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Abstract

Nowadays the blind people always encountered about. travelling problem.
They must use electronics device for navigators. This special project was design Infrared
Laser-based Tracking System Connected by Bluetooth. We made smart can with
infrared laser distance sensor and voice alert sensor with MP3 module, as it can detect
obstacle (Human, Cement, Wood) and receive distance data from infrared laser
distance sensor via HC-05 Bluetooth. After that, This device assess detection distance
data 0-3000 cm and send distance data to headset. Finally this distance data matching
with voice alert conditions 1-9 sound are going to play. When infrared laser distance
sensor detects target at 25-30 cm, it will alert “Beep”, 55-65 cm will alert “ Obstacle
60 cm ahead”’, 85-95 will alert “ Obstacle 90 cm ahead”, 115-125 cm will alert
“ Obstacle 120 cm .ahead”, 245-255 cm will alert “ Obstacle 250 cm ahead” ,
495-505 cm will alert “ Obstacle 500. cm-ahead™, 995-1005 cm will alert “ Obstacle
1000 cm ahead”, 1995-2005 cm will alert “Obstacle 2000 cmn ahead”, 2995-3005 cm
will alert “Obstacle 3000 crm ahead”, to blind people. The accuracy can explain by R
So the accuracy of this work Is in.range of 0.9996-0.9999 that is more than 0.97, saying
that Infrared Laser-based Tracking System Connected by Bluetooth is very accuracy
and very reliable. The accuracy can be explained by refractive index of obstacles. It is

inversely proportional to % error.

Keywords : Wireless system, Bluetooth, Voice alert.
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2.2 lulasmaulnsaiaas (Microcontroller w38 MCU)
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lulasmeulnsaaesldsiuen @ity viigaud uagnadn daludruusenoundndAyves
sruuaeniawait limeiu lagvimsussadaliluddufeafy aunsahunyszgndlda
Idnanuae Tnesumseenuuuaaslimnstunusdie) sasfiamisalilusunsumdaiie
AIUANTY Input 7 Output (edsswillumuaxaunsalseg Tidndas Tudndussuuitannse
thunssgnaldfeuldvanvans viemadau Digital ua Analoe

ssuvlulaseeulvsamaslugadonuiy awrsainindoudediszuy Network vas
neufimanlulddndas dedunisdsuitlilyuaninueens uio199stdun1sdaanuieg
Auazdnland1uiaietnedumasiinile (3]



2P E”
AN lsulUsunsuldeu Arduino Board Ta1wn C/C++
Tneusenauniy Structure, values (variables and constants) iLag Functions
2.2.1.1 Wengunan(Structure) Wudsidundnlunis@eulusunsy sndusosd
Tunnlusunsy
Setup()
ﬁaﬁqﬁij’ﬂ’ﬂumsﬂismﬂmL"?":ué’uﬁ%mﬂqwa%mﬁi‘fﬁ’ems’mﬁaﬁqﬁ"z‘j’uﬁae‘j
lausildemduileiduiivihnuiivsefuisinsiunnafiifinsteaviosymadosinsl
Wity
intbuttonPin = 3;// ﬂ’i‘iﬁg\‘i?ﬁﬁfwﬂi buttonPin Winfiu 3
void setup()
{
Serial.begin(9600); // U'ismﬁmﬂ‘?’j’muﬂwﬁamﬁ%’udﬁa;&admwa%m RS232
pinMode(buttonPin; INPUT);// NSRRI BT LUUANT]
buttonPin Wulvise Suws
1
void loop()
{

loop ()
Ao Handuldluntsfeulanlusunsunisinaiuees Arduino 1uiadduy
msnguluiFesy @y
constintbuttonPin = 3; // NIRAAAILS buttonPin Wiy 3
void setup()
{
Serial.begin(9600);// Uismﬂmiﬁmumsﬁamﬁuﬁa%’aaﬁlamuwa%mR5232
pinMode(buttonPin, INPUT);// AsiaAalnus Yaadldsuuuasd buttonPin 1uluua
ounm
}
void loop ()
{
if (dligitalRead(buttonPin) == HIGH)/ As19aeuAmBunATITUNLTY HIGH levdelal
Serial.write(H),// 114 2zder1dnus H N1U WasnRS232
else
Serial.write('L)y// a1l 9v@eA19nYs L WU WOSMRS232
delay(1000); /U387 13179



2212 ‘Qﬂﬁ’lﬁl’ﬂuﬂ’ﬁﬂ?‘l.lﬂﬂ (Control Structures)

Huypiddumsldlunmsiadulavvnseeniieldlunisvhy
If
fa mdlunisdndulanuuiidendion Tneldausiudu And, Or Not, ==, I=,

<, > Weldlumssnaulalumsmeney wu

if (fLUs> 50)

{

7 ST

}

if (FawUs> 120)digitalWrite(LEDpin, HIGH);

if (fMLUs> 120)

digitalWrite(LEDpin, HIGH);

if (AUs> 120) { digitalWrite(LEDpin, HIGH): }

if (Fawus> 120) £
digitalWrite(LEDpin1, HIGH);
digitalWrite(LEDpin2, HIGH);
§
If...else
fa Ardslunnsinaule wuuvaiedaden Inegldeausiuiu And, Or Not, ==,
1=, <, > wieldluntsdrdulalunsmeaney Wy
If (pinFivelnput< 500)
{
// action A
}
Else
{
// action B
}

2

For
fds FOR Wumdsimuaiteulufusnundsiiosyinugdasiag anelu
loop wingiagldfunuussandilifinisidsundas 1y
void setup(f
// no setup needed
}
void loop()f
for (intfuus=0; suus<= 255; AUs++){



analogWrite(PWMpin, i);
delay(10);
}

Switch case
A1 switch case 1¥lunsianisileulanarsioulalasianiznisldau
Tassade nssuundeulrlisidudesendoamedulsiiuasuaudusiniy HGIRNY
Jurldle
Ly
switch (var) {
case 1:
//do something when var equals 1
break;
case 2
//do something when var equals 2
break;
default:
// if nothing else matches, do the default
// default is-optional

While
Fds While fladeulufiavynnisasaaasuinduasoioma Qmﬁﬂﬁaﬁﬁamuﬁ
yesng Tnsvwdeslediasrilideule duiade wu
s = 0;
while(fuus< 200)
// do something repetitive 200 times
S ++;
}
Do... while
fds do while uddsiismunlifinisvinaususeundieg fds While us
uAneafidnda do while aelsiviendslu loop do feu udrresfiansandeulaly while &6
Foulalu while Wuake Faazquseuidilugy do sely iy
do {
delay(50); // wait for sensors to stabilize
aUs = readSensors(); // check the sensors
} while (AuUs< 100):



Break
Fds break Wurdsililusunsuoanain loop viuit Tngldvinddsfivdede
drunnndeusgldfdeiinasiinsnsnasveslsdnedradoneu Fafds break danansaldlétu
loop via8e) loop laddnagidu while, do while, for, switch uazduq 1y
for ( MmuUs = 0; AUs< 255; fuus ++)
{
digitalWrite(PWMpin, ALkUT);
sens = analogRead(sensorPin);
if (sens> threshold)}{  // bail out on sensor detect

s = 0;
break;
}
delay50) ;
}
Continue

fds continue M msvdlinduluBuduiigaisusiull 1§ ufumdanis

TUGUAY YA NAURTA NN EATAIAY break duazifludrduilosanain loop dauA1Ed
continue Hussdufdsionselanludei loop 1L
for (x = 0; fLUI< 255U ++)
{

if (fuUs> 40 8&MIWIT< 120) | - // create jump in-values

continue;

}

digitalWrite(PWMpin; At.U3);

delay(50);

Return
Fds return Ferdsiderreslsalanduoenliannileddu
intcheckSensor()
if (@analogRead(0) > 400) {
return 1;
}
elsef{
return 0;}
}
goto
& goto usdaiivinlsr nsvlaaluviussiatiu wy
for(byte FuUsHaTIL = 0; FauUsifil < 255; FauUsiafil +4)X
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for(byte FUsFN2 = 255: Fudsiaiizs -1; fuUsiaiz-)X
for(byte FuUsi3 = 0; FAuUsAINI3< 255:FuUTHAN3 +4)
if (analogRead(0) > 250){ goto bailout;}

// more statements ...

}
bailout:
Further Syntax
: (semicolon) a¢lY ; (semicolon) Lﬁ@%uﬁﬁ"&
Wy intiuls = 13;
{} (curly braces)
wiulnnvie ¢ Jdudndiddyresnisdeulusunsuniw C dnsldlu
Tnssasneflunnsnafiunansysznsfissyuasinsnssorsaevhldifinarmdvay
Functions
voidmyfunction(datatype argument)f
statements(s)
}
Loops
while (100olean expression) {
statement(s)
}
do {
statement(s)

} while (10oolean expression);

for (10oolean10zation; termination condition; incrementing expr) {
statement(s)

}

Conditional statements
if (100olean expression)
{
statement(s)
}
else if (10oolean expression)

{
statement(s)
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}

else
{
staterment(s)
}
// (single line comment)
mdsdmiueiunevie comment lun1wd ﬂamuwmammmm‘[ﬂmﬂimu
I'Jmaiwwwmu"LU‘iLmﬁuaﬁmsm'lﬂuaﬂ‘lﬂu source code smﬂaulwmaﬁ"mumiLmawa‘lumu
dupoadiu duves // (single line comment) axifunsAoNEIUUTTVIAREY Lafu
pawds =5; // This is a single line comment. Anything after the slashes is a comment
// to the end of the line
/* */ (multi-line comment)
Fdsdmivestnevie comment lunwnd Fodhuivinofammuaslusunsui
WiteligiTeulusunsiaBursiivasivly source code deraulmansazdunmsudanaluday
Adunauiu drnged /* * (multiline comment) AitunsaemsiumalusITa Ly

/* this is multiline comment - use it to comment out-whole blocks of code

if (gwb == 0){ ' // single line comment is OK inside a multiline comment
% =3 /* but'not another multiline comment - this is invalid */
}

// don't forget the "closing" comment ~ they have to be balanced!
% &
#define
Define (Wumsiunminatisaeg Itudevasine wu
#define ledPin 3
// the compiler will replace any mention-of ledPin with the value 3 at compile time.
#include
nMsimuadelndmiamss Include avldnIomiing <> Fsasiduniseiulng
nladnnesnielnainasiidmuniidounds laevnissiulnained include wAd e
\ASaIMINg ¢ LUUﬂﬁ@?UlWﬁ’ﬂ’]ﬂIWﬁLﬂ@i‘Wi@l@L'Sﬂ‘l/]@i‘*ﬁﬂ’]ﬁﬁmﬂmaaHLLaulwﬁVIT\]u include
Wanilavdedaififtaridi main )ImUmwnmﬂiuﬂaulﬂmﬂiﬂsLmiwaUmmwmmammmqq
L2
#include <avr/pgmspace.h>
prog_uintl6_tmyConstants[] PROGMEM = {0, 21140, 702 , 9128, 0, 25764, 8456,
0,0,0,0,0,0,0,0,29810,8968,29762,29762,4500};
2.2.1.3 Arithmetic Operators
= (assugnment operator)
oy = anginiran operand Haunluldly operand Hadne 1y

intsensVal; = // declare an integer variable named sensVal
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senVal = analogRead(0); // store the (digitized) input voltage at analog pin 0 in

SensVal

+ (addition)

\A3RIMINE 4+ MINERINITUIN L
Y=y +3

- (subtraction)

I3 - MNEEeNNSaU LTu

X=X~-T,

* (multiplication)

sy * NERINIIAN LU
b=j*e

/ (division)

AR/ ngRanIsms 1y
r=r/5

% (modulo)

\ASDIVITE % MNERIMLAYRINANSIT 1
x=7%D5;, //xnowcontains 2
x=9%5;, //xnow contains 4
x=5%D5; //xnow contains 0
x=14%5; //xnow contains 4

2.2.1.4 Comparison Operators

== (equal to)

W3RV == Ve T iUy
x ==y (x is equal to'y)

I= (not equal to)

W3NG 1= el Wy
x =y (x is not equal toy)

< (less than)

\A3BIIINY < mneddesndn 1wy
x < y (xis less than y)

> (greater than)

\A3DIMINE > Muedannndn W
x > y (xis greater than y)

<= (less than or equal to)

\A30MNY <= Mnefetiosniviewiniu

L

x <=y (x is less than or equal to y)



13

>= (greater than or equal to)
\A3DIVINY >= Wneiennniviewiiy
L
x >=y (x is greater than or equal to y)
2.2.1.5 Boolean Operators
&& (and)
A3 BIMIERE, (and) wuetuag (and) Lt
if (digitalRead(2) == HIGH &&digitalRead(3) == HIGH) { // read two switches
K s
}
|| (or)
\3Bane || (on) WigRawIe (on) 1w
if(x>0]|y>0){

A e
}
! (not)
\A3peve | (not) viaedislal (not) 1y
if (Ix) {
I
}
2.2.1.6 Pointer Access Operators
* dereference operator
* dereference operator isnefsfmIAIUNTAL
& reference operator
& reference operator WHNBAIFINUTUNITHAY
2.2.1.7 Bitwise Operators
& (bitwise and)
\A30am8& (bitwise-and) vineiisns and Dasedn 1wy
inta= 92; //in binary: 0000000001011100
int b =101; //in binary: 0000000001100101

intc =a&b; // result: 0000000001000100, or 68 in decimal.
| (bitwise or)
wieamng | (bitwise or) vaneiisns or Dasteln 1wy
inta= 92, //in binary: 0000000001011100
int b =101; //in binary: 0000000001100101
intc=alb; //result: 0000000001111101, or 125 in decimal.



intx=12;
inty = 10;

A (bitwise xor)

\A30MIY A (bitwise xor) VgEens xor Tnsedn 1
// binary: 1100
// binary: 1010

intz=xA"y, //binary: 0110, or decimal 6

~ (bitwise not)
d ¥ ¥ at - llj 1 (.7 U 1
LATBENAUNE ~ (bItWISe not) ‘VimEJﬁdnﬁﬂa‘uummwum‘ﬂummmu‘um LU

inta = 103; // binary: 0000000001100111
intb =~a; //binary: 1111111110011000 = -104

inta = 5;

<< (bitshift left)
\A3ReinE<< (bitshift left) vaneienisideutnumniene wy
// binary: 0000000000000101

int b =a<<3; //binary: 0000000000101000, or 40 in decimal
intc=b>>3; //binary: 0000000000000101, or backto 5 like'we started with

it 8 = 5;

>> (bitshift right)

dj o B =t d‘ = 1
LATDINNTE<< (bitshift left) Ui18a3INI5L@auuaLINIIT WU
// binary: 0000000000000101

int b =a << 3; _// binary: 0000000000101000, or 40 in decimal
int c = b >> 3; ©// binary: 0000000000000101, or back to 5 like we started with

2.2,

X =2
y = ++X;
X=2;
¥ AT
¥=12
X +=4;
X = 2

1.8 Compound Operators
++ (increment)
LAIDINUNE++ (increment) Manedansiiuamiar it udaUs oy

// x.now contains 3, y contains 3
— (decrement)
LASDIINY= (decrement) MineddnN1SanAMTIRT AT UFILUS Wy

// x contains 2 again, ystill contains 3
+= (compound addition)
\A3BIMUNE+= (compound addition) MunafanisuanAliiufiwls wu

// X now contains 6
-= (compound subtraction)

\ATBMLE-= (compound subtraction) vianefianisauailiiumuys 1y

// X now contains 3

14
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*= (compound multiplication)
‘d " . . = 1 YV s []
LATBIMANE*= (compound multiplication) nangfenspaanluiududs 1wy

X
x *¥=10; // x now contains 30
/= (compound division)
dl . e e =f I s s ]
\AT89Mne/= (compound division) nunafan1susATlAiuALUS 1w

X /= 2; // x now contains 15
&= (compound bitwise and)
\ATaavae&= (compound bitwise and) wnefens and AdlRURALUT Wy
myByte = 10101010;
myByte&= B1111100 == 810101000;
|= (compound bitwise or)
\A304MIE |= (compound bitwise or) ednis or aliiufuUs 1wy
myByte = B10101010;
myByte |= B00000011== B10101011:
2.2.1.9 Variables
Constants
Wurasifisiidmun g Aefmsnesefithasenoususud 1
Snuszauly iouandnvaizetislnesnamiluasdoya
INPUT | OUTPUT]| INPUT PULLUP
Amsfivaniuanedessauasinfiulledindiu HIGH v3e Low waslfiileinissnumsedeului
¥1led HIGH aswviusyivanan 1, ON; #3a 5 volts Tuamsfl LOW Resyiuandn 0, OFF, u3e
0 volts LYy
digitalWrite(13, HIGH)
true | false
rwianidud1asit Boolean Fsusnanitgseiuasan FALSE vaneda 0 (Fue)
Tuvasedl TRUE ssuuneis 1, wioezlsalanlale Aud satfiluvineasinud -1, 2, -200 oF
Ve TRUE Loy
if [ ==TRUE)
{
doSomething;
1

Integer constants
2w & A d w 1l a & oA i
L‘LJumLLUS‘wug’lummumLaﬂﬂa‘lum;mwmam WagLAUAT 16 bit IA1TEMI149
32,767 4 -32,768 LU
intledPin = 13;



Floating point constants
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@ & pui s 1 a ' . ' 1
Wuduusiugruiifuiiavlaslifiganadion uazifiudn 16 bit Arsening

32,767 D3 -32,768 ¥y
floatmyfloat;
floatsensorCalbrate = 1.117;
Data Types
Void
Husuusussanmils lifvunm iy
void setup()
{
/..
}

void loop()
{
I
}
Boolean
\huanasil Tanapn /o true wae false Ly
intLEDpin = 5; //-LED on pin 5
intswitchPin = 13; ' // momentary switch on 13, other side connected to ground
boolean running = false,
void setup()
{
pinMode(LEDpin, QUTPUT);
pinMode(switchPin, INPUT);
digitalWrite(switchPin, HIGH); ~ +// turn. on pullup resistor
}
void loop()
{
if (digitalRead(switchPin) == LOW)
{ // switch is pressed - pullup keeps pin high normally

delay(100); // delay to debounce switch
running = running; // toggle running variable
digitalWrite(LEDpin, running)  // indicate via LED

}

}
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Char
doyavindnvse iR 1 byte
charmyChar = 'A;
charmyChar = 65;
Unsigned char
Foyaviindnuse luifnadesmng Wy
unsigned char myChar = 240,
Byte
fuUs byte LAuduav 8 bit lalfinaduy fid1 0 - 255 wu
byte b = B10010; // "B"is the binary formatter (810010 = 18 decimal)
Int
L‘L“Juﬁ';LLUiﬁugwuﬁLﬁuﬁaLﬁﬂﬂﬂlﬁﬁﬁ}ﬂ%ﬂﬁau waztiuAn 16 bit TA15zming
32,767 D9 -32,768 1y
IntledPin = 13;
Unsignedint
Teyavilednawdiu lifmeioinug 1y
unsignedintledPin = 13;
Word
iy 16 T tuAsaus 0-65535 L9udBIfy int 1
word w = 10000;
Long
Wushudsdamsdauuvveslagliflgamaisy fiusuuy 32 bit fdrsening
2,147,483,647 §4-2,147,483,648 19
ongspeedOflLight = 186000L; // see Integer Constants for explanation of the 'L’
Unsigned long
PoyariinTIuauRuLUUY T LlAmadommuny i
unsigned long time;
void setup()
{
Serial.begin(9600);
}

void loop()
{
Serial.print("Time: "),
time = millis();
//prints time since program started
Serial.println(time);
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// wait a second so as not to send massive amounts of data
delay(1000);
}
Short
2/ =Y o ql/' £ 74 dy A 1
wauua‘zjummmmﬁmwuau T9ilen 1 byte LU
shortledPin = 13;
Float
@ Y " P < Lx dd = o a'l)al 1 1 1
AUITUA floating-point waamuwUsnilganalloy fmMudsiiiauinniiAves
/s o v ﬂu A § 1
fuusudy lneldieifiu 32 bit wu
floatmyfloat;
floatsensorCalbrate = 1.117;
Double
o - & v & 4
Toyavilaaunation 19ion 8 byte
String - char array
= [ 2/ 1 ] ] a 9/ e Al o = [¥)
WANIINUUBYADY 2 AU E!’mLL'iﬂi]:L‘tJu‘uazgam'JaﬂwﬂﬂaLﬂULimﬂuhl Lay

£
a

dufl 2 wifiugnAugnYesansy
char Str1[15];
char Str2[8)JH'a., ' fth st T e &
char Str3[8) & {& 'w Jde Rt at2 0\ = ¥\0'}):
char Strd[ ] = "arduino”;
char Str5[8] = "arduino’;
char Str6[15] = "arduing”;
String - object
MsNudayavetaasERssuunLIeAINEY
Array
iuls arays n3amtUsnatedaduiiulsiantnsadhddddonfivie
index Avdiuvslu array e 03entflpuszyde anay uagsruial index number fauUs array
28l index 13uFUIN 0 Fuls array asdemean fousrthlUldau wazerarmunaSudy
vise WAle 1w
intmylInts[6];
intmyPins[] = {2, 4, 8, 3, 6};
intmySensVals[6] = {2, 4, -8, 3, 2};
char message[6] = "hello";
2.2.1.10 Conversion n15uUasAn
Char() wlasrrdeyalmiu char
Byte() utasrtoyalmiu byte
Int) wlasprtoyalmdu int
Word() udasateyalmdu word
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Long() uwuasrrdeyaliiu long
Float() uUmrndayalmdu float
2.2.1.11 Variable Scope & Qualifiers

Variable scope

FrudsanansasmaineuBusulusunsuneu void setup(), WiedsAduUs
mUiuﬁqﬁﬁu,LLa3UWaﬂ%aﬁ§qﬁﬂﬁaLLU'imEJ'I.uﬂEjuﬁﬂﬁ"@ for loop %'!an’limzamﬁal,mﬂul,l.wﬁw5]
finafisvoulwnnisldiuys, wiednendenisilusunsuazanuisaldduwdsiu fuuswuy
global tlusuysiilusunsunaaiuvazldanldanynils iduuasnnngudslulusunsa
fulsiazaariinoududulusunsy, nou setup() function fuUsuuy local iusuusiine
Arnreluitsidunionelungudds for loop Mudsdaruenfuuagldulfianzarely
HerFuiliiugan Fesuvsuuuionaidediuluusdaziaidy uilunsiauilsidundazsn
arldidudsiduiaweidsinnelus it wu
intgPWMval; // any function will see this variable

void setup()
{
I

void loop()

{

inti;  //"i"is only "visible" inside of "loop”

float f; // "f"is only "visible" inside of "loop"
it

for (int j = 0; j <1005 j++X
// variable j can only be accessed inside the for-loop brackets

}

Static
Avdnuuuasildlunsasiesius Ifemileileidu wu
/* RandomWalk
* Paul Badger 2007
* RandomWalk wanders up and down randomly between two
* endpoints. The maximum move in one loop is governed by
* the parameter "stepsize".
* A static variable is moved up and down a random amount.
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* This technique is also known as "pink noise" and "drunken walk".
*/

#define randomWalkLowRange -20
#define randomWalkHighRange 20
intstepsize;

intthisTime;

int total;

void setup()

