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Abstract
People with visual disabilities face many difficulties in their routine lives. Usually, in many
cases, they need to rely on others. In this paper, we offer a smart, wearable system to help
people with visual impairments walk the streets themselves and navigate public places and
seek help. The main components of the system are a microcontroller board, various sensors,
mobile communication units (GSM) and global positioning system (GPS). The system uses
a set of sensors to track the path and alert the user to obstacles ahead. The user is alerted
through a beep sound, and the system vibrates when the system is unbalanced or tilts its
normal position; This is in order to properly read the obstacles. Furthermore, the system
allows the user to ask for help if necessary. A text message (SMS) will be sent to the
relatives containing the user’s current location.Moreover, an illumination circle has been
added to the system including Light Emitting Diode (LED). Once the user reaches a dark
place, the LED will illuminate to alert other people, so they avoid the user; this circle is
important also to protect the user from traffic accidents or from hitting people who did not

realize the user presence because of the dark.
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1. #include <TimerOne.h>

2. #include <NewPing.h>

3. #include <TinyGPS.h>

4. #include <SoftwareSerial.h>

5. #include "VoiceRecognitionV3.h"
6. #include <Wire.h>

7. #define TRIGGER_PIN 13

8. #tdefine ECHO_PIN 12

9. #define MAX_DISTANCE 400

10.
11.
12,
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.

#defineRX 10

#defineTX 11

#define addr 0x0OD

TinyGPS gps;

NewPing sonar(TRIGGER_PIN, ECHO_PIN, MAX_DISTANCE);

VR myVR(TX,RX);

const int buzz=A3;

const int Idr=A1;

const int light=A2;

const int virbration=A4;

const int power=8;

uint8_t records[7];

uint8_t buf[64];

#define p1 (1)

#define p2 (2)

#define p3 (3)

#define p4 (4)

int seriallCnt = 0;

int serial3Cnt = 0;

char txt1[20],txt3[100];

bool post=false;

float flat = 15.35586, flon = 44.2049382;

String latitude = String(flat, 6);

String longitude = String(flon, 6);

String delier ="";

String owner = "+96777* ¥ ¥k k%1, [ [ULQET TR KKKk KK, [ [N QETT TN KK kK AN,
String googlemap[5]=
{"https://www.google.com/maps/@" latitude,"," longitude,",20z2"};
bool vab_stat=false;

bool dis_state=false;

int buzz_st=0,buzz_op[3],counter=0,distance_comp=0,gpscounter=0;
intx,y, z;

bool newdata = false;
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42,
43,
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

void buzzer_start(){
if(buzz_st==0){
digitalWrite(buzz,HIGH);
buzz_st=1;

}

}
void buzzer_op1(}{

if(buzz_op[0]==0){
digitalWrite(buzz,HIGH);
buzz_op[0]=1;

}

}
void buzzer_op2(}{

if(buzz_op[1]==0){
digitalWrite(buzz,HIGH);
buzz_op[1]=1;

}

}
void buzzer_op3(}{

if(buzz_op[2]==0){
digitalWrite(buzz,HIGH);
buzz_op[2]=1;

}

}
void 10(){

pinMode(buzz,OUTPUT);
pinMode(light,OUTPUT);
pinMode(ldr,INPUT);
pinMode(virbration,OUTPUT);
pinMode(power,OUTPUT);
digitalWrite(power,LOW);
delay(2000);
digitalWrite(power,HIGH);
digitalWrite(light,HIGH);
analogWrite(virbration,255);
buzzer_start();

}

int voce_rec(){
if(myVR.clear() == 0){

//Serial.println("Recognizer cleared.");

}
if(myVR.load((uint8_t)p1) >= 0){
Serial.printin("p1 loaded");

