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Thesis Title Blind Navigation System
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Thesis Advisor Dr.Thurdsak Leauhathong
Abstract

This project is used for helping blind to travel conveniently and avoiding the
obstacles. However, the Blind Navigation itself cannot guarantee that it can protect
the blind from accident. From these reasons, this project refers to Blind Navigation that
composes of an ultrasonic sensor controlled by Microcontroller board. Microcontroller
board receives the signal from ultrasonic module then processes. The result from the
Microcontroller board will sent to alarming android device to warn user to know about
the obstacles available in range. Furthermore, we have android application, which have

button to send GPS location through SMS system.
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2.1 Ua35a Arduino

2.1.1 Arduino faazls

Arduino Wuvesalulnsneulvisiaeinszga AVR NmsWmuILuy Open Source Apdl
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A188193UN 1) USeLNEAIINEZAINAINITALABNABNUUD IR (Arduino Shield) Usgian
#1147 (9A08193UN 2) 19U Arduino XBee Shield, Arduino Music Shield, Arduino Relay
Shield, Arduino Wireless Shield, Arduine GPRS Shield tJufu wdsufivuesauuuasn

Arduino kadsulusunsunainselaae
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gﬂﬁ 2.1 Arduino board



2.1.2 ynuiiviliiuada Arduino Wuiiden
1. desomsiaun fyuuuuddaiugu lidudeumnzdwsugsudu
2. §1 Arduino Community nguAuRiTINfuRRTIuSauss
3. Open Hardware vilsgldannsatihveialusesoalmuldvananu

4. Cross Platform anunsawmunlusunsuuu OS ladls

2.1.3 Layout & Pin out Arduino Board

1.USBPort: T#dm3usafiu Computer iiadulnanlusunsuldn MCU wagsnglw

fuuein
2.Reset Button: 1futlu Reset lanadladisanisli MCU Bun1svinalya

3CSP Port w89 Atmeeal6u2 Wumnasaiildlusunsy Visual Com port Uy

Atmegal6Uz

4. |/QPort:Digital 1/0 s DO fis D13 uanaInid U Pin szvhudfiun Wiy

sne 1w Pin0,1 1uan Tx,Rx Serial, Pin3,5,6,9,10 kay 11 tJua1 PWM
5.CSP Port: Atmega328 Humasaitdlusunsy Bootloader
6. MCU: Atmega328 :fu MCU fildunuein Arduino

7. 1/OPort: wenanaudu Digital 1/0 udd Suldeuiu dessudgygrueuien

AILEU AD-A5

8.Power Port: iduavasuasailadesnisanglnliiuisasnieuen Usenaunie

TWiAeq +3.3 V, +5V, GND, Vin

9. Power Jack: 5UlWa1n Adapter laefiuseiuegsening 7-12 V



10. MCU %83 Atmega16U2 1u MCU fivihwrihlidu USB to Serial Tay Atmega328

rAnmanu Computer N1 Atmegal6U2

27 o
==49 as _
3woém ICSP : AU USB interface §§§ 22 ®
X 2 £E § awadn VO
2.y Reset
e NV MN~D
[ ) 1 s~ ¥
DIGITAL (Pwi~) E &
iwedmUSE |9 Pre-iod
"% e oend "B T - P
T ) o= 5 : | 5.woin ICSP : Atmega328
10.MCU : Atmegal6U2 - b3 ved : ]
04949 Power jack 7-12 V 6MCU ; Atmega328
<
ol
') e 7.wa%m VO
8.%0¥m Power Ys
;
32

g‘dﬁ 2.2 Layout & Pin out Arduino Board

2.2 Tugainszezni Ultrasonic Module

) 4 w 9 a YY) e v
Iuﬂﬁ'}]ﬂ'ﬁ%ﬁﬁlBwqﬁﬁQHﬂauaﬁmiqiﬁUﬂ HC-SR04 L‘ﬂuiﬁ-lﬂﬁﬁlﬁ'.]'ﬂ"ﬂll']ﬂ'ﬁgﬁﬂgwq\ﬂﬂshj

PENNNTELVOUVDIATUD AN INTUA TLUZRTIVTU 2 LWURIAS D3 4 LUAS THLTIAU 5V &4

as

Fyanadealy Trig uavSudynn Echo ndudnunUsesnana lasdeansiuuiseldu 4

91 79 Ve, Trig, Echo wag Gnd @nunsaifisuaalgaufiuuasa Rasberry Pi, Arduino, ARM,

MCS-51, AVR, PIC
Specification:
« IniFeTuga VCC = 5VDC.
» Static current: Less than 2mA.