{

Serial.begin(9600);

}

void loop()

{ // tetstrandomWalk function
stepsize = 5;

thisTime = randomWalk(stepsize);
Serial.println(thisTime);

delay(10);

}

intrandomWalk(intmoveSize )
staticint place; // variable to store value in random walk - declared static so that it
stores

// values in between function calls, but no other functions can change its value

place = place + (randem(-moveSize, moveSize + 1));

if (place <randomWalkLowRange){ // check lowerand upper limits
place = place + (randomWalkLowRange - place); // reflect number back in positive
direction

}
else if(place >randomWalkHighRange){
place = place - (place - randomWalkHighRange);  // reflect number back in negative
direction

}

return place;

}
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Volatile

Volatile Laﬂ”iuaﬂﬂamlwLaa%dﬁhLLUSﬁQnstmﬂﬁiamﬁﬁ%gmﬂ%aumlﬁ
LU
// togsles LED when interrupt pin changes state

int pin = 13;

volatileint state = LOW;

void setup()

{

pinMode(pin, OUTPUT);
attachinterrupt(0, blink, CHANGE);
}

void loop()

{
digitalWrite(pin, state);

}

void blink()

{

state = Istate;
}

Const
[} s [ 1 ai L7 @ O q' o A:i' = s
ATAAN const gaNIRINATANN u‘um‘umLLU‘EV!‘UTULUaaqumnﬁmmmLLU?
MR LUS "D1UDEINALL" 1T
const float pi = 3.14,
float x;

FE s
Xx=pi*2, //itsfine to use const's in math

pi= T // illegal - you can't write to (modify) a constant
Utilities
sizeof() WU element Tu array Ly
char myStr[] = "this is a test";

int i;
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void setup()
Serial.begin(9600);
}

void loop() {
for (i = 0; i < sizeof(myStr) - 1; i++)
Serial.print(i, DEC);
Serial.print(" = ");
Serial.write(myStrli]);
Serial.println();

}
delay(5000); // slow down the program
}
2.2.1.12 Functions
Digital I/O
- Pin Mode ()

. 2/ i " P o 2/ Al
Pin-Mode 1‘111‘14(16111 void. setup() LNONIRUARUINYIVUD S
lulasreulvsaaesTiitiu vasudygan INPUT vSavndedyyaini OUTPUT e

int ledPin = 13; // LED connected to digital pin 13

void setup()

{
pinMode(ledPin, OUTPUT); - // sets the digital pin as output

}

void loop()

{
digitalWrite(ledPin, HIGH); . // sets the LED on
delay(1000); // waits for.a second
digitalWrite(ledPin, LOW);  // sets the LED off
delay(1000); // waits for a second

}

- Digital Write ()

Digital Write findaA1aedn HIGH w3o LOW (1{Ua w3e Ua) lufaen digital
A muanisavetlefersimunduiisviornd (0-13) 1wy
intledPin = 13; // LED connected to digital pin 13
void setup()

{
pinMode(ledPin, OUTPUT);  // sets the digital pin as output
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}
void loop()

{
digitalWrite(ledPin, HIGH); // sets the LED on

delay(1000); // waits for a second
digitalWrite(ledPin, LOW);  // sets the LED off
delay(1000); // waits for a second
}

- Digital Read ()

Digital Read ﬁwé’aﬁémﬁ'}mﬂmla%ﬁgﬂﬁmumiﬁﬁlu digital pin Te9¢ld
wadnsLdu HIGH vi3e LOW mineiavuledonarimumduiulsvdamasi (0-13) 1y
int ledPin = 13; // LED connected to.digital pin-13
int inPin = 7, // pushbutton connected to digital pin 7

intval =0; // variable to store the read value

void setup()
{
pinMode(ledPin, OUTPUT); // sets the digital pin 13 as output
pinMode(inPin, INPUT);  // sets the digital pin:7 as input
}
void Lloop()
{
val = digitalRead(inPin); " // read the input pin
digitalWrite(ledPin, val); ~// sets the LED to the button's value
}
Analog I/0
- Analog Reference ()
Frdsiirnsedldlumsmnsisunddadudisdudmsuounden Mmidend
ululdndsanniusulwingredseundonfiinisiasuulasiensssiimansnaneunden
81 () arhigneiag
- Analog Read ()
FndsiienuA199nun Analog a¢lddn 10 bit Ardadiazviaruiuen analog
input (0-5) Wiy uagldnadndiuavsmnudue 0-1023 1y
intanalogPin = 3; // potentiometer wiper (middle terminal) connected to analog pin 3
// outside leads to ground and +5V
intval = 0; // variable to store the value read
void setup()
{
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Serial.begin(9600); // setup serial
}
void loop()
{
val = analogRead(analogPin); // read the input pin
Serial.printin(val); // debug value
}
- AnalogWrite() - PWM

Wuddudeudn analog tnigulaeld hardware enabled pulse width
modulation(PW) g output flanansavia PWM 1#lu Arduino fulmiflédn Atmega168
& stagyhauiun 3,5,6,9, 10, ka¥ 11 @ Arduino i:ULﬂ"]m‘g Atmega8 9¥5995ULNEIUN
9, 10 uay 11 Aideuausnliduiulsmienaiiarn 0-255 1y
intledPin = 9;  // LED.connected to digital pin 9
intanalogPin = 3; // potentiometer connected to-analog pin 3
intval = 0; // variable to store the read value
voidsetup()
{

pinMode(ledPin, OUTPUT); // sets the pin as output

}
voidloop()

{
val = analogRead(analogPin); // read the input pin

analogWrite(ledPin, val 7-4); //. analogRead values ¢o from 0 to 1023, analogWrite
values from 0 to 255
}

- AnalogReadResolution()

Analog Read Resolution () 1Juduvensvas APl surdand msu Arduino
dlesnyavuin (udn) vesriidindulag Analog Read Resolution () sudududu 10 Tn
(AMMBUWNUTEWIN 0-1023) dmFumudniuladoundsiuniuung AVR iy
void setup() {

// open a serial connection
Serial.begin(9600);
}
void loop() {
// read the input on A0 at default resolution (10 bits)
//-and send it out the serial connection

analogReadResolution(10);



Serial.print("ADC 10-bit (default) : ");
Serial.print(analogRead(A0));

// change the resolution to 12 bits and read A0
analogReadResolution(12);

Serial.print(", 12-bit : "),
Serial.print(analogRead(A0));

// change the resolution to 16 bits and read A0
analogReadResolution(16);

Serial.print(", 16-bit : ");
Serial.print(analogRead(A0));

// change the resolution to 8 bits-and read A0
analogReadResolution(8);

Serial.print(", 8-bit :-*);
Serial.println(analogRead(A0));

// a little delay to not hog serial- monitor
delay(100);
}
- AnalogWriteResolution()

25

Analog Write Resolution () «Judauveigwes APl eurdandiwsu Arduino
\18991Nn Analog Write Resotution () AvunAuagidunvein1s Analog Write Resolution ()
Handu shusuduu 8 Un (A15emIn9 0-255) AusuaunAuladaunaeaiuauuEs AVR 1oy

void setup(}
// open a serial connection
Serial.begin(9600);
// make our digital pin an output
pinMode(11, OUTPUT),
pinMode(12, OUTPUT);
pinMode(13, OUTPUT);

}

void loop(){

// read the input on A0 and map it to a PWM pin

// with an attached LED
int sensorVal = analogRead(AQ);
Serial.print("Analog Read) : ");
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Serial.print(sensorVal);

// the default PWM resolution
analogWriteResolution(8);

analogWrite(11, map(sensorVal, 0, 1023, 0 ,255));
Serial.print(" , 8-bit PWM value : ");
Serial.print(map(sensorVal, 0, 1023, 0 ,255));

// change the PWM resolution to 12 bits

// the full 12 bit resolution is only supported

// on the Due

analogWriteResolution(12);

analogWrite(12, map(sensorVal, 0, 1023, 0, 4095));
Serial.print(" , 12-bit PWM vatue :");
Serial.print(map(sensorVval; 0,-1023, 0, 4095));

// change the PWM resolution to 4 bits
analogWriteResolution(4);

analogWrite(13, map(sensorVal, 0, 1023, 0, 127));
Serial.print(", 4-bit PWM value : ");
Serial.printin(map(sensorVal, 0, 1023, 0, 127)):;
delay(5);

Advanced /O

- Tone ()

Tone fionns as1sndudmaouannuifisyy (50% wagiewid) luv szozaan
flausasrufiariunduayingnauninnglésunisidoniodlk NOTONE () fiuannsadeude
fusen Piezo vipanTuineeiing

sfuannsaauegnad et undoufuniades Adsiidegudaiduuuni
wansnafudedns 0 lifina Sudseiiduuueidsrtursdnsiimueanuiveanising

- No Tone()

No Tone fie mgan1sasnaudvasuiiinein Tone () fnadlifidsansgn
¥l

- Shift Out()

Shift Out vesdeyaviedn Fuduandsiidfyiian (Tudroan) Aiddyles

o
]
o =l

e (vgn IE) On Tnlunslaudarasasgnideudisudeyandinidinuiini@nas (e
W) fle  msuaasliiuiaunseldls wu

//****-K-***************************-K-*****************************//
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// Name : shiftOutCode, Hello World //
// Author : CarlynMaw,Tomlgoe /!

// Date : 25 Oct, 2006 /!

// Version : 1.0 //

// Notes : Code for using a 74HC595 Shift Register i
// : to count from 0 to 255 I

//***************************************************************-3('

//Pin connected to ST _CP of 74HC595
int latchPin = 8;
//Pin connected to SH_CP of 74HC595
int clockPin = 12;
////Pin connected to DS of 74HC595
int dataPin = 11;
void setup() {
//set pins to output because they are addressed in the main loop
pinMode(latchPin, QUTPUT);
pinMode(clockPin, QUTPUT);
pinMode(dataPin, QUTPUT);
}
void loop() {
//count up routine
for (int j = 0; j € 256; j++){
//¢ground latchPin and hold low for as long as you are transmitting
digitalWrite(latchPin, LOW);
shiftOut(dataPin, clockPin, LSBFIRST, j);
//return the latch pin high to signal chip that it
//no longer needs to listen for infermation
digitalWrite(latchPin, HIGH);
delay(1000);

- Shiftin()
Shift In () vesayaniialn Suauandmddgian (dudiean) Nddyles

al = L) LT ) 1 3 ! 2 I ‘q i k4 B
nge (vagn IE) U dwmsutnvesvnuniiniunasauavisailvgeaudeseluanatedeys uas

K Y
= =

dsnniinmlishassnads

- Pulse In ()

Pulse In (gevi3enn) Wlawieen Megratudnmigsse Pulse In aunsesisnly
HIGH, hanusuudseaumeglussiumuasnarfagvga gnadsnduluauauemues Pulse
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In lu microseconds #&IAIANTALLLDY, 0 gndenduanlad Pulse In untfunaileisuilesu
n13sfRsAINUTEaUN SeluaTaz kARt aRananluBnnesndunall vausiiunesa
TulAasening 10 Fundiuay 3 wil wu

int pin =7,

unsigned long duration;

void setup()

{
pinMode(pin, INPUT);

}
void loop()
{
duration = pulseln(pin, HIGH);
¥
Time
- Millis ()

Mdsierldnadniainanduiadiuniiuanenit Arduine board 1 (Gusuvin
Tsunsutlagiu anfilaniuan unsiened long Tuaa 32 bit tu
unsigned long time;
void setup(}{
Serial.begin(9600);
}
void loop(}
Serial.print("Time: ")
time = millis();

//prints time since program started

Serial.println(time);
// wait a second so as not to.send massive amounts of data
delay(1000);
}
- Micros ()
dandusuIures microseconds Ml ulUTURWAUBSA Arduino ¥i191u
taqulusunsuduau microseconds MauATUsUATIILAY Ly
unsigned long time;
void setup(){
Serial.begin(9600);
}
void loop({
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Serial.print("Time: ");
time = micros();

//prints time since program started
Serial.println(time);

// wait a second so as not to send massive amounts of data
delay(1000);
}

Delay ()
wgan1sieulusunsudmiuituiureniat (lu milliseconds) szyidu

wis fiwmes (i 1,000 Haddurilufiaeadu.) Milliseconds = urudadiuiflunisvgn
T RGN S
Ly
int ledPin = 13; // LED connected to digital pin 13
void setup()
{

pinMode(ledPin, OUTPUT); // sets the digital pin as output
}
void loop!()
{

digitalWrite(ledPin, HIGH);  // sets the LED on

delay(1000); // waits for a second

digitalWrite(ledPin, LOW); - // sets the LED off

delay(1000); // waits for a second
}

- Delay Microseconds ()
9 microseconds engalUsinsuIuINTeIan (L microseconds)
sryumsifiwes W microseconds Tulladiudi 1y

intoutPin = 8; // digital-pin 8

void setup()

{

pinMode(outPin, OUTPUT);  // sets the digital pin as output
}

void loop()

{

digitalWrite(outPin, HIGH); // sets the pin on
delayMicroseconds(50); // pauses for 50 microseconds

digitalWrite(outPin, LOW);  // sets the pin off
delayMicroseconds(50); // pauses for 50 microseconds
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Math
- Min ()
FdstiunamaidesnivesifildlunaduiarAusiitonit wy
sensVal = min(sensVal, 100); // assigns sensVal to the smaller of sensVal or 100
// ensuring that it never gets above 100.
- Max ()
mdsimuumenfinnaiesifilinluiadulasAuadiinnnii wu
sensVal = max(senVal, 20); // assigns sensVal to the larger of sensVal or 20
// (effectively ensuring that it is at least 20)
- Abs ()
AU FuysalvessmIuiiessInisng abs () Medduasdiiunis
vandsanslilaidudug melinaduorahluguadnsilignaas wu
- Constrain ()
Constrain Aan1331ARE11421 Constrain %ai’wﬁ’mﬂixl,ﬂw%aga%wm
‘V]gwmauuuasﬂmaehwaqﬂaw'mnwﬁ'ay@ L
sensVal = constrain(sensVal, 10, 150); // limits range of sensorvalues to between 10
and 150
- Map()
WHUTT AN nEalUEeEn dufier1ves from Low agldsuns map W
to Low A1984310g4lU to High Aluszyrinadusilusyning vas ou
/* Map an analog value to 8 bits (0 to 255) */
void setup() {}
void loop()
{
int val = analogRead(0);
val = mapl(val, 0, 1023, 0, 255);
analogWrite(9, val);
}
- Pow ()
AurAeIsauAiEnids Pow () anunsaldiieinsauaumsldndaanudi
Dumvdruiandulsdenidmiunsadrunuiinistuawosmiaidulds
- Sort ()
AU INTidD eI
Trigonometry
-Sin
AuanAn sin vawu (15tiBw) naildoyagszwing -1 uag 1
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- Cos ()

AR cosuay (15LABw) watldazagseming -1 uae 1

-Tan ()

AuraunUIIUAYeIgY (151ABY) Hafildavegseniteduiifiaunay

Random Number

- Random Seed ()

Wunsfuaasuduliiu function random. Random() fagldluads
selu Tnerfioonunazdudiuiaus 3 function Glifinng return Areenun 1wy
longrandNumber;
void setup(}

Serial.begin(9600);
randomSeed(analogRead(0)):
}

void loop(}
randNumber = randem(300);
Serial.printin(randNumber);

delay(50);
}
- Random ()
Wantugua
longrandNumber;

void setup()
Serial.begin(9600);

// if analog input pin 0 is uncennected, random-analog
// noise will cause the call to randomSeed() to generate
// different seed numbers each time the sketch runs.
// randomSeed() will then shuffle the random function.
randomSeed(analogRead(0));
}

void loop() {

// print a random number from 0 to 299
randNumber = random(300);
Serial.printin(randNumber);



// print a random number from 10 to 19
randNumber = random(10, 20);
Serial.printin(randNumber);

delay(50);
}

int pin = 13;

Bits and Bytes

- Low Byte ()

wensaudsiidiu byte fishanaan

- High Byte ()

woniuUsidu byte ﬁqaqmﬁaﬁmmﬂlwzﬁaaﬂ
- Bit Read ()

9uTnUe9I U

- Bit Write ()

Jeudevesudsmdu. 0!, "1

- Bit Set ()

iwmArdnuBas s 1

- Bit Clear ()

Clear Dnvassudsidu "o

- Bit ()

AU uAYealnisy )

External Interrupts N159A9%AZAINATEUBN
- Attach Interrupt ()
nasivuailard AR T s Tiniguan gy

volatile int state = LOW;

void setup()
{

pinMode(pin, OUTPUT);
attachinterrupt(0, blink, CHANGE);

}

void loop()
{

digitalWrite(pin, state);

}

void blink()

32



{

state = Istate;

}
- Detach Interrupt ()
UM INUUANIITATINIL

2.2.1.13 Interrupts N159AI9IZAINN"Y Y

- Interrupts ()
N5IATINE LU

void setup() {}

void loop()

{

nolnterrupts();

// critical, time-sensitive code here

interrupts();
// other code here
}
- No Interrupts ()
Unamslurunsindemay
LU

void setup() {}

void loop()
{
nolnterrupts();
// critical, time-sensitive code here
interrupts();
// other code here
}
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2.2.1.14 Communication ﬂ'l'iﬁlam‘sfl'aa‘.jla
- Serial
T¥dm3unisfeanssenineuadn Arduino uagaouimeiuiogunsniduy
v
- Stream

1%
o ]

Stream (HutugIudmivanwazaluuns (4]

2.2.2 Arduino Uno R3

Arduino Uno R3 é’w’qgﬁﬁ 2.2 flvum Useanad 68.6 x 53.4 mm. \uueinuinsgiu
ftealdauunndign Wesnilusuinfinzdiniuns Sududeus Arduino waell Shields
Widenldaulduinnitwesn Arduino fuduq feanuuuunanizainndt Tnsuasa Arduino
Uno léifinmsimundosun saus R2, R3 uargusosudsuduled \uwuu SMD

Arduino Uno R3 (utiadn Arduino filesumasifisnsnniign 1iesinsailiiung
wazdulvg/lusian uay Library sings fiRaiLIusa Support 9g81sdsfuvasaidundn uas
Jomdnagrefonsdlil MCU (e dldiuaminsndounuaueslsdiinArduino Uno R3 i MCU 7
\Uu Package DIP [3]

ANALOG IN

+ Mm% ow
c € & 2

;S‘U‘ﬁ: 2.2 Arduino Uno R3

2.3 MPEG Audio Layer 3 ( MP3)

Juisnnsidsiadygyradsiddneaiifuiidouuvunis 1938nmsiudadoyauvud
nsgaydedoyaursdunie lossy senuuuin tieldanuTinudeyaidedivdaiioadnton
LL‘?i‘i’JJBJ‘JJaﬁﬁﬂﬁduﬂﬁﬁﬁdlﬁﬂmﬂﬂwLﬁﬂﬁ‘ﬁﬁiﬂﬁﬁHQﬁUﬁ@mﬂmtﬁaﬂﬁuaﬁUIﬂEJ‘VI@H?J‘UfT“U
Ailedrulug Tunisldeudingidiin MP3 asfundnadafuduildifuidomioauns
Tusuuuu MP3 vueiaspeufinmed udai3asiau MP3 [5]
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2.3.1 ThaiEasyElec MP3 Embedded Module fis5Uf 2.3 uarguil 2.4
Wulugaiiesnuuuindmiuidulndidsawasuiuana MP3 dresenislde
51190 Tneld IC decode Lwa$ BU9A502AKS2 Faliidnmnwd s895udns1n1s Sample
Rates faust 8kHz 1 48kHz. annsamuaumslFnuld 2 suuuy feluun Parallel way Serial
Adnuanunseld MCU wadsieg esnmualdine nefiynadsingg Tunsiduldmas iy
ﬁ’]ﬁ"u&iumm, ﬁﬁﬁaﬂ%’uLﬂﬁauizé"ummﬁwauﬁmmaa, MdUdsundasinainesideanis
sriaulvddsawas (udu Inddewwasazdaiveglu micro SD Card uagsesiuauinaug
484 micro SD Card lagegnaiia 32GByte a1usarnluuszendlunisldausieg lade iy
FouSunanumd, Weameusudnlud®, desvananiil iudu
2.3.1.1 AUEINITAVEIUDEA MP3 Embedded Module

- spsfumsiaulduinana .MP3 wuu Stereo

- annsamupuslilasreulnsaeesln 2 JUluU Serial uay Parallel

- 599¥UsEUUlWG FAT32 U FAT16

- 5895 micro SP.Card SDHC(gsee 32 GB).

- 5993V Sample rates of 8 kHz - 48 kHz.

lwdnsuasa 5 VD0

- Connector U9 2:54 mm 20 U1

- UBntivuIm 35 x 51 mm.

