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ABSTRACT

This project presents the development in public lighting designed for a smart city.
LED technology becomes a part of this project and associate with a controller. To adjust
the light intensity on the working plane at an appropriate level, a light intensity sensor is
used to measure ambient light intensity during the operation. In addition, detecting human
movement by microwave sensor is in cooperation with light intensity sensor. After human
movement is detected, light intensity from the pole will be elevated and neighbor poles
will be receiving this movement signal as well as increase their light intensity to maintain
uniformity of brightness on the working plane. Using the controller also reduces energy
consumption and extends the lifetime of the LED bulb. The other devices used in this
project is energy measurement sensor, dust intensity sensor, and IP camera which are
used to track energy consumption, examine the quality of the environment and improve
safety level in a public area, respectively. The controller receives the data from these
devices and transmits data via the internet to the IoT platform server (Blynk). Every task
can be done by accessing to Blynk application. And comparing between the pole with
and without the controller in three aspects which consist of lighting, energy consumption,

and effect from the controller.
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2.3 Wwuas (Sensor)

U3 fie gUNsalimifing1adu Suanuidndiwdsnemeniniiladinis
wanuasuAmsueana i uiuUsmnanien e

2.3.1 WuesnIaTuaAaouln (Motion Sensor)

s Y} cs' I ¢l ) «

uainsIIuAIAdeulm Wugunsaliulanisnmaduanueioulnd
Dudyaalnih Inevlinvessuwesiildanululassnull iWunuu Passive infrared sensor
(PIR) Favihnthfinsiaduauaaandsulmsienisnsainauseuluiuiindessnisanuiou
Falannnisiasuudasseausddunsisanvdeseaninaining wuweizldsuniusad
a 1 & Y P a a aaa a 1w aa
durssalvinaeilunssualiindiotngdeud GEdnynviln aswissddunssnoenunan
Mied MILKSdnsnaifinanmsiedounvedianasoulussnen Usinusdasiiunioy
MuuslATIasImsall wazaumgivesingrieddlidinty 9) Javhlianunsansiadudysy

a_ a a = 3 v
aeInuduUasnv e i e

PINS 1 +2 ON A HORIZONTAL PLANE

b —5)
/ FRESNEL LENS
DETECTING AREA

HEAT SOURCE MOVEMENT

i

JUN 2.7 menm3vinauved PIR wuges

OQUTPUT SIGNAL

1Y

2.3.1.1 drulsznaundrAguad PIR Sensor

1. 1aud - aglu PIR Usznausmeiaudnisendt wsaiuaiaud (Fresnel Lenses)
= o e 2 o o % ac A =
Faduaudndvwindndtuiuann iieadawnaiisunsunsnasnveauatluguduns v
galiifilasitnaneglusall sULuUNsUnInaBAveaAtiuIEuNLATUIEATlaAIN willedngiu
= = a & ac = 4:1' Y [ a <
finsipdoulnaufnduunaiisun1sunInaenveInaulaInusINg uuAInsIadunazudsuludu

Fuaaliihaunisiedeulmitu Iddmsunivauvseliianunlunisnsisduanuedeuln
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Fresnel Plano Convex

J Incident radiation
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1 g

5UN 2.8 sauaaudnieludi PIR wules

2. [wuLes — fuvamasiuanusouainsddunsusanndudygramalnii

5U# 2.9 0814 PIR 1wulges

2.3.2 WU InAULLAY (Light Intensity Sensor)
wuLEesInANTLLEY Ao gUnsalBidnnsedndNidsuuuaidinnnudumiu
& ° A ' o v Yy A ¢ a Ha 1 )
w3 s b Ivarudasunula Welluawunannsznu lnewuesviladfinnoniula 2
aevse 12C inansinanudusanlumhednd i deyanlannwueesiuldnuliaell

I a
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1. gusataradiuadlanaus 1-65535 &nd anuazden 16 On

