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ABSTRACT

This project is design and make model for Intelligent street lighting. We applied
some interesting functions beyond just on/off the street light. For example, Automation
and Mesh Network which is controlling and connecting between each street light and
sending data to the center, In the emergence situation, Solar cell which is using the
electrical energy to maximize the benefit while reducing energy consumption of street
light. The key will be the development of lighting systems that can think, providing exactly
the right light where and when it is needed. Thus, this project can be energy saving,
reducing crime, and support for emergency, Intelligent street lighting is the answer in many

countries.
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node)
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et e uasuuuiug s dndildilugiuseswdiseviainaisinnulieanun saguil 2.7

METAL FILM
CONTACT

CADMIUM
SULPHIDE
TRACK

METAL FiLM
CONTACT

() Baste Structure (b) Symbol

31}17'1' 2.7 LDR waglaseas1eusa LDR
2.2.2.1 N15M191UY94 LDR

L,ﬁaLamﬁLLaamﬂmfwwaq‘Lﬂﬁmzmammwé’qmuiﬁﬁumsﬁman' Mliialea
fuBidnasewistunaiy nsiiileatudidnnseudassiunfiviniu mufuniuanastiules
B9 puduvenainnnsgnuannwils anudiuniuieenaminwiitu dsudlo LR gn
waannUsenuazyiilie LOR flauduviuanas wazilolifiuamnusenuasinudiuniy
10Ty LDR singnthanlédluass switch manasla-Unlvidouas Sanuduuas van dag
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2.3 lulasaaulnsataas (Microcontroller)

2.3.1 @mauﬁ'ﬁuasn'}ssia'lﬁmu Microcontroller Arduino Uno R3

10

Microcontroller Arduino Uno R3 i{u Microcontroller Board 7l ATmega328 Ju

a al 3 @ o 2 a0 P
MCU Viﬁﬂﬂi?Ui?NQUﬂﬁﬂJﬁuUﬁHUﬂﬂ51/]'1@'1“%’&)\3 CPU 1unune ity Analog to Digital,

SPI, UART, Timer, Counter Wag PWM &sgunsalatuayunisviaumarivinld MCU ansnse

Meulaninane vedalulasaoulnsalaasasiivn Digital 14 ¥1 Bunn/t1dne uaziivl

Analog Bunal@gn 6 21, Run #1A708 16 MHz 3 USB Connector uag Power Jack DC #9

‘U‘ﬁ 2.9 LLﬁui‘UV] 2.10

Digital Ground

Digital 1/0 Pins (2-13) Serial Out (TX)
1 Serial In (RX)

Analog Reference Pin

MADE
| IN ITALY

USB Plug —
Reset Button

In-Circuit
Serial Programmer

ATmega328
Microcontroller

External Power Supply

Analog In
3.3 Volt Power Pin Pins (0-5)

5 Volt Power Pin
Ground Pins

UM 2.9 Tassasneaniguanves Microcontroller Arduino Uno R3
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LECEND
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et gy
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111
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U 2.10 fumisuesuiuy ATMEGA328

zERERRER

2.3.1.1 Wandu ADC

lagundlu CPU vBe AVR-ATMEGA32 1u asiifendu ADC agnieludaled

dwiuiandu ADC Uanansoiudygmeundenldasan 8 Channel Tassudyainndaunms
¢ = - fo Ao o < al i oA e

DI A Feaursadanilenduilvinnisuuasdygueundoniias Channel agsaiilay 3o

aglminnsulasdygiasanie Channel Naoanslaltuiu lnedyyruadneaulaslaagil

ANUazEEn 10 Un laans3udyqIuuraza1ueanesv A
2.3.1.2 Waridu PMW

Wine91n31 PMW LHuilandunisyiraunislulvua PMW 9849 Timer/Counter

2/
L

flagnnelu AVR-ATMEGA32 fatiudafigadostunisvinaruyes Timer/Counter ¥a AVR-

ATMEGA32
2.3.1.3 Wandu PMW

el AVR-ATMEGA32 §alidl Timer/Counter 3 %a lngdalu Timer/Counter
YUIA 8 U 2 Yn wag Timer/Counter 1U1A 16 am 1 yn laun Timer/Counter2,
Timer/Counter0 uaz Timer/Counterl A ud iy §4 Timer/Counter2 anunsofudyam

Clock 31nat8uan Faidu Option Nazuwuzd Timer/Counter2 utdugiuiian
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Timer/Counter0 wag Timer/Counterl 142435 Prescaling vuna 10 Tnsauiu du