NN

FETITTINIRNNT
En

. n.—nfv +Elec

M1 OMBLOED MOO
re

[ APy —

- » = » w 8 8

1

{
b 7 ‘
| 1 I

SU#l 2.3 MP3 Ermbedded Module (fumti)

SD CARI
e

f 4 I | 4 ¢ 1 |

5Uil 2.4 MP3 Embedded Module (f1umd)
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2.3.2 M1519UaN9aUUSENOUYRIUDIA MP3 Embedded Module
\easurntinivesudazailuvedn MP3 Embedded Module §3nn51t 2.1
A5197 2.1 LansdulsENoUTeIUesA MP3 Embedded Module

977 %o Wil

1-8 PO-P7 91 Data Input

9 VOL- Y1 AATTAULEYY

10 VOL+ 97 NTTAULEES

1 RESERVE Tadla

19 RESERVE Tallaf

13 BUSY Lansanuzvedluga Active Low
14 B 1. Trigger Active Low
15 RXD 97 RX wosn Serial
16 TXD 97 TX Nesn Serial
i HPR AyeyaudsInIuYn
18 HPL druaaoudeanugng
19 7 GND N5

20 +5V T+5V

2.3.1.3 Tuuan15M1914v89 MP3 Embedded Module
aunsadentdivuanisviinuld 2 Tninde
1. msltanulnun Serial 1 Jumnper Weusia Mo Wirariunsiad
2. nsldulnua Parallel fogremsidanuagsesufuuesa Arduino UNO
R3 (EADNO14) Tma’h’j"ﬂ'}ﬁ'ﬁgmwmmuauﬁ%mm 10 1y Ao 91 Data 8bits; v1 PL warv1 BUSY
Feonmazdeaindiun VoL, +VOL Lﬁa’lﬁ;ﬂ%’mummsﬂmmmzﬁmﬁaﬂmama (6]
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2.4 g‘iJLLU‘Ll'luﬂ'l'sﬁd"z’l'aaga (Transmission mode)

2.4.1 msdetoyauuuvuu (Parallel transmission)
AansdsteyanSeufufiazuaie Inlunieseudygrauiing lnonisdens

@@

@

sdn 0 uar 1 vaney Tadudungudtuau n Gn §ds denfaas n n dFuaziuatiar n On

wuiu Faazadiefunanfisyaneinaswaduig liwadasssns
nalnnsdsteyauuvaunlindnnsiie Wedinssas n G Fesldans n vdu us

arUnAA18UDINULDY 'LumiéﬂLLﬁiaxﬂéxmﬂLﬁuﬁaa“l‘z’fﬁ'ﬁycgwmmﬁmé’utﬁmﬁu vinlvanunsn

&

] s ea L s o/ <
devenludagunanidunSoudiuld dagun 2.5

aunsaliy aunsalds

A
co

F
-

A
O

'y
U

A
(S3]

'y
N

N UANIIA

JUN 2.5 P5ENTOLRLUUINTL

mnguﬁ 2.5 wamensastoyauuuvunu lnglv n=8 Tneviluudaneuesanoia 2
sazgnaemeasuinmesiuag 1 f defivesnsdedeyauuvruiufie Auds wsvds
FoyaldnSear n n defu anuirdadu n whwesnisdwuveunsy widedsiiddoyde
Aldane Mtz deddanesau n du

2.4.2 msdedayauuuaunsu (Serial transmission)
wldi8n1sderiar 1 dnlunieseudygrauing vldgumiloudndaniee (Feg
oA Y ¢ v a § o W -
seiesiuly angunsaiviisludeBngunsainils fagud 2.6
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aunsalsu aUnsalds

o o
Lﬂaﬂumnagnm Wagunuuuy

Wiy Wuaynsu

-

DRRRRRE

L

>

YayauuUaLNTH

P -~
ro w
,‘JJ

4+
—
=N
|

N WAL o 8

= v
3UN 2.6 MyasTayalUUaYNTy

v a | w - v < -l | o v
ﬂ@ﬂﬂaﬂﬂqiﬁ\?‘U@HaLLUU'ﬂHﬂﬁﬁJ ﬂ'é]ﬂ?'ﬁl‘ﬁ‘ﬂﬁ)ﬂﬂqﬁﬂqiﬁﬁlﬂ'?il,w&lﬂ 1 994 ‘W'ﬂ,ﬂ
J 2/ U4 e P 1 e!(; s 1 1 1
'ﬁﬂﬂ'ﬂfﬁﬂ'maﬂ RIS HEII0] ﬂ’J']ﬂJL%'J‘UENﬂ"I'iﬁ\‘mC‘I'I ﬁ]?ﬂﬂ?ﬁ‘ﬂﬂﬂﬂqﬁﬁﬁ“ﬁaaﬁLL‘U‘U@‘Qﬂ?ﬂJ LYUu IﬁJLﬁﬁﬁJ
v | = o v & [y v = v =
srlgnisdanvueynsuiientudygruinsiwidasdmianduiner wavdniduniiady
R
Y 1 v o -t
ﬂ??ﬁﬂ‘UBHﬁLLUU@HﬂiN LL‘U\{LQLU‘U 2 WUU Aau
1 - ar . - s d
1) n1sdedayanuvar@elasia (asynchronous transmission) fasu 2.7

Y
v

1 2/ d‘ Ve v 1 v iV oas = L7 1 AU
\unisdsayanidSunasiadhisedddugyiuuriinumoiu uideyaiiiudas
VYA 1 ]

guvaniuguuuunlannasiuliney ilesaanbifelddygiamuniaudieafuvinligsuly

0]
=l 1

amnsamamsallainilalaasiiveyadunty deiudddduluswdafiulinsuiiesiinigd
Teyaunli Insmaiiudnfimsdindnviiadn rliteuvthindeua Send1 IniGu (start bit)
langlulinldtn 0 wazimeligiunsiugeduanresdenadedolinisiiudnfivavdnuiladn
BenIndnau (stop bit) dnlddn 1 uenandudinisdsdeyaudaznguiadivasineszninangu
Ingdesinseninludennldituaesliesdygining wisonaldnquuasinfirwidinaufle
i & | W a o Yva a d a a & a 1 '

sUseluiiuansnsaideyauuuosdalasia idasududn 0 Snauduln 1 uasldvesinunu
Lifinsdedoya (aed19)
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Direction of flow .

Stop bit Start bit
Data

v
[1]11111011]0]

Sender Receiver
o1101{0| [1]11111011]0] [1]ooot0111]0] [1]11

Gaps between data units
JUN 2.7 nsdetayanuuaynsy (Wuvesdalasia)
a as " @ <
2) msdetoyauuu@elasis (synchronous transmission) AIgUN 2.8

] | A o = w 1l ' v W a 1
\unsdedn 0 uag 1 Aideiliasiululasldfinnsudmen fEussawendnmani
aanudulus wioufsnwsies

Direction of flow Receiver

Sender >
10100011 f11111011]11110110]11110111]00010000] 110

sUil 2.8 msdadeyauuuaynsy (woudslasifa)
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I0NTIANTUUIIUIY
3.1 29NULUUTEUUNANLABULAAUNTAINISATI9TZUUNMTHIBiaUA e EEY

3.1.1 N1599NLUUTEUUNITHALADUY
AMINNTERNKUUSEUUNTWILADY 1Tz UUNISYNILTD9ssuUNITuAdLF o

w -
MmeLdys fagud 3.1

Pulse Width Set master mode
L PWM
HC-05 Bluetooth
LIDAR Nano arduino board Module (1)
Parallel mode Gaussian frequency
shift keying

N

N

Headphone MP3 A €—1 HC-05 Bluetooth

s Uno R3 Module (2)
board

Set master slave

mode

o o v A v = a4 4 =
Eﬂ“ 3.1 LLEAAINITN IR DT EUUNTITUIIADURAIBLEEN (FLVaUUALAY)

AUN B L ULARINITTINIYYDITEUUNISUI LA UM EIdLS 1Ay HC-05
Bluetooth 9nszuURsIvTUIzdeiayalurszaymands HC-05Bluetooth ¥835EUUATIT
wisFeudlalasuaAsreenie agdndalydiuasa Arduino Uno R3 ievinnsidadeulali
Dulunuigdaidesnis antuazdedeyalude MP3 Module Falugaiiazusyanananiy
o a4 ¢ o o ca A - 2 A @
Ardafioidentwadsdlunisiauuasinadesinsinudoulvazuanaduidessenluds
Headphones iinidudesudadiauungldeu
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- a o
3.1.2 gunsaifldadressuunsudaioudieides uanadennsned 3.1
= vy v o a
A58 3.1 uameemsgunsaiiildairsssuunsudadiousieides

s78n159Unsal U
HC-05 Bluetooth Module 1 Uasn
Arduino Uno R3 1 vesn
ThaiEasyElec MP3 Embedded Module 1 vein
Resistor 1 k§) , 2 k(2 1,1
Micro SD Card 1By
Headphone 1 9y
a1u 9 Volt 1 Aoy

d9uil 1 HC-05 Bluetooth Module

TufifmanaeSaiildidentdi HC-05 Bluetooth Module #igufl 3.2 sz
Wugunsainfisagauaglddmiviudsteyaaynsuuagyauuuy Bluetooth SPP (Serial
Port Protocol) imngdmiunnsiudstayaluszeelngy

nsl4Tuga HC-05 Wugunsallunis @eusanisiiiiuszuinsssuunsiady
fusruuudaieu Milnsyhauluaiuddmunionis Inslugada HC-05 Bluetooth
Tuauadeiildsudayamnszuuniaady dausa HC:05 Bluetooth fissAmndulnun Master
viiddoyaansLuunTIITy rdsdananuuaunsy (Serial) lUgesia HC-05 Bluetooth
yosszuuudaiieu fdernfuluun Slaves winfiudoyaiziudoyanuusynsa (Serial)
\iuiy

g KEY b 9 R @

(a) (b)

3U#l 3.2 uasa HC-05 Bluetooth Module fumth (a) uazdumds (b)
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daufl 2 Arduino Uno R3

magdaildidenlduedn Arduino Uno R3 fagudl 3.3 unldlunisifadeuly
filéi¥udeyannan HC-05 Bluetooth dfeyafisuiiutayauuuounsu (Serial) nifuazds
Foulvilasu luda MP3 Module uada Arduino Uno R3

vadn Arduine Uno R3 iuvefmnespruiifedldnusnian esaniduaue
ﬁmmsﬁw%’umﬁuﬁuﬁ'ﬂuﬁ Arduino wagdl Shields Widenldeulaunnnituesa Arduino
'i:uSu‘] flooniuusiany Library e iannduan Support axddeiuvesadiduman
wazden dnetedensdii MCU e Fﬂ‘ff\ﬂuﬁ’mﬁﬂgauﬂLUﬁiﬂuLﬂﬂlﬁQ"lU Arduino Uno R3
fi McU 7y Package DIP

3Ufl 3.3 Upsa ArdLino Uno R3

d2ufi 3 ThaiEasyElec MP3 Embedded Module

Tu@aﬁlﬁaﬂi*ﬂmswLL%’@Lﬁauﬁa ThaiEasyElec MP3 Embedded Module
fagui 3.4 hiligafieenuuumdmsuduliddssmniana MP3 fedemsldnu taeld Ic
decode Lua$ BU9E502AKS2 Faldetnmand s093U8na1m5 Sarple Rates Gaust 8kHz
fi9 48kHz. aansaavuRIsldIle 2 JUuuu Fieluun Paralleluay Serial fldnuanunsa
14 MCU wafeaq ilesnevguléie Tnedynsrdwineg lnasiaulndides nddessdaiu
agflu micro SD Card wagsoeiuruIARIIMgYes micro SD Card ldgsanils 32 GByte.

TneTuga MP3 Tusuiiesldlnua Paraliel lumsidousiaiuveda Arduino Uno
R3 tilesuideuludoya daluga MP3 agsinisuszanananuidnitedenindides
Tunisvie ndidesiinssnudoulvasuanseanluds Headphones adudewdaiou
wnglegann



be

gﬂﬁ 3.4 Up3A ThaiEasyElec MP3 Embedded Module fumti (a) wagsunas (b)

3.2 NUUULNUNMSINUYassTUUTanduIftldasuauLaznisasie
aunsal

3.2.1 NMSDONLUULHUAWNSINIUYRSSTUURBWAWI T ldAduqY Faguil 3.5

Vi< 4V 5 4 V< Vg =5V

[ ]
4V< Vg >5Vs
\ ’

VBan <4 V
TR ;_:J;.' <

LR R R R R N

!
]

(a)

JUN 3.5 LamInsvinauueesruunsudsiioumedss (dudunq)

93Ul 3.5 vandanisviauvesssuuudafioudld lulasreulvsinesuin
Arduino Uno R3 9¢5uteayaain HC-05 Bluetooth no.2 Lﬁm%ﬂ’ﬁm&alﬁmaﬁ‘uﬁauh
mnﬁaul‘um'sﬁwmgﬂﬁm Jruansoanlwddes Sound 1-12 Wedenlndidaslunsviay
Tnedoumdlndidosiivaninansinuidoule mﬂﬁ"uwﬁa%yjawﬂssmawaﬁ MP3
dleuszinanaudinzuanioanlud Headphones iaiuidssudaiouurglfo
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P NN SN EEE NN EENEEEEEEEE
" A : Bluetooth module
g -
=
e - ---I-l.-nnl
] ELULELLL R LT | . LU =
: ]| c
oy E I MP3
| T E ______________ module
\'i,E= 7-12V ;

-w
L
[

a - 1 ¢ | ) .
sUN 3.6 @@ﬂLLUUﬂ'ﬁL’U@Nﬁ@QUﬂﬁm’UBﬂLLmagmﬂwﬂﬂU Arduino Uno R3

u

| = P ' & \ ) w
ﬁ]’lﬂg“d‘ﬂ 3.6 ﬂ’liJ”l'SﬂE)ﬁ‘U’lEJm’iL‘UmJG}a‘UENQUﬂim'SBW]’N Arduino Uno R3 au
o d' = r.'] 1 U L o
MP3 Module laRan13:991 3.2 uavadunensitionrevesgunsnisznine Arduino Uno R3 fiu
HC-05 Bluetooth Module f9§11519% 3.3

MI9197 3.2 NSLTBUABDSTENINY Arduine Uno R3 fiU MP3 module

Arduino Uno R3 MP3 module
+ 5V +5V
GND GND
Al BUSY
A5 PL
D2-D9 PO-P7

A19197 3.3 NsiTeNREIEIN Arduino Uno R3 fiu HC-05 Bluetooth Module

Arduino Uno R3 HC-05 Bluetooth Module
+5V +5V
GND GND
D10 X
D11 RX
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3.2.2 a1sasaunsal
ndnivhnsdeuseseuingunsaieudosuds iduldvinisadeuedn P
iieazannslimslnlursesuaziredensguaine Tneduneunisvih PCB figsil
1. yhmseenuuuasililu PCB 2easiladauduansiaguil 3.7

gﬂ'ﬁ' 3.7 2935 PCB

2.9 nUUYEN PCB lUdntNoaanais MadsuuuLi Ut o on WHUNTALE?
WU AIFUN 3.8

JUN 3.8 N3tnusy PCB



o

g < v o = 1 ) o L4 1
3. Ysuawasasieenuuuld dhandinasluuiy PCB 101U senuunduusy
PCB uiInasuunseamuivuns wioudua fegun 3.9

JUN 3.10 AAVBWAI0BNAINUHY PCB ITA18I9ATUEN
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A o o o 1/ « o/ A
5. WeinaSauanihluhanuazetn fegldneasuuuesn PCB figud 3.11

(a) (b)

gﬂﬁ 3.11 WATiuAzeauEY PCB (a) uosa PCB ineasudn (b)

o ) a 2 ° ¢ P = Y &
6. Waﬁﬂqﬂﬂﬂl,a%ﬁ]L'ﬁU'UiE)EJU']Uai@] PCB Vlll'l\‘lﬁ]ﬁlﬂL’?j@ﬂJﬂ@ﬂUE‘]‘UﬂﬁﬂJ‘ﬂﬁwuﬂ

¥

JUN 3.12 WeougUnsalvianunidnsieiu



o

7. TmgUnsalnanuauuuesa PCB Usenausiae HC-05 Bluetooth Module,
vasA Arduino Uno R3 uaz MP3 Module fiagufl 3.13

2

< ¢ o
3UN 3.13 9uUnIUNanun

¢ Voo v v -
8. gngunsalsyUULduRBUeIdee Yaunaunae Headphone, vasa PCB Misay
gunsalvessUuuduben wavdiu 9 Volt AU 3.14

JUT 3.14 gUnsalvimunvessUULILADY
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3.3 N5 gulUsuNTUAIUANTEUUNITHIGLRABY

1] dl 1
3.3.1 a7uveInN15vaUnAa HC-05 Bluetooth
' 14 1 ] u’j I < L - L3 o
1. asnadeuitlugavgysnioudgiuuanisasamseds Taon1siun AT 4
wi9e MdglnannsasrudIaziudeniu OK fgun 3.15

< e
@ COMS (Arduino/Genuino Ung) - o x ]
sq | Send i

&) OK

|

| jlllﬂu.-ﬂ Both NL ACR 38400 baud
(5] Autoserot Both ML A CR 30400 bacd Clear oot | Serial. (mySerial. (821

(Serinl. ()

UM 3.15 ugyonsosinglvann1snie

= & 0

2. M39ateugne IneNUWAIT AT+ "NAME? WaInm Enter 61d11599:Tu
oAU OK 93U 3.16

) o
S o X | o 2ANNC A J "\ y 7 ~ o
¢l © |l €OM3 (s} x
s ATANAVE="SLAVEDS" send AT hAME=TASTERDS ] Send
OK Jok
A
i
|
|
! ’ boud
| I ) Autoseret Boh ML ACR 38400 7

.gmwu Both ML B.CR 38400 bavd Claar cotput Berial.write (myserial.tead{11;

(1)

3.16 NSASTOUGYS

=)

U

Cahl
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3. MIaesiaugyshinseiu IngldrA1de AT+PSWD=New Password waane

¥ o .__"? v o =l
Enter mmm?wwufuamm OK WQEU‘W 3.7

-]
& COMS (Arduine/Genina Uno) - o x
s RT+PSWD=25¢0 Send AT+PSIWD = 2560 Send
oK oK 2
OK OK
| ] Both M. &R 38400 baud
| [ Autoscrot Both M B CR 30400 baud Cear output Serial. ©o (mySerial. (RN
(Serial. (1)

d 0’5 ar
JUN 3.17 N13ATVAUGS

4. iy AT+ADDR? 1o 19 HC-05 @1 MAC Address uafisiulosoanun
YA UNlags danush YT +ADDR:98d3:31:900fe7 LHsAuAatld (1911an e

s

98d3:31:900fe7) AU 3.18

U

=]
It

OK
OK
IBCK
+ADDR:2017:2+153625

PﬂOK

o
v
=3
o
B

—Berial. (mySerial.ceal(yys

9 Autoscrol Boh L ACR 38400 baud Clear output
(1)

JUT 3.18 HC-05 dapn MAC Address Yassaiiules
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- 4 v 1 1 a 1Al
5. WUW AT+ROLE? Lﬁ@ﬁl'ﬁ?ﬂﬁ@UIWLLu‘Uﬂ?WLfJU Slave Mode 2799 ATVILLERS
@’ﬂﬂlﬂ'ﬂﬁlﬁju +ROLE:O LW]IW'mFﬁl']ﬁLLﬁﬂQEJEIﬂiJ']L%U +ROLE:1 LLﬂﬂ\"f’quﬁu Master Mode Lﬂéjem
1#i8u Slave Mode shefda AT+ROLE=0 fsgufl 3.19

(] °
o ) |4 COM3 - o x
a Send | Send
icm | B A
|OK | =3
icl-'. |§or
+ADDR:2017:2:1530 =
skt e +ADDR:2017:2:153625
[ox
[+roLE il
box +ROLE: D
| OK

[ Autoscoh Both ML A CR 30400 baud
(mySerial.
(1

Both NLACR 38400 baud

3‘1J‘ﬁ 3.19 HC-05 Bluetooth ar;ﬂuiwm Slave

6. AT+BIND= (A58 MAC Address) aldrdamnndl
AT+BIND=98d3,31,900fe7 MAC Address 1918727075 tAulinaumin AesUN 3.20

L] L]
[ | T i coma - u] x
Send U Send
oK fox &
i \gox
% +ADDR: 2017:2:153625
NN 017:2: 153004 oz
OK | . g 5
+ROLE: 0
sy |
oK \fox
OK
+ROLE: 1
Wox
|} =8ROR: (7)
ox
Wox
I v
A autosarot Both ML BCR 39400 baud
] Autosarol Both ML & CR 26400 baud Clewr output = Berial . write (myserial. 77 T

f (Serial. )3

guﬁ 3.20 LaAYTaAINANANSANN AT+BIND= (91uf78 MAC Address)
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1 = = 1 l& 1o 1
7. a59aouinlu master 93awseilan ensiaaeuliuddnindu Master
= 1 ﬂ‘ L2 d
Mode 9349 Arfuaneeny1azilu +ROLE:L fagui 3.21

L]

OK

|oK
OK
+ADDR:2017:2:153004

[ Avtoscrol

I!a

&, COM3
Send |

|§+ADDR:

fox

fox
[fox

OK

\fox

§+roLE:

ERROR:

‘ OK
I§OK
i +ROLE:

2017:2:153625

o

(f+roLE: 1

Fite (myserial.read
(1)

'sﬂi?'i 3

U

21 MsnTIaaeY HC-05 Bluetooth aglulvun master

8. %1579@0U71 Master nu Slave waumanulv Inslutpidvagnyasils master

(Fun) AU slave ([@T97) HaaNGERINIINTY AIRTIAULARIITUAUaYSE L TaRas i nule

Y =

agﬂw 3,22

[ Autoscrol

Bath ML & CR

38400 baud Clear output

7

U

3.22 N15M57988U HC-05 Bluetooth (master) fiu HC-05 Bluetooth (slave)
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3.3.2 @7UYDITEUULEEN9N ThaiEasyElec MP3 Embedded Module
Tuszuull finnsAouasa MP3 AU vasa Arduino laeldluus Parallel
i o o & 1 ¢ & Y a 9] |
1. Woumdadoswduresussn MP3 Tngdunsndeslsemadeundldnuneu

s

mg‘dﬁ 3.23

CORST
eonat 1nt
gonst int

const 1

§ const 1n

CONSP=-ayt

Consr

int c; receive the amount of the diatance
nt pulseWidth; distance

nsigmed long previousMillis=0;

unzigued long time:
: L 3gFOT paralled n
PO

Pl
P2
P3
P4
PS
P6 = 8;
Sodnt P79
BUSY = A4;
PL = AS5:

L A ]

nst 1l

= B BT X
S P A A

'
[

Saft

; A 7).
Ui 3.23  AdaUsenesen ey

1 & as o t 3 4 o 14
2. aoluilunisusemansndu set port O Mlunsimusldurirwual iy
- d 4d ar =
Input %30 Output luAvaudLAY AIFUN 3.24

File Edit Sketch Tools Help |

Sound

vold set.port() {

p1nMade (PO
nMode (Pl

QUTPUT) ;
OUTPUT) ;
OUTPUT)
OUTPUT) ;
OUTPUT) :
de OUTPUT) :
de (P6, OUTPUT) ;
de (P?, OUTPUT);
2de (PL, OUTPUT);
de {BUSY, INPUT) ;

rini-

}

O mytliadizarion (fan the pingg®

f HPS|uodule

~

void send CMD(unsigmed char cmd) (

1f{ cmde0Ox01 ) digitalWrite (PO, HIGH):
elze digitalllrace (PO, LOW);
1f( cmd&0x02 ) digarallirirte{P1l, HIGH):

Bit [

Eit 1

>

'51]'?1' 3

U

.24 AvuAY7 Input kag Output (Fwdsudwmq)



3, Yszn1Aflaridu send CMD(unsigned char cmd) tJuileidudadndslud

= ) Y a

o a £ o < o a 174
luga lngFumiesalia char ¥ cmd wagthdauds cmd lunseaeudeyafiazdn drdn

o

Wulu 1 Wheseduduladn “High” uadwdu 0 lwautuduladn “Low” auasu 8 Un
& daquw o a 3 y @ -
9InUUAl 91 PL wWasuladnan “Low” u “High PegUN 3.25

File Edit Sketch Tools Help

vold send_CMD (unsi¢gmed char cmd) { A
1f( cmdeOX01 ) digitalWrite (PO, HIGH): //Eit 0
elze digitalWrite{PO, LOW):

if( cnda0x02 ) digatalWrite(Pl, HIGH); //Bat 1
else digitalWrite(Pl, LOW);

1f( cmds0x04 ) digiralWrite(P2, HIGH): Bit 2
else digitalWrice(P2, LOW);

1f | cmde0x08 ) d1gicalWrite(P3, HIGHYsww ELT &

se digiraliiFite (P3;»L0WY;

1f{ cmdeOxl0g) digitalVrite (P4, HIGH): //E1t %
=13¢ digdtallirice (P4, LOW)y

1f{ eude0x20 | digaralWrital(P5, HIGH): Bat S
el=e digitalUrite(PS5y LQW):

1f( cmde0x40 ) Wagatalllrava(P6, HIGH); BarTt
else digitalllfige(P6; LOW}:

1T{ CHde0XB0 ) pditi tallirite (P7, HIGH)? «/Fic 7
else digitedWrite (P7,yLOW);

A1 vty ce (Pl LOWY 2

di1girédWece (PL, HIGH)# v

£ >

=)

gﬂﬁ 3.25 Usznaamardn send CMD(unsigned char cmd)

