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ДОДАТОК А 

 

Лістинг програми для керування роботом помічником 

 

import io 

import subprocess 

import cv2 

import numpy as np 

import os 

import speech_recognition as sr 

from gtts import gTTS 

import wikipedia 

from datetime import datetime 

import pytz 

import threading 

from flask import Flask, Response, render_template 

from deepface import DeepFace  

from g4f.client import Client 

 

app = Flask(__name__) 

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

'haarcascade_frontalface_default.xml') 

 

def ask_chatgpt(prompt): 

    client = Client() 

    response = client.chat.completions.create( 

        model="gpt-4o-mini", 

        messages=[{"role": "user", "content": prompt}], 

        web_search=False 
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    ) 

    print(response.choices[0].message.content) 

    return response.choices[0].message.content 

 

def gen(): 

    while True: 

        cmd = ['libcamera-still', '--width', '640', '--height', '480', '--output', '/dev/stdout', '-

-quality', '10'] 

        process = subprocess.Popen(cmd, stdout=subprocess.PIPE, 

stderr=subprocess.PIPE) 

        frame = process.stdout.read() 

 

        if frame: 

            np_array = np.frombuffer(frame, np.uint8) 

            image = cv2.imdecode(np_array, cv2.IMREAD_COLOR) 

 

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

 

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

minNeighbors=5, minSize=(30, 30)) 

 

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

                face_image = image[y:y+h, x:x+w] 

 

                try: 

                    analysis = DeepFace.analyze(face_image, actions=['age', 'gender', 

'emotion'], enforce_detection=False) 

                    age = analysis[0]['age'] 

                    gender = analysis[0]['gender'] 
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                    emotion = analysis[0]['dominant_emotion'] 

 

                    cv2.putText(image, f'Age: {age}', (x, y-30), 

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

                    cv2.putText(image, f'Gender: {gender}', (x, y-50), 

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

                    cv2.putText(image, f'Emotion: {emotion}', (x, y-70), 

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

                except Exception as e: 

                    print(f"Error analyzing face: {e}") 

 

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

 

            ret, jpeg = cv2.imencode('.jpg', image) 

            if ret: 

                yield (b'--frame\r\n' 

                       b'Content-Type: image/jpeg\r\n\r\n' + jpeg.tobytes() + b'\r\n') 

 

def speak(text): 

    if not text.strip(): 

        print("Empty text provided to speak()") 

        return 

 

    try: 

        tts = gTTS(text=text, lang='en') 

        tts.save("audio.mp3") 

        os.system("mpg321 audio.mp3") 

    except Exception as e: 

        print(f"Error while speaking: {e}") 
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def speech_to_text(): 

    recognizer = sr.Recognizer() 

    with sr.Microphone() as source: 

        recognizer.adjust_for_ambient_noise(source) 

        print("Listening...") 

        audio = recognizer.listen(source, phrase_time_limit=4) 

 

    try: 

        print("You said: " + recognizer.recognize_google(audio)) 

        return recognizer.recognize_google(audio) 

    except sr.UnknownValueError: 

        print("Sorry, I didn't catch that.") 

        return None 

    except sr.RequestError as e: 

        print(f"Error with the speech recognition service: {e}") 

        return None 

 

def search_wikipedia(query): 

    try: 

        if query.lower().startswith("who is") or query.lower().startswith("who are"): 

            person = query[4:].strip()   

            summary = wikipedia.summary(person, sentences=2)  

            print(f"Information about {person}: {summary}") 

            speak(summary) 

        else: 

            print("I can only search for 'Who is' or 'Who are' questions right now.") 

            speak("Sorry, I can only search for 'Who is' or 'Who are' questions.") 

    except wikipedia.exceptions.DisambiguationError as e: 



90 

 

        print(f"Disambiguation Error: {e}") 

        speak("Sorry, there are multiple people or topics with that name. Please be more 

specific.") 

    except wikipedia.exceptions.PageError: 

        print("Sorry, I couldn't find any information on Wikipedia for that search.") 

        speak("Sorry, I couldn't find any information on Wikipedia for that search.") 