Timer/Counter2 141935 Prescaling sngwn

2.4 vinaalalaalUasuas (Light Emitting Diode)

= ' v a o al 1 - )
wasnUateanu1vsUsenaunlgaaumuinalfewaviasnaiiiany lneviasan
' | Py | v = ') P i a a
Ialamaanasarsnsaiasuasla wWednanseualwwitnluissdntosviaty wiuszansain

A 1 173 1 = 2 d‘ @ s 4
YaualUaseaninanIalinNaineg aldenluseswawmnulsendali degun 2.11

emitted hight

cathode lead cup
© 2010 Encyclopadia Britannica, Inc.

sUR 2.11 vaenlalondauas

U

2.5 a1lwe (Buzzer)

o 1 t:lal ] = ﬂﬂl o ' g
anlwanuuudimdnvsauuudeleninasiinaiiud (Oscillator) agneludald

& 2 = - A1 e A | o =
IiEee 3.3 - 5V mm‘iﬂamammLmaumaaaazymwm‘wLﬂugULL‘uumqS] AagUN 2.12

SUR 2.12 dlna

v

2.6 1995AANDULITINU (Buck Converter)

WurasivihwmiihiuSuanuseadu (Step Down Converter) Tagagsiliussiusiuviaen

4847993 (Output Voltage) liArshnitussiusiuanda (input Voltage) ieliusaiulniing

a ¢ a

panuAUINEaLAaNsITU Ingazdiaingiiniuaun1sineurenens Biavesaind ag
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(V - Vo)
(AlL)ciosea = S D

T
L

2.4.2 an1UZEINTANINRT

P = £ = ¢ a 1 la 1
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WeuLnumE19as Aaguil 2.15 uaglalen D szagluaniuelnieas

~~ R Ro

-D‘
)|

] ar P = fa @ = € o
UN 2.15 2958ANDULTIAULLDADIULEINTDLANNTOUNANA IS

P =] = € as o te a as = o |
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Vi+V, =0
dI,
L—= = -V,
dt

e dlp As nisilAsuwdasaeanssualwdiluglsaindgingeas

(AlL) openea waz dt e mswasuudawewmiliwiiu (1-D)T daluaganunse
Joaumsludlansil
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(AIL)opened . _T Gl == BLIT

=l
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ilowasdhgannivasih maieuudasvesnszualwieesdumiloni (1) 9
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(Al )ciosea + (AIL)opened =0
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e

=V pr Yo g pyr = 0
E L W =

EVs =DV
AN Buladn Arindnsnnsvineu (Duty Cycle : D) HA1ogsening 0 s 1

saduwssiulnieiueisen (Vo) amnsausuussiulniigegaviiuussdullasnuuid (Vo)

2/ o o

wazansnvonTvensusnulndlaned fasun 2.16

v

Vo
— — D
Vs
Vi
A
VeV, —
closed
o 1
ifd
A

JUR 2.16 N muaAnsFULULTRIRAUTDILSIAULAENSELALIYBIR TaAVIBULI Y
2.4.3 n15As1znseualimiaanawtedun L

dionsasiiananumiend L waznsiiudszgues C Weaasyinaunan1izaensyud
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= o 1[V01 DT]
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2.4.4 N15NINDUVRILTIAUANUYIDN (Ripple Voltage)
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nnflenuvasiuivlsey

Q = CV,
A
. AVO=_69
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=0

JUM 2.17 JUdansTlauazLssRuYaeaTaanauwssaulnih

A1 AQ niunlinsmnusia dagui 2.17 aglaaunis
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T:AlL
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2.7 waduaee1iing (Solar Cell)
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v ad ' £ v oa P ) o a '
waEuiuamnNIzNUULURWEAd Sadveuwaifioynirvendsulsenouiisonit T
mou (Proton) Azanunnasnulvnudidnasau (Electron) Tuansnedtnauiingsanuunn
- = 2 nll | a V) =
WaNarnsrlanoanuINuIIRigATetarnoN (Atom) wavindaunlieegiBasy deiulle
a o A eJ o v oa ‘;’ dl Y ar a
dnnsoulrdauniasursasazyinlmdaluiinseuanssu WeNa1sudnwuen1sudn b
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2.7.1 Uszinnvaaiwadiasaniing

waduasofingnfeylduaglutiagtuszuieanidu 2 nguluajq Ae

1. nqueaduatenfingiihainansisfiussaniaaey asuimnudnyuryeand
\Antufio wwuilifugundn (Crystal) wazuuuitliifugundn (Amorphous) wuuidugundn
azuvoanidu 2 viinfe viandnife@dneu (Single Crystalline Silicon Solar Cell) uay
YHANENTINTEADU (Poly Crystalline Silicon Solar Cell) LLUUﬁIﬁLﬁugﬂwﬁﬂﬁa ylaWaw
UNezuIHadaAoU (Amorphous Silicon Solar Cell)