1 ~ ] 1 o y o -] 1 [ &
4. nounvgyduYeIA1dl void loob B1advi1nIs setup Ao lutag void setup
v W o a @ i
Tdlaridu set_port() Tufimaenduns flagui 3.26

B _vold setup ()

 «
i Start thpoerial Cellindcgtiin| with the host cemfiices
1 Serial.bhedan(38400);
jl atart counumIeetion VIThOeRe“HOUOS usinge@e00
1 BTserial.beqin(38400);
! set_port():
|}
|
. &
(
c=BTserial.read(); receive the
pulselidth=c; atore the disz

pulseWidth = nap(pulseWidth, 0, 255, 0, 1023);
delay (25);
Serial.println(pulseWidth);

1f ((digitalFead(BUSY) == HIGH)){
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o P - . 9 1 s
5. fvualouly d1ladnen BUSY 1y “High” WERII15EUUATITTULRD

= v P ) | ¢ <l o = = o
gniesmuteuly anduszdsiduielilndidesihaunuieuliinivue

A9NnUNNSEeY

- - w
Woulviisail

- lvld 001
- lyid 002
- W4 003
- lvid 004
- lvd 005
-lva 006
- lva 007
- lvd 008
-luid 009
- Iwa 010
-ld 011
-1va 012

if ((digitcsd
2t (Distance == "EN]
send -CMD(0x01) 5

}
}

udlelvedsfinuinedisees 25-35 cm ﬁqg‘uﬁ %.27
viaudlevedsfinuinefisees 55-65 cm ﬁag‘uﬁ 3.27
vihouilelnedsiinunneiisees 85-95 cm faguil 3.28
Vienudlewedeinuanefisses 115-125 cm ﬁqgﬂﬁ 3.28
vinauleedeiinuansiisses 245-255 cm ﬁ‘agﬂﬁ 3.28
vianuiloweieinuneiiseey 495-505 cm ﬁagﬂﬁ 3.28
yuileedafinuinefiszey 995-1005 cm ﬁagﬂﬁ 3.29
eudlenedefinuiefissey 1995-2005 cm ﬁqg‘tjﬁ 3.29
viudiolsadefinunediszes 2995-3005 cm ﬁqgﬂﬁ 3.29
vuilelapasingnnefisene 79-89 cm faguil 3.30
vihuslalaedsiinufissay 99-109 cm Fegudl 3.30
vihnuileledsfinuinariszes 129-149 cm faguil 3.30

Read (BUSY), == HIGH) )

]

f/set -awETning if - the disvance «

{ play/ the sfike

1f [{ (AfFITEIReEd (BUSY) =#C8ICGH)) {

1Z (Distance ==
send CMD(0x02)+ /[

}
}

"B [gcser A warning—1f_the-disténce <=/ élcm

play the file

5U#1 3.27 Amuadoulailwdidesinmuiionedniaunisses 25-35 cm

Wagsyay 55-65 cm
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sa I

118 1f ((digitalRead(BUSY) == HIGH)){

11¢ if (Distance == 'G'){ // set a warning if the distance <= %0cm
120 send_CMD(0x03); // play the file
121 }
122 }
123 if ((digictalRead(BUSY) == HIGH)){
124 if (Distance == '"H'"){ / set a warning if the distance <= 120cm
125 send CMD(0x04); // play the file
12¢ }
127 }
128 if ((digitalRead(BUSY) == HIGH)){
129 1f (Distance == 'I'){ // set a warning if the distance <= 250cm
L3¢ send_CMD(0x05) ; // play the file
131 }
132 }
33 if ((digitalRead (BUSY) == HIGH)){
34 if (Distance == 'J'){ // set a warning if the distance <= 500cm
send_CMD(0x06) ; // play the file
}

o = <l ¢ = 3 2 a <
U 3.28 Amntiouleilwddsnivnuilenedsinyasiisves 85-95 cm
3888-115-125 em J¢8¢ 245-255 cm ey ssdy 495-505 cm

¥33° if "((digitvelReead(BUSY) &= HiGH)){

135 if (Distance == YHLY[D /¥ set  a wagning if the~distance <= 1000cm
aa send_CMD(0x07): ¥/ play.the £file

¥41 }

42l )

143 if/ ({digitalRead (BUSY) == SIGH))I

144 1% {Distance="'L")\ | // 58t & warning if 'tThe distence <=02000cm
145 send_CMD(0x08) ; [ play the file

1%¢ }

182 }

= s al v g o ° = o = -
JUN 329 mMvuadeulvilwadewinnudiawedsinuinviszey 995-1005 cm
waEIrey 1995-2005 cm

1€ W(digivglRead (BUSY)\=="RIGH)) {

1 1%, (Distangeq== 'B'){ // set a warning 4if £he distance <= €0cm
45 send CMD{0x09) : #/4 playthé\fale
}
97}
2 1f ((digitalRead (BUSY) == HIGH)){
+9 1f (Distance == 'C'){ // set a warning if the distance <= %0cm
100 send CMD(0xOR); // play the file
LR }
102}
103 1f ((digitalRead(BUSY) == HIGH)){
104 if (Distance == 'D'){ // set a warning if the distance <= 120cm
105 send CMD(0x0B) ; // play the file
10€ ]

UC

i ° P &l - ° P a - P
JUN 3.30 fwuateulanilwdidesvihnuiiawediinuiniisyes 79-89 cm
Y8y 99-109 cm Wagsyey 129-149 cm
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3.4 AARINITUIUADUIINNITATIATUING

vindeulusinsuiioniununisineuues ThaitasyElec MP3 Embedded Module
fdousiefuugysiaiaiFouiosudnihmmeass nuinilensaduinuineils sogniowmu
Feuly Arduino szderhdnileliinddsaiaumuideuleitmun

1. dlowedafinuneiissey 25-35 cm avdeinduitelilng 001 agvihen
wiouuvsfeududes “Beep”

2. lowwedsinvansdiszey 55-65 cm srdsrduitalilug 002 asvhau
niouudafeududes “Obstacle 60 cm ahead”

3. \foweRinuneiiszey 85-95 cm avdernduitslilng 003 9xviay
wionudaAeuluiiios “Obstacle 90 cm ahead”

4. Wewedafinuiafisvey 115-125 cm azderdaditeldlng 004 axvhay
wiauudnauduides “Obstacle 120 c-ahead”

5. (fiawedsiinuinaiisyey 245255 cm vdsrndaielilng 005 vy
wiouudaieududes “Obstacle 250 cm ahead”

6. \leleAsiavafiszay 495-505 cm avdsdduielilid 006 avviay
wiouudaufowduiios “Obstacle 500 cm ahead”

7. loweRainundiiszoy 995-1005 cm axdsAnduelilig 007 2x¥ay
wionudusewdudes “Obstacle 1000 ¢m ahead”

8. \inwedainvnefisyey 1995-2005 cm vzdsiditeliing 008 sevhau
wiouudaiowduides “Obstacle 2000 cm ahead”

9. iipladainyaneiisyey 2995-3005 cm azasraduipltiung 009 vy
wiouudAouduidss “Obstacle 3000 cm ahead”

10. WaeRainu sy 79-89 e avdsrdadioliing 010 asviy
wionudaFeubudes “60 cm below”

11, \lowwadsfinuineiisses 99109 cm ssdsdielilng 011 sgvhay
wieuudaieuduidss “90 em below”

12. \fiolneAefinunneiisees 129-149 cm avdsdaitelilng 012 sgvhay
wiauudaiouduidss “120 em below”
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3.5 VAADULAZALATIZANANISVINIUYDITIUUNISHILRBaU
1. Guanmsweugunsaifiazthunlilinsy feunsaiiided
- HC-05 Bluetooth Module
- Arduino Uno R3
- ThaikasyElec MP3 Embedded Module
- Resistor 1 k€2, 2 k2
- micro SD Card
- Headphone
- 87U 9 Volt
2. Ainwideya AuauTR wazudnnisinnuuesgunsaludazdaftiuildaiuda
finsviauuuulvu fnsdeusesgasls wasfimsudedugrauuulu
3. vin1sdeuldnddenasiieulasldlusinsu. Arduino lun1sideuldaddadu
isrdnduedhamnndisrfesdmunvinisidousiovosusas fgunsaiinarligunsaluasa
ARLAY Pin Yo4luuuee@ Arduino
4. vinsidaigunsaiunsagia il Weaunsaludas zyfianginunuauTAves
maﬂmmuu‘] LLavsma]LfﬁﬂmaﬂﬂimLmavm’;wmmmwmulmmmmﬂm wIngunIal
ity aglsvinrsuluiavinisiy deusgunsallsviu
5. Wevhmsileulaasidinsianunaz fuuse fiazsawfu Pin ve1 Arduino wan
ntiuazigunsiiamndardndetu nileuiiunisrenses wiluilisasdegunsalfonn
AU Arduing LLaaﬂ’lq‘LJﬂidﬁawuﬂuﬁﬂisnaULfJum'%'aqﬁ’m%'Usmeﬁ'ﬁLﬁau §aludunouil
H3nvihezdaeenuuviadnsesimuninagliaunsnisantilusuituetndls wieiniian
wuuluu
6. vnmsviagouiulanddailaideuls iienaasuindnidanuiseldnuld waz
gUnsallsifitmesls vnduseshliveaesldlunsldnuass
7. naeov Design and Actual voice-alert
8. AnTgiAMIkLS R ITEUTLI WA oY A nAT A NTUS D I nTe A AU
asuia (n)



unil 4
NAN15798 Lazn15anusiena

N1SNAADUKAZNITIATITRNANITNAGDITDIIASIIUNITT DURD T L UUARAISUUY
Faneiumsasadufeawesiudunsisn wethiaueszuuudadeunuulfansluguuuy
eslneldluga MP3 Aldsumdnliivhdaaiositissuunsaduinguagimnadmiuau
ANINNEIWAT 1AgAIINITNAdDUNISLIAFBUABLEES ﬁlﬁ%’u%’a;&amnswummﬁui’mq
fnqitumaaouazdl 3 wila Ao uywd (Human) Fuud (Cement) uazlll (Wood) vxil
nIedeuUNIILTARaumedd 9 srey Ao

1. \emedainunafissey 25-35 cm udaiewdudeos “Beep”

wnusne #1 lupnsei 4.1-4.9

2. \ilowodsiinuaiissees 55-65 cm usuiowdmdss “Obstacle 60 cm ahead ”

wnudy #2 1uensnei 4.1-4.9

3. \lowadeinuinefisees 85-95 cm wiaiemdudns “Obstacle 90 cm ahead”

wnude #3 lupsieit 41-4.9
4. iewgedainunediszey 1154125 cm wiaiowdu@ee
“Obstacle 120 cm ahead” unuse #4 Tunis1efl 4.1-4.2 uay 4.4-4.9
5. dipigedafinunedisyey 245255 cm uiafoudiudss
“Obstacle 250 cm ahead? uvitse #5 lum1s797 4.2, 4.5, 4.6 Way 4.8-4.9
6. Wlowesfinuwiiseos 495-505 cr wdaiewdudo
“Obstacle 500 cm ahead” wvugng #6 luans1efl 4.2, 6.5 uaz 4.8
7. \levaRainuatavissey 995-1005 cm winieuduides
“Obstacle 1000 cm ahead” wnugny #7 lus15147 4.5 way 4.8
8. \iloleAsinnefisyt 1995-2005 cm wisioududes
“Obstacle 2000 ¢m ahead” Uit #8
9. \flawwodeinureiisedy 2995-3005 crn uisieududes
“Obstacle 3000 cm ahead” unumne #9
10. \lowedafinvinedisvey 79-89 cm wanseulduides
“60 cm below” uyusaY #10
11. dlewedsiinuanediszey 99-109 cm wdaiowdubes
“90 cm below” unume #11
12. Wiowwedinunaiisvey 129-149 cm udaioudiudes
“120 cm below” unusig #12



69

4.1 n1snadauaunIaliasn1svineuvassruunisisunuulfaely
sUwuuidedlaglyluga MP3

nageunisuIndsuwuulianslugduuuidsdagldluga MP3 azvinnis
NAFDUVIIVINA 3 MBY AD

4.1.1 gunsafitlélunismaseu
1) Wivhdraderitsruunsaduingfommesinubursise
2) gaszvundaiounuuliangluguuuuidedlagldluga MP3
3) Tmq) 3 vl Ap uywe (Human) Awud (Cement) wazlyd (Wood)

a ] v 7
4.1.2 nadeuuazdiarsiineldlunrsudusiounuuliaeluguuuudes
Tagldluga MP3

< v v ) o o
noun 1 nagumsuifsumedsslagnisiudayainnszuunsnadud
A5193ULLEd (Human)

1) dngunsaifazuil 4.1

sUT 4.1 amaunsaililunmisnaasssiaduingidusmud (Human)
2) Sngiidusnyud (Human) Bufiszezynaiimualy
3) fneaeandenvnmsnnans IngBufigaiFuduiiszey 0 cm
4) ¥insmaasansraduingiidunyed (Human) Tassinisudaiousin
srvuwdaieuuuuldanslusduvuidsalasldluga MP3 uaviidainnanisvaaesdile
u3suifuiuAissesnsiiesnuuy fneed 4.1-4.4
5) fnuaAugevesingiiduuywd (Human) T
5.1 Fageing1 80 cm Wusrognieves 61
5.2 In9g9 80 cm uszagnmnees 0:
5.3 mqas 81-180 cm Wuszesnieues s
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o Iy 9] o v w
AOUN 2 VImﬁa‘UﬂﬁLlﬁ]x‘]Laauﬂ'J‘EJLﬁEJdIﬂEJﬂ’l‘éiU’UE]HﬁRﬂﬂSSUUG\‘E’Ji]f\)‘lm
AFIVUTUUSA (Cement)
) PR A
1) angunsainigun 4.2

= o W Al = ¢
U 4.2 amgunslilflumannasinsaaduingidudiuug (Cement)

2) eI TuTius (Cement) fisvagymefidunly
o o = P |
3) AVAABUNTINVITNITNARDY L TunanEunuiseey 0-cm
o v ow oad e 5 - v oo
4) Y1518 030 T UIRRITUTIIUR (Cement) Tnafinisudasiouain
sevuutnfauuuuliasluguuuuideilasliluga MP3 uashdrainnanisvnaeeila
= L I ql L A
WNUTBUWEURUAITYEENINOBNUUY FmIsNd 4.5-4.8
o [y o o r
5) nunauasveinglugiumd (Cement) lag
5.17mgwinn31 80 cmUusygsn1ives 61
5.2 9nqae:80 cm Wuszezn1awes 6z

5.3 Tnggandd 80°'cm Wussey e
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A = 1% =l LY 2/ s J
Aoui 3 NAABUNIIUILABUMEIEELAENITTUTRYAIINTLUUATINIUT
n5723uld (Wood)
[ [ =
1) dngunsaldsgudn 4.3

o 2

=] '3 o s
sU# 4.3 pwigunsalfililunmsvaaasnsiaduiagiiuldl (Wood)

1

i
o £ =i

2) s iagindulsl (Wood) fiszsgmsdifmual’
3) fnaRsdisiamiinanas TneBufigaisusuiiszes 0 am
4) vamsnaaesntuingiidull Wood) Tneflnsuiadousinsyuy
wisdounuuliasluztuyuidedasldluga MP3 taztA1m nnanisnaaeaitlaun
WibuifluiuATssoenaiBon iUy fasnsns 4.9-4.12
5) fvunAsigeuesiagnidulll (Wood) Tne
5.1 Smgeinin 80 cm uszegnaes Or
5230939 80 cm \Uuszernnatel 0>

5.3 Tggenn 80 cm (Wuszusmnwes 6



12

4.2 wanswWisuiisuatssegsneniissuvudadeunuuliansluguuuuidedles
Tlaga MP3 Aldsuadsanldvindanieziuaiszaznig

s P = V) a < ¢
4.2.1 Nﬂﬂ'ﬁﬂﬂaaQﬁi?ﬁ]QULlﬂgLLﬂ\‘iLﬂauiugﬂuu‘u’ﬂﬂqLEUQWﬂiQQQUQWQMLﬂUNuHH

(Human)

nansIAaeInsITIuLasLSuRoulugULuUvedssTinT 9 U Tng ATy yd
(Human) fid1dwinin (Refractive index : n) 1Ay 1.36 W3suifisuiuAszozn1ed
panuuY 1y

AsumenugeesingAiduingsd (Human) Ao

- 4ngeindn 80 cm (Huszernisves O;

s

- nqge 80 cm Wuszezniaves 0:
- Tnnas 81-180 cm A lusragnnITe 6s
vimsnaaesdauiu 5 Aty dmsududeonluguuuuidss waznilesidud

= W =i
AUARIAATOU NANINAADILAAIANRITINN 4.1-4.3

= @ FY ] P v W pu|
M990 4.1 wamswmaaqm’mwLLaxLLﬁ]aLmauiugULL‘UU“UmLﬁﬂwm’mﬂmmqmﬂuqué
T Y] o o I~ as < oo o
(Human) fimeasiiinm (Refractive index : n) winhu 1.36 N1s¥een1aninle
v & ' P Fa v a
U3 G ‘I@mmqmmﬂ 80 cm WSpUWIBUNUANSEEEN IS DNLUY

svuy
SLYINN SepgnITITnle (cn) wod & mef || e
il Wl | ude
PONUUU. [ p3ari 10| pdait 2 | adeit 3 | mded 4 | e 5 |cwedy | ieu
(cm) (cm)
30 18 76 70 76 62 72.2 #1
60 119 124 .95 129 143 134.0 #10
90 139 132 127 126 32 131.2 #11
120 144 148 143 147 141 144.6 H#12
250 A A A A A A -
500 A A A A A A -
1000 A A A A A A -
2000 A A A A A A -
3000 A A A A A A -
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= w v - o v w a2 F
N15190 4.2 wamimaaamnwuammmau‘lugﬂLL‘U‘UﬂumLaﬂawmwammqmﬂuww
a1 w oW . . | W = oy
(Human) deeaiiini (Refractive index : n) winnu 1.36 N5v8eyaninle

199 02 lgTnggs 80 cm Wisuiisuiuaszsznsieaniuy

JLHLN
i spaen i Iale (cm) vee 6: SLELNN Woslgus
DONLUY Pale | Fowdadou | Anumrain
(cm) | adedt | adedt | pdadt | pdedl | dadt | wile (cm) ey (%)
1 2 2 aq 5
30 31 31 29 31 32 30.8 #1 2.67
60 59 60 60 59 62 60.0 #2 0
90 90 86 87 86 86 87.0 #3 3533
120 119 117 117 1/ 12% 118.6 #4 147
250 251 4 #51 251 249252 250.8 #5 0.32
500 502 500 | 502 500 | 501 501.0 #6 0.20
1000 1008 | 1002 | 1008 | 10141012 1008.8 - 0.88
2000 2052 | 2049 | 2045 | 2047 | 2057 2050.0 - 2.50
3000 2972 | 2956 - - - 2964.0 - 1.20

d’ o L2 ar € 1 A
ﬂﬂﬂﬁ??NVl42?UTﬁ@Hﬁﬂ?WuﬁMWUﬁiﬁﬁ?Ni%BBVHGWBBﬂuUU(Cﬁﬂ

sraznamIale (cm)

3000
2500
2000
1500
1000

500

e’ al o st & Ca e P
MUTZEEIMIALA (cm) W 02 Taenywe (Human) wanssagui 4.4

s Q L3 1 d
NITNUARIANUAUNUSTEWINTZLEN NNBBNWUY (cm)

W Py 1% o &
Aussarnaniale (cm) 9 92 DYt (Human)

R? = 0.9996

® sugynRdala (cm) ves 02

—Linear (sx8gn19iiala (cm) vas B2)

0 500

1000

1500

2000

2500

3000

SEHENINOBNWUY (cm)

JUN 4.4 wan1svaaeIn1smTadudsieuaneiiidunyed (Human) fissesnedidald

194 02 lnginngs 80 cm wWisuileuiuAssasnefioanuiuy



= 1Y) Py a = Y d e &
M15199 4.3 samInaaesnITulazidufeulugliuuvendsannsisduingiiunywd
| W e W N ] 1w = o oyw
(Human) dA1awiiiniu (Refractive index : n) Winfiu 1.36 N5z8en199nle
s =l = s 1 A
194 03 lawTnggs 81-180 cm WisuiisuiumszagnNioanwuy

SLUEN ey
7 seuEeiiald (cm) voe 6: naf | Feaude
DANLUY le | Feu
(cm) adail 1 |adadi2 [ ndait 3 | ndaia | pedl 5 | el
(cm)
30 74 107 94 5 101 90.2 #1
60 308 223 203 310 300 288.8 H2
90 305 30 308 B 307 306.2 #3
120 B B B B B B -
250 B B B B B B -
500 B B B B B B -
1000 B B B B B_ | B .
2000 B B B B B B -
3000 B B B B B B -

e AR wnllaunsoasasduingla (wuiw)
B o qaflllansnsansiaduingle (wuinem)
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4.2.2 wansmeassnsedunazudadevluguiuuveadeiinsraduingiidu

Fraius (Cement)

nan1snnaswnsIITuLazusaieulugUuuuvesdssiingiaduing i
(Cement) SiAnAailiinin (Refractive index : n) WAy 1.55 W3suifisuiuaszazne Tng

AvunAugosingiduduud (Cement) Ao

- Yageni1 80 cm iuszegmsves 6

- Jngas 80 cm WuszeEn1awes 6:

- Jnggendt 80 cm WJusvegmnsves 6s

vnsnaassdiuau 5 afe dnrsudaieuluguuvuides uazuivesiiud
ATILARTALAREY HANTVAABILAAIRAAT 1T 4.4-0.6

ot o o

i [ < =l d s = €
f157199 4.4 Nﬁﬂ’l‘i%ﬂﬂﬁ]dﬂi?%'ﬂULLa%’JLL%\?LﬂBU’{,UEULLUU'ﬂBQLE{ENWG]TH]QU’JF]QWLUU‘ULNUW

b ow e W e . (.Y ] o v
(Cement) 1A TN (Refractive index : n) WiNAY 1.55 Niszaznaiinla
@ 5 1 o a1 =
184 Or e ingaina1 80 cm WisuWisuiumszegnIvisanuuy

FETIA RN segEnRiIale (cm) ae @) SEpEN1Y | @69
i Pale | uds
ponuuu |“Rseil 1| adai2 | adidia | aedla | et s | ade (cm) | ieu
(cm)
30 59 5¥ 58 52 58 54.6 #1
60 88 85 90 86 91 88.0 #10
90 127 119\ 138 119 130 126.6 #11
120 145 140 153 151 162 150.2 #12
250 A A A A A A -
500 A A A A A A -
1000 A A A A A A -
2000 A A A A A A -
3000 A A A A A A -
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P [ [V a =) W o & - ¢
A19199 4.5 namsnaaesnITuLaruduseulugluuuvedesinsiaduingiluduud
Vs (Y] . . [ < o o Y
(Cement) dAawiin (Refractive index : n) WA 1.55 N528En9nInld

s = | s 1 4
194 02 lngTngge 80 cm Wisuiisuiumszagnafioanuuy

Syyy szueMeitiale (cm) ves 62 SYULNIN Wosidus
N7l fald | Buwdufou | muean
pnuu | pSefl | adedt | adsdt | adedl | adedt | e (cm) \deu (%)
(cm) 1 2 3 4 >
30 30 29 31 30 31 30.2 #1 0.67
60 59 60 59 59 60 59.4 H#2 1.00
90 90 90 90 91 89 V 90.0 H#H3 0
120 121 120 120 119 119 119.8 #4 0:1¢
250 249 | 250 248 247 | 247 248.2 #5 1.20
500 500 | 500 500 500 | 501 500.2 #6 0.04
1000 1001 | 1002 | 998 71001 1012 1002.8 HT 0.28
2000 1978 1977 | 1986 | 1970 | 1970 1976.2 - 1.19
3000 2830 | 2839 | 2806 | 2814 - 2822.3 - 5.92

