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Abstract

The blind and the visually impaired people represent a special segment
of the society as they suffer from lack of independence, especially in mobility,
because there are many obstacles in the way. To solve this problem, blind
people use the white stick to feel their way, but the white stick requires the
knowledge of the blind of the way in advance. In Addition, the stick is
limited, as it can only perceive the surrounding environment of the area that it
reaches.

The goal of this project is to develop the white stick, make it more effective,
and give the blind more independence. In this project a smart stick was
developed by the Arduino microcontroller to help them navigate and select
the appropriate path by locating the current location of the holder by GPS.
The obstacle avoidance processis carried out by ultrasonic sensors. The blind
is alerted by sound clips. The blind person can also send his current location
in a text message using GSMto one of his relative’s phone number if

assistance is needed.
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<l ¥ sl 1.2.3

Cun g s el 8 Lgaladiinl o3 ) aad) Syl dpnlial) i) ol ga¥) pans Als ja A
Al Tl g el bl 0wl 51551 58 (Raspberry pi) b ¢ sl Hl G8all aSaidl o)l
S (Linux) Jseds oUaiy Jamy aaall piea Ggula Jlea iiag sed e &l a5 O jias (0
e 48l allging 5 el e 4l LS g 5 puliall (8 aadiad o ) il g il il e S 4l
588 A o aayg g g el Gdal o sllaall (im jally 65l 8 Led (5 AT il sl (e Caail) o5 AN
Grbl CBa 313V s s 50 )81 BBl aSaiall o G Lgdiiag ol jal) Calaall pani s Tas & 5 il
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Raspberry PisArduino ¢ ¢l 1-3 dsas

Raspberry Pi Arduino L aad as g
Python Arduino C Aol Al
Linux ST Jaadal) alda
900 MHz 84 MHz el
512MB 2KB RAM
SD Card (1-16 G) 32KB-512KB Al Al 3 <Al
“Jadi, aal g ddbe USB

Gy il dadl 343 2560 laze 552 )V JLal &5 o) sl bac Al giys0 i (3Aa) aSaidl)

A geall (398 Cilusbad) dda g3 (34 gad) LiLEIS) 2.2.3

s sp LS Gl oSaidll aa (UItrasonic) (Sse (s owbes Jua s o Als pall o208
(VS oo il i g dalal Al (330 gl Sy s (3-3) Sl

- VCC->5V

- GND > GND
- Trig—>pin9

- Echo - pin 10

olsell (b LI Afipa 358 Clage Ju)) e 3l GLESL Ssall §68 (ulasall a5y
il sall 038 Caakai ) 138 Gubiall 8 a5 3 Trig 2kl Gask e Gilasall 038 Jus i G
sy Echo il (3 b e Ldhtinly asiyg (S gall (398 puluaall ) 35 5 Gls gall G Lo aun
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Giladl g (bl ddlaall Gl a)&.ﬂ ey Gl Lﬁﬂ\ Cs8all eS;ld\ ) bl e Jls )
Aaiis) Al

23 8 5 lall Cuariiul s iloa ok e LISYI S Al 4t L gile GLES) Alla 3
e Bilae e bl olal 5 31 50 pall LSS A ya o5 Al yall ol iy Laid Ay paill Ala )
.)&34‘_4\@“1

.....

'I‘

| .
-
8 I 4

G ASaiall qa i peall (558 elaaal) Jaam 55 33085

duration = pulszeln(echoPin,HIGH);
calculate dictanc

distance = duration *0.034/2;
safeyDistance = distance;
1t (sateyDistance <= 300) {
digitalWrite (buzzer,HIGH)
digitalWrite (ledPin,HIGH)
}

e

1

el b bl 3 any e (3ilal) CaLEKS) 45y )l 4-3 S5
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LGlad) Bl aie

33l 52l GLES) U8 d el 5.3 S
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A @ ally puai Al Jlaa ) 3.2.3

(GPS e alaainly Mall a8 sall st e 3 ke S5V shall (gl e Ala yall 028 Cud
1k WS GSM Jlea alaaiuly dpai Alls ) Jlu ) oo 3k 401 3 ghadll
oY sshill
wat GPS Jles asty Cua @il Ssidl ae GPS Module Jia s 5 shadll sa 8
Loasl Sleall o sy g Lo daiil (i yall 3 5ila g Jshall Jad clfilan] 36l 8 3ok Ge Jall o all
g dalladl Adaal) 5 st (S Lo A0y Adlisall 5 5 LY ol 4 o3 )y 30 apaaty
(YIS @l oSaial) aa (7-3) JSA 8 LS GPS Module dua s
- VCC->5V
- GND - GND
- TXD -2 RX

.
| |

OGPV

GPS Jpaysi 7-3 J84
Gl o3 Jhls eliall Laill e bl Juisds GPS Module s
G aSaiall a5y Cua (TXD bl Jus ) die Gy b e Gl pSadiall ) dldiad)
zealinall 3 ULl o3 des i Cadiy RX il QL Mie e Ll o3 Jliiul
Jshll lad cldlaa) Slily (a jal alill 138 8 TinyGPS Library aladiul a3 Sus
el (A e Ladapand aly (aal e (g Adlasall g e 15 (Al a8 gall (2 2l 3 53l
) @8 sall Cldlaal e 48y Hha a5 (9-3) JSll
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print int(gps.satellites(), TinyGPS::GPS INVALID SATELLITES, 5):
print int(gps.hdop(), TinyGPS::GPS INVALID HDOP, 5);

gps.f get position(&flat, &flon, &age);

print float(flat, TinyGP5::GPS INVALID F ANGLE, 10, 6);//LATITUDE
print float(flon, TinyGP5::GPS INVALID F ANGLE, 11, 6);//LONGITUDE
print int(age, TinyGPS::GPS INVALID AGE, 5b;

print date(gps);// Date and time

GPS e iyl 5 535 Jshall L shad cildilaa) el 53 J) 52 8-3 JS

LCD aibs e JA a8 gl cililaal i se 923 JSE
LAl 3 ¢adll @
& SIM Ay 3 S i ai g @l oSaiall ae GSM Module Jua st & 8 shadll oda
cm s Anaill il Juasy Ledadinl & 300 GSM Module Lo pamid) iS4l
(Y Jaa sl &3 Cus (a5l A5, Hha (10-3) IS
- VCC > 5V
- GND > GND
- TX>TX
- RX>RX