2. nduwaduaseniingiivinannarsusenouibildddneu dsussianiasiduiwad
wasfindiidlsransawgaie 25% dull wiisiangann Lifieudanlduuiiulan Jddan
dusuaifisunarssuusiuuandudlng winsimunnszuiunisanadeIvaagyinlig
smgnas kazthulfuntuluswen @agtuunldifies 7% vesUiuadiilliiomn)
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=he

[

1. Anuttuasnasnszualu (Current) 9ztdudndrulaunsatua UL iU DILaEs
wmamnmwLuammwmammaa nszuaildainiasuatefingfay GRE! Tuvned

wsenu s alanwnuazlinusluaiuanu e wasungn

2. gaumgiinsznall (Curent) arliuusaugumgiiivudsunvasly Tuvei

g 1
=t =
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e/ =l & = L3 A ¥ o - a
wssnulnianas 0.5% uazlunsalvesungaduasorindunsgrunldivuadsednsam

VDIHEDINERD o gnungll 25 asrwaidea
2.7.3 wann1svinnuraauaseding
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Anti-reflection cuating\
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to

D—r

-~ @
—l®
AR

P-type silicon (B-) —m

7 : !

Back electrode (+)

—» Current

JU 2.18 dudszneureaaduaieniing

1. n-type @dmau Feeginunthveusadde ashwmldinislauleisarsneanssa

finuanifidwi i idnaseuliosundsuanuaeiing

2. p-type @@mau Ao ansneitlanisiaulemearsiuseun vlilassasravesezmnau
o A A o ar a L3 o v 1 LYY q' o
grydedidnaseu (lea) WeSundwnuainuasefindasymihnduisudidnnsou e
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s

anauyie 2 via wrUsznuReduaae p-n Junction 39vilAn Iy "waduasehing Tu

2p

@

annendiliiuann n-type FansuTiegiunivonsad dulsynovdulngnionayli
a o 1 o o (2 [ 1% 2/ 2/ = = 1

Buinaseu uinduilleauzUuegtruinies dumiives n-type vziiuaulanziienda Front
Electrode vimihiudasudianaseu diu p-type ddnaudsegimundmouad lasaiis
dlvgilulea udfirsdididnasoulruunadnios dundeves p-type Fanouasiiuay

Tangi3un7n Back Electrode viwtindiidusasiusiulea
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2.7.4 S2UUNSHIIUYDLAALEID AR
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3.3 N15V19upalUswnsulun1sUszuaana

nsiuestysunsailumsuszanana  Taerue1sgly (Arduino) Wusnanslunis

Uszanana waznskansdygralwiuuniee) wardygioudes

@@

3.3.1 N15¥I9uvaEln

\Dumsdedyerauas Jsazdsznauldde nsmsiedounsdignidu n1sasivdeuszay

[

AAULTLLAY N15ATINABUTEEZ M@ INAUTRg Snsvinaunad

Wandu Void Setup

int EMERGENCY = Al; // SUAITRIA Zigbee

unsigned int signalEMERGENCY = 0;

int sensorPin = AQ; f/ select the input pin for the ldr

unsigned int sensorValueLDR = 0; // variable to store the value coming from the ldr
const int trigPinA = 9;

const int echoPinA = 10;

long durationd;
int distanceld;
unsigned int sensorValueULTRASONICA = 0O;

void setup()

{
pinMode (trigPinA, OUTPUT);
pinMode (echoPinA, INPUT);
pinMode (13, OUTPUT); //White
pinMode (12, OUTPUT);
pinMaode (11, OUTEUT);
pinMode {2, OUTPUT); //RED
pinMode (3, OUTPUT); //BLUE

Serial.begin(9600);

31J17i 3.4 Wlandu Void Setup
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@ . o P a
Wafitu Void Loop wazwanidu If-else iansavdaunsdianidu (Emergency Case)