» Detection distance: 2Zcm-4.0m.




» High precision: Up to 0.3cm.

« Input trigger signal: 10us TTL impulse.

» Echo signal : output TTL PWL signal.

« Output signal: Electric frequency signal, high level 5V, low level OV.
+ Sensor angle: Not more than 15 degrees.

- B9 491 Ao Vee, Trig, Echo kae Gnd

» lugavuna 2.0cm.(n19) x 4.5¢m.(872) x 1.5cm. (9)

sUN
Y

2.3 Ultrasonic sensor
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'1J'17; 2.4 Timing Diagram
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& Sound pressure
half angle

— — - = e, -

[]i'ectionaf characteristics

3‘Uﬁ 2.5 Directional characteristics

& o £ a’i’
szggn N uINlnaINgn sl
SYE¥NN = ANUITIVOIAEMEASYIBY X 340 (m/s) /2 (2.2)

Aaunwasdryaal AILiugNIuAuTan + dnvagvasiiuiailiiany

2.3 Android studio

2.3.1 Android Studio @991 IDE Tool 910 Google 1ifmun Android €1115U Android
Studio 1{u IDE Tools d1gn91n Google LiNaunlusunsu Android Tnglawg lagiamunain
LLmﬁﬂ‘ﬁug’mm%m Inteli) IDEA Adn® 9 AUN19¥91uaeY Eclipse wag Android ADT Plugin
InadngUsvanwad Android Studio AefaansWaunaiosdle IDE fianunsawmun App U
Android THiUseanEananndy nadunsesnuuy GUI idaelanansa Preview & App

yunesfiuanseiuul Smart Phone usidzgu annsnuanwauegdldviuilaylsidesi



A153U App Uu Emulator 33uwaaaLLfﬂwsUU§a’LuL'iawmmmL%'mm Emulator 184138
Ugyniueglutagiu

nsidleu Android U Android Studio aziitunauey 2 Jumeunfe Ands Java SDK

o g

wazailvian Android Studio sn@nfafazaiunsaldaruldviui Taefislusesinnisangg

Android ADT Plugin usegnila Ssisandumeunisindasesiion 9 la

Tudlaqdu Android Studio §raglutas early access preview WAlI1E117150A121
an Welduuy Platform sne 9 Iéifauyn OS wWu Windows , Mac Wae Linux LazaNi
1gvinrsananiinanunfinduasnaasuainaainsauss Android Studio dsluadausn 4
91996999 9 FUALLNYA 9 DEUN LLm’ImﬁugmLLé"msﬂé’w 9 fiun15LUsY Android Uy
TUsunsy Eclipse Winlassadnslued wie Widgets dins 4 findne « Au udazuvanlminseid
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2.3.2 MUIANLINAUTUADUNTITVEU android BEINARRAILETY LWIUNIBAUIIDANU 1‘]/1

\#onfl Start a new Android Studio project

o~

r A Welcome to Android Studio

€alt
=
=0

2.7 Start a new Android Studio project

2.3.3 #&39NNA Start a new Android Studio project U&aENUWENAWASN Project Tnyl

Tﬁﬁxq -Application name Ad &8 Application ¥paLs1

-Company Domain A8 namespace ¥89 app 31 Application it Company

Domain wiloufuaranunsaansleudeyaiulaagainnii

_Project location fie Tnawmasitldlun1sifiulig Application 484151
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New Project