2. 1¥lWides 3-5 Taad

3. 19msdenseuuuleyd (120) mnuigsan 400 Alaidsnd (kHz)

4. §l91 ADD d@nusulien Address Uasuasala 2 A1

5. Wousedwanalnenssiulilasreulnsamesszuuln 3.3 Taad wazseuulil 5

Thas levuilaglifnanuisasususenusisu
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;\t'
U 2.10 Wwuwesiamnuitauas BH1750 GY-30

FeoarUsznoumelumugeinomaazUsznauluie

1. PD (Photo diode) imsnauausseglusziuvesaomensily

2. AMP (intesration-OPAMP) dnsunsutasnseuadiléain PD Wuseduusay
3, ADC (analog to digital) d1vsunisiasuaeudeniuiiuiineasuin 16 Jn

4. Logic+12C interface dwmsunisAruiandussavanudunasuasifounaiu

v

mFudyaauuulend (120)

5. OSC #3® Internal oscillator #w5uillu Clock T Internal logic @ausnnil

Awfogil 320 Alaisnd (kHz)

vee DVI

I 238 T3ty * SR T =
|
I
|

|
I
Logic —J] SCL

+

|ZC Interface 4d'| SDA
|

I
0SsC |

GND ADDR

35U 2.11 Block diagram ¥0iguigsinANLIULLa
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2.3.3 WuwesnTaduaiukaziuageas PM2.5 (PM2.5 Dust Sensor Sharp)

NANN1TVLULLDS TAR U U A ENENNIINTEANVDIEINa 1A 8T
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Dust Through Hole

| 1
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w TSN |
l a ] —— Dust Sensor——
\T,’
Dust enters hole via airflow
{Dust Through Hole)
SUN 2.12 vidnnIsynuve s umeiniy PM2.5
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-

GP2Y1014AUOF

[
s
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o
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Cl=220uF  |Microcomputer

Output
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o
°°\ Detector — AMP p—— AMP p—— AMP
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Cigaretie smoke

Sensitivity adjustment

Input

GND

5UN 2.13 N1seonasveaguwesiularasdusenauneluvedsuges
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2.3.4 @igvignasyinsezauul (Magnetic float switch)

1%

USRS NT AN TR VAN NSO ILULANLINDNITNTITUADIULVDITEAULN

a U

fadlernzaesilanasUnizgnuisyegneluurimsinansvesgugaswazdinseAuNAowiman

ansiignussegneludignase annmd 2.15 ssnuindlesgnaseinieluussqudindnanis
IHassTunnilesnnszauin agvliauuwimwinandiuimananslunssduaieinegnigly

winsenans vilianelisuinssua willegnasvanseiuasangliasnduganimiunfedn

N9

Float ball

Reed switch | r
=z — } =z MNO —— = —_0UNO
= JC L= aONe = L J = ENC
gt ¢ [
Rising float ball to actuate Rising float ball to switch off.

the reed switch

gﬂﬁ 2.14 ué’ﬂﬂWiﬁwmsuaaa%ﬁqﬂaaﬂi’mizé’uﬁ’]

2.3.5 GPS Module

GPS %50 Global Positioning System virsiulaefianiifiey 24 ana indeudilaas
seulan uazuagihausiuiugUnsainiadu GPS wieduumesiifiossysumbunlan ms
FYUAUWNAUL U89 GPS i ﬁﬂué’ﬂwmmmgﬂamLuﬁauﬁLﬁméﬁumﬂmi"ﬁ'ﬂﬁwzmamﬂfqm 390
Mnedien emsiuntswesgUnsal GPS auu@d iiveuvesnaindmamsey AamsIUT
Lﬁauﬂuﬁagﬁﬂqaﬂﬂﬁ'ﬂu%aQme 50 1T 0 YALAUYIDENIININATINEUA 200 LUIAT WAz
oevisnnlseils 275 was Sonminsnauananiuiiveans (afivinfuszesvinaild) aswuty
f\!ﬂﬁ@ﬁu@\‘iwﬂamfl’jﬂﬁ’mﬁlﬁzqﬁ’]LLMﬂQ‘U@GLﬁ’e)‘iJﬂvag{