}
if(myVR.load((uint8_t)p2) >= 0){



87. Serial.printin("p2 loaded");
88. }
89. if(myVR.load((uint8_t)p3) >= 0){
90. Serial.printin("p3 loaded");
91. }
92. if(myVR.load((uint8_t)p4) >= 0){
93. Serial.printin("p4 loaded");
94. }
95. }
96. void setup() {
97. Serial.begin(115200);
98. myVR.begin(9600);
99. Seriall.begin(9600);
100. Seriall.begin(9600);
101. Serial3.begin(9600);
102. 10();
103. accelemter_int();
104. voce_rec();
105. Timerl.initialize(5000);
106. Timerl.attachinterrupt( timerlsr );
107. Serial.printin("start");
108. init_gsm();
109.}
110. void loop() {
111. if(Serial.available()){
112. char data=Serial.read();
113. if(data=="s'){
114. sms();
115.}
116. else if(data=="c'){
117. call();
118.}
119.}
120. newdata = false;
121. checkhelp();
122. if(Serial3.available()){
123. char Serial3data=Serial3.read();
124. txt3[serial3Cnt]=Serial3data;
125. //Serial.print(Serial3data);
126. if(Serial3data=="\n'}{
127.if (txt3[0] == "+' && txt3[1] == 'C' && txt3[2] == L' && txt3[3] =="I' && txt3[4] == 'P')
{//call{
128. Serial.print("CALLER no: ");
129. delier="";
130.for (intj=8;j < 17; j++)
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131.{

132. delier += txt3[j];

133.}

134. if(delier==owner){

135. handUpcCali();

136.}

137. Serial.printin(delier);

138.}

139. else{

140. for (int j = 0; j <= serial3Cnt - 2; j++)
141.{

142. Serial.print(txt3[jl);

143.}

144. Serial.printin();

145.}

146. serial3Cnt=0;

147.}

148. else {

149. serial3Cnt++;

150.}

151.}

152. if(counter==0){

153. light_sensor(100);

154. ultrasonic();

155. accelemter_read();

156. counter=1;

157.}

158. gps_location();

159. if (newdata) {

160. gpsdump(gps);

161.}

162.}

163. void gpsdump(TinyGPS &gps){
164. gps.f_get_position(&flat, &flon);
165. latitude = String(flat, 6);

166. longitude = String(flon, 6);
167. googlemap[1]=latitude;

168. googlemap([3]=longitude;
169. // for(int i=0;i<5;i++){

170. // Serial.print(googlemapli]);
171.// }

172. //Serial.printin();

173. //Serial.printin(latitude +"," +longitude);
174.}

175. void light_sensor(int count){
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176. long calc=0;

177. int result=0;

178. for(int i=0;i<count;i++){

179. calc+=analogRead(ldr);

180.}

181. result=calc/count;

182. if(result>300){

183. digitalWrite(light,LOW);

184.}

185. else if(result<=300){

186. digitalWrite(light,HIGH);

187.}

188.}

189. void sms(){

190. String position="";

191. for(int i=0;i<5;i++){

192. position+=googlemaplil;

193.}

194. //Serial.printin(position);

195. Serial3.printin("AT+CMGF=1"); //Sets the GSM Module in Text Mode
196. delay(1000);

197. Serial3.print("AT+CMGS=");

198. Serial3.print('"');

199. Serial3.print(owner);

200. Serial3.printin(""");

201. delay(1000);

202. Serial3.printin("My LOCATION:");
203. Serial3.printin(position);

204. delay(1000);

205. Serial3.printin((char)26);// ASCII code of CTRL+Z
206. delay(1000);

207.}

208. int sendATTest() {

209. Serial3.printin("AT");

210. unsigned long timer_s = millis();
211. while (1)

212.{

213. if (millis() - timer_s > 50)return -1;
214. while (Serial3.available())

215. {

216. if ('O' == Serial3.read()) // get ok
217.{

218. while (Serial3.available())Serial3.read();
219.return 0;

220.}
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221.}

222.}

223.}

224. void init_gsm() {

225. while (sendATTest() != 0);

226. Serial.printIn("Init O.K!");

227. Serial3.printin("AT+CLIP=1");

228. delay(1000);

229. Serial3.printin("AT+CMGF=1");

230. delay(1000);

231. Serial3.printin("AT+CSDH=1");

232. delay(1000);

233. Serial3.printin("AT+CREG?");

234. delay(1000);

235. Serial3.printin("AT+CNMI=2,2,0,0,0");
236.}

237. void handUpCall() {

238. Serial3.printin("ATH");

239.}

240. void call() {

241. Serial3.printin("ATD777518838;");

242.}

243. void accelemter_int(){

244. Wire.begin();

245, Wire.beginTransmission(addr); //start talking
246. Wire.write(0x0B); // Tell the HMC5883 to Continuously Measure
247. Wire.write(0x01); // Set the Register
248. Wire.endTransmission();