 

def get_current_date_time(): 

    local_time = datetime.now(pytz.timezone("Europe/Kyiv")) 

    return local_time.strftime("%A, %d %B %Y, %I:%M %p") 

 

def voice_command_loop(): 

    while True: 

        speech = speech_to_text() 

        if speech: 

            print(f"You said: {speech}") 

            speak(speech) 

 

            if "repeat after me" in speech.lower(): 

                print("Repeating: " + speech[15:])  

                speak(speech[15:]) 

            elif "who is" in speech.lower() or "who are" in speech.lower(): 

                search_wikipedia(speech) 

            elif "what day is it" in speech.lower() or "what is the date" in speech.lower(): 

                current_date_time = get_current_date_time() 

                print(f"The current date and time is: {current_date_time}") 

                speak(f"The current date and time is: {current_date_time}") 

            elif "chat" in speech.lower(): 

                print("Chat find : " + speech[9:]) 
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                response = ask_chatgpt(speech[9:]) 

                print("Response ChatGPT:", response) 

                speak(response) 

            else: 

                print("I didn't understand your request.") 

 

@app.route('/') 

def index(): 

    return '''\ 

<!DOCTYPE html> 

<html lang="en"> 

<head> 

    <meta charset="UTF-8"> 

    <meta name="viewport" content="width=device-width, initial-scale=1.0"> 

    <title>Robot Control Interface</title> 

    <script> 

        let baseUrl1 = ""; 

        let baseUrl2 = ""; 

 

        function setBaseUrls() { 

            baseUrl1 = document.getElementById("baseUrl1").value; 

            baseUrl2 = document.getElementById("baseUrl2").value; 

 

            if (baseUrl1) { 

                document.getElementById("streamImg").src = baseUrl1 + "/stream"; 

                logStatus("URLs configured successfully"); 

            } else { 

                alert("Enter URL to move!"); 

            } 
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        } 

 

        function sendCommand(command) { 

            if (baseUrl1) { 

                fetch(baseUrl1 + "/action?go=" + command) 

                    .then(response => { 

                        console.log("Command sent:", command); 

                        logStatus(`Movement command sent: ${command}`); 

                    }) 

                    .catch(error => { 

                        console.error("Error:", error); 

                        logStatus(`Error sending command: ${error.message}`); 

                    }); 

            } else { 

                alert("Enter URL to move!"); 

            } 

        } 

 

        function sendAngle(joint, value) { 

            if (baseUrl2) { 

                fetch(baseUrl1 + "/move?joint=" + joint + "&direction=" + value) 

                    .then(response => { 

                        console.log(`Angle sent: ${joint}=${value}`); 

                        logStatus(`Joint ${joint} set to ${value}°`); 

                        document.getElementById(joint.toLowerCase() + '-value').textContent 

= value + '°'; 

                    }) 

                    .catch(error => { 

                        console.error("Error:", error); 
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                        logStatus(`Error controlling joint: ${error.message}`); 

                    }); 

            } else { 

                alert("Enter URL to control angles!"); 

            } 

        } 

 

        function logStatus(message) { 

            const timestamp = new Date().toLocaleTimeString(); 

            const logContent = document.getElementById("statusLogContent"); 

            logContent.innerHTML += `[${timestamp}] ${message}<br>`; 

            logContent.scrollTop = logContent.scrollHeight; 

        } 

 

        window.onload = function () { 

            document.getElementById("baseUrl1").value = "http://192.168.0.100"; 

            document.getElementById("baseUrl2").value = "http://192.168.0.101"; 

            logStatus("System initialized"); 

        } 

    </script> 

</head> 

<body> 

<div> 

    <div class="header"> 

        <h1>Robot Control Interface</h1> 

        <p>Intelligent Face Recognition & Voice Assistant System</p> 

    </div> 

 

