

    faces = face_cascade.detectMultiScale(gray, 1.3, 5) 

    face_detection_time = (timeit.default_timer() - face_detection_start) * 1000 

    for (x, y, w, h) in faces: 

        recognition_start = timeit.default_timer() 

        serial, conf = recognizer.predict(gray[y:y + h, x:x + w]) 

        recognition_time = (timeit.default_timer() - recognition_start) * 1000 

        print(f"onf: {conf}") 

        print(f"Face Detection Time: {face_detection_time:.5f} mseconds") 

        print(f"Face Recognition Time: {recognition_time:.5f} mseconds") 

        if conf < 60: 

            cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 0, 255), 1) 
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            cv2.rectangle(frame, (x, y), (x + w, y + h), (50, 50, 255), 2) 

            cv2.rectangle(frame, (x, y - 40), (x + w, y), (50, 50, 255), -1) 

            cv2.putText(frame, name_list[serial], (x, y - 10), 

cv2.FONT_HERSHEY_SIMPLEX, 0.8, (255, 255, 255), 2) 

        else: 

            cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 0, 255), 1) 

            cv2.rectangle(frame, (x, y), (x + w, y + h), (50, 50, 255), 2) 

            cv2.rectangle(frame, (x, y - 40), (x + w, y), (50, 50, 255), -1) 

            cv2.putText(frame, "Unknown", (x, y - 10), cv2.FONT_HERSHEY_SIMPLEX, 

0.8, (255, 255, 255), 2) 

    cv2.imshow("Frame", frame) 

 

    k = cv2.waitKey(1) 

    if k == ord('o') and conf > 50: 

        time.sleep(10) 

    if k == ord("q"): 

        break 

video.release() 

cv2.destroyAllWindows() 

 

 

 

 

 

 

 

 

 

 

 



103 
 

ДОДАТОК В 

Код реалізації програми Face Recognition 

Файл data_collect.py 

 

import cv2 

import face_recognition 

import os 

username = input("Enter username: ") 

max_count = int(input("Enter the number of photos to collect: ")) 

count: int = 0 

user_dir = f"dataset/{username}" 

os.makedirs(user_dir, exist_ok=True) 

cap = cv2.VideoCapture(0) 

while count < max_count: 

    ret, frame = cap.read() 

    if not ret: 

        print("Failed to capture frame, trying again...") 

        continue  # Move to the next iteration of the loop 

    face_locations = face_recognition.face_locations(frame) 

    if face_locations: 

        top, right, bottom, left = face_locations[0] 

        face_img = frame[top:bottom, left:right] 

        filename = os.path.join(user_dir, f"{username}_{count}.jpg") 

        cv2.imwrite(filename, face_img) 

        cv2.rectangle(frame, (left, top), (right, bottom), (0, 255, 0), 2) 

        cv2.putText(frame, f"Photos: {count + 1}/{max_count}", 

                    (10, 30), cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 255, 0), 2) 

        count += 1 

    if count >= max_count: 

        print("Dataset collection done.............") 
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        break 

    cv2.imshow('Face Collection', frame) 

    if cv2.waitKey(1) & 0xFF == ord('q'): 

        break 

cap.release() 

cv2.destroyAllWindows() 

 

Файл main.py 

 

import cv2 

import face_recognition 

import urllib.request 

import numpy as np 

import os 

import pickle 

import timeit 

def encode_known_faces(): 

    known_faces = [] 

    known_names = [] 

    # Цикл проходу по папкам користувачів 

    for username in os.listdir("dataset"): 

        user_dir = os.path.join("dataset", username) 

        # Цикл проходу по файлам в папці користувача 

        for filename in os.listdir(user_dir): 

            image_path = os.path.join(user_dir, filename) 

            try: 

                # Завантаження і кодування 

                image = face_recognition.load_image_file(image_path) 

                encodings = face_recognition.face_encodings(image) 

                # Якщо кодування успішне завантажуємо 
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                if encodings: 

                    known_faces.append(encodings[0]) 

                    known_names.append(username) 

                    print(f"Face successfully encoded: {image_path}") 

                else: 

                    print(f"Could not find face in image: {image_path}") 

            # Помилка на файлі № 

            except Exception as e: 

                print(f"Processing error {image_path}: {e}") 

    # Збереження закодованих обличь 

    with open('known_faces.pkl', 'wb') as f: 

        pickle.dump({ 

            'encodings': known_faces, 

            'names': known_names 

        }, f) 

    print(f"Encoded persons: {len(known_faces)}") 

    return known_faces, known_names 

 

def load_encoded_faces(): 

    try: 

        with open('known_faces.pkl', 'rb') as f: 

            data = pickle.load(f) 

        return data['encodings'], data['names'] 

    except FileNotFoundError: 

        print("Файл с кодировками не найден. Выполняется кодирование...") 

        return encode_known_faces() 

 

def recognize_faces(): 

    # Загурзка закодованих значень через виклик функції 

    known_faces, known_names = load_encoded_faces() 
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    # Перевірка наявності відомих обличь 

    if not known_faces: 

        print("No known faces to recognize!") 

        return 

    # Захоплення камери 

    cap = cv2.VideoCapture(0) 

    recognition_times = [] 

    while True: 

        # Захоплюємо кадр 

        ret, frame = cap.read() 

        # Знаходимо в кадрі обличчя 

        face_locations = face_recognition.face_locations(frame) 

        face_encodings = face_recognition.face_encodings(frame, face_locations) 

        # Обробка знайдених облич 

        for (top, right, bottom, left), face_encoding in zip(face_locations, face_encodings): 

            # Сравнение с известными лицами 

            recognition_start = timeit.default_timer() 

            matches = face_recognition.compare_faces(known_faces, face_encoding) 

            recognition_time = (timeit.default_timer() - recognition_start) * 1000 

            name = "Unknown" 

            recognition_times.append(recognition_time) 

            print(f"Face Recognition Time: {recognition_time:.5f} ms") 

            # Визначаємо ім'я якщо особа розпізнана 

            if True in matches: 

                first_match_index = matches.index(True) 

                name = known_names[first_match_index] 

            # Прямокутник і ім'я 

            cv2.rectangle(frame, (left, top), (right, bottom), (0, 255, 0), 2) 

            cv2.putText(frame, name, (left, top - 10), 

                        cv2.FONT_HERSHEY_SIMPLEX, 0.9, (0, 255, 0), 2) 
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        # Поточний кадр 

        cv2.imshow('Face Recognition', frame) 

        # Вихід за клавішею 'q' 

        if cv2.waitKey(1) & 0xFF == ord('q'): 

            break 

    # Звільняємо ресурси 

    cap.release() 

    cv2.destroyAllWindows() 

 

def prepare_face_recognition(): 

    # Перевірка наявності файлу кодування 

    if not os.path.exists('known_faces.pkl'): 

        print("Encoding file not found. Initial encoding in progress...") 

        encode_known_faces() 

 

def main(): 

    prepare_face_recognition() 

    recognize_faces() 

 

if __name__ == "__main__": 

    main() 
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ДОДАТОК Г  

Демонстраційний матеріал 
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