A

| Configure your new project

sl 2.8 New Project

2.3.4 niheaden Target device fRpldanintaaziliou app android Wiuuulvuiiues
luiihis1azidien Phone and Tablet (Luilefie uiiutan) i Minimum SDK fia Version 481
Android 19¢ support usaz APl level Anedl feature MMM (M3ogndneenly) A1aqiu

Tuflisnasdenlui APl level 16

it H Target Android Devices

i Select the form factors your app will run on
8

gﬂﬁ 2.9 Target device
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2.3.5 #iaun Android Studio aglisuden Activity Buusn Mis1agld5u app 191

=

| H Add an activity to Mobile

i
i

gﬂﬁ 2.10 Add an activity to Mobile

2.3.6 wdsanden Activity l@daavnuntisndiinsensigazdeavas Activity Mls1idanin

. 8 d W@ i o o) o o e 2/ o :_’1 o ﬁlj A
- Activity Name : i) Activity §1REATIN um:ﬁﬂmmﬂwﬁaﬂmama PIUUADIRNITRRNNS

wuURIUg
| = 2 o
- Layout Name : 99 file layout ALAUNTIMNTBY Activity
4 4 1Y
- Title : ¥@vazUsnge1sul Toolbar

- Menu Resource : FalWdfivzifiuseasiBonvaauyUssdminilienld
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: H Customize the Activity
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2.11 Customize the Activity

27

2.3.7 #a9910nA Finish alauntina9e el

JUN 2.12 mihsaEuaudoy
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2.3.8 MAg@aUNs3u Application d15urnuaznunteeeisgy

sUfl 2.13 $u Application

U

2.4 ArduinolDE

2.4.1 srgeluduleiugeanianiawasuargoniuad asfulunsifeuldsunsumuny

-3 3 1=f = A = o o = % as =l (54 éll’
msvhaiueweinngeluidlintediodmiudaulsunsuanbildiung § wuulidodem

2

winsileflddwsuidoulusiasudifie Arduino IDE (Arduino integrated development

environment (IDE)

skalch_febila

st 2.14 ArduinolDE
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nslauneeslusunsuainisanniiivanlaainidledussengelilalagnseii

http://arduino.cc/en/Main/Software

dmiugildszuuuiansiulniausadenainilvanldaesuuude wuidulvd
Aadaazuuuidulndtusatianldnulidosfing) Tuntazvawusihlianlinadang (ag
Lalaifuniszatasulusunsusaniiolidoinisideu) 38a1sAenniluantaiinnisusn

Idngsaniuilunsilulads C

2.4.2 31y Arduino IDE fidumeusail
1. faduesalinssfuuesafildeu
2. farweindousafiuuein (hidinevesnasy)
3, pasngtanisiusinss (nsdinoussnas)
0. Beulusunsy
5. pAntuUasldiiunwieges

6. mantudsulndasuesn (N3diievaingiy)



wihaveslusunsunazlonsuilldnudsengy

adrdlnaTun

isulWaasuasaongalii
wladlwaiunsiasos

wilhdsfiadovasaonaulibriunoshonTH—

Arduino Uno on
AN

fOE osbetct: Touleeclp bR,

Blink §
| int led =.13; A

// the sétup, routine’ rins once when you press reset:
void setuwp() {

/ initialize the digital pan &s @an outpubs
§ pinMode(led, OUTRUT}?
i }
§ // the loop routine rwis over andewover again Lforever:
void loop() {

digitalWrite(led, HIGH): the LED on (HIGH is the voltage level)
delay(l000): /4 a ond

digitalWrite{led, LOW): // turn the LED off by making the voltage LOUW 'r':
delay(1000); // wait for a second r