    <div class="content"> 
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        <div class="section"> 

            <div class="section-header">Video Monitoring</div> 

            <div class="section-content"> 

                <div class="video-section"> 

                    <div class="video-container"> 

                        <h3>Face Analysis Feed</h3> 

                        <img src="/video_feed" width="640" height="480" alt="Face 

Analysis Feed"> 

                    </div> 

 

                    <div class="video-container"> 

                        <h3>ESP32-CAM Robot View</h3> 

                        <img id="streamImg" src="/stream" width="640" height="480" 

alt="Robot Camera Feed"> 

                    </div> 

                </div> 

            </div> 

        </div> 

 

        <div class="section"> 

            <div class="section-header">System Configuration</div> 

            <div class="section-content"> 

                <table class="config-table"> 

                    <tr> 

                        <td>Movement Control URL:</td> 

                        <td><input type="text" id="baseUrl1" 

placeholder="http://192.168.0.100"></td> 

                    </tr> 

                    <tr> 
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                        <td>Joint Control URL:</td> 

                        <td><input type="text" id="baseUrl2" 

placeholder="http://192.168.0.101"></td> 

                    </tr> 

                </table> 

                <button class="btn btn-primary" onclick="setBaseUrls()">Apply 

Configuration</button> 

            </div> 

        </div> 

 

        <div class="section"> 

            <div class="section-header">Control Systems</div> 

            <div class="section-content"> 

                <div class="controls-section"> 

                    <div> 

                        <h4 style="margin-bottom: 15px; color: #2c3e50;">Movement 

Controls</h4> 

                        <div class="movement-controls"> 

                            <button class="btn btn-forward" 

onclick="sendCommand('forward')">Forward</button> 

                            <button class="btn btn-left" 

onclick="sendCommand('left')">Left</button> 

                            <button class="btn btn-stop" 

onclick="sendCommand('stop')">STOP</button> 

                            <button class="btn btn-right" 

onclick="sendCommand('right')">Right</button> 

                            <button class="btn btn-backward" 

onclick="sendCommand('backward')">Backward</button> 

                        </div> 
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                    </div> 

 

                    <div> 

                        <h4 style="margin-bottom: 15px; color: #2c3e50;">Joint 

Control</h4> 

                        <div class="joint-controls"> 

                            <label>P Joint:</label> 

                            <input type="range" min="0" max="180" value="90" 

onchange="sendAngle('P', this.value)"> 

                            <span class="joint-value" id="p-value">90°</span> 

                        </div> 

                        <div class="joint-controls"> 

                            <label>M Joint:</label> 

                            <input type="range" min="0" max="180" value="90" 

onchange="sendAngle('M', this.value)"> 

                            <span class="joint-value" id="m-value">90°</span> 

                        </div> 

                        <div class="joint-controls"> 

                            <label>LR Joint:</label> 

                            <input type="range" min="0" max="180" value="90" 

onchange="sendAngle('LR', this.value)"> 

                            <span class="joint-value" id="lr-value">90°</span> 

                        </div> 

                        <div class="joint-controls"> 

                            <label>B Joint:</label> 

                            <input type="range" min="0" max="180" value="90" 

onchange="sendAngle('B', this.value)"> 

                            <span class="joint-value" id="b-value">90°</span> 

                        </div> 
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                    </div> 

                </div> 

            </div> 

        </div> 

    </div> 

</div> 

 

<script> 

    document.querySelectorAll('input[type="range"]').forEach(slider => { 

        slider.addEventListener('input', function () { 

            const joint = this.onchange.toString().match(/'(\w+)'/)[1]; 

            const valueSpan = document.getElementById(joint.toLowerCase() + '-value'); 

            if (valueSpan) { 

                valueSpan.textContent = this.value + '°'; 

            } 

        }); 

    }); 

</script> 

</body> 

</html>  ''' 

