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ДОДАТОК А 

Програма кодування технічної інформації про стан мобільного робота в відео 

потоці 

 

 

import cv2 

 

def string_to_binary(data): 

    # Convert each character to its 8-bit binary representation 

    binary_data = ''.join(format(ord(char), '08b') for char in data) 

    return binary_data 

 

def encode_data_in_frame(frame, data): 

    binary_data = string_to_binary(data) 

    data_len = len(binary_data) 

 

    h, w, _ = frame.shape 

    max_data_len = h * w * 3  # Each pixel has 3 channels (RGB) 

    if data_len > max_data_len: 

        raise ValueError("Data is too large to fit in the frame.") 

 

    data_index = 0 

    for i in range(h): 

        for j in range(w): 

            if data_index < data_len: 

                pixel = list(frame[i, j]) 

                for k in range(3): 

                    if data_index < data_len: 

                        bit_value = int(binary_data[data_index]) 
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                        # Clear the least significant bit 

                        pixel[k] &= 254 

                        # Set the least significant bit to bit_value 

                        pixel[k] |= bit_value 

                        data_index += 1 

                frame[i, j] = tuple(pixel) 

    return frame 

 

# Technical information to be encoded (Ukrainian text) 

technical_data = "Temp:23" 

 

# Open the camera 

cap = cv2.VideoCapture(0) 

 

if not cap.isOpened(): 

    print("Error: Could not open camera.") 

    exit() 

 

while True: 

    # Capture a frame 

    ret, frame = cap.read() 

 

    if not ret: 

        print("Error: Could not read frame from camera.") 

        break 

 

    # Display the frame 

    cv2.imshow('Camera Feed', frame) 
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    # Press 'c' to encode information and save the image 

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

        try: 

            frame_with_data = encode_data_in_frame(frame.copy(), 

technical_data) 

            cv2.imwrite('cod.jpg', frame_with_data) 

            print("Image encoded and saved successfully.") 

        except ValueError as e: 

            print(f"Error during encoding: {e}") 

            continue 

 

    # Press 'q' to quit 

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

        break 

 

# Release the camera and close all windows 

cap.release() 

cv2.destroyAllWindows() 
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ДОДАТОК Б 

Програма декодування технічної інформації про стан мобільного робота 

 

 

import cv2 

 

def binary_to_string(binary_data): 

    # Split the binary string into 8-bit characters 

    chars = [binary_data[i:i+8] for i in range(0, len(binary_data), 8)] 

    # Convert each 8-bit character to the corresponding ASCII character 

    text = ''.join(chr(int(char, 2)) for char in chars) 

    return text 

 

def decode_data_from_frame(frame): 

    h, w, _ = frame.shape 

 

    binary_data = '' 

    for i in range(h): 

        for j in range(w): 

            pixel = frame[i, j] 

            for k in range(3): 

                # Get the least significant bit from each RGB channel 

                lsb = pixel[k] & 1 

                binary_data += str(lsb) 

 

    # Decode binary data to text considering English characters (ASCII) 

    decoded_text = binary_to_string(binary_data) 

    return decoded_text 
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# Load the encoded image 

encoded_image = cv2.imread('cod.jpg') 

 

if encoded_image is None: 

    print("Error: Could not open or find the encoded image.") 

else: 

    try: 

        # Decode technical information from the image 

        decoded_info = decode_data_from_frame(encoded_image) 

 

        # Display the decoded information on the image 

        cv2.putText(encoded_image, decoded_info, (20, 40), 

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

 

        # Display the decoded image along with the displayed information 

        cv2.imshow('Decoded Image', encoded_image) 

        cv2.waitKey(0) 

        cv2.destroyAllWindows() 

 

    except Exception as e: 

        print(f"Error during decoding: {e}") 
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ДОДАТОК В 

Апробація результатів наукових досліджень 
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ДОДАТОК Г 

Демонстраційний матеріал 
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