3U#i 2.16 shethalusunsu Brink



AIA13UTBIVDIA Arduino

Auto Format
Archive Sketch
Fix Encoding & Reload Arduine Diecimila or Duemilanove w/ ATmeqgal68
o Serial Menitor Ctrl+Shift+M Arduino Nano w/ ATmega328
up
s PSS Arduinc Nano w/ ATmegal68
0 [ Board e S ,
ali O —— Arduino Mega 2560 or Mega ADK i
Serial Port 3 :
led Arduino Mega (ATmega1280) i
o Programmer H Arduino Leonardo :
y (| BumBootioader | Arduino Esplora ,
rite(led, HIGH); // turn the LED-ef| Arduino Micro ;
0012 // WALt LAF & SECCH L Ardiing Miniw/ ATmegad2s i
rite{led, LOW): /f £urfr the LED Off f o : iJ
00): /) ait for & sr:cm% Arduino Mini w/ ATmega168 i
| Arduino Ethemet
L Arduino Fio ‘1’
I - oo ATron
=
un 2.17 n15enIuvaa Arduino
ﬂﬂﬂWWﬂiWL‘UBMWﬂﬂU‘U@iﬂ
711 j
p— !ﬂ‘ Wi : nd
i Fqle Edit ‘Sketch {Tools Help e Ny e ,A,_______________________h»:
Auto Format Cirle T |
i g
i Archive Sketch | §
i Blinks Fix Encoding & Reload d
B BT,
0k e\ Serial Monitor Ctrl+ShiftsM | o
: £/ the setup | ’ per: |
L void setum() ! I |
| (7 initialiffEe "E‘ !
l  pinMode(led|H Sy = :
i pinMode| | : - s #_,p‘
2 } ‘ Programmer >
i / the loop 7_- fver:
§ void Toop() { Burn Bootluader : ‘
“‘ digitalWrite{led, HIGH], // tum the LED on (HIGH is the woltage lewvel)
g delay(1000) ; // wait for a second
digitalWrite (led, LOW): /4 turty the LED off by making the voltage LOW
delay(1000): // walt for a second
i v
i < >
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File Edit Sketch TDo[s_IHelp

Auto Format
Archive Sketch
i Einks Fix Encoding & Reload
| inroled = 133 Serial Monitor Ctrl+ Shift+M |
// the setup | #
wvoid setupi() ‘ Board 3
8 // initiali{ :
i i » |
b pinMode (lEd.i aenal foit
ki I¢ : =
i | Programmer b
§ // the loop i - - el |
ll void loop() | A PR e [y ) i
digitalWritefled, HIGH); 4/ turn the LED fnl U jewel]
delay (1000} : £/ wait for & zecw:\r; USBasp I
digitalWrite (led, TOW); /7 kuxhithe LED-OL% ‘Barallel P | LOW
| delay(l000); #/ wait for a secoy e O R
} l Arduino as ISP |

o =
JUfl 2.19 msidenviinrelsunsy
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B/N1IANTBUUIU

3.1 NMsYiulngsl

4 s o .
UM 3.1 WHURIN15YI9UTIVBA project

wefansviensailugudt 3.1 eedimsuendu 2 daufedaudinimsaeadudiy
vaifinsmeanen Tudnuresginismeaismaggnuiseanidu 2 diudesqie Application
d1 SMS vaaudivieuavdiuvedsandafouszoziiuyile ludiuvesgquagiinisme
aenaziuAdiuheafadiuves Google Map Hmﬁﬁmﬁﬁﬁmﬁmamamﬁﬁadmimm
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3.2 NSNIUTDITEUVUINNAUAIUDA

3.2.1 weuiamsvihaududadsadafeulidlinunusseginmunll

Start

|

Caleulate distance

< 50 cm < 150 cm

" Check dis >

T< 100 cm

b 4

S'aﬁnd 1 ‘Sound 2 Sound 3

Pu | W o .
31]1{1 3.2 LHURILERIN1TN9UYaY Microcontroller

wnuian15vi191uYes Microcontroller a1AgU# 3.2 GuduannilaiAses 31ndw

[

szagiiarfnaulaainnisdsdnrnldiaznduiaiurnluilandu Calculate Distance 910

<

dunng

STELNN = AUYIVBSFYNAEETIDU X 340 (m/s) / 2 (3.1)

v
o

seudniszozgyneiialdundiaddu Check Dis fonisihszesmanndnoglu 3 $e Aadu
usniflesserniadesnit 50 cm agdudos Sound1 Aeldsadifiaauiuiniian dentdn
svgmaisaldfidunnnda 50 cm usitfasndn 100 cm azdadss Sound2 Aelduide il
PnuBAtesnd Sound1 wazduaavie leszezmaiiinlafidAnnndt 100 cm weitdesndt 150