@app.route('/video_feed') 

def video_feed(): 

    return Response(gen(), mimetype='multipart/x-mixed-replace; boundary=frame') 

if __name__ == '__main__': 

    voice_thread = threading.Thread(target=voice_command_loop) 

    voice_thread.daemon = True 

    voice_thread.start() 

 

    app.run(host='0.0.0.0', port=8000, debug=True) 
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ДОДАТОК Б 

 

Результати експерименту 

 

Таблиця Б.1 – Точки отримані емпіричним методом в ході проведення 

експерименту 

Input Length (words) Response Time (ms) 

1 10.00 

2 56.42 

3 10.00 

4 10.00 

5 244.99 

6 23.53 

7 10.00 

8 219.56 

9 10.00 

10 10.00 

11 121.98 

12 215.54 

13 200.95 

14 82.47 

15 10.00 

16 325.07 

17 536.19 

18 262.35 

19 164.00 

20 243.61 

21 112.54 
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Продоження табл. Б.1 

Input Length (words) Response Time (ms) 

22 182.93 

23 121.05 

24 156.59 

25 197.99 

26 220.89 

27 158.26 

28 402.72 

29 184.84 

30 291.05 

31 345.06 

32 379.66 

33 60.20 

34 288.28 

35 325.78 

36 284.42 

37 208.49 

38 416.51 

39 182.25 

40 307.74 

41 244.08 

42 362.77 

43 381.98 

44 103.85 

45 90.13 

46 269.32 

47 258.05 
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Продоження табл.Б.1 

Input Length (words) Response Time (ms) 

48 352.05 

49 394.26 

50 177.53 

51 228.02 

52 324.09 

53 658.92 

54 160.87 

55 356.91 

56 413.92 

57 454.40 

58 368.27 

59 347.91 

60 406.62 

61 389.28 

62 388.52 

63 479.59 

64 282.36 

65 371.71 

66 539.78 

67 417.10 

68 392.45 

69 316.74 

70 396.81 

71 461.58 

72 470.76 

73 531.14 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

74 511.11 

75 634.00 

76 393.21 

77 716.68 

78 604.98 

79 576.73 

80 295.23 

81 639.16 

82 212.31 

83 499.07 

84 51.31 

85 490.30 

86 561.93 

87 519.27 

88 455.16 

89 493.43 

90 234.18 

91 564.91 

92 467.81 

93 647.27 

94 760.18 

95 753.90 

96 420.22 

97 475.99 

98 589.14 

99 698.22 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

100 535.74 

101 574.77 

102 617.17 

103 566.02 

104 608.48 

105 608.57 

106 611.06 

107 617.14 

108 681.71 

109 560.67 

110 364.32 

111 599.81 

112 770.35 

113 655.29 

114 526.77 

115 710.68 

116 794.29 

117 493.10 

118 514.05 

119 577.85 

120 576.86 

121 938.52 

122 594.04 

123 837.66 

124 828.92 

125 830.02 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

126 788.66 

127 663.18 

128 698.09 

129 627.40 

130 661.94 

131 647.96 

132 782.47 

133 714.82 

134 848.47 

135 942.97 

136 1105.03 

137 798.78 

138 631.94 

139 992.87 

140 813.71 

141 932.79 

142 698.68 

143 787.40 

144 875.84 

145 751.50 

146 1019.73 

147 1070.31 

148 919.89 

149 819.15 

150 805.73 

151 858.64 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

152 857.70 

153 824.09 

154 994.81 

155 820.13 

156 918.21 

157 1115.73 

158 834.07 

159 945.44 

160 884.53 

161 996.92 

162 897.38 

163 743.77 

164 892.74 

165 880.93 

166 1093.16 

167 965.81 

168 998.06 

169 1006.04 

170 1002.14 

171 865.16 

172 844.32 

173 857.87 

174 914.04 

175 849.17 

176 1065.40 

177 1362.28 

 



105 

 

Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

178 1007.19 

179 728.63 

180 1073.05 

181 921.82 

182 1172.15 

183 1094.56 

184 928.22 

185 1187.88 

186 1081.93 

187 1095.61 

188 1055.80 

189 1450.37 

190 1121.60 

191 1146.84 

192 1150.74 

193 1037.41 

194 1147.36 

195 1150.91 

196 1379.80 

197 1057.38 

198 1343.75 

199 1117.29 

200 1063.12 

201 1265.29 

202 1210.42 

203 1238.60 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

204 1274.03 

205 1178.15 

206 1286.51 

207 1310.14 

208 1336.16 

209 1198.26 

210 1210.77 

211 1086.39 

212 1111.86 

213 1323.11 

214 1295.16 

215 1224.52 

216 1252.35 

217 1287.79 

218 1480.57 

219 1407.61 

220 1341.44 

221 1214.15 

222 1296.19 

223 1520.85 

224 1546.48 

225 1474.49 

226 1496.54 

227 1412.57 

228 1187.34 

229 1435.99 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

230 1241.63 

231 1243.95 

232 1454.52 

233 1478.59 

234 1552.61 

235 1450.16 

236 1531.49 

237 1328.71 

238 1221.58 

239 1481.16 

240 1380.44 

241 1199.47 

242 1299.32 

243 1629.52 

244 1502.84 

245 1447.73 

246 1521.99 

247 1570.44 

248 1367.27 

249 1418.48 

250 1325.99 

251 1474.03 

252 1328.79 

253 1562.27 

254 1657.32 

255 1504.99 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

256 1429.18 

257 1512.05 

258 1596.12 

259 1505.28 

260 1492.96 

261 1532.71 

262 1653.85 

263 1518.39 

264 1483.40 

265 1374.03 

266 1818.72 

267 1710.31 

268 1873.62 

269 1723.24 

270 1691.18 

271 1579.39 

272 1710.46 

273 1586.69 

274 1729.52 

275 1701.17 

276 1632.37 

277 1944.69 

278 1578.74 

279 1782.01 

280 1632.63 

281 1557.83 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

282 1630.46 

283 1632.81 

284 1786.17 

285 1817.09 

286 1802.95 

287 1631.20 

288 1676.17 

289 1506.38 

290 1857.33 

291 1850.16 

292 1712.46 

293 1772.59 

294 1538.52 

295 1616.08 

296 1837.57 

297 1660.91 

298 1722.70 

299 1838.99 

300 1794.80 

301 1873.98 

302 1923.87 

303 1966.46 

304 1870.92 

305 1973.10 

306 1854.01 

307 1754.30 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

308 1929.16 

309 1965.00 

310 2026.44 

311 1638.33 

312 1798.53 

313 1751.51 

314 1995.99 

315 1765.36 

316 1718.74 

317 1935.11 

318 2149.72 

319 2053.64 

320 1721.66 

321 1956.41 

322 2019.80 

323 1919.73 

324 1992.49 

325 2186.78 

326 2002.71 

327 1871.16 

328 2058.04 

329 2024.41 

330 1982.53 

331 1860.65 

332 1914.69 

333 2191.13 
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Продовження табл. Б.1 

Input Length (words) Response Time (ms) 

334 1969.22 

335 2060.62 

336 1912.08 

337 1998.07 

338 2119.72 

339 2045.22 

340 1977.09 

341 1985.35 

342 1862.81 

343 2039.87 

344 2062.03 

345 2006.06 

346 1958.40 

347 2300.56 

348 2161.65 

349 2040.59 

350 2115.31 

351 2114.42 

352 2227.60 

353 2173.44 

354 2046.80 

355 2105.82 

356 2138.87 

357 2198.09 

358 2329.59 

359 2141.71 
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Продовження табл. Б.1 

Input Length (words) Response Time (ms) 

360 2133.39 

361 2326.52 

362 2284.99 

363 2149.22 

364 2059.72 

365 2154.48 

366 2251.04 

367 2460.03 

368 2161.58 

369 2155.70 

370 2314.63 

371 2298.70 

372 2189.69 

373 2211.88 

374 2292.67 

375 2461.37 

376 2105.44 

377 2269.56 

378 2317.44 

379 2428.63 

380 2306.92 

381 2465.40 

382 2335.14 

383 2535.42 

384 2189.47 

385 2325.77 
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Продовження табл.Б.1 