Wuilandudansnsisdeunisvhauinfunsdlgnidu (Emergency Case) wiold dnld
azid1g Void Loop selduansdtygalnaniu uddldazidng Void Loop dald newandu

Else faguil 3.5

void loop()
{
3ignalEMERGENCY = analogRead (EMERGENCY) ;
if (EMERGENCY > S50) //m@aunstillu emergency case 18 +550
//m@ounmstvillu Normal case 8 >550
{
void loop() ;
{
digitalWrite (13, HIGH);
digitalWrite (12, HIGH);
digitalWrite(2, HIGH):
digitalWrite(3, LOW);// turn the LED on (HIGH is the wvoltage level)
delay(200); // wait for a second
digitalWrite (13, HIGH):;
digitalWrice (12, HIGH):
digitalWrite (2, LOW);
digitalWrite (3, HIGH);// turn the LED off by making the wvoltage LOW
delay(200); // wait for a second

}

JUN 3.5 #andu Void Loop uwagilaridu If-else iiNonsiaaaunsaignidu (Emergency Case)
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g o o o
ﬁ\‘lﬂ"lf‘u If-else LWQWSQQﬂanzﬂUﬂQWNL%N?JBQLLﬁQﬂqﬂuaﬂ

[ [} I & as = = 1 é
Wunsinuaenilendiu If-else VBINTIATIVFDUNIDIRNIAU ludruves Else 99y

o = 1 =l a 2 1 € < s 8/
Vl'N']ULJJ?Jllﬂ‘Uﬂ'ﬁﬂJQﬂLQU ’{]SLTJ']Q“N\‘]WUU f-else Wons9dBUSEAUANMITNLESNBUDN 1Y

b4 =

| v % o v s = ! v 1 do yya
ﬂ']‘llE]QiUQUﬂ'}']ﬁJL‘UNLLﬂQW’Jﬂlﬂ PUNAITEAUAIUUAUDILLEINT1EUDN %Qﬂ'\ﬂﬁﬂ?ﬂlmﬁlqu’]ﬂ

1 as 2

1 1 1 n:ju v 1 Aﬂ! =
WAAIILENNIBUDNYUDY  LANMANIALALBELERIIMUAINUDNNIN  FIaETATEAUANULD

o o & o q‘l’ 1l I n‘l’ [ v v
WENTINRUANISINNUTRIWeATUTloeNn 750 F’]’mﬁﬁﬂﬂ‘iﬂﬂ‘iﬁlﬂ’iﬂﬂﬁﬂﬁwLL'QﬂﬁSiJIG\EJ'iE)U‘UEN

Y
[ 2
s

AQ o = 1 d'u v I 1 A o 2/ 1 ﬂl o 1 1
AUNAAAINITVINIURS ﬁwmmsﬂmmnﬂ:nmwmwumsmq”lumwaa If WOIRAITZUENN
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else

// read the value from the 1ldr:
sensorValuelDR = analogRead(sensorPin);
if (sensorValueLDR>750) // SrALAIUDUUFIAD DA

digitalWrite (trigPinA, LOW);:

delayMicroseconds(2);

digitalWrite (trigPinA, HIGH);
delayMicroseconds (10);
digitalWrite (trigPindA, LOW):

durationd pulseIn{echoPinhA, HIGH):;
distanced = durationi * 0.034 / 2;
Serial.print("Distance A: ");
Serial.println(distanced);

JUN 3.6 it If-else ORTIAEDUTEAUAMUTLUVDIUEIANEUDN
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sensorValueULTRASONICA = analogRead (distanceld);
if (distanceR<22) //S:p=uil Ultrasonics ATIVTUTAEN

digitalWrite (13, HIGH):; // set the LED on
Serial.print(” i I

Serial.println("High A");
delay (1000} ;

lse

It

{
digitalWrite (13, LOW); // set the LED off from ULTRASONIC

}
delay (10} ;

1
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else

{

digitalWrice (13, LOW): // set the LED off from LDR
digitalWrite (12, LOW);: /7 set the LED off from LDR
}

Serial.print("LDR : ™); // print the wvalue (0 to 1024)
Serial.println(sensorValuelLDR); // print carriage return
delay(10);

/f For DEBUGGING - Print out our data, uncomment the lines below
Serial.print ("Normal Case : "): S/ print the value (0 to 1024)
Serial.println(signalEMERGENCY) ; // print carriage return
delay(100);