gunsal GPS Avhaumedsifeatu Ineduaiunsaisserinsvesduiuaniiioy
GPS Fannsfinnaiien GPs lurslaasardsdyanundonsisssyna dadegunsal GPs 145y
”zgapmﬁ%l,ﬁsmnmﬁqﬂﬂsmﬂlﬁ%'ué'iyjagmﬁuLaawﬁé’@mﬁmgﬂ@iqaaﬂmmﬂm:}Lﬁsm Aty

Aazanaaiiglunisiiunwesdygia Wemsseziiswesgunsal GPS fuaaiiey GPS
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Ifegausiudn iosandyaaufidanaginisiunaiiennuniindideifeninuiuas e
gunsal GPS I@suduannainanfieudl GPS waneefuAsyU 3 ARIZAINNTANTIUTEEERNS
gniiagugu aunsal GPS agvin9anA1Ifigy GPS Aawsnu U 12,185.00048 Tud wagnaann
ALfioy GPS ansfiaes 11,495.1835 lud drunnaiiies GPS ansflanuegvine 11,382.8513 lud
st gunsal GPS Ranunsoduuiumisesiuvulantdegiautugt seuu GPS asldu
nmﬁmfamé‘i’zyﬁgmmﬁmisﬁuazmauﬁﬁmmuaiusi’wqamniumaLﬁzm GPS wazdufuIi
ansas wazuAlandaunsisndudonsAuamszezme waziumisliiuies adalu
wilaundl Fedyaraufiniainanadiey GPS agfianuuiugisedu 10 wiludund vie 1 Tu

NUAUIUT

NEO-7 module
UBX-G7020

F Enhancement REE ock 1

— —_——— > Rl el el RTTIOOMANG i 18l F FIter g GNSS ENQIne et
Az ipiy] -

L )) J
| SAW LNA INA
(optional) (optional) 1) SR ! 1 RAM ROM
Tona =
|
[

sUfl 2.15(%) GPS module
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2.3.6 AC Digital Power Energy Meter Module

PZEM-004T AC Digital Power Energy Meter Module lugadan1sldna1au
i 1o ¥ausssulaihwedlnitn Sasnszualniivosgunsallwidild Sanfdslidh uagind
Asliigodalus (wh) Feanunsotamandlulddmanlainlg saufennsduamd
Usgnaumaalnilaguiu anansadaausaiulniinlalugig 80 - 260VAC uagdnAnszualui
16lugas 0 - 100A vhawlefimuilugag 45 - 65Hz uenlvigeeenainlsseesld vinlwile
¥ ulalasnoulnsataesudalaideslauliga Sadnszualiingae CT Current Transformer

wavdeansnululasmaulnsaeaseie UART (M58 Serial)

ACPOWER|
SUPPLY
o]
- O I
& 28 | T
>
i, MEASUREMENT =2 .Nnmcs
SYSTEM ee
tfo %
y
SIGNAL i

sUN 2.16(n) nanmshnumeluwuwesinidsli

Main Primary Main Primary
Conduttor Conductor
/
Hollow Core l"l
Is
Ammeter ;
CT B Seqondary
g Winding
Primary
Current Ie
Circuit
Construction Symbol

5UN 2.16(%) nanmMsvhauvemiawainsewalni
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SUT 2.16(n) wulgesiaidalulin

2.4 PWM to analog module

PWM to analog finthilasudyann PWM andrliduduaaussuwuia o-
10 Thad w1090 ImaLmoﬁ’umaamfuwfuaq'ﬁ’m'w Duty cycle vosd a1 PWM 21197
Faeg19gu 01 Duty cycle agi‘ﬁ' 100% W59912188n9%A1 10 Taam wia1wn Duty cycle 989
Foyaynas PWM o871 50% wsssuvieanaziinogd 5 1aad lnsusssuiioontnagdaiianainee