AT 4.5 dtoyanuduiiudsemdsggeniineaniuu (cm)
v Ao v ou - = ¢ Y =
Auszdennniale (cm) i G2 v93%uud (Cement) uanaguil 4.5

3000
2500
2000

1500

CIU 7
syeneiiala (cm)

1000

500

NFHUARIANAUTUNUS TN TEEENNNOBALUY (cm)
v P P~ d 4
fuszaEnnidala (cm) 7 0, vasduiug (Cement)

500 1000 1500

R? =0.9996

2000

® sgyzvaniala (cm) we9 62

aw vy
—Linear (5z8en e Inld (cm) voe 02)

2500

=
SEaENNNDNLUY (cm)

3000

< v oa = = i = Ao vy
UM 4.5 wan1maaesnsnsaadudsinuaneiiduduns (Cement) iszozmeiiinld
994 62 lnginggs 80 cm wWisuifisuiumsyegniioaniuy




o 'Y v oA =l e Y g ¢
MN1919% 4.6 Nﬁﬂqﬁﬂﬂﬁﬂﬁﬁ'ﬁﬁﬂﬂULLaﬁLL‘NLE]’E]UIUEULLUU?J@&LﬁEJ\WIGﬁT'ﬂ’{IU?F]E]"VILUU‘UL?JUCV’]
= 1 v = o a e 1 s -J Au v
(Cement) dA1nstiin (Refractive index : n) WNAU 1.55 Nszaen1aniale

v ' P - YR =
183 05 e inngendt 80 cm WisuWisuiUASEEEN 9 BaNLUY

77

SYYLN
o do v a
7 SEEENNNIAL (cm) vee 63 sepEn | LA
29ALUY Avala | uds
(cm) @Ay (cm) | WWau
& o &l Y & & o o
ASIN 1 | A2 | AN 3 | AT 4 | AN 5
30 88 81 84 84 81 83.6 #1
60 B o 111 1135 112 115 1124 H#2
90 167 167 201 206 191 186.4 #3
120 251 232 263 257 267 254.0 #4
250 278 282 286 282 286 282.8 #5
500 B B B B B B -
1000 B B B B B B -
2000 B B B B B B -
3000 B B B B B B -

el A fin nTilaninsansadudegle (Wunw)

B Fia JAMLiAMNTOATITIVINGLA (WuimAI)
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o ¥ o a o a & P
4.2.3 Wan1snaaeenIRduLazLdaiaulugluuuvendesiasiaduingintuldl
(Wood)
(%] g = = al LV V] =J [ v
HANTVARRINTIRTULALUILRaUlusULUUTRudIngaduing I Tuldl
(Wood) fiaaeiine (Refractive index : n) iU 1.60 Wsuisuiuaiseezni 1ne
) [ -:l [ v -
MvuaAugavesingluld (Wood) Ae -
- ngi1na1 80 cm uszagniaves O
- Jogas 80 cm Wuszaznieves 6:
- Jagaendt 80 cm Wuszeynnsvas 6s
o © 5 = v = = & @ &
¥IN15MAa0ITIuIY 5 AT dnsudadaulugduuuides uagnilesigue
- @ o
AUARIALARDU NANISNAADILARIAIANSIIN 4.7-4.9

A15197 4.7 Han1saasInTIsdukazuanaeulusUluuvandssnnsaTuingnidull
(Wood) fiadasiiiniy (Refractive index : n) WY 1.60 Nszogyaninle
299 O IagingaInd1 80 cm WisuWibuiuAszegmmaanwuy

TYUENY
il LI (cm) 289 6 JLUEVNY | LEES
DONLUY Avele | wdd
(cm) asafi1 | afadi 2 | a¥ii s | edeita | a¥idts | ady cm) | Wou
30 (6 60 58 62 77 66.6 #1
60 Oedf 98 93 87 86 9N2 #10
90 129 125 124 134 124 12742 #11
120 150 143 147 144 ~151 147.0 #12
250 A A A A A A -
500 A A A A A A -
1000 A A A A A A -
2000 A A A A A A ~
3000 A A A A A A -
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o @ P a = YY) a2 o
A15190 4.8 nan1IvaaenTIvTukazuIufeuluguLuuvendssinTaduing Ml uldl
W @/ . i 1 -=l a:l'v 1
(Wood) fianawiivinim (Refractive index : n) windu 1.60 Aiszezyneniale
@ P o Y P
199 02 laginggs 80 cm wWivuisuiumszesneiioaniuy

Seyy srueeiiale (cm) ves 6 SLEEN wWosidus

yedl eld | Fewdadtou | puean

ponuuy | pdat | adedl | adedt | adadt | aded | ade (cm) \ndau (%)

(cm) 1 2 3 4 5

20 30 30 29 29 29 294 #1 2.00
60 59 59 61 60 62 60.2 H2 0.33
90 92 89 89 90 88 89.6 #3 0.44
120 119 120 119 119 121 119.6 #4 0.33
250 249 ¥ 249 | 250 pAK) 252 250.2 #5 0.08
500 504 502 | 501 7500 500 500.8 #6 0.16
1000 1002 | 1005 | 1001 | 1000 | 1001 1001.8 HT 0.18
2000 19741 1978 - - - 1976.0 - 1.20
3000 2917 (12912 - - - 2914.5 - 2.85

NATNN 4.8 dlpyanuduiusseningszezafieantuy (cm)
o Ao Y P~ 2 9 a
Auszggnnaiiale (cm) 91 82 vasldl (Wood) wansisgufi 4.6

s ar L3 1 c}
ATINULARIATUANNUT TLIINITLEL M DanLUU (cm)
) n:d'u v 4:‘ v
nuszeznendale (cm) 71 0, w3l (Wood)

3000

5 a0 RZ= 0.9999
3 2000

[cY

dee
TS 1500

? AU v

= 1000 ® suyzvaiiale (cm) uee 62

9

m ]

a; - a i

= 500 = Linear (5xa¥n1ainla (cm) 293 B2)

0 500 1000 1500 2000 2500 3000
JYYENINDONLUU (cm)

d v oo i < oo
JUN 4.6 wamsveaeinsnsaduisiauneiduld (Wood) Aszuznianiale
194 62 laingge 80 cm wWisulisuiuAssegnnefioaniuuy




= @ v a o v v da 2/
A13199 4.9 nansnaaeInITulariisfeulugluuuvesdssinsanduingmiuldl
N W e w < " 1w o oo 1%
(Wood) fifswilinum (Refractive index : n) iy 1.60 iszaen1aninle
s 1 o 1 d
194 03 lneinggendt 80 cm WisuiuiuATEEEN 1A NERNLUY

80

TLHLNN srpeafidald (cm) ves 0s

floanuuy sraeng | o9

(cm) ol | wde

afai 1 | adadi2 | a¥afis | pdafi g | pdait 5 | ade (cm) | deu

30 88 109 96 95 92 96.0 #1

60 301 297 305 306 304 302.6 #2

90 304 301 309 312 B 306.5 #3
120 B B B B B B -
250 B B B B B B -
500 B B B B B B -
1000 B B B B B B -
2000 B B B B B B -
3000 B B B B B B -

: L 4 &
o e A fio eafililmunsonsiaduingld (wouil)
B flo gaiilaiannsonsiaduingla (Wwuinwaw)

o = = ' f g ¢ o ! do v w 9
M13149% 4.10 Naﬂ’1‘iL‘LliEIUWIEJUFNL%JEJ?L‘ESW]H’J”I;J‘ﬂa’]ﬂLﬂaauww'}’wisEJWI’NWJ@IWUEN’JFIQ

\Uusiywd (Human), 3w (Cement) waglil (Wood) wes 6:

=

SreTVNeTioanuuy Wesdudrmumaiaiazo (%)
(cm) mg‘ts}é (Hurman) Fuus (Cement) 137 (Wood)
n=1.36 o= |55 n=1.60
20 2.67 0.67 2.00
60 0 1.00 0.33
90 8.55 0 0.44
120 1.17 017 0.33
250 0.32 1.20 0.08
500 0.20 0.04 0.16
1000 0.88 0.28 0.18
2000 2.50 1.19 1.20
3000 1.20 5.92 2.85
\ade 136 1.16 0.84
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4.4 afusnewa

mnmsveaes Wethnanisvaasswesinqusiazyiaunuiouiisuiunud Tnqueas
ilndlAn R-Squared (RY) funnd ey Fa1 R-Squared (R?) Aefuusiveuenfernuusugh
Tunisiluliesizsing vailen R-Squared (R) Awnglunisiludmsiesinadl 3 929 e
R?=0.70-0.90 i{umldaziBuaunnwoiazdluldlunisiesiesing, R%=0.90-0.97 1Uuani
wnzay ansothldllunisiiesgsinalduddslaiifuiingetions wazr?=0.97-0.99 1Tu
Anfimnzan aunsothlUlilumsiiessinalfuanduihindedonniian [19]

Tunsvaaasiinudt A R-Squared (R?) vo9sywe (Human) A 0.9996 fagudi 4.4
A1 R-Squared (R?) was@uus (Cement) §iA1 0.9996 ﬁagﬂﬁ 4.5 wagA1 R-Squared (R%) 704
1 (wood) fiF1 0.9999 Faguft 4.6 il R-Squared (R) vesingiaauaiiniidoy
Tug243819149 0.97-0.99 uamalimiiudnszuunsiaduingiesialresdudunsusaiinng
pvduingifianuusiuduasindenemniian uredislsfinin nisuestiawizer R-Squared
(R?) eghadenliaunsanavliiipaudaysiindinisnsaedunutiugiunnifiedla Tafesdinng
farsanvnaduilinim (Refractive index) wazAesidudnisaainindauildainnig
NAADY
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Abstract
This article is a further development of previous
research which has been shown to delay the audio
system. Therefore, it is necessary to improve the
algorithm by the editor of a Delay. It gives the utterance
approaches Real Time as possible. It is aimed to test the
accuracy of measuring the distance associated with the

angle in front of Ultrasonic Sensor. Also, it is examined

the reflection of Ultrasonic wave to the incident with the

five materials of sponges, glass, wood, metal, and plastic

bottle of water. The testing result has two parts. The first
is experiments to measure the distance for those five
materials. Their testing results shows that only sponges
did not respond to Ultrasonic while other four materials
reflect back. - Their reflecting results of the precise
distance from the object of each type of wave were
diagnosed in a need to consider mechanisms to position
equipment and system design to ensure safety for the
visually impaired. The second part is assessments from
the normal vision people and the blindness which shown
that the accuracy of the measured distance as 93.61%
and 85.41%, the faster warning sound as 94.16% and
87.50%, the convenience and versatility of wearing
glasses as 86.87% and 79.68%, respectively.

Keywords: Distance Measurement, Sound System, The

Visually Impaired, Ultrasonic Sensor.
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A RFID system for supporting persons with visual impairment in traveling

Panrawee Maneeinl, Thipvipa Tongauebz, Ornanong Muangpins, Shatchaya Duar‘ngchantﬂ

L Faculty of Science and Technology, Divisicn of Information Technology,

Suandusit University.

" E-mail: panraweeQ07@ocutlook.co.th

Abstract

RFID technology is constantly applied for daily conveniences, especially for
supporting visually impaired individuals-in traveling because the system offers a sound and
ultra-sonic censor system designed for travel improvement. The system consists of 3 parts,
which are a cane for signal reading,a processing unit and-a set of ear pods, to avoid
obstacles in travelling. Beside the benefit on its convenience, the system also promotes
equity for visually impaired-individuats. Therefore, the RFID system is essential to freedom,

educational and societal opportunity of visually impaired individuals.

Keyword: Persons with Visual Impairment, RFID, Traveling
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Abstract

This research is designed and developed a navigation
system for the blind with the reflection wave. It is expected that the
blind can travel or move through objects, easily and safety. The
navigation device works by attaching to the wrist support, spending
more than 18 hours in the lives of small processing units. Distance
measuring devices with ultra-sonic waves. The device measures the
angular momentum And voice alerts help to explain the circumstances
to the visually impaired get to know and understand the meaning of
reminders easier. Design work is so vital to the strength of the
structural beauty of its compact size. And are friendly to users.
The results of this research work found that the NOKIA BL-4CT
battery with the capacity of 860, which is the smallest. You can still
work with a warning device with long life more than 18 hours a
navigation device can detect objects within a radius of up to two, but
the distance will depend on the type of material. Touching the surface
The shape and style Navigation device at an angle to the plane from -
90 ° to -21 ° and + 90 ° from the Upper to be considered beyond the
scope of detecting objects. In tests in use by real users will explain the
basic operation. And during the tests under the supervision of
caregivers visually impaired. To confirm the accuracy of the results.
The testing and evaluation of user satisfaction. The actual results that

are accepted and can be used practically.
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Jesign and Implementation of a Dual Infra-Red Receiver
| Circuit for Intruder Detection
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stract- Security Management and Safeguard of properties
ve become a necessity in any establishment and requires a
tasure to deny access to unauthorized personnel from accessing
[acility. Some of these measures come at a cost as security is
wvitable.  The objective of this project was to design and
plement an affordable, effective and reliable wireless intruder
fection system and to minimize false triggering and enhance
ection using Dual Infrared Technology. The idea was to
lploy distance infrared proximity sensor (SHARP 0A41SK)
lich generated an interrupted signal when any obstacle is in
nt of IR sensor. The interrupted signal was fed to an IC (NE
5) timer arrangement to produce a flip-flop audible sound to
rt people of intruder presence. The designed and constructed
al infrared intruder detection system subjected to testing
sduced an accurate security zone that spreads out uniformly to
hance protection for properties, homes and offices. The system
1ld be adapted to monitor other alarm conditions such as fire,
at smoke, flood, etc. The design could be recommended for
> of GSM applications as the alarm system that could be
sgrammed to call Police distress line directly and relay a pre-
sgrammed message with the address of the intrusion scene for
ter response rescue by the police.

e

Ea—

{ex Terms- Dual, Infra-red, Intruder Detection, Receiver,
curity

I. INTRODUCTION

anagement of assets and safeguard of properties and

human lives have become a fundamental requirement in
y establishment such as institutions, hospitals, industries and
mes as well. Security management is the identification of
iets (including information assets), followed by the
velopment, documentation, and implementation of policies and
xcedures for protecting these assets. There are two types of
urity management namely software security and physical
wurity management. Software security is an idea implemented
protect software against malicious attack and other hacker
ks so that the software continues to function correctly under
:h potential risks. Security is necessary to provide integrity,
hentication and availability.

Physical Security describes security measures that are
signed to deny access to unauthorized personnel (including
ickers or even accidental intruders) from physically accessing
uilding, facility, resource, or stored information; and guidance
how to design structures to resist potentially hostile acts.
ysical security can be as simple as a locked door or as

elaborate as multiple layers of barriers, armed security guards
and guardhouse placement. Physical security is primarily
concerned with restricting physical access by unauthorized
people (commonly interpreted as intruders) to controlled
facilities, although there are other considerations and situations
in which physical security measures are valuable (for example,
limiting access within a facility and/or to specific assets, and
environmental controls to reduce physical incidents such as fires
and floods). Security inevitably incurs costs and, in reality, it can
never be perfect or complete - in other words, security can reduce
but cannot entirely eliminate risks. Physical access controls for
protected facilities are generally intended to deter potential
intruders (e.g. warning signs and perimeter markings);
distinguish authorized from unauthorized people (e.g. using
keycards/access badges); delay, frustrate and ideally prevent
intrusion attempts (e.g. strong walls, door locks and safes); detect
intrusions and monitor/record intruders (e.g. intruder alarms and
CCTV systems); and trigger appropriate incident responses (e.g.
by security guards and police). Burglar alarms have been around
for thousands of years. The most basic alarm used by ancient
humans was the dog. It would protect property and guard against
people who were attempting to take valuables. Over time,
humans used other tricks like chimes to warn them against
burglars. The use of burglar bars on doors, burglary proof on
windows and fencing of a house are now not a requisite to
protect us from burglary. Modern burglar alarms, however, are
far more elaborate and use advanced forms of technology [1].

Hardwired systems have circuitries that are interconnected
via wires. For installation of these types of systems professional
help is needed. They are considered to be the most reliable one,
as each and every sensor is physically connected to the control
unit, This will reduce the chances of errors in the working of the
system.

During the 1980s, improvements to motion sensors merged
with other technologies. Motion sensors began to use infrared
technology to avoid false positives and also superior electrical
components to establish full home protection systems. The
Infrared Radiation represents a major field in the electromagnetic
spectrum and is the energy in the region of the electromagnetic
radiation spectrum at wavelengths longer than those of visible
light, but shorter than those of radio waves. Electromagnetic
radiation is energy that is propagated through free space or
through a material medium in the form of electromagnetic waves,
such as radio waves, visible light, and gamma rays [2]. The term
also refers to the emission and transmission of such radiant
energy. With increasing growth rate of population in the society,
daily crime rate in the homes and offices have also increased
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mensely. Home and office security in this modern
hnological world is an electronic detection device system.
today's modernized alarm systems, the detection system
ploys a single unit sensor or dual technology which comprises
) type of sensing unit. These can stop the unlawful entry and
ruder activity before it takes place, and gives an alert of an
ruder attack [3]. Therefore, there is the need to design and
plement an affordable and effective Infrared Receiver Circuit
intrusion using Dual Sensors.

II. PROBLEM STATEMENTS

Rapid growth in the world population with in commensurate
ployment opportunities and pressures of a more complex

rnational Journal of Scientific and Research Publications, Volume 6, Issue 5, May 2016 495

society, the incidences of human intrusion and burglaries and
crime in private and public places are on the increase.
Heightened security concerns at homes, banks, shopping malls,
schools, offices, etc. have led to continued search for different
and improved security gadgets which are expensive. These
security gadgets have their sensors for intruder detection at
separate locations which makes it expensive [4]. Also both
sensors must detect an intruder before an alarm will trigger. This
implies that when a sensor unit is faulty the system cannot detect
any intrusion. There is there for the need to design and construct
an affordable and effective Infrared Receiver Circuit for intrusion
using Dual Sensors.

III. METHODOLOGY

RECTIFICATION/
FILTERING

[ TRANSFORMER

4
=

v
IR SENSOR 1
IR SENSOR 2

J/

l———ﬂ

AMPLIFICATION

L.

VOLTAGE
REGULATOR

—#[ RELAY H ALARM ]

Figure 1. Block diagram of Dual Infrared Receiver Circuit

The block diagram above represented the major components
d and the sequential flow of signal from detection of intruder
he sounding of an alarm. This system was designed to alert
user when an intruder entered the home or office. If there was
" obstacle in front of IR sensor, it generated an interrupt
1al. This interrupted signal was amplified to switch a relay for
buzzer to sound an alarm. IR transmitter emitted infrared
iation which have to be detected by IR receiver."* When an
uder or obstacle broke the line of sight, the transmitted IR
;s were reflected back to the IR receiver. The breaking of the
: of sight (interrupted signal) would trigger a loud audible
nd to alert people of intruder presence [5].

The method used for the design and implementation of the
| infrared detection system was categorized under the
owing stages: Component Assembling, Soldering Station
paration and Packaging,

IV. RESULTS AND DISCUSSIONS

During the design and implementation stages, tests were
ied out and the following observations were made:

The full wave rectifier produced an output of 24Vdc which
red the input of the 7812 voltage regulator which generated an

output of 12Vde.The half wave rectification produced a 12Vdc
output which was fed to a 7805 voltage regulator and produced
an output of 5Vdc.

The Infrared Emitter produced radiated rays which upon
intruder detection produced an output signal by Infrared
Receiver. The output signal of the receiver was very weak to
drive the buzzer and needed to be amplified. The signal was
amplified by a transistor to operate the output device which is the
buzzer.

The designed and implemented dual infrared receiver
system worked by sending out a beam of light, of which when
the beam of rays broken by human across the path of the infrared
sensor activated the alarm and the buzzer was sounded. The
system was tested at an entrance point of an area and an alarm
was triggered when an intruder passes within its range of
coverage to notify or alert the people within its inhabitant or
security personnel. The alarm produced or generated by the
output device (buzzer) was audibly enough to alert property
owners of intruder presence for unauthorized or unlawful entry
into premises (office or home). The designed and implemented
Dual Infrared Intruder Detection system subjected to testing
ensures an accurate security zone suitable for enhancing
protection for properties, homes, offices and safeguarding

WWW.ijsrp.org
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ans and offers the advantage of low cost and low power
sumption in its operation.
iensity of Radiation
’ It was realized that the energy from the point source of
iation which is defined as coverage zone for protection can be

culated using the formula
AM

4T R?

Where Incidence E is the flux per unit area at the detector,
5 units of W/m®

Emittance M is the flux per unit area of the source, has units
W/m”

Surface Area A is the area from the point source, has units
mZ
stance R is the distance between the target and Receiver, has
its of m

where

¢ is the Emissivity of surface

o is the Stefan-Boltzmann constant

T is the Temperature measured in Kelvin

From equations (1) and (2) , the intensity of radiation was
calculated using the following measured parameters:

Area (A) = 0.04m?*

Emissivity of surface (¢) = 0.94

Temperature (T) = 309K

Stefan-Boltzmann constant (o) = 5.67*%10exp -8 w/m*K"-4

=EElT

AM
From the formula "~ arR® | the values of intensity calculated
against their respective distances were tabulated below [ 7]

Emittance, M
= 485.89 w/m?

m  Stefan-Boltzmann law [6] , M = [T
................................................ )
Table 1: The relationship of Intensity against Distance
Parameter Unit 1 2 2 4 5
Area (A) m? 0.04 | 0.04 0.04 0.04 0.04
Emittance (M) w/m? 485.89 485.89 485.89 485.89 485.89
Distance(R) m 0.05 0.1 0.15 0.2 0.25
Intensity (E) w/m? 618.65 154.66 68.74 38.66 24.75
700 #4228 ey e 54 -
600 L1 " ¥y
500 3% S
£
2 400 N
£
2 300 \
3 |
=
200
100
0
0 0.05 01 0.15 0.2 0.25 0.3
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Figure 1: A graph of Intensity against Distance

The analysis made on the design of Dual Infrared Intruder
tection System revealed that the strength of the output signal
trigger the alarming circuit depended on the measure of the
tance of the intruder detected by the proximity sensors. If the
ect is close, the reflected rays will be stronger than if the
ect is further away. The value of intensity radiated depends on

the value of the distance measured between the target and the
detector. Therefore, the closer the object the high the Intensity.
This principle can be used for several automated systems such as
robotics, industrial - safety device to detect gas leakages,
automated patient monitoring at hospitals, a measure of fail-safe
functions for equipments in a factory and for traffic signaling.