249. Wire.beginTransmission(addr); //start talking
250. Wire.write(0x09); // Tell the HMC5883 to Continuously Measure
251. Wire.write(0x1D); // Set the Register
252. Wire.endTransmission();

253.}

254. void accelemter_read(){

255. Wire.beginTransmission(addr);

256. Wire.write(0x00); //start with register 3.
257. Wire.endTransmission();

258. Wire.requestFrom(addr, 6);

259. if (Wire.available()>=6) {

260. x = Wire.read(); //MSB x

261. x |= Wire.read() << 8; //LSB x

262. z = Wire.read(); //MSB z

263.z |= Wire.read() << 8; //LSB z

264.y = Wire.read(); //MSB y

265.y |= Wire.read() << 8; //LSB y
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266. }

267. if(x>-700 && x<-200){

268. if(vab_stat==true){analogWrite(virbration,0);vab_stat=false;}
269. //Serial.printin(" Normal");

270.}

271. else{

272. if(vab_stat==false){analogWrite(virbration,255);vab_stat=true;}
273. //Serial.printin(" Up_Normal");

274.}

275.}

276. void ultrasonic(){

277. int distance=int(sonar.ping_cm());

278. if(distance_comp!=distance){

279. if(distance >100 && distance <150){

280. buzz_op[0]=1;buzz_op[1]=0;buzz_op[2]=0;
281. digitalWrite(buzz,HIGH);

282.}

283. else if(distance <=100 && distance >50){
284. buzz_op[0]=0;buzz_op[1]=1;buzz_op[2]=0;
285. digitalWrite(buzz,HIGH);

286.}

287. else if(distance<= 50 && distance >0){
288. buzz_op[0]=0;buzz_op[1]=0;buzz_op[2]=1;
289. digitalWrite(buzz,HIGH);

290.}

291. else if(distance>= 150 | | distance==0){
292. buzz_op[0]=0;buzz_op[1]=0;buzz_op[2]=0;
293. digitalWrite(buzz,LOW);

294.}

295. distance_comp=distance;

296.}

297.}

298. void gps_location(){

299. while (Seriall.available()) {

300. char c = Seriall.read();

301. if (gps.encode(c)) {

302. newdata = true;

303. //break;

304.}

305. }

306. }

307. void timerlsr(){

308. if(buzz_st>=1){

309. buzz_st++;

310.}
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311. if(buzz_st>=200){

312. digitalWrite(buzz,LOW);

313. digitalWrite(light,LOW);

314. analogWrite(virbration,0);
315. buzz_st=0;

316.}

317. if(buzz_op[0]>=1){

318. buzz_op[0]++;

319.}

320. if(buzz_op[0]>=5000 && digitalRead(buzz)==LOW){
321. digitalWrite(buzz,HIGH);

322. buzz_op[0]=1;

323.}

324. if(buzz_op[0]>=50 && digitalRead(buzz)==HIGH){
325. digitalWrite(buzz,LOW);

326. buzz_op[0]=1;

327.}

328. if(buzz_op[1]>=1)K

329. buzz_op[1]++;

330.}

331. if(buzz_op[1]>=50){

332. digitalWrite(buzz,digitalRead(buzz)*1);
333. buzz_op[1]=1;

334.}

335. if(buzz_op[2]>=1){

336. buzz_op[2]++;

337.}

338. if(buzz_op[2]>=20){

339. digitalWrite(buzz,digitalRead(buzz)*1);
340. buzz_op[2]=1;

341.}

342. if(counter>=1){

343. counter++;

344.}

345. if(counter>=200){

346. counter=0;

347.}

348.}

349. void checkhelp(){

350. int ret;

351. ret = myVR.recognize(buf, 50);
352. if(ret>0){

353. switch(buf[1]){

354. case p1:

355. Serial.printin("Help 1");
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356.
357.
358.
359.
360.
361.
362.
363.
364.
365.
366.
367.
368.
369.
370.
371.
372.

sms();

break;

case p2:
Serial.printin("Help 2");
sms();

break;

case p3:
Serial.printin("Help 3");
sms();

break;

case p4:
Serial.printin("Help 4");
sms();

break;

}

}
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