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ДОДАТОК А  

Лістинг програми 

 

 

import cv2 

from ultralytics import YOLO 

 

# Завантажуємо YOLOv8 

model_yolo = YOLO('yolov8n.pt')  # заміни на свій файл, якщо треба 

 

# Класи COCO 

coco_classes = [ 

    "person", "bicycle", "car", "motorcycle", "airplane", "bus", "train", 

    "truck", "boat", "traffic light", "fire hydrant", "stop sign", "parking meter", 

    "bench", "bird", "cat", "dog", "horse", "sheep", "cow", "elephant", "bear", 

    "zebra", "giraffe", "backpack", "umbrella", "handbag", "tie", "suitcase", 

    "frisbee", "skis", "snowboard", "sports ball", "kite", "baseball bat", 

    "baseball glove", "skateboard", "surfboard", "tennis racket", "bottle", 

    "wine glass", "cup", "fork", "knife", "spoon", "bowl", "banana", "apple", 

    "sandwich", "orange", "broccoli", "carrot", "hot dog", "pizza", "donut", 

    "cake", "chair", "couch", "potted plant", "bed", "dining table", "toilet", 

    "tv", "laptop", "mouse", "remote", "keyboard", "cell phone", "microwave", 

    "oven", "toaster", "sink", "refrigerator", "book", "clock", "vase", 

    "scissors", "teddy bear", "hair drier", "toothbrush" 

] 

 

# Константа для приблизної оцінки відстані 

K = 5000 

 

# Відкриваємо камеру 
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cap = cv2.VideoCapture(0) 

 

while True: 

    ret, frame = cap.read() 

    if not ret: 

        break 

 

    results_yolo = model_yolo(frame) 

    operator_detected = False 

 

    for result in results_yolo: 

        for box in result.boxes: 

            cls = int(box.cls[0]) 

            class_name = coco_classes[cls] if cls < len(coco_classes) else "unknown" 

 

            x1, y1, x2, y2 = map(int, box.xyxy[0]) 

            bbox_height = y2 - y1 

 

            distance_cm = K / (bbox_height + 1e-5) 

            distance_cm = round(distance_cm, 1) 

            distance_cm = min(max(distance_cm, 0), 999) 

 

            label = f"{class_name}, {distance_cm} cm" 

 

            # Вибір кольору підпису 

            if distance_cm < 10: 

                color = (0, 0, 255)  # червоний 

            else: 

                color = (0, 255, 0)  # зелений 
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            # Малюємо прямокутник і підпис 

            cv2.rectangle(frame, (x1, y1), (x2, y2), color, 2) 

            cv2.putText(frame, label, (x1, y1 - 10), cv2.FONT_HERSHEY_SIMPLEX, 

0.7, color, 2) 

 

            if class_name == "person": 

                operator_detected = True 

 

                # Логіка команд 

                if distance_cm < 1: 

                    command = "Stop" 

                    print("Recognized command:", command) 

                elif distance_cm < 8: 

                    command = "Emergency stop" 

                    print("Recognized command:", command) 

                elif 11 <= distance_cm <= 15: 

                    command = "Slow down" 

                    print("Recognized command:", command) 

                elif distance_cm > 15: 

                    command = "Normal operation" 

                    print("Recognized command:", command) 

                else: 

                    command = "No action" 

 

                # Виводимо команду на кадр 

                cv2.putText(frame, command, (x1, y1 - 40), 

cv2.FONT_HERSHEY_SIMPLEX, 0.7, (255, 0, 255), 2) 

 

    if not operator_detected: 
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        cv2.putText(frame, "Operator not found", (10, 50), 

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

 

    cv2.imshow("Work zone", frame) 

    if cv2.waitKey(1) & 0xFF == 27: 

        break 

 

cap.release() 

cv2.destroyAllWindows() 
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ДОДАТОК Б  

Апробація результатів кваліфікаційної роботи 
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ДОДАТОК В  

Демонстраційний матеріал 
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