WWW.ijsrp.org
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V. CONCLUSION

Conclusively, a dual infrared intruder detection system has
n designed and implemented. The use of Dual Infrared as
a10static unit radiated beam of lights that spreads across a
er area defined as zone of protection. This phenomenon of
| infrared made it suitable for accurate security protection
inst human intrusion for homes, offices, banks and properties.
: designed project was  affordable, effective and reliable
zless intruder detection system. The system is a measure for
: guarding valuable properties and humans against intruder
cks and minimizes false triggering or false detection. The
ible sound generated by this research gives the alertness to
1ers or occupants of properties and neighbours around of
uder attack and can call police for assistance.
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Abstract

In this paper we designed a type of close proximity infrared radar system
used to detect any object close to the device by making scanning with angle
180°and distance from 10cm to 80cm. The system is based on microcontroller
design. The user will hear a voice just as alarm sound and the distance of the
object will be readable on the screen of small LCD. The user also can see the light
given by LED appear in the direction of the object.

Keywords: Infrared Radar, Sensor, Automotive Radar, Microcontroller and
Targets Detection

1. Introduction

Radar can be briefly defined as method of using radio wave to determine the
location of objects in space in relation to a known point.
More precise definition of radar is that it is an electromagnetic system for
detection, location and sometimes for recognition of target objects, which operates
by transmitting electromagnetic signals, receiving echoes from target objects
within its volume of coverge, and extracting location and other information from
the echo signals [1]. IR Radar is an application of automotive radar, where this
type of pulse radar is operating by sending short pulse to make scanning. Actually
with small range (don’t offer more than 1.5 meter). The goal of this paper is to
create a working IR Radar system to detect close proximity targets at an angle of
180 degrees, with range (10-80cm).

1.1 Features of IR radar:
1. Increases the detection range from 80cm to 4m by using sonar range finder
which uses time-of-flight to measure distance.
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2. Increases the angular rotation of stepper motor to 360° (full rotation) by
installing brush on the shunt of the stepper motor. Comparison between Ultrasonic
and IR sensors.

Ultrasonic-sensor:

- Time of flight distance measurement.
- Longer range than IR.

- affected by wind.

- affected by hardness of object.

IR-sensor

- Angle (parallax) distance measurement.
- Shorter range than SONAR.

- affected by sunlight.

- affected by color of object.

2. Method of Works:

The Sharp IR Range Finder works by the process of triangulation. A pulse of
light (wavelength range of 850nm +/-70nm) is emitted and then reflected back (or
not reflected at all). When the light returns it comes back at an angle that is
dependent on the distance of the reflecting object. Triangulation works by
detecting this reflected beam angle, by knowing the angle, distance can then be
determined [2].

QObject

Object

PoimoFReflecnon’/‘v’

Figurel Different Angles with Different Distances

The IR range finder receiver has a special precision lens that transmits the
reflected light onto an enclosed linear CCD array based on the triangulation angle.
The CCD array then determines the angle and causes the range finder to then give
a corresponding analog value to be read by your microcontroller. Additional to
this, the Sharp IR Range Finder circuitry applies a modulated frequency to the
emitted IR beam.

Beam Width:

A major advantage we may have with the Sharp IR range sensor is beam
width. Unlike sonar, it's fairly thin - meaning to detect an object your sensor must
basically point directly at that object.
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2.1 Principle of Operation (GP2D12 IR Sensor)

GP2D12 IR Sensor Description

The GP2D12 provides a non-linear voltage output in relation to the distance of
an object from the sensor and interfaces easily using any analog to digital
converter. Figure 2 shows a Sharp GP2D12. The LED on the left is an emitter,
while the bigger lens on the right is a detector.

[+]

o N, |

Ground | ¢
Wlie <= To ADG CHarnel ]

==e | M
=)

s

‘ PIN| SIGNAL NAME
D Ve
Shap GRDIE Detecor (2) GND
[ Yoo

Figure 2 Pin Layouts for GP2D12 [15]

GP2D12 Infrared Ranger module has 3 terminals: Power input (Vec), Ground
(GND) and Voltage output (Vout). The output voltage depends on the following
factors:

1. Distance to the nearest reflective object.
2. Object color.

3. Object surface.

4. Surrounding light.

Only the first factor is desired to affect the output voltage, it must be
independent upon the other three factors, to achieve that, all sensors are positioned
at carefully selected points in the vehicle to avoid direct exposure to surrounding
lighting. We can make a walls covered with a plastic tape at the same height of
the infrared sensors to make its color homogeneous at all points. Tape's color is
selected to be light green to ensure the maximum amount of reflected ray. To read
the voltage values from the GP2D12, you must wait till after the
acknowledgement period which is around 32 to 52.9 ms.

2.2. Work instruction

When we used infrared light we should take care that the time it takes to hit an
obstacle and reflect back can not be measured because infrared light travels fast.
No measurement equipment is available yet. Therefore, the following theory must
be used.

The infrared light is sent out from a transmitter to the object in front, by
passing through a condense lens so that the light intensity is focused on a certain
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point. Reflection occurs once the light hits the surface of the object. Part of the
reflected light will be sent back to the receiver end, in which another lens will
combine these lights and determine the point of impact.

L _ Object |

SPZ2ZD1 2

Figure3 Distance Measurement by GP2D12

The light will then be passed on to an array of photo-transistors [3]. The position
in which the light falls can be used to calculate the distance (L) from the
transmitter to the obstacle using the following formula:

L/A=F/X
Therefore,

L=(FxA)/X

3. PROJECT DESIGN

3.1. Processing Overview

We will discuss the operation and design of our block diagram figure 4.
Firstly switch is on, then we will get closed circuit. The stepper motor will be
turned on with instruction to rotate 180 by pic (16f877A).
Stepper motor will drive the IR SENSOR [this sensor GP2D12 consist of
emitter and detector. The emitter will send an infrared signal to detect an object.
When this signal hits the object, the signal will be reflected back to the detector.
Then the detector will send analog signal with suitable voltage and angel. The
voltage of this signal is suitable with the distance. 16F877A will make its
[software operation] and convert analog signal to digital by A/D and give a
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command to the led which in the direction of the object and display the distance
on the LCD then the speaker will give alarm.

Special case:
When we deal with moving object, the software will be changed consumed

with the pic variation in angel and voltage. We showed a close design to the
circuit drawn using proteus program as shown in figure 5.

PIC 16F877A is turn IR sensor Hold
I the stepper motor to [———" above stepper start to
Switchiis on [EE—=2) T oo wih 180 scan
degree

i

PIC receives

analag IR Sensor
: IR detector IR emitter
signal <— receive the Object sends
reflected signal infrared
looking an
obiect
L <—J
PIC
convert LED receive Display distance on
signal to ———> command from PIC |———"> LCD
digital by
A/D
converter

Figure 4 Block diagram of IR RADAR system.

3.2 Hard Ware Connections:
The following figure demonstrates the schematic design of our proposed
system.
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Figure 5 Circuit of the Schematics design

The following figure shows the hard ware of our designed system

Figure 6 The hardware connection of our designed system

4. Conclusion and Future Work

There are many improvements that we can make to our system in order to
create better results. First of all, we need to increase the range of the detection, not
to limit our input signals as much to get accurate results. We need to adjust with
the sampling rate that we used in order to be able to detect smaller velocities as
well as more accurate ranges.

We could optimize the algorithm for the peak locator in the velocity analysis to
give more accurate results. IR can be cheaper and smaller than Ultrasonic
although sensing with light is less efficient than sensing with sound. A major
problem with the Sharp IR range finder is beam width, it‘s fairly thin.
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ABSTRACT:This paper presents a concept of “AUTOMATIC LEVEL CROSSING SAFETY SYSTEM”. The main
objective of this paper is to install the system in unmanned level crossing. It will make the road users aware of the train
approaching the level crossing and reduce the risk exposure. Day-by-day accidents in the unmanned level crossing are
increasing and no steps have been taken so far in these areas. By employing the automatic railway siren at the level
crossing the arrival of the train is detected by the IR detector which is placed below the rails at about 3KM from the
level crossing. Subsequently, the siren started to alarm. This system provides safety to the road users by avoiding the
accidents and useful to the public.

KEYWORDS:IR Detector, Zener Diode, IC NE555, Battery, Speaker, LED
1. INTRODUCTION

Level crossing is one of the major causes of accidents. In spite of various measures taken by Railways, level crossing
accidents have continued to occur too frequently. Level crossing is the place where track and road intersects each other
at the same level . There is two types of level crossing Manned and Unmanned level crossing. When we go through the
daily newspapers we come across many railway accidents occurring at unmanned level crossings. This is mainly due to
the carelessness in manual operations or lack of workers. We come up with a solution for the same. Using simple
techniques we tried to avoid the accidents at unprotected level. The approach of using infrared sensor opened up a wide
array of advantages as opposed to the currently prevalent level crossing system. As infrared sensor are relatively
cheaper and easier to fabricate which also being integration ,it decimates the possibility of causality occurring due to
shortcoming to the existing of the manned level crossing ,which relayon human unpredictability, there by rendering it a
much more effective way of supporting vehicular movement.

II. RELATED WORK

There were many methods proposed for railway level crossing in order to safeguard the people to reduce the number of
accidents occurred while crossing the railway gate.AcyM.Kottalil, Abhijith S, Abilash L J, Ajmal M M, AjithBabu
proposed a ‘Automatic Railway Gate control System’ using Atmegal6 microcontroller and IR sensor.This method
consists of three sections such as microcontroller section, sensor section and servo motor section. The IR sensor is
placed in both the side of the gate, sensor senses and sends the signal to the microcontroller. When no vehicle is sensed
the microcontroller drives the motor to close the gates. But whenever the vehicle is sensed it alerts the train driver by
means of red light from few kilometers to reach level crossing and after the obstacle is crossed the controller again
drives the motor to reopen the gates. The 8051 microcontroller and IR sensor is implemented in ‘Automatic Railway
crossing system ‘ by Akiriti and Upendra Prasad which also describes the working principle of the above proposed
method. By replacing Atmegal6 and 8051 microcontroller the PIC microcontroller can also be used along with IR
sensor to design for an unmanned railway level crossing is explained in ‘Automatic Railway Gate Control System’ by
Hnin Ngwe Yee Pwint , ZawMyoTun and HlaMyo Tun.” Advanced Railway Accident Prevention System Using Sensor

Copyright to IIIRCCE DOI: 10.15680/1JIRCCE.2016. 0406122 11056
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Networks’ by M.D.Anil, S.Sangeetha, B.Divya, B.Nirajana, K.S.Shruthi explained that along with microcontroller and
IR sensor the zigbee and fire sensors can also be used to alert the people from the occurrence of accidents. Instead of
buzzer and IR sensor the ultrasonic sensor along with alarm generator is used so that when the obstacle is detected
during level crossing the signal is send to the control unit where the red light glows suddenly the alarm generated to
aware the public is explained briefly in © Automatic Railway Gate Controlling system’ by Saifuddin Mahmud, Ishtiaq
Reza Emon and Md.MohaiminBillah.

III. PROPOSED METHODOLOGY

The proposed methodology consists of various parts which are IR Detector(receiver), Zener Diode, IC NES5SS,
Battery(9V), Resistors, Capacitors, Speaker, LED (Light Emitting Diode).The IR detector is used to detect the arrival
of train in therailway track which is installed below the rails. The IC NE555 is a timer IC which is used to set for how
much time that the alert signal is delivered to the people.. During the arrival of train the IR detector sends the signal to
the LED so that it glows and siren sound is dispatched fromspeaker which act as the warning signal for a period of time
set in the timer. After the train crosses and the public can use that path. Thismethod is repeated for every time that the
train travels through thatrailway track so that thenumber of accidents occurred while crossing the railway trackis
avoided.

AN Geer Do, 10 | ' I
Y |
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Fig.1: Bloek diagram of the system

Whenever the detector detects the train arrival it sends the signal to the Zener diode which is placed after the IR
receiver/detector is provided to supply the constant voltage across the load resistance(lk),whereas the input voltage
may be varying over a range. The timer acts as a burglar alarm so that when it receives the signal it makes the speaker
to give alarm and LED also glows for time set in the timer to make aware of the arrival of train to the public which is
explained in Fig.1.
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Fig.2: Architecture diagram

From the Fig.2 we can understand when the occurrence of train happens the speaker automatically alarm and the LED
glows until the train crosses the track so that the road users will stop crossing the track.
Advantages of Proposed System:

. Simple to construct.

. Less expensive.

. It consumes less time to indicate the warning message.
. Reduces the count of accidents by alerting the people.

IV.EXPERIMENTAL RESULTS

This proposed method is practically experimented as the working model of real world level cross as shown in Fig.3.
The major component used in this model are 80cm railway track, a toy train, IR detector, LED as indicator and alarm or
speaker. The operation is that the IR detector is placed below the rails at about 3km from the level crossing. When the
train passes through the detector and it is detected by IR which indicates the arrival of the train and sends the signal to
the red LED as the indicator then therefore the siren started to alarm automatically. After the train crosses the level

crossing the siren stops automatically.

Tt TTELE e

Fig.3: Construction of level crossing system

V.CONCLUSION AND FUTURE WORK

Accidents at unmanned level crossings are caused mainly due to trespassing by road vehicles acrossthese on railway
tracks. The proposed method works on a simple principle. Gatekeepers not necessary and automatic operation of
automatic ON and OFF of the siren. And also this method avoids errors and provides ultimate safety to the road
users.Automatic indication of the siren at unmanned level crossing is centred on the idea of reducing man work and
prevents cars and humans from railway tracks. Automation of ON and OFF of the siren using the simple circuit reduces
the accidents to a greater extend. In this method we are using IR sensor/detector the main limitation of using this IR is

Copyright to JIRCCE DOI: 10.15680/IJIRCCE.2016. 0406122 11058
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any obstacle in the way of sensor will be detected so it is better to use load sensor. We have not used the load sensor
because it was not economically feasible. As a future scope our system can be implemented in real time by fixing the
current limitations using new technologies.
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Abstract: For blind people, it is generally very hard if not impossible to notice the obstacles which exist around them
except by touching the objects and by hearing the information from around them. Especially the obstruction which is
existed at upper level of body. The issue becomes more severe when a blind person also has multiple sensory problems
such as impaired hearing. Conventionally, they rely on white canes or guide dogs to assist them in order to reach their
desired destination safely. However, the conventional method is beneficial only if the obstructions are existed at below
level of body. They could not sense and hear the surrounding and cannot recognize their locations. It is very hard for them
to travel independently from one destination to another without the proper navigation tools. In this paper, the performance
analyses of a wireless vibration warning device in order to sense the obstructions at upper level of body for deaf-blind
people is described. Four pieces of vibrator are used in order to give warning signals when obstacles are detected by
ultrasonic sensors which are mounted to detect the obstacle at four directions such-as front, down, left and right. From the
experiment which is conducted, the configuration of the vibrators in order to warn the user when the obstacles are detected
is confirmed. The location and the response of the user are acquired from the experiment which has been done. By using
the developed wireless vibration warning device, the upper body level obstacles can be detected without touching the
object and the effective wireless vibration warning device functions successfully.

Keywords: Deaf-blind person, obstacle detection, wireless vibration warning, upper body level

1. INTRODUCTION However, the disabled people in some developed country
| . are not considered well and usually ignored in the coun-
[In early 2014, the United Nations (UN) released the try development. The convention guarantees that the dis-
StatIStl(.: that people with dlsat.n[.ltles (PWDs) in the world abled people enjoy equal opportunities with those efforts
are estimated more th'an I' billion people or 15 percent as well as full and effective participation in society in all
of the world’s population. Moreover, 80 percent of these aspects of life - accessibility, mability. health, education,
disabled people are located in developing countries. This employment, rehabilitation and participation in the polit-
nm‘nber has n‘mreased due to increment of aging popu- ical, economic and socio-cultural. On the other hand, the
lations, chronic health conditions and more accessibility disabled people can be categorized in some classes such
to.fallcmties. In Malaysia, th_e population is around 28 as deaf, blind, physically disability and etc. However,
million People. Howev-er, until Ff:bruat"y 2014, thef num- of all disabled people who are involved in dangerous sit-
ber of disabled people 111.Malay51a which wa.as-reglstered uations are almost always blind people. There are also
was only 500,000 people instead of the 2.8 million people multiple sensory problems such as deaf-blind person. It
which are estimated. This total number does not reflect is more severe than a single sensory problem [3, 4]
. . . W . . o 2 !
‘fhe real situation of disabled people in this country. This Conventionally, the blind people rely on white canes
is beca_use_: people of disabilities still remain invisible in or guide dogs to assist them in order to reach their desired
the majority of deve]opmer}t age.ndals.a'nd processes. The destination safely. However, the conventional method is
accurate data on people with disabilities cannot be reg- beneficial if only the path to the destination is already
ularly obtained or recorded. This shows the clear image familiar or known. It becomes difficult if the destina-
of the lack of connections between disability and country tion is new especially where the environment is not de-
development which mostly occurred in developing coun- signed for blind people. They do not know where to go
tries. The collected data is inaccurate and show the short- and cannot recognize their surroundings. It is very hard
age of acceptable measurable statistics and the complica- for them to travel independently from one destination to
tions faced in gathering correct data [1,2]. _ another without the proper navigation tools. Addition-
According to the Convention on the Rights of Dis- ally, the disadvantage of the white cane is that the obsta-
abled Association of the United Nations, disabled people cles can only be detected by contact. This problem will
should be given priority and need more attention from expose the users to dangerous situations when the blind
the government in order to build a high income country. person is very close to obstacles. Hence, there is a lot

of research that has been actively conducted in regards to

1 Anuar bin Mohamed Kassim is the presenter of this paper.
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a supporting device for blind people. The machines that
have been researched are electronic travel aids (ETAs),
mobile robots, wearable travel aids, NavBelt, and elec-
tronic guide canes and Robotic-cane [5] [9].

However, the decision maker of the system is a con-
troller which controls the motor at the wheel to turn or go
straight for researched machines. Consequently, it will
give hidden damage to the user’s brain where their brain
cannot actively use it as a decision maker. The main re-
quirements of the assistive device for blind person are
safety, practicability, portability and convenience. Safety
is the basic requirement to judge whether an assistive de-
vice is reliable or not. The most important task for the
blind person is to gain information on the circumstances
of the road and the location of obstacle. By using the col-
lected information, the deaf-blind person needs to arrive
at their destinations avoiding unexpected obstacles. Re-
cently, an intelligent white cane has been developed by
implementing the infrared sensor in order to detect the
obstacle around the user. However, the developed intelli-
gent white cane cannot directly replace the conventional
white cane because the blind person needs time to famil-
iarise themselves with the intelligent white cane before
replacing the conventional white cane [10] [12].

Moreover, almost of the travel aids which are studied
are normally used to help the user detect the obstacle at
lower level part of their body and have limitations. It is
also supported by the statement from the Society of Blind
Malaysia that there are no travel aids that can detect the
obstacle for upper level of abdomen. White cane cannot
protect the user from collision with the obstacle at head-
level, such as propped-open window, tree branch, and the
opened door of a truck. There was also a survey the US,
which stated about 300 blind people who were experts in
using white cane have experienced collision with head-
level obstacles. The survey shows that 39 percent of re-
spondents experience a head-level accident once a year
and 14 percent of respondents more often than once a
month [13, 14].

Thus, the development and performance study of ob-
stacle detection and a warning device which is used for
above abdomen level of humans in order to support and
guide the blind person called SMART EYE has been
studied. This developed SMART EYE is an innovative
product to support and help those blind people in order to
have more confidence to travel independently. The devel-
opment of an intelligent spectacle in order to protect the
upper body of blind people from their abdomen to head
level has been done. In the developed obstacle detection
and warning device, the distance measurement sensor is
used to detect the obstacles, and a headphone is used as
a warning device to give the obstacle information to the
user. The distance measurement sensor’s input is pro-
cessed via main controller and gives the warning signal
through the headphone. However, by only using the de-
veloped electronic spectacle including the audio warning
signal without vibration, the warning signal would not be
beneficial to the deaf-blind person [15, 16].
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In this paper, the performance and effectiveness of
a wireless vibration warning device in order to sense the
obstructions at upper level of body for deaf-blind people
is described. Four pieces of vibrator are used in order to
give warning signals when obstacles are detected by ul-
trasonic sensors which are mounted to detect the obstacle
at four directions such as front, down, left and right. From
the experiment which is conducted, the configuration of
the vibrators in order to warn the user when the obstacles
are detected is confirmed. The location and the response
of the user are acquired from the experiment which has
been done. By using the developed wireless vibration
warning device, the upper body level obstacles can be de-
tected without touching the object and the effective wire-
less vibration warning device functions successfully.

2. DEVELOPED UPPER BODY
OBSTACLE DETECTION SYSTEM

2.1. Electronie spectacle construction

Figures 1(a) and 1(b) show the developed intelligent
travel aid device which is designed similar to a specta-
cle in order to detect the obstacles which are exist at up-
per body level. The developed electronic spectacle con-
sists of the distance measurement sensor, microcontroller,
rechargeable battery, solar panel and an earphone which
is shown in Fig. 1(a). The distance measurement sen-
sor which is applied is ultrasonic sensor where applying
non-contact approach to detect the obstruction around. It
is because the area around and above abdomen level are
floating and difficult to sense by touch using cane, and
even if they touch it using the cane, there is a possibility
that people nearby will get injured by their cane.

i

N .

JYE
(b) Vibration wristband
Developed obstacle detection device for upper
body level

(a) Electronic spectacle

Fig. 1

In addition, the wristband type wireless vibration
warning device is consisted of the vibrator, wireless mod-
ule and battery which is shown in Fig. 1(b). Wristband
is used because it has the flexibility and ease of use com-
pared to the previous method which is by using a glove.
The vibrator which is mounted inside the wristband is
connected to the microcontroller through a wireless mod-
ule which is selected as an XBee module. The obstacle
detection device for the upper body level for the deaf-
blind person is based on a conceptual design which in-
cludes the effective warning system with a low cost bud-
get and applies the universal design in order to provide
comfort to the user. The developed electronic spectacle
is designed to be compact and adjustable in order to fit on
anyone who needs it. This spectacle also equipped with



a rechargeable battery including a solar panel which is
mounted on the top of the device so as to supply power to
the main controller and the ultrasonic sensor.

2.2. System configuration

Figure 2 shows the configuration of the system in or-
der to generate the vibration and audio warning system
from the vibrator and the earphone when the obstacle is
detected by ultrasonic sensor. The vibration and audio
warning system is chosen in order to provide the warning
signal which is very sensitive to the touch and hearing
sense. Although the deaf blind person cannot hear very
well, they can still feel the vibration generated by vibra-
tor that can inform the direction of the obstacles. There
are four pieces of vibrator that are used which directly
respond to the input of each ultrasonic sensor. A micro-
controller functions as an integrated circuit that contains
the memory and program which is used to communicate
with other hardware. The type of microcontroller which
is used in this project is ARDUINO Pro Mini. The se-
lection of this microcontroller is because of the compact
size, light and enough input/output (1/0) ports to develop
the obstacle detection and warning device.