A @ e a v =
cm azdades Sound3 Wudssniiamnuitesiidn
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3.2.2 WHURINITYINUAILAsl aANYeALTRELIAEe

Main Activity. java
|
Add Phone No.
=i
Press get Location

v

gy aein ] Press send sms

SMS fail ;please

heck "Phone NoY

ub & “Messag.e‘_'l -

YES
SMS send to helper httpsi//
vwww.google.com/maps/place/.
'La?titudg}icmgﬁtude '

Y

Notification SMS sent |

P ) ° i i =
FUN 3.3 WHURILARINITN91UVBS Android Application

wHuIN157191udu Android Application Tugu? 3.3 13usiuan Start w3efens

ay

{Ua Application 3nHuNTYIUYEsEIU Application TuwsnAesesldnneiaulnsdnyives

aualuffdas Add Phone No ndsnintu wiegldaudosnisainudismaeianalu Get

@3Cp

Location tiinSuidnuesddasnisariudieinie andunayuds Send SMS a1nuu

s

Application agymaidainis 2 deslideyansandmiads d1uadedademils asuansdnin

U

“SMS Fail ,please try again“ uAdnws 2 dosnsuApplicationazyinn1sdafiin o fumniei

124

foansmINtiewmasludaua
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unn 4

NAN13INAaBN

4.1 uruilPnssesuasiidoudasiou

4 ! & !
JUN 4.1 NanULUUAINADIAZLIT YD TAAWIY

4.2 Han1sneaesinssesasetuAile

AN519ERIAT Error 31nn15nAand AL 1% nAN5YeEn1997198491nn1930

53831/]'1%?]5\13?]%:\3
[ SezusniasRcm) | annT Asaii2 afaii3
WBUAURUNG
AIMIBTEAU3 50 485 49 48.5
AudsEiu2 100 99 99.5 99.5
ATAEAUL 150 149.5 149 149

AJ 3 = =
JUT 4.2 srsnuanaesivuiianainly 3 szoziivaass
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4.3 weunaiadudsfina GPS 970 SMS
4.3.1 vithusnueswoUnaiAdy

v ” a1 dl 1] at s 4 )
i Application fi9fa1 Phone NO wisldmuneiaalnsfwivesgguanazivy Get
< A [ -/ 1 A i { I Ao ar
Location tilanafuandidn GPS seaintdunatu Send SMS iiipdsiiin GPS ldsanetas

v
WRLLE
Ok

P

Is! Blind System

Not Connected

= v a o
?Uﬂ 4.3 MURNNLBUNELATUY
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4.3.2 SMS 5uld daudgua

Y w = oo = a e Ve =
Hatlaua SMS filsazduiifn Google Map LWDLEAPINNAYBIHNNITN AR

AINITANGILNED

-J 84 b s
UM 4.4 mil16Ng SMS vRRua
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4.3.3 uanIuNUl Google Map MifinsanenfiasnsANTIBmAsIINdILEgUA

dJ y L5 v vas . .
LZJBE]QB{J, ALANATBAIIU SMS FFSuanszuvazIanuHuTY Application Google

A 1 ¥ 1 u
Map tWedlgmasldadviunan

Dropped Pin b

J A y o L) =
UM 4.5 unuiGoogle Map Lands Wi UBIENNITNIEUM
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unn 5

d7uNan1INnaes

nNINaaasnauiazuadu 2 dau drunsnAennsdu hardware azanunsain
sepevndld wazatusaudaieuniusrerfinamuals 50cm 100cm 150cm audndu Azl
Foadufousneiusenty duieriifeRamaranssdauinszey wregunsallilddainiaue
TUvlianflafuenaasinioutne drufiaesiedru software azausafuiiia GPS
Tuwauzneld wae annsods SMS Wiitevendidin annsagiifaldan Google map duiasd]
Foduvnagnunissudnfiinan GPS Wasmndudediianie GPS fiasmiitalidesiasluiin
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