3UN 3.8 Weridu If-else ionsivaausyAumuduvInasnsuaniudIuves Else
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3.3.2 NMIVINNUYDIYLBILDS (Buzzer)
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WeAdu Void Setup
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int SPERKER = 5;

int SPERKER_ENABLED = 4;
unsigned long previousMillis;
unsigned long startMillis;
const long interval = 500;
const int soundMax = 70;
const int soundStart = 300;
int ledState = LOW;

int lastI = 0;

// the setup function runs once when you press reset or power the board
void setup()
{

pinMode (SPEAKER, OUTPUT):
pinMode (SPEAKER _ENABLED, INFUT FULLUF);

gﬂﬁ 3.9 Wandu Void Setup
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void loop()

{

unsigned long currentMillis = millis():

30
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/S 1if{ digitalRead (SPERKER ENRABLED) == LOW ) |

if{lastI > soundMax)

{

tone (SPERKER, soundStart + lastI*10);

lse

— e

tone (SPEAKER, soundStart + (2%soundMax-lastI)*10):

F

ffelse |

// noTone (SPERKER) ;
,." ,.*" }

if{lastl == 2*soundMax) lastl = 0;

if (currentMillis - previousMillis »= interval) |

previousMillis = currentMillis;

if ({ledState == LOW)
{
ledState = HIGH;

[—

else
{
ledState = LOW;

lastl ++ ;

delav(25);

3U 3.10 flaridy If-else 1fioUsu
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XBee
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USB to Serial XBee XBee M Arduino
{Mind Xbew 1758 Duorgle) (Coordinator) (Router)
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3‘1]1/1 3.15 WHUANWNILTUAD XBee NIUUBSA Arduino

dl . =i . % =l L3 1 (Y]
{a991NUDIA Arduino Uno R3 iwasy Serial (Hardware Serial) tWe)d 1 wasnaany

= 5 = i Y] A a = ] ) 1 v ar -
In USB to Serial Livesiafiuiasasnauiamasual Idliauisniludeinivgunsalaula

fodld Software Serial Andaiu XBee wnu toslusmadaiimunen Rx 1Wuwl 2 Weudaiu

91 Tx Y84 XBee wazw Tx Wuw1 3 WWoaumaiuv Rx 994 XBee

e

Taalusunsy Arduino uasil

#include <SoftwaresSerial.h>
#define RxD 2
#define TxD 3
SoftwareSerial mySerial(RxD,TxD); // RX, TX
void setup() {
Serial.begin(9600);
pinMode(RxD, INPUT);
pinMode(TxD, OUTPUT);
mySerial.begin(9600);

}

void loop() {
if (mySerial.available()) {
char incoming = mySerial.read();
Serial.write(incoming);

}
if (Serial.available()) {

char incoming 2 = Serial.read();
mySerial.write(incoming_2);

5U#l 3.16 TAnTUsuNsN Arduino o9 XBee
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#include <SoftwareSerial.h>

#define RxD 2

#idefine TxD 3

SoftwareSerial mySerial(RxD,TxD); // RX, TX

gﬂﬁ 3.17 Useneaawls

Uszmadonldaulaus Software Serial Tne #include <SoftwareSerial.hs ﬂ'mﬁ?u
AMuuAeauLIng SoftwareSerial mySerial anwTldriwualilu RxD 91 2 wag TxD ¥ 3
Serial.begin(9600);
pinMode(RxD, INPUT);

pinMode(TxD, OUTPUT);
mySerial.begin(9600);

sU#l 3.18 flaidu setup()

Tuilaridu setup() fnua Hardware Serial Baud Rate LUu 9600 bps fvuawn 2 1u
Suwauarn 3 \Jueinadwiufinse Software Serial aniuiFendid SoftwareSerial
mySerial Software fwualy Serial Baud Rate 184 9600 bps wiufiu

if (mySerial.available()) {
char incoming = mySerial.read();

Serial.write(incoming);

}

if (Serial.available()) {
char incoming 2 = Serial.read();
mySerial.write(incoming 2);

sUit 3.19 #lefdu loop)

Tuitaidu loop() fmsavaeuladn dnsieaeudeyadaudiuni Software Serial FRgFNH
mySerial.available() TRlUTUATNE1UAINI8AIET mySerial.read() wazdsraluyl Hardware

Serial feFAE Serial.write(incoming)

Wwieaiu ffideyadad1uni Hardware Serial TUsunsuazeuAuazaseanlui

SoftwareSerial mySerial
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