Power supply

Fig. 2 Overall system configuration for vibration and au-
dio warning system

Furthermore, there are four pieces of ultrasonic sen-
sor which are used and mounted on the developed elec-
tronic spectacle in order to measure the distance of ob-
stacles front, right, left and down which is illustrated in
Fig. 1(a). The measured data from ultrasonic sensor will
be transferred to the microcontroller and the data will be
processed. If the distance for each sensor from the ob-
stacles is more than the threshold which has been set, the
vibrator and earphone will not be activated. Else, if the
measured distance data is less or same to the threshold
which has been set, the vibrator and earphone will be ac-
tivated through the microcontroller and generate the vi-
bration by applying Pulse Width Modulation (PWM). At
the same time, the power supply of the electronic specta-
cle is a rechargeable battery that can be recharged using
a USB adapter while at home and solar panel when the
system runs at outdoor environment.

The developed electronic spectacle is used like a nor-
mal spectacle as it is mounted on a person’s forehead and
the directional angle which has been designed for locat-
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ing the ultrasonic sensor can be illustrated as Figs. 3(a)
3(c). In order to keep the safety distance of user while
using this electronic spectacle, the threshold of each sen-
sor is determined. From some experiments and survey
which have been conducted earlier, the threshold or lim-
itation which has been determined is 1.5m. Therefore,
the warning signal will be given to the user starting from
the distance of user and object at 1.5m. The threshold of
the ultrasonic sensor which is set at 1.5m is front, right
and left direction’s sensors. In addition, the threshold for
ultrasonic sensor for down direction is set at 2.0m based
on the trigonometrical function. By using the configura-
tion of front and down sensor, the special function such
as classification of obstruction can be done. If the both
front and down sensor is detected, the obstruction which
is detected is probably a wall or big obstruction. How-
ever, if only the front sensor is detected, the obstruction
which is detected is probably a floating object such as
branch or open window. Besides, if only the down sensor
is detected, the obstruction which is detected is probably
small object which is located on the ground such as box
or rock.

(¢) Front view
Fig. 3 Directional angle for obstacle detection covered
by developed spectacle

3. PROPOSED WIRELESS VIBRATION
WARNING SYSTEM

For the proposed warning system, the vibration type
and sound type system is the best solution as a warning
system for a blind person or even for a deaf-blind per-
son because it applies the touch sense of a human and the
hearing sense as a medium of communication between
device and human when the system is run. The human’s
sense of touch and hear is the very suitable sense for blind
person and even for the deaf-blind person to know the cir-
cumstances around them. By using the vibration method,
the user can receive the direct warning to the skin of the
user when the ultrasonic sensors sense the obstruction
without directly contact to the obstruction. The type of
vibrator which is used in the proposed warning system is
flat coreless vibrator that can be illustrated in Fig. 4.



From Table 1, the operating voltage range of the vi-
brator is 2.7V - 3.3V. Hence, the speed of vibrator can
be controlled by using Pulse Width Modulation (PWM)
from microcontroller is for generating various types of vi-
bration patterns. The various vibration patterns can also
be applied in order to differentiate the direction of the
obstruction or to indicate the distance of the obstruction
from the user. If the obstruction started to be detected by
the ultrasonic sensor, the strength of the vibration is set
starting from the PWM has a value of 10%. The strength
of vibration can be increased inverse proportionally to the
distance of the obstruction to the ultrasonic sensor. If the
obstruction becomes nearer to the sensor or user, the vi-
bration strength will be become increase until the PWM
value is 100%.

(“\

Table 1 Specification

Item Specilication
1]

Rated speed 12000 rpm
Rated current 100 mA
Rated voltage 27-33V
Vibration amplitude 04G
Weight 07g
Dimension 8.0 mm

Fig. 4 Vibrator

Practically, four pieces of vibrator are mounted into
the wristband at different locations and have quite some
distance between each vibrator. If the location between
each vibrator is near, there is a probability where the user
cannot identify the location which vibrator is vibrated.
It is because of this, each vibrator at each location has
its own function which shows the input of the ultrasonic
sensor from different direction such as front, left, right
and down which can be illustrated in Fig. 5. Here, six
configurations of the vibrators location are proposed in
order to optimize the most comfort and less identifica-
tion mistakes from the user. The clear red points indicate
the location of the vibrator in the wristband which has
been wore by user and can be seen directly. Meanwhile,
the locations of vibrators which are hidden and cannot be
seen directly are indicated as point with red line only. An
experiment by using switching method is conducted in
order to give the command input to the vibrator when the
obstruction is detected by ultrasonic sensors.

In addition, the audio warning signal has also been
included in the wireless warning device. The beep sound
will be given to the user in order to inform them about the
danger surrounding them before they collide with the ob-
struction after it is detected. The beep signal is generated
at the same time when the vibration warning is gener-
ated. The audio warning signal is applied as an optional
method in order to ease the user to differentiate the loca-
tion of the obstruction for the blind person. The micro-
controller is used to generate different tones such as DO,
RE, MI and FA tone signals by using the setting of fre-
quency in the program. The tone signals which are gen-
erated are applied in order to differentiate the direction of
obstruction for front, down, left and right. It makes a user
access and know the obstructions are located easily.
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Fig. 5 Configurations of vibrator inside wristband

For blind person, the tone signal will be given through
the right earphone. The other ear will be used for other
purposes such recognizing the surrounding places. How-
ever, the user does not know either the obstructions are
already near or still far. Therefore, the warning beep tone
signal is given and the intensity of beep tone signal will
increase if the obstructions become closer to the user and
they will be able to avoid it effectively. The beep strength
also can be adjusted by using the adjustable resistor. In
order to indicate the battery level which is very important
to the user before using the developed electronic specta-
cle, the battery level indicator will be given to the user at
three stages which are 100%, 70%, and 30%. It is used
for them to prepare the new battery or recharge the bat-
tery before they used it. The battery level indicator will
be given directly after the device is switch ON by using
beep signal such as 100%: 3 beeps, 70%: 2 beeps, 30%:
1 beep and 0%: no beep.

4. EXPERIMENTAL SETUP

In order to evaluate the developed wireless warning
device, two experiments have been conducted. First ex-
periment is to select the configuration of vibrator. This
experiment is conducted based on statistical survey in
order to optimize the vibrator location which will be
mounted inside the wristband. There are 16 pockets
which are built inside the wristband in order to allow the
vibrator to be mounted in different positions. The vibra-
tors will be mounted such as the configuration in Fig. 5.
We have selected 10 respondents which are age around
20 to 25 years old which is not deaf blind person. All
the respondents will be seated an their eyes and ears will
be closed in order for them to feel like the deaf blind.
The configuration and the position of the vibrator which
is needed to be tested will be explained earlier to the re-
spondent. Once the first respondent is ready, the respon-
dent will be given five sets of question which are con-
sisted five vibration types at configuration 1. The first
respondent needs to answer the question by selecting the
correct vibrator location by pushing the push button given
which is shown in Fig. 6. If the selected location is cor-
rect, the result will be displayed on LCD and the result



will be recorded concurrently. Then, the vibrator will be
stopped and the next question will be given. At that time,
one mark will be given for each correct answer. If all five
sets of question is correctly answer, the respondent will
acquire full marks which is 5 marks.

Fig. 6 Experimental setup circuit diagram

Next, the same method will be conducted by first re-
spondent by changing to the next configuration which is
configuration 2. The first respondent will complete the
test by conducting all the configuration until configura-
tion 6. After the first respondent done, the second respon-
dent will be tested and this experimental method will be
done for other 8 respondents until the tenth respondent,
All the result will be analyze and the marks which have
been set in this experiment are from 0 to 5 where 0 is
the lowest mark and 5 is the highest mark. For the sec-
ond experiment, respond time to the vibration warning
device by differentiation of the direction of the obstruc-
tion accurately and quickly was also one of the impor-
tant features needed to be confirmed. In this experiment,
respondent needs to identify the vibrated vibrator accu-
rately and quickly. All four vibrators are mounted inside
the wristband according to the best configuration which
is configuration 1. The direction of sensor for each vi-
bration motor will be explained to the respondent earlier.
Only one selected vibrator will be activated in order to be
differentiated by the respondent. Then, as soon as the re-
spondent answers the direction of the vibrator aceurately,
the vibrator will be deactivated and time taken will be dis-
played on LCD and recorded. This step will be repeated
to other respondents. There are total of 20 respondents
which cooperated in order to make this experiment con-
ducted successfully.

5. EXPERIMENTAL RESULTS

5.1. Selection of vibrator configuration

Figure 6 shows the evaluation marks for each con-
figuration from configuration 1 to configuration 6 which
have been conducted by 10 respondents. From this graph,
the configuration which is obtained the highest marks
is configuration 1 which is average mark at 4.5 marks.
Meanwhile, the lowest marks are from configuration 6,
where the average marks is 0. From this experiment, the
configuration 1 was the best configuration over all six
configurations which have been tested. This maybe be-
cause of the distance of each vibrators were placed further
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than others configuration. At the same time, the second
configuration also got the highest mark than others con-
figuration which average was 4.2 marks. This is because
the vibrator location for second configuration is quite far
from each other. However, the position of vibrator for
front and down sensor which is located at the back com-
pared to the first configuration make the some respon-
dent confused. The location of the vibrator for the front
and down vibrator for configuration 1 is easier to iden-
tify compared to the configuration 2. Thus, the distance
between of vibrators is directly proportional to the marks
given by respondents.
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Fig. 7 Respondent feedback on each configuration of vi-
bration warning system

5.2. Respond time to the vibration warning

In order to validate the effectiveness of best configu-
ration of vibrator which is selected from the first experi-
ment, the time respond for each respondent to detect the
vibrator location is measured. This result can be con-
firmed from the experimental result which is illustrated
in Fig. 7. From this experiment, almost all of the re-
spondents took about 1.5s to differentiate the vibration of
vibrators inside the wristband. However, in average, the
respond time of each respondent to differentiate the vi-
bration location was about 1.775s. This shows that the
user need around 1s to 2s to identify the obstruction lo-
cation and this delayed time need to be considered in or-
der to give better warning system depending on walking
speed of the deaf-blind person.
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Fig. 8 Time response by respondent for vibration warn-

ing system using Configuration |



In addition, the location of the vibrators and the direc-
tion of the sensors need to be trained first. When the ex-
periment was done, the respondents needed some time to
recall back what the actual position of each motor means
and to differentiate them. However, for blind people only,
the location of the vibrator can be confirmed through au-
dio warning tone which will be given at the same time.
For deaf-blind person, it maybe take quite some time to
familiarize with the location of the vibrators and relate to
the direction of sensors.

6. CONCLUSIONS

In this paper, the performance of a developed elec-
tronic spectacle which was used to detect the obstruction
at upper body level by using ultrasonic sensors includ-
ing the wireless vibration warning device is developed
and evaluated. There are four pieces of vibrator were
mounted inside the wristband and the best configuration
of vibrator is evaluated and selected. The relation be-
tween the distance between each vibrator to identify the
direction of the obstruction with the respondent feedback
was confirmed. It is better to have quite some distance
between vibrators in order to ease the identification of
the vibrator location. Besides, the time taken to respond
when the vibrator vibrates is also conducted and mea-
sured. Almost all of the respondents-took around 1.5s
in order to identify the direction of the obstructions an
in average around 1.775s. Therefore, in the future, the
threshold of detection range need to be considered again
since the respond from the respondent have about Is to
2s delayed.
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Jverview

‘he Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
1put/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic
zsonator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything
eeded to support the microcontroller; simply connect it to a computer with a USB cable or power it
rith a AC-to-DC adapter or battery to get started.

he Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
1stead, it features the Atmegal6U2 (AtmegaB8U2 up to version R2) programmed as a USB-to-serial
onverter.

evision 2 of the Uno board has a resistor pulling the 8U2 HWB line to ground, making it easier to put
1ito DFU mode.

evision 3 of the board has the following new features:

e 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins
placed near to the RESET pin, the IOREF that allow the shields to adapt to the voltage provided
from the board. In future, shields will be compatible both with the board that use the AVR,
which operate with 5V and with the Arduino Due that operate with 3.3V. The second one is a
not connected pin, that is reserved for future purposes.

o Stronger RESET circuit.

e Atmega 16U2 replace the 8U2.

Jno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and
ersion 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series
f USB Arduino boards, and the reference model for the Arduino platform; for a comparison with
revious versions, see the index of Arduino boards.

ummary
icrocontroller ATmega328
perating Voltage 5V

1put Voltage (recommended) 7-12V



Input Voltage (limits) 6-20V

Jigital I/0 Pins 14 (of which 6 provide PWM output)

\nalog Input Pins 6

LC Current per I/O Pin 40 mA

!)C Current for 3.3V Pin 50 mA

}'Iash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
sRAM 2 KB (ATmega328)

FEPROM 1 KB (ATmega328)

“lock Speed 16 MHz

schematic & Reference Design

:AGLE files: arduino-uno-Rev3-reference-design.zip (NOTE: works with Eagle 6.0 and newer)
schematic: arduino-uno-Rev3-schematic.pdf

Jote: The Arduino reference design can use an Atmega8, 168, or 328, Current models use an
\Tmega328, but an Atmega8 is shown in the schematic for reference. The pin configuration is identical
in all three processors.

Jower

"he Arduino Uno can be powered via the USB connection or with an external power supply. The power
ource is selected automatically.

ixternal (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The
idapter can be connected by plugging a 2.1mm center-positive plug into the board's power jack. Leads
rom a battery can be inserted in the Gnd and Vin pin headers of the POWER connector.

‘he board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, however,
he 5V pin may supply less than five volts and the board may be unstable. If using more than 12V, the
'oltage regulator may overheat and damage the board. The recommended range is 7 to 12 volts.

‘he power pins are as follows:

e VIN. The input voltage to the Arduino board when it's using an external power source (as
opposed to 5 volts from the USB connection or other regulated power source). You can supply
voltage through this pin, or, if supplying voltage via the power jack, access it through this pin.

e 5V.This pin outputs a regulated 5V from the regulator on the board. The board can be supplied
with power either from the DC power jack (7 - 12V), the USB connector (5V), or the VIN pin of
the board (7-12V). Supplying voltage via the 5V or 3.3V pins bypasses the regulator, and can
damage your board. We don't advise it.
3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.
GND. Ground pins.

Aemory

'he ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1 KB
f EEPROM (which can be read and written with the EEPROM library).

nput and Output

ach of the 14 digital pins on the Uno can be used as an input or output, using pinMode(),
igitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or receive a
1aximum of 40 mA and has an internal pull-up resistor (disconnected by default) of 20-50 kOhms. In
ddition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These pins
are connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial chip.

e External Interrupts: 2 and 3. These pins can be configured to trigger an interrupt on a low
value, a rising or falling edge, or a change in value. See the attachInterrupt() function for
details.

o PWM: 3,5, 6,9, 10, and 11. Provide 8-bit PWM output with the analogWrite() function.




using the SPI library.
LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the

|
J e« SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication
[ ]
LED is on, when the pin is LOW, it's off.

'he Uno has 6 analog inputs, labeled A0 through A5, each of which provide 10 bits of resolution (i.e.
.024 different values). By default they measure from ground to 5 volts, though is it possible to change
he upper end of their range using the AREF pin and the analogReference() function. Additionally, some
)ins have specialized functionality:

s TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the Wire library.
‘here are a couple of other pins on the board:

¢ AREF. Reference voltage for the analog inputs. Used with analogReference().
s Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.

iee also the mapping between Arduino pins and ATmega328 ports. The mapping for the Atmega8,
.68, and 328 is identical.

—ommunication

'he Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or
ither microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is
vailable on digital pins 0 (RX) and 1 (TX). An ATmegal6U2 on the board channels this serial
ommunication over USB and appears as a virtual com port to software on the computer. The '16U2
irmware uses the standard USB COM drivers, and no external driver is needed. However, on Windows
.inf file is required. The Arduino software includes a serial monitor which allows simple textual data to
e sent to and from the Arduino board. The RX and TX LEDs on the board will flash when data is being
ransmitted via the USB-to-serial chip and USB connection to the computer (but not for serial
ommunication on pins 0 and 1).
\ SoftwareSerial library allows for serial communication on any of the Uno's digital pins.
'he ATmega328 also supports 12C (TWI) and SPI communication. The Arduino software includes a
Vire library to simplify use of the 12C bus; see the documentation for details. For SPI communication,

se the SPI library.

‘rogramming

‘he Arduino Uno can be programmed with the Arduino software (download). Select "Arduino Uno from
he Tools > Board menu (according to the microcontroller on your board). For details, see the
eference and tutorials.

'he ATmega328 on the Arduino Uno comes preburned with a bootloader that allows you to upload new
ode to it without the use of an external hardware programmer. It communicates using the original
‘"TK500 protocol (reference, C header files).

ou can also bypass the bootloader and program the microcontroller through the ICSP (In-Circuit

erial Programming) header; see these instructions for details.

he ATmegal6U2 (or 8U2 in the revl and rev2 boards) firmware source code is available . The
Tmegal6U2/8U2 is loaded with a DFU bootloader, which can be activated by:

e On Revl boards: connecting the solder jumper on the back of the board (near the map of Italy)
and then resetting the 8U2.

e On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line to ground,
making it easier to put into DFU mode.

ou can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS X and Linux) to
»ad a new firmware. Or you can use the ISP header with an external programmer (overwriting the
IFU bootloader). See this user-contributed tutorial for more information.

\utomatic (Software) Reset



:{ather than requiring a physical press of the reset button before an upload, the Arduino Uno is
lesigned in a way that allows it to be reset by software running on a connected computer. One of the
iLardware flow control lines (DTR) of the ATmega8U2/16U2 is connected to the reset line of the
\Tmega328 via a 100 nanofarad capacitor. When this line is asserted (taken low), the reset line drops
Eng enough to reset the chip. The Arduino software uses this capability to allow you to upload code by
!imply pressing the upload button in the Arduino environment. This means that the bootloader can
1ave a shorter timeout, as the lowering of DTR can be well-coordinated with the start of the upload.
"his setup has other implications. When the Uno is connected to either a computer running Mac OS X
)r Linux, it resets each time a connection is made to it from software (via USB). For the following half-
iecond or so, the bootloader is running on the Uno. While it is programmed to ignore malformed data
i.e. anything besides an upload of new code), it will intercept the first few bytes of data sent to the
oard after a connection is opened. If a sketch running on the board receives one-time configuration or
ither data when it first starts, make sure that the software with which it communicates waits a second
ifter opening the connection and before sending this data.

‘he Uno contains a trace that can be cut to disable the auto-reset. The pads on either side of the trace
an be soldered together to re-enable it. It's labeled "RESET-EN". You may also be able to disable the
luto-reset by connecting a 110 ohm resistor from 5V to the reset line; see this forum thread for
letails.

JSB Overcurrent Protection

‘he Arduino Uno has a resettable polyfuse that protects your computer's USB ports from shorts and
wvercurrent. Although most computers provide their own internal protection, the fuse provides an extra
ayer of protection. If more than 500 mA is applied to the USB port, the fuse will automatically break
he connection until the short or overload is removed.

>hysical Characteristics

‘he maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB
onnector and power jack extending beyond the former dimension. Four screw holes allow the board to
e attached to a surface or case. Note that the distance between digital pins 7 and 8 is 160 mil

0.16"), not an even multiple of the 100 mil spacing of the other pins.
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AMHFINIINVDIVDIA MP3 Embedded Module

- munmnavguiwlulasaeulniamesie 2 70Uy Serial uaz Parallel

saﬁumnéuvl,ﬂtfmmqa MP3 L1 Stereo

- 3035U UV WS FAT32 uas FAT16

- 38931 micro SD Card SDHC(§9§a 32 GB).

- 39471 Sample rates of 8 kHz ~ 48 kHz.

- 1FlWiAssuate 5 vDC

- Connector YU1® 2.54 mm 20 21

- uasaduwe 35 x 51 mm.