Input Length (words) Response Time (ms) 

386 2290.35 

387 2378.22 

388 2314.45 

389 2490.76 

390 2406.44 

391 2285.52 

392 2393.50 

393 2505.69 

394 2480.69 

395 2495.09 

396 2462.93 

397 2348.03 

398 2356.99 

399 2313.50 

400 2340.45 

401 2419.14 

402 2584.33 

403 2275.22 

404 2319.48 

405 2500.52 

406 2612.91 

407 2465.44 

408 2359.43 

409 2179.41 

410 2576.93 

411 2517.31 
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Продовження табл. Б.1 

Input Length (words) Response Time (ms) 

412 2571.46 

413 2488.62 

414 2550.37 

415 2669.24 

416 2599.93 

417 2607.73 

418 2537.73 

419 2612.39 

420 2690.82 

421 2537.48 

422 2373.57 

423 2640.36 

424 2623.74 

425 2440.24 

426 2749.66 

427 2607.34 

428 2374.92 

429 2485.12 

430 2605.41 

431 2743.98 

432 2625.78 

433 2657.25 

434 2731.23 

435 2752.47 

436 2768.24 

437 2520.22 
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Продовження табл. Б.1 

Input Length (words) Response Time (ms) 

438 2866.45 

439 2534.49 

440 2762.10 

441 2687.49 

442 2748.53 

443 2427.60 

444 2656.47 

445 2648.14 

446 2524.75 

447 2739.43 

448 2757.58 

449 2664.42 

450 2762.61 

451 2741.48 

452 2520.56 

453 2627.13 

454 2820.73 

455 2739.72 

456 2922.07 

457 2936.78 

458 2784.92 

459 2804.31 

460 2804.23 

461 2897.82 

462 2732.37 

463 2833.73 
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Продовження табл. Б.1  

Input Length (words) Response Time (ms) 

464 2765.35 

465 2959.26 

466 2929.05 

467 2697.88 

468 2734.67 

469 2838.01 

470 2913.47 

471 2951.04 

472 2977.75 

473 2823.96 

474 3015.18 

475 2993.56 

476 2969.81 

477 2928.71 

478 3022.82 

479 2893.65 

480 2854.76 

481 3040.75 

482 2804.53 

483 3109.93 

484 3124.50 

485 3221.95 

486 3071.61 

487 3065.20 

488 3026.23 

489 3051.42 
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Продовження табл. Б.1  

Input Length (words) Response Time (ms) 

490 2980.15 

491 3167.06 

492 3248.97 

493 3006.04 

494 3107.00 

495 3017.16 

496 2919.05 

497 2978.25 

498 2913.47 

499 3182.97 

500 3006.40 
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  Текстові документи  

    

1 ГЮИК. 442351.009 ПЗ Пояснювальна записка А4, 87 с. 

    

  Додаткові матеріали  

    

2  Додаток А Лістинг програми  А4, 12 с. 

  для керування роботом   

  помічником  

    

3  Додаток Б Результати  А4, 20 с. 

  експерименту  

    

4  Додаток В Публікації  А4, 16 с. 

    

5  Додаток Г Демонстраційний  А4, 14 с. 

  матеріал    

    

    

    

    

    

    

     

ГЮИК. 442351.009 ВД      

Змін. Арк. Номер докум. Підпис Дата 

Розроб. Стеценко К.К.   Розроблення робота-

компаньйона для людей з 

обмеженими 

можливостями 

Літера Аркуш Аркушів 

Перевір. Бронніков А.І.   Н 1 1 

    
Кафедра КІТАР 

ХНУРЕ 
Н.контр. Демська Н.П.   

Затв. Невлюдов І.Ш.   

 