Useanas 5% Tunsdifienudvesdayann PWM ag/luya9 1000-3000 Hz

Pulse Width Madulation

0% Duty Cycle - analogWrite(0)
Sv

v

25% Duty Cycle — analogWrite(64)

S R

Ov

50% Duty Cycle - analogWrite(127)

Sv

Qv

75% Duty Cycle - analogWrite(191)

LU UL

100% Duty Cycle - analogWrite(255)
Sv ‘ ‘

Ov

;sﬂﬁ 2.17(n) Duty cycle vosdaeyias PWM fidsinag
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5U# 2.17(¥) PWM to analog 0-10V module

2.5 IP camera
Nd943933U0 IP Camera ABs¥UUNR93TUATURUUNTEY 9 “IP” g8311970

Internet Protocol tuszuunasvsUaiiauisaideusomaluladlng nareguuuudill
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Wiudlssnu uazdansavgnedunundedldesdlsdadidn Insmunundonsasinismels
MNAUSMUANLNAED WiRndeg Auagiuifannsadeuradeyarudume el

2.5.1 Ustnnuaendesieasin IP

1. viusastuiinanlesegsaies (Stand Alone) ni813935U0 IP Camera
wuuiiindisuuuuedendes Webcam aunsadourofuinierisdumodidn Wi-ri Sufinniwly
fesnumieaudiniely dlnglugduuures Micro SD Card Hiswedumesidnnaiuise
anmesuladle

2. ¥audaify Server iietiufinan ndes29950a IP Camera wuuiifoainemy
SaufuiA3estiuiina1m Network Video Recorder (NVR) ni3eiiiausiaitu Server Tngtiufinain

Hunthgaugnsananivuialug Ui %3e 99Ans MuEesnssnwiauUasndy Aeenis

Audeyanmdoundalaszeziianuiu Idwundeuser wiesesnsidnunuiulyyiussivg
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2.5.2 MIMULDINGD1995UA P
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: < ¢ ) Y = o~
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Tanaesdsn
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3. udelunis@ings - ndedlen IP Camera Tl sensdaananduifvadiniu
Mdayakarmaslniweusdenuaintdiaievie
4. ANUASLDYA : NADY IP ﬁ@mmwsummwﬁmﬁaﬂ’jwaaaméaﬂ
a It % oA ) v a & 2
5. ANURAIALALNITIASIZY : Naod IP YulaeiluwatdunaufiimasvuinLan
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6. mulaeade : InlelasunisiinsiauazsusesniugnApuion1IdIN1u7
Jaonny
7. gUnsaltes : luseildndesourdondediidiswansedanansiall
Fududasldiu 1P
8. wwanneasuda : a1u1saLd aunaszuunandlan IP Camera fuagzlshla
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2.5.4 9alduUINani19asun IP Camera

1. dnldaelunisdernEudy : onafidlddreannnitlunsiednsyuundes 1P lu
AeuLsNYNWABUIINSTUUBINEen aehslsAnuilediudiaunsausuusuasysurunnssuy
1§ et umuieIns
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Vsnacam’

-

Q.

gﬂ‘ﬁ 2.18 IP camera

2.6 Blynk

Blynk 1Juundnnesudmsumsiausenndiatudimsunisiteunsgunsellele
# (IoT) Tanunsaldausuiuiuaunsallauieliy wenndndusies lnsannsasessunisldau
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2.6.1 paAUsgnouvaLnanasy Blynk
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1. Blynk app fie wendiadululnsdwififiiedestionney dmsunisuaninauas
nsAIUANgUNIal

2. Blynk Server fia fnanslunsdoansseninsgunsaieovun annsoldaannd
Blynk 03N 1aund anesy Blynk n5e #adsniae5109W 1y Single Board computer L4y
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