. T.l'iE'AS)ElP.C

35 mm

MP3 (MBOCD MODULE

Electrical Parameters

3.5 mm

- g —
Parameter Min Typ. Max. Unit.
Operating voltage “ 5 9 Vv
Operating current - - 150 mA
Input voltage 3.1 - 5.3 \"
Output voltage 3.1 - - Vv
Audio Distortion rate - 0.005 0.05 %
Audio Dynamic range - 90 - dB
Audio Max output level 0.6 0.75 - Vrms
—
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HwaaaY 2 IC Decode MP3 (15 BU94502AKS2
WAy 3 9a1an3 Mode Setting (Serial / Parallel)
WaYaY 4 LED URAIADUEAT BUSY
WAy 5 Woada Debug MCU
WA 6  MCU Luas STM8S103
wagwmy 7 Socket Mini SD Card
wanelan 8 IaynImaIuaulugs Uszneudan 20 17 fe
i o Wi
1-8 PO - P7 41 Data Input
9 VOL- YIRATEALLFLY
10 VOL+ P NRNTEALLFY
11 RESERVE | lail%
12 RESERVE | lail%
13 BUSY LWRONIFD 1Y aﬂmga Active Low
14 Pl 21 Trigger Active Low
15 RXD 7271 RX Waia Serial
16 TXD 21 TX wasa Serial
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Note!!

a 4’ o s 1
BUSY Pin: Tuan11z Low aztna2nla 2 nydlAa Power on initial n3anasianidinasln
o 1 ~ 1
ymenn wau1nlwan1izlnd wialaladnisianldaidss an1azaziiln High anan
% ar 2 e a 2/ o o
PL Pin: inandmsu Trig (Active Low) Wauanli MP3 module widg 1w PO-P7 Tal

Uszarana

Msidandanuua+a MP3 Embedded Module

Ko £ TR LRI S

1. iaSaanlWdun SD card

myesdauazm i WEFssuldlu micro SD Card axdasasse Msiduiausay TagIWg
wasdneuf 1 Twasde 001.mp3 TasusluBasouls 199.mp3 Tanmaunsaldlndinasluudas
Wawmaildgegatis 199 Wsuazaunsadinamailagiaa 15 Inamailaslitiy Root Directory 1ilu
TWawaasii 1 sulwataesdeliasSuasud 02 Tauds 15 AIFUAIUR

- |- o
| ¢ [ 3 I
I b I i L J |
02 03 04 05 06 07
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MP3| MP3 ME3 | NP3 | MP3 MP3
005.mp3 006,mp3 007.mp3 008.mp3 009.mp3 010.:mp3
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MP3 |
011.mp3

AUNMIITI09 W aLa INALADT lauaziTIdauaINaIaN YT
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o

MP3
001.mp3 002.m03

J

_MP3
104.mp3
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mpa_J MP3
017.mp3

mngﬂ@ﬁuum:ﬁ'lw5Lwadﬁaﬂw@1 4 WalagazTuedrauannda lan windasnTasse
AW IWSLNRINDD 017.mp3 96889 command 0x03 wiaaauf 3 W& MP3 Module flaasianlng

Lwaa‘lﬁarngﬂﬁm

B TR

ihaieasyelec

Venus Supply Co., Ltd. Page 5
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- grag1enITusanau walaad
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MP3 MP3

02 10 11 15 00l.mp3  002.mp3

MJ:! ».*?1
017.mp3 104.mp3

nngUduuuazdinaineimanua 5 IWaiaad (391 Root Directory) windasnisidn luiauwlwe
wadlulnaiaesiite 11 2z@p389 command 0xF4(Change to folder 4)

oo
|

oUW A259209%0 folder w3a file 1AL HId 1AL uﬁammmmﬂm{ﬂwﬁﬁ@”ﬂ@"amagmﬁ’aa

2. iralnauarvinouunlaias (Serial / Parallel)

2.1 nslEnulnua Parallel siasianiia Mo, M1 Ivdanunimi aanIw

o | e AT LT UATTAIA LD dlulnue Parallel ***

LEDA e ]
3 Mf!?,' BN o X

BN
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3. M3 lgauluaa Parallel

dragansliiuazdaiiuiueia Arduino UNO R3 (EADNO14) lasldunsnygnmaiugu
& v oA A A A 4 o
MIKuA 10 L&% Ao 21 Data 8 bits, 171 PL Waz11 BUSY d9anvazdaaiadfnun —VOL, +VOL 1Walw

;ﬂ"ﬁmummiﬂmuqm:@”uLﬁyﬂ@ﬂmq AINTW

Data In 8 Bits

™

-
hail 3svEile

P ) (P OKD FODULE
L

S —

GND

Switch -Vol i
Right Audio Signal
Ny~ -
Switch +Vol Audic Jack 3,5 mm
GND
_ll cCl
o o
% B

as

PINMNITAULAIN Fuata Arduino UNO R3 (EADNO14) @iaﬂ“uiu@a MP3 @9

Arduino / Other uasn MP3
+5V +5V

GND GND

D2-D9 PO-P7

Ad BUSY

A5 PL

Switch 1 VOL+

Switch 2 VOL-

Audio Jack L HP_L

Audio Jack R HP.R

EREERRVRA LAVt
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3.1 nadanldsunsunaday (Parallel Mode)

InwaTszinladh ndygrwiliaiugu § Po-P7, PL uaz BUSY lasnannisniuaufe m

asragauiizn BUSY iuladn “High” Aalugawipuvhoiu lusunsuazsadndalufion Po-P7 anniud

v a o o d o Ao A
PL IHLﬂ%Iﬂ‘ﬂﬂ “Low” Imummﬂmmmmuu Parallel Mode 4944

Command Word Function
BIN HEX | DEC

P7 |P6 |P5 | P4 |P3|P2|P1|PO
o (o [o [o o o o |1 [oxo1 [001 |idwwassheuil 1
giclg 1o (o [0 e |1 |0 o0k 002 [awwadsaud 2
o TR B0 o R R R R G B 199 | @uiwaesaUn 199
1 |1 Jo o [1/]0 [0 o |oxce |200  |enudifusszan.o (@"hq@])
1 11 |0 |0 [4 |0 |0 {1 |oxce 201 | enuedFuveay 1
1 |1 |1 |0 o= 1YL stn NOEY 231 | ANGALREITIAU 31 (§989)
1 |1 |1 |o [+|0.[0 |0 |OxE8 232 /| IANAUaNLFLY 1 52
1 |1 |1 |o |10 Jo |1 [0xE9 [233 [8aMINAUFDI 152600
;e 1 6. A Y 7 OugI1 \ |/ TRER 235 nqﬂmﬂdu‘lw&-ﬁ%mmz (Pause)
1 11 1 o |1 |1 |oto [oxec 236 | nsvluawlnsiidonly (Resume)
1 {1 |1 |0 |1 |1 |1 [1 [oxEF . |239 | woadnlne (Stop)
1 (1 |1 |1 [0 \& PoeM 1T NoxEA 241 | wasulnalaadf 01 (Root directory)
1 |11 {1 [1 |0 |o N\ T® q0xF2 242 [1apulnataesi o2
101 (1 {1 |1 [1 |1 [1 [oxFF {255 |wauulwaneid 15
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TAad20:19 1 danuluga MP3 nua Parallel LawlWa 001.mp3

const
const
const
const
const
const
const
const
const
const

int
int
int
int
int
int
int
int
int
int

PO =
P1 =
P2 =
P3 =
P4 =
P5 =
P6 =
P7 =
BUSY
PL =

void set_port() {
pinMode (PO,
pinMode (P1,
pinMode (P2,
pinMode (P3,
pinMode (P4,
pinMode (P5,
pinMode (P6,
pinMode (P7,
pinMode (PL,
pinMode (BUSY, INPUT);

}

boolean cmd_stop =false;

void setup()
set_port();

3

void loop() {

if ((digitalRead(BUSY) == HIGH) && (cmd_stop == false)) {
digitalWrite(P@,HIGH);

digitalWrite(P1,LOW);

digitalWrite(P2,L0W);

digitalWrite(P3,LO0W);

digitalWrite(P4,LOW);

digitalWrite(P5,LOW);

digitalWrite(P6,LOW);

digitalWrite(P7,LOW);

delay(160);
digitalWrite(PL, LOW);
delay(1e0);
digitalWrite(PL, HIGH);

OUTPUT);
OUTPUT);
OUTPUT);
OUTPUT);
OUTPUT) ;
OUTPUT);
OUTPUT) ;
OUTPUT) ;
OUTPUT) ;

o
1. Uszmadennildom

L 2. 1szme Warlw set_port ()

3. [FWarid set_port() fvuawN inputioutput

cmd_stop = true;

Venus Supply Co., Ltd.

— 4. lut4 void loop thaasaulain
21 BUSY WAzFwuA1119 8 bits Uaz

Edge Rising 7111 PL
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void set_port() {
pinMode (P8, OUTPUT);
pinMode (P1, OUTPUT);
pinMode (P2, OUTPUT);
pinMode (P3, OUTPUT);
pinMode (P4, OUTPUT);
pinMode(P5, OUTPUT);
pinMode(P6, OUTPUT);
pinMode (P7, OUTPUT);
pinMode(PL, OUTPUT);
pinMode (BUSY, INPUT);

Uvznenandu set_port () Iinualiarniivuede lidn input 38 Output

void setup() {
set_port();

Tuwarisu setup() I arian set_port() Asznalinnlaas i

void loop() {
if ((digitalRead(BUSY) == HIGH) && (cmd_stop == false)) {

digitalWrite(P@,HIGH);
digitalWrite(P1,L0W);
digitalWrite(P2,LO0W);
digitalWrite(P3,L0W);
digitalWrite(P4,LO0W);
digitalWrite(P5,L0W);
digitalWrite(P6,LOW);
digitalWrite(P7,LO0W);
delay(1e8);
digitalWrite(PL, LOW);
delay(1e0);
digitalWrite(PL, HIGH);

cmd_stop = true;

fhasraseaudiladnun BUSY (A4) 1w “High” favasansauiuidauazeauls cmd_stop 1iu
False aniuinnualiandtyg o Data 113 8 bits 1Ju 00000001 38 0x01 Faaslilugaidulna
&auft 1 1nuulen PL 1fia Edge Rising AatAsuainladn “Low” 1w “High” uazfimuasaus

cmd_stop L4 True ¥ lWlysunsuazasdngy 0x01 ataidien

L R A
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laadnag1efi 2 deruluga MP3 nua Parallel daan1sidulwa 002.mp3 IWalnaif 03

const int P@
const int P1 =
const int P2 =
const int P3 =
const int P4 =
const int P5 =
const int P6 =
const int P7 =
const int BUSY
const int PL =

n
O oo ~NOWU» b wWwN
we e N

wa

L

i
Cn
i

>
w
-

void set_port() { =1
pinMode (P8, OUTPUT);
pinMode(P1, OUTPUT);
pinMode (P2, OUTPUT);
pinMode(P3, OUTPUT);

2 W
>_1.U:zn1ﬂﬁamwfﬂﬁawu

pinMode (P4, OUTPUT); L 2. Uvzna wWariow set_port ()

pinMode (PS5, OUTPUT);

pinMode(P6, OUTPUT);

pinMode(P7, OUTPUT);

pinMode(PL, OUTPUT);

pinMode (BUSY, INPUT);
}

void send_CMD(unsigned char cmd) {
if( cmd&exel ) digitalWrite(Pa,
else digitalWrite(PO, LOW);
if( cmd&exe2 ) digitalWrite(P1,
else digitalWrite(P1l, LOW);
if( cmd&exe4 ) digitalWrite(P2,
else digitalWrite(P2, LOW);
if( cmd&exe8 ) digitalWrite(P3,
else digitalWrite(P3, LOW);
if( cmd&x1@ ) digitalWrite(P4,
else digitalWrite(P4, LOW);
if( cmd&x20 ) digitalWrite(Ps,
else digitalWrite(P5, LOW);
if( cmd&ex4@ ) digitalWrite(P6,
else digitalWrite(P6, LOW);
if( cmd&@x80 ) digitalWrite(P7,
else digitalWrite(P7, LOW);

HIGH) ;
HIGH);
HIGH);
HIGH);
HIGH);
HIGH);
HIGH);

HIGH) ;

delay(100); digitalWrite(PL, LOW);

delay(100); digitalWrite(PL, HIG
}

boolean cmd_stop =false ;

void setup()
set_port();

}

void loop() {

if ((digitalRead(BUSY) == HIGH) && (cmd_stop == false)) {

send_CMD(@xF3);
delay(200);

while(digitalRead(BUSY) == HIGH) {

send_CMD(0x82);
cmd_stop=true;

}

Venus Supply Co., Ltd.

H);

//Bit @

/B Y,

//Bit 2

//Bit 3

//Bit 4

//Bit 5

//Bit &

//BTE 7

{ . yT
4. w529 void setup 15WariTu set_port()

HALA

S

Le2 3, senaewarnigu send_CMD(unsigned char cmd)

5. w314 void loop faasaylei
91 BUSY uaza2uis emd_stop L

False NUUFIFIFI OxF3 LAz 0x02
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void send_CMD(unsigned char cmd) {

if( cmd&exel ) digitalWrite(P@, HIGH); //Bit @
else digitalWrite(PO, LOW);

if( cmd&9x@2 ) digitalWrite(P1l, HIGH); //Bit 1
else digitalWrite(P1, LOW);

if( cmd&oxe4 ) digitalWrite(P2, HIGH); //Bit 2
else digitalWrite(P2, LOW);

if( cmd&exe8 ) digitalWrite(P3, HIGH); //Bit 3
else digitalWrite(P3, LOW);

if( cmd&ex1@ ) digitalWrite(P4, HIGH); //Bit 4
else digitalWrite(P4, LOW);

if( cmd&ex2@ ) digitalWrite(P5, HIGH); //Bit 5
else digitalWrite(P5, LOW);

if( cmd&ex40 ) digitalWrite(P6, HIGH); //Bit 6
else digitalWrite(P6, LOW);

if( cmd&ex86 ) digitalWrite(P7, HIGH); //Bit 7
else digitalWrite(P7, LOW);

delay(100); digitalWrite(PL, LOW);
delay(100); digitalWrite(PL, HIGH);

}

[
1 o o

Uszmawariiu send_CMD(unsigned char emd) iluwigugadndaluiiluga lasiuwiniinaisie
char ¥a cmd uazihAawLs emd lhesnasudeyafiszden drdenwin 1 Wilsavaduwduladn “High’
udddu 0 wrauuutduladn “Low” auasy 8 davniuselu PL wisulainain “Low”

1w “High”

void loop() ¢
if ((digitalRead(BUSY) == HIGH) && (cmd_stop == false)) {
send_CMD(@xF3);
delay(2e0);
while(digitalRead(BUSY) == HIGH){
send_CMD(@x02);
cmd_stop=true;
}
}
}

asesauiladnun BUSY 1u “High” uaz@uds cmd_stop L% false 2 MNUUEIFIFI OXF3 fp
wWasulwaieay 03 ﬁrmﬁ’maﬁmn’i'ﬂugaa):wi’auﬁ'mu NMIATIIFEUAY BUSY tiflu “High” T

RIFNRI 0x02 ﬁalﬁ’lugmdu‘lwﬁmmﬁwﬁuﬁ 2 lulwaieas 03

T EL ST
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4. 151759 wluaa Serial
s ] L i i s & . ol
frathamslinuazsdeiannuuesa Arduino UNO R3 (EADNO14) lasazlidnygnmaiugy

luga 3 anfia Waia Serial (TX, RX) Uaz11 BUSY

et

! | . T\a_‘:E.\syEl»f.

HPY EMIRGLD ODRL

L. (D5)BUSY
o TX(DA)>>RX
RX(D3)s<TX

Left Signal
Right Audio Signal
T
! Audio Jack 3.5 mm
GND

a

o [T, | (4 _ 1 e A
ﬁ]']ﬂﬂ']Wﬁ)wL%uvLﬂ’ﬂ dUBI6 Arduino UNO R3 (EADNO14) ﬂBﬂUIN@ﬂ MP3 @31

Arduino / Other vain MP3
+5V +5V

GND GND

D4 =

D3 RX

D5 BUSY

Switch 1 VOL+

Switch 2 VOL-

Audio Jack L HE |

Audio Jack R HP_R

L8 R
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4.1 nsidsnldsunsanagay (Serial Mode)

g L 5 ° o |n=l [ |
Tumanasaeiiazld Software Serial laurimualden RX agivn D3 11 TX agitnn D4

Tagn1uwa Baudrate 1% 9600, Data Bit : 8, Stop Bit :1, Parity : None

D}
o =

as

o @ . - as = P ¢
ATRINFIVTOTUUW Serial mode Aztndauny Parallel mode dadh

Command word Function

HEX DEC
0x01 001 LWUWaIEa LT 1
0x02 002 LRWWEIEIALT 2
0xC7 199 LS WWBIEALT 199
0xC8 200 ANNAAFITERY O (dga)
0xC9 201 ANANRITZAY 1
OXE7 231 ATNAURLITZAY 31 (9§9)
OXE8 232 RIS ED 1 326
OXE9 233 AAANNANTEY 13261
OXEB 235 Mqﬂmﬂﬁu‘lﬂﬁ"ﬁ’wmz (Pause)
OxEC 236 navlidwlngAEen Y (Resume)
OXEF 239 wHAEulNT (Stop)
OXF1 241 Wagulwaiaa$i 01 (Root directory)
OXF2 242 Wasulwaineda 02
OXFF 255 Wagulnaiaata 15

Venus Supply Co., Ltd.
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ldaaaad19n 1 dariuluga MP3 Tnwa Serial dasnisiaulWd 0o1.mp3

#include <SoftwareSerial.h>
SoftwareSerial mySerial(3, 4); // RX, TX
const int BUSY = 5;

boolean cmd_stop =false;

void setup() {
pinMode(BUSY, INPUT);
mySerial.begin(9660);
}

void loop() {
if ((digitalRead(BUSY) == HIGH) && (cmd_stop == false)) {
Serial.write(ex01);
cmd_stop=true;
1
}

ANLAALLA W LA

#tinclude <SoftwareSerial.h>
SoftwareSerial mySerial(3, 4); // RX, TX

1. dszmealgvieritu Software Serial Iida mySerial lagfmuali 21 D3 1u RX wazan D4 u TX

void setup() {
pinMode(BUSY, INPUT);
mySerial.begin(9600);
b

2. TuWari T void setup a2 D5 1w input %1a Baud rate U84 software 1% 9600 bps

void loop() {
if ((digitalRead(BUSY) == HIGH) && (cmd_stop == false)) {
mySerial.write(@x01);
cmd_stop=true;

3. Tunarisu void loop tandmynms D5 1w “High” uaz@auils cmd_stop 1w False lusunsaazss
f3 0x01 Huwaia software serial N1 lAUT=MALIINEIUUUIAT UaziraaaLs cmd_stop 1% True

lrllsunsugasgaNaIsauLAen

v PR LA
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Taadaaznefi 2 dariuluga MP3 Tnua Serial daan1aiaulwa 002.mp3 Tnainasn 03

#include <SoftwareSerial.h>
SoftwareSerial mySerial(3, 4); // RX, TX

const int BUSY = 5;
boolean cmd_stop =false ;

void setup() {

pinMode (BUSY, INPUT);
mySerial.begin(9600);

}

void loop() {
if ((digitalRead(BUSY) == HIGH) && (cmd_stop == false)) {
mySerial.write(@xF3);
delay(200);
while(digitalRead(BUSY) == HIGH){
mySerial.write (0x02);
cmd_stop=true;

NNIAALLAY LA

void loop() {
if ((digitalRead(BUSY) == HIGH) &% (cmd_stop == false)) {
mySerial.write(@xF3);
delay(200);
while(digitalRead(BUSY) == HIGH)  {
mySerial.write (@x@2);
cmd_stop=true;

Tunaritw void loop thandtyqims D5 1ilu “High” uazaauils cmd_stop Lu False lusunsuazss
&y OXF3 Wuwasa software serial Aofdadfoulnaiaas 03 minuusaaunitlugaszwipurim
Mnnsasrasauin BUSY dulu “High” Tidasnda oxoz Aalwlugaidulwainasdraud 2 lu

Iainas 03

L 7,
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HC-05-Bluetooth to Serial Port Module

Overview

HC-05 module is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for transparent
wireless serial connection setup. Serial port Bluetooth module is fully qualified Bluetooth V2.0+EDR
(Enhanced Data Rate) 3Mbps Modulation with complete 2.4GHz radio transceiver and baseband. It uses
CSR Bluecore 04-External single chip Bluetooth system with CMOS technology and with AFH(Adaptive
Frequency Hopping Feature). It has the footprint as small as 12.7mmx27mm. Hope it will simplify your overall

design/development cycle.

Specifications

Hardware features

Ll Typical -80dBm sensitivity

_| Up to +4dBm RF transmit power

_| Low Power 1.8V Operation ,1.8 to 3.6V |/0
| PIO control

| UART interface with programmable baud rate
L] with integrated antenna

[l with edge connector

Software features
[ | Default Baud rate: 38400, Data bits:8, Stop bit:1,Parity:No parity, Data control: has.
Supported baud rate: 9600,19200,38400,57600,115200,230400,460800.

| Given a rising pulse in PIOO, device will be disconnected.

" | Status instruction port PIO1: low-disconnected, high-connected;

_| PIO10 and PIO11 can be connected to red and blue led separately. When master and slave are paired,
red and blue led blinks 1time/2s in interval, while disconnected only blue led blinks 2times/s.

"] Auto-connect to the last device on power as default,

[l Permit pairing device to connect as default.



|| Auto-pairing PINCODE:"0000" as default

|| Auto-reconnect in 30 min when disconnected as a result of beyond the range of connection.

Hardware
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PIN Name  PIN | Padtype Description Note
=
13
GND 21 VSS Ground pot
— e e - 22 e et ———— — e ——————————————— i ———————— T ——————————
Integnted 3.3V (+) supply with
\?(':3(: 12 33V On-chip linear regulator output
within 3.15-3.3V
AlOO 9 | Bi-Directional | Programmable input/output line 4
AlO1 10 | Bi-Directional | Programmable input/output line i;
| ! |
PIOO " - * Bi-l)irf.'cfinnal Programmable input/output line, |
| RX EN. | control output for LNA(If fitted) | N
PIO1 24 | Bi-Dirt—c;;n'n:i Programmable input/output line, :
TX EN control output for PA(F fitted) |
P102 25 | Bi-Directional Programmable input/output line
P1O3 26 | Bi-Directional | Programmahle input/output line
P104 27 | Bi-Directional | Programmable input/output line B
~_PIOS [/ l}kgi_r_ectinn_ll Prognmmahle input/output line
P1O6 29 | Bi-Directional Progrlmmnhle input/output line P
P10O7 30 | Bi-Directional | Programmable input/ontput line
PIO8 | 31| Bi-Directional = Programmable input/output line | |
PIOY9 | 32 Bi-!)irectlon:l | _Programmable input/output line i
P1O10 33 Bi-l)lrectlnnal Programmable input/ontput line
P1O11 34 | Bi-Directional | Programmable Inputloutpu} line
USB_+ | 20 | BiDirectional |
3*
NC 14 |
{
1
PCM_CLK 5 | Bi-Directional ! Synchronous PCM data clock
PCM_OUT 6 | CMOS output | | Synchronous PCM data output
|
PCM_IN 7 CMOS Input | Synchronous PCM data input
I
PCM_SYNC | 8 | Bi-Directional Synchronous PCM data strobe




RESETB 11 | weak internal must be low for >5MS to cause
pull-up a reset

CMOS output,
tri-stable with
UART RTS 4 i UART request to send, active low

= weak internal

pull-up

CMOS input
with weak e
UART CTS 3 UART clear to send, active low
- internal

|__puli-down

CMOS input
ith k
UART _RX 2 “. il UART Data input

= internal
| pubdewn L\ \
CMOS output,
Tri-stable with
UART_TX 1 ey, UART Data output
- weak internal

pull-up

CMOS input
with weak Serial peripheral interface data

internal input
pull-down

SPI_MOSI | 17

CMOS input _
with weak Chip select for serial peripheral
internal interface. active low |
' pulkup [} {
CMOS input -
) with weak
SP1 CLK 19 Serial peripheral interface clock
- internal
i L
CMOS input
with weak Serial peripheral interface data

internal Output

SPI_CSB | 16

Vg oanhd 7y

SPI_MISO | 18

pull-down

USB_- 15 | Bi-Directional

AT command Default:

How to set the mode to server (master):

1. Connect PIO11 to high level.

2. Power on, module into command state.

3. Using baud rate 38400, sent the “AT+ROLE=1\r\n" to module, with “OK\r\n" means setting successes.

4. Connect the PIO11 to low level, repower the module, the module work as server (master).



AT commands: (all end with \rin)

1. Test command:

AT OK -
2. Reset:
AT+RESET OK -

3. Get Firmware Version

AT+VERSION? +VERSION:<Param> Param : firmware version
OK

Example:

AT+VERSION?\r\n

+VERSION: 2.0-20100601

OK

4. Restore default

AT+ORGL OK -

Default state:

Slave mode, pin code: 1234, device name: H-C-2010-06-01, Baud 38400bits/s.

5. Get module address

AT+ADDR? +ADDR:<Param> Param: address of Bluetooth

OK module

Bluetooth address: NAP: UAP: LAP
Example:

AT+ADDR?\r\n
+ADDR:1234:56:abcdef

OK

6. Set/Check module name:

AT+NAME=<Param> OK Param: Bluetooth module name

AT+NAME? +NAME:<Param> (Default:HC-05)
OK (/FAIL)




Example:

AT+NAME=HC-\r\n set the module name to “HC-05"
OK

AT+NAME=Synes\r\n

OK

AT+NAME?\r\n

+NAME: Synes

OK

7. Get the Bluetooth device name:

AT+RNAME?<Param1> 1. +RNAME:<Paramz2> Param1: the address of Bluetooth

OK device

Param?2: Bluetooth Device name

Example: (Device address 00:02:72:0d:22:24, name . syn)
AT+RNAME? 0002, 72, o0d2224\r\n

+RNAME:syn

OK

8. Set/Check module mode:

AT+ROLE=<Param> OK Param:
AT+ ROLE? +ROLE:<Param> 0-Slave
OK 1-Master
2-Slave-Loop

9. Set/Check device class

AT+CLASS=<Param> OK Param: Device Class
AT+ CLASS? 1. +CLASS:<Param>

OK

2. FAIL

You can get details of any AT Command from http://synes.co.th/nicupload/20130121093745.pdf