25



Al S5 Al Jatisal) @851 Jiay 48 a8 (335 Cumg Gl aSadiall dae yy G
a2k (12-3) JSal) am gy ad 4y jaill AlLi 1) 028 iS5 "Hello world" p=ill e (g sins
TX Jl ¥ die e Al 11 4] s yall a8 511 g Al )11 (5 sine GBal) aSaiall Jus yy S Al )
ade A8l 5 Al )l ety asiy s RX JLiiny) Mie je <llall o33 GSM Module Jiiey
e 3353 5l SIM Aa 8l e ali ) 6 Taa sasdll Q8301 e ALl (5 gine Jup Cuny
.GSM Module

Gl iy GSM Module dea 5 10-3 J8&

GSM &

btring outMessage = "Hello world!":
String destinationNumber = "+24929020492";
void setup() {
gsm.begin (4800) ;
gsm.print ("AT+CMGF=1\r");
delay(1000);
gsm.println("AT + CMGS = \"" + destinationNumber +"\"");
delay (1000):

et Al Jlae ) b Aeadiiuaal) J1 sl 1123 JS
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< B 1249115239769

tHello world! ATH+HCMGF=1 AT +
CMGS = "+2¢49118963135"
#Hello world!

Apaill Al ) J gy 12-3 S
GHle diLiis) vie S guall 4iil) 4,23

Agipa ablie Jmsd 8 5V shall clic dua figha o dla jall oda
o WS (3ile LS die 4pll akaliall o8 aladial 8 406N Al jall
GJ;)’\ 3shdll o
8 Saidll e Voice Recorder Module <isall Jave duasi o3 35hall oda
oo s 3 sadd Al Jiadiy Galdll malisll Jsanis S & cianl s A gom Al y Jonadl
& a5 Arduino IDE = =1 Serial Monitor * (r for record) —a_all 4 5, 5k
445k s (13-3)dS5 «(p for play) il 4 Gayb e Lyl (31553 50 alsds
S prall daise Jpa 58
- 5V ->VCC
- GND-> GND
- EO->pin5
- AGC - capacity 4.7uf
- ROSC - resister 100Q
- REC - pin 8( HIGH for play, LOW for record)
- FMC1,FMC2,LED -GND
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& gl Janse Juua 55 13-3 JSi

char o =Sexrial.rcadi() :
if(oc=="r") {

digitalWrite (8, LOW)
digitalWrite (b, LOW)
Serjial.println {("RECORD 3 3SEC")
delaw (3000) -
Serial.println{"RECORD Jdon=") ;7

ySAAAE record

else if(c=="p"){
digitalWrite (8, HIGH) -
dAigitalWrite (&, LOW) -
Serjial.printIn{"play 3 3SEC"):

delasw (3000) -

Serjal.println{"playv message done™) 7

LI}

bl e 4 poal) (Bl i 45k 14-3 S
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LAl 3 gadll @
te Aisa 58 Clulua 4835 Voice Recorder Module duasi & 8 shall oda
LIESL Afsall 354 lubuall o 58 Cua (Jua il 48 )k (16-3) JSA) a5y (3all oSaial)
Jilas N dassd gy 4zl g Ll (4-1) Om el 8 (Dbl cOpadd) cala¥l) Cilga 36 (e (33 52l
O S 25 a3 g Al 3 ile QL) die (1l 4a) ey 4a3l (@ile clalal 43l) 45 suall
CLEIS) o3 (8 (L 4adl) Al a5l oy s GaY) i guall (358 ulaaal) die Gile 2ga 5 020
il 03 i o5 i cgilal) (golil (1l 4831) Ao 4 ) o el Al (e Gile
Jass Joa 58 48 yla i 5 (17-3) S Voice Recorder Module @ seall Jas daud 5

A paall Jilos 1) Joanll (3] aSadiall () 5y O gl

“Woaice_ LUtra &
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distancel = durationl *0.034,2;
safeyvDistancel = distancel:

Serial.print("distance") 7
Serial.println(distancel) ;
delaw (1000) 7

if (safevDistancel <= 35) {
digitalWrite (8, HIGH) »
digitalWrite (6, LOW) 7
Serial.println("play 3 SEC")
delaw (3000) -
Serial.println{("pl
delasw (3000) -
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sketch_oct20a | Arduino 1.7.10 - O X
File Edit Sketch Tools Help

sketch_oct20a 8

int x;
int y;
float z;
String s;

void setup() {
// put your setup code here, to run once:

vold loop() {

// put your main code here, to run repeatedly:

e Gl aludl 37-3 U<
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(Basic AT Command for GSM Module)

Mode AT Command
SMS sending mode mySerial.printin ("AT+CMGF=1");
Read SMS in text mode mySerial.printin(*"AT+CNMI=2,2,0,0,0");
Making call mode mySerial.printin("* ATD+249XXXXXXXXX;");

x for phone number

Disconnect / hang up call mode mySerial.printin("ATH");
Redial mode mySerial.printin("ATDL");
receive a phone call mySerial.printin("ATA");
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