
78 
 

ДОДАТОК А 

Апробація результатів роботи 

 

 

Рисунок А.1 – Титуальний аркуш електронного видання  
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Рисунок А.2 – Зміст тези, 1 сторінка 
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Рисунок А.3 – Зміст тези, 2 сторінка 
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Рисунок А.4 – Титуальний аркуш електронного видання 
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Рисунок А.5 – Зміст статті, 1 сторінка 
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Рисунок А.6 – Зміст статті, 2 сторінка 
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Рисунок А.7 – Зміст статті, 3 сторінка 
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Рисунок А.8 – Зміст статті, 4 сторінка 
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Рисунок А.9 – Зміст статті, 5 сторінка 
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ДОДАТОК Б 

Код програми 

 

import cvzone 

import cv2 

from cvzone.HandTrackingModule import HandDetector 

import numpy as np 

from google import genai 

from PIL import Image, ImageDraw, ImageFont 

import streamlit as st 

import time 

import csv 

from datetime import datetime 

import threading 

import winsound 

import requests 

import io 

 

 

BOT_TOKEN = "7840194256:AAGCh2qDRpdChvTzWcz2PdYnDwpGMIl4gz8" 

CHAT_ID = "-1002212573067" 

 

DETECTION_CONFIDENCE = 0.8 

MIN_TRACKING_CONFIDENCE = 0.7 

 

 

def log_event(event): 

    with open("logs.csv", "a", newline="", encoding="utf-8-sig") as file:   

        writer = csv.writer(file) 

        now = datetime.now().strftime("%Y-%m-%d %H:%M:%S") 

        writer.writerow([now, f"Подія: {event}"]) 
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def send_telegram_alert(img, text, gesture_type): 

    url = f"https://api.telegram.org/bot{BOT_TOKEN}/sendPhoto" 

 

    img_pil = Image.fromarray(cv2.cvtColor(img, cv2.COLOR_BGR2RGB)) 

    draw = ImageDraw.Draw(img_pil) 

 

     

    font_path = "RobotoMono.ttf"  # Наприклад: "arial.ttf" або "times.ttf" 

    font_size = 30 

    try: 

        font = ImageFont.truetype(font_path, font_size) 

    except: 

        font = ImageFont.load_default() 

        print("Увага: використовується стандартний шрифт замість українського") 

 

    if gesture_type == "alert": 

        draw.text((50, 50), " ТРИВОГА", font=font, fill=(255, 0, 0))   

    elif gesture_type == "help": 

        draw.text((50, 50), " ПОТРІБНА ДОПОМОГА", font=font, fill=(0, 165, 255))   

    alert_img = cv2.cvtColor(np.array(img_pil), cv2.COLOR_RGB2BGR) 

 

    _, img_encoded = cv2.imencode('.jpg', alert_img) 

    img_bytes = img_encoded.tobytes() 

 

    files = {'photo': ('alert.jpg', img_bytes)} 

    data = {'chat_id': CHAT_ID, 'caption': text} 

 

    requests.post(url, files=files, data=data) 

 

 

col1, col2 = st.columns([2, 1]) 

with col1: 
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    run = st.checkbox("Run", value=True) 

    FRAME_WINDOW = st.image([]) 

 

with col2: 

    output_text_area = st.title("Answer") 

    output_text_area = st.subheader("") 

 

client = genai.Client(api_key="AIzaSyBbgm76F4zAxsftl2LpOpHfU0Tu6Wt6yM8") 

 

cap = cv2.VideoCapture(0) 

detector = HandDetector( 

    staticMode=False, 

    maxHands=1, 

    modelComplexity=1, 

    detectionCon=DETECTION_CONFIDENCE, 

    minTrackCon=MIN_TRACKING_CONFIDENCE 

) 

 

GESTURE_HISTORY_LENGTH = 5 

gesture_history = [] 

current_gesture = None 

gesture_stable_time = 0 

 

 

def get_stable_gesture(new_gesture): 

    global gesture_history, current_gesture, gesture_stable_time 

 

    gesture_history.append(new_gesture) 

    if len(gesture_history) > GESTURE_HISTORY_LENGTH: 

        gesture_history.pop(0) 
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    if len(gesture_history) == GESTURE_HISTORY_LENGTH and all(g == new_gesture for 

g in gesture_history): 

        if current_gesture == new_gesture: 

            gesture_stable_time += 1 

        else: 

            current_gesture = new_gesture 

            gesture_stable_time = 1 

 

        if gesture_stable_time >= 3: 

            return current_gesture 

    return None 

 

 

def getHandInfo(img): 

    hands, img = detector.findHands(img, draw=True, flipType=True) 

    if hands: 

        hand = hands[0] 

        lmList = hand["lmList"] 

        fingers = detector.fingersUp(hand) 

        return fingers, lmList, hand 

    else: 

        return None 

 

 

def draw(info, prev_pos, canvas): 

    fingers, lmList, hand = info 

    current_pos = None 

 

    if fingers == [0, 1, 0, 0, 0]:   

        index_tip = lmList[8] 

        thumb_tip = lmList[4] 
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        distance = ((index_tip[0] - thumb_tip[0]) ** 2 + (index_tip[1] - thumb_tip[1]) ** 2) ** 

0.5 

 

        if distance > 50: 

            current_pos = index_tip[0:2] 

            if prev_pos is not None: 

                cv2.line(canvas, current_pos, prev_pos, color=(255, 0, 255), thickness=10) 

            else: 

                prev_pos = current_pos 

 

    elif fingers == [1, 1, 1, 1, 1]: 

        canvas = np.zeros_like(img) 

 

    return current_pos, canvas 

 

 

def sendToAI(canvas, fingers): 

    if fingers == [1, 1, 1, 1, 0]: 

        if np.any(canvas > 0): 

            pil_image = Image.fromarray(cv2.cvtColor(canvas, cv2.COLOR_BGR2RGB)) 

            response = client.models.generate_content( 

                model="gemini-2.0-flash", 

                contents=["Розв'яжи математичне рівняння", pil_image] 

            ) 

            return response.text 

    return None 

 

 

prev_pos = None 

canvas = None 

image_combined = None 

output_text = "" 
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last_gesture_time = time.time() 

 

while run: 

    success, img = cap.read() 

    if not success: 

        continue 

 

    img = cv2.flip(img, 1) 

 

    if canvas is None: 

        canvas = np.zeros_like(img) 

 

    info = getHandInfo(img) 

    if info: 

        fingers, lmList, hand = info 

 

        stable_gesture = get_stable_gesture(tuple(fingers)) 

 

        if stable_gesture: 

            if stable_gesture == (0, 0, 0, 0, 0):   

                if time.time() - last_gesture_time > 5: 

                    blink_canvas = np.zeros_like(img) 

                    blink_canvas[:] = (0, 0, 255) 

                    for _ in range(3): 

                        FRAME_WINDOW.image(blink_canvas, channels="BGR") 

                        time.sleep(0.2) 

                        FRAME_WINDOW.image(img, channels="BGR") 

                        time.sleep(0.2) 

 

                    threading.Thread(target=lambda: winsound.Beep(1000, 500)).start() 

                    log_event("ТРИВОГА") 
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                    threading.Thread( 

                        target=send_telegram_alert, 

                        args=(img, "ТРИВОГА! ", "alert") 

                    ).start() 

 

                    output_text = "ТРИВОГА!" 

                    last_gesture_time = time.time() 

 

            elif stable_gesture == (0, 1, 1, 1, 0):   

                if time.time() - last_gesture_time > 5: 

                    help_canvas = np.zeros_like(img) 

                    help_canvas[:] = (0, 165, 255)   

                    FRAME_WINDOW.image(help_canvas, channels="BGR") 

                    time.sleep(0.5) 

                    FRAME_WINDOW.image(img, channels="BGR") 

                    time.sleep(0.5) 

                    FRAME_WINDOW.image(help_canvas, channels="BGR") 

                    time.sleep(0.5) 

                    FRAME_WINDOW.image(img, channels="BGR") 

 

                    log_event("Потрібна допомога") 

 

                    threading.Thread( 

                        target=send_telegram_alert, 

                        args=(img, "ПОТРІБНА ДОПОМОГА! ", "help") 

                    ).start() 

 

                    output_text = " Запитано допомогу" 

                    last_gesture_time = time.time() 

 

            elif stable_gesture == (1, 0, 0, 0, 0):   

                if time.time() - last_gesture_time > 5: 



94 
 

                    green_canvas = np.zeros_like(img) 

                    green_canvas[:] = (0, 255, 0) 

                    FRAME_WINDOW.image(green_canvas, channels="BGR") 

                    time.sleep(1) 

                    log_event("Стан: НОРМА") 

                    threading.Thread( 

                        target=send_telegram_alert, 

                        args=(img, " Стан: НОРМА ", "normal") 

                    ).start() 

                    output_text = " Стан: НОРМА" 

                    last_gesture_time = time.time() 

 

            elif stable_gesture == (1, 0, 0, 0, 1):   

                if time.time() - last_gesture_time > 5: 

                    log_event("Огляд завершено") 

                    threading.Thread( 

                        target=send_telegram_alert, 

                        args=(img, " Огляд завершено ", "normal") 

                    ).start() 

                    output_text = " Огляд завершено" 

                    last_gesture_time = time.time() 

 

        prev_pos, canvas = draw(info, prev_pos, canvas) 

        result = sendToAI(canvas, fingers) 

        if result: 

            output_text = result 

 

    image_combined = cv2.addWeighted(img, 0.7, canvas, 0.3, 0) 

    FRAME_WINDOW.image(image_combined, channels="BGR") 

 

    if output_text: 

        output_text_area.text(output_text) 
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    cv2.waitKey(1) 

cap.release() 
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ДОДАТОК В 

Демонстраційний матеріал 
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