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Abstract

Nowadays, the technology has grown rapidly, and the microcontroller is one of the most
popular technology, because there are many types of hardware that can support various uses
of the microcontroller. Arduino is | brand of microcontroller that is easy to use and has various
applications. Moreover, it is inexpensive with light-weight. From the above reasons, we intended
to create device for air-quality monitoring based on the Arduino microcontroller concept. Since
the device for air-quality monitoring is expensive and very rare item, the device for air-quality
monitoring with working effectiveness close to that of the conventional device, and friendly to
use has become our development target. Carbon dioxide (CO,) gas has become a serious
problem that can affect human-health and also cause global-warming. Therefore, the device
that can be used to measure CO, gas by calibration method in the concentration range of 10-
2000 ppm.

Keywords : Microcontroller, Gas Sensing, Air quality
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wag Rx dmsueudeya)

5. Wa%M ICSP: Atmega328 Hunasaiildlusunsu Bootloader

6. MCU: Atmega328 \Judhwiiduilandnvedilasreulvsaaes Jadudwivimiiilunis
JumibgUszaiana wheanudman waznheanuindises luduiesiu

8. wosn Power M@ miuTsussiuliilifulugafiundousoiiielilugaduanansavinnuld

9. 983 Power jack 7-12 V 1utesdwmsuaneussiulnilinumlulasreulnsaaes

10. MCU: Atmegal6U2 1HudauiiviviifiuUasdeyaannwesn USB g MCU: Atmega328 Tutio 6



JUN 22 wWisudiguanuwanaserindlilasreulngiass Arduino Tuusiagsu ©
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2.1.2 Tuga (Module)

Tupatuduiediengunsalnnegisiasinnidoudetululasneulnsaae funosndunm vio
wasnawing lupaiuasdosiiasiiihiens vesmuewarannniuriedeioyaliililasaoulng
wodld Fdlunuideiasdinslilugaaesniinde

2.1.2.1 Tugawuwasuia su MQ-135

"MQ-135 i Sensor maaﬁauammwmaammﬂi@mzmm%’uﬂ%mm 1% NHs, NO,, alcohol,
Benzene, smoke, CO,, kay CO Tupna mﬂgﬂﬁ 2.3 FasloisBuanendenuly MQ-135 fivn H vl
Anarudoutuiivnan defefiueeg Wanhuiaseashly derudumuiiistusewing o1 A

way B (RS) anas

JUN 2.3 2nasveslugauniawuiyes

n3UT 2.3 lednendsnuliiu a1 H axviliiRandanueufouiioliansiaiinnglus Sensor
annsaviiienfufefuinnld wazidle MO-135 asadufinefivsingg Tdwileanudunm
5eWINe U1 A war 91 B Wasuulas (01 A war B (Junildemedisannsasivuneddlaedenuila
Hun A diegilsnsaufazduan B) Tneille MQ-135 asadutiinafeiivsingg ldnnazviilit

ANATUYIIU RS 8RS 1139 AIAUAIUNIULUINNRUA VU AU IR0 BRI
1 L% -] 1 aad
- NIMAIANLATUNIUYDY RS @unsavinla 2 A5Ae

781 1 awnsald Ohm meter JamAtANUIUNILTY A kag B lalagnseiaguin 2.4



JUN 2.4 19 Ohm meter JamAtANUAUNILTY A Uae B

387 2 1 Yuisnsialaeden Tagld ng wiswseu Voltage Divider
- S a & ] v % =
WagINIUN 2.5 My waudiden asiiudnsdenseualiieiuinie v1 A or B mamudne g9

dievndadeslmiliduguisidladu nguiassiuazdugunindaguil 2.5 uaz 2.6

JUN 2.5 2asvedlugauniaisuiges

JUN 2.6 M3AunmaIiunIuvestuganiaguees

12
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N3UN 2.6 VO usssiulniiniaaluds Microcontroller RL fiaAaudtumuniely (20 k) RS
A Y a . A a = a PN .ooaA Y] Ny Yo
ADAIAINAIUNIUUTIN semiconductor MAANITAAAUSIUNURT Vin A wsadulnihilviussuy

n1smAn RS Tngldnguusssstuilanunsainluldiu Microcontroller lalaginan Output 7ile
Joutnun ADC 9849 Microcontroller (NM5U8ULSIAULIIUN ADC U89 MCU #a9uilainssiunsinud
JoudnlulaiAuninf Port ADC w89 MCU 223Ul wazaziiiuii wsssulndridinlaasiaiuinduila RS

amnay

Uffsenafiiintulu MQ-135

meluufasugeitursiaanddlddmiviuiuufauaiuruluiuiansusulnoanlede
Ingasialininanafe nanvesiiusanles (SnO,) ﬁ@gﬂﬁ 2.8 Tneiivdnnsdnsuduuiasng « sl

Susunnuiasuseslisuussulnihnnlilaseeulnsawes udwhlidaruouintunely
gunsnfandvhanufeu Sennufeusinaiagyinli Bidnaseulundnuesiiveanlasaindu valene
band #ulUiadu Conduction band Mnimgmsalidmalsindnvesiiveanlediisidnaseumuiud
U3 uazufamivoulasenludfivsznaudeufaseniiautiuazlusudidnaseu ( Fonaves
9onBLAuTiIlA Electro negativity g1 ) U3tinidaiiuszqausguuiuiu dovmglutsinafiunnty
Fov 9 awvhszrauuinaiiidesas vilivnuasanmedsegszming Valence band wag Conduction
band fAnanaudwilrimudumie RS 9ngURl 2.6 fermasie Uszneudunisiia Holes e
Uszquan (U3naihfinndidnnsew) arldsudidnnseunineendiau uasngasenluilusendiaulszq
UIn

Tngaglannaduningiinaimesmeendaunasvedlaoenladiu dwalimauduni
firnanshas vieftredusiulnihgedy Wevihnsfammududureaufaiiviinadosisdininnsuina

vaiuenlen a8 YINLAAIAINUAIUNIUANAILDY FabaAsanulnHn Ao e UL

JUN 2.7 fusenlenluniawuiges MQ-135
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A9819N15 091U MQ-135 nU Arduino

JUN 2.8 Mageusesynialuganiawugesiululasraulvsaiaes

2.1.2.2 Tugaladias e ESPB266 fu 01

Tugailddmiunmsdsinudoyainussuumaideuelfanslasiosdng Institute of Electrical and
Electronics Engineers w3ai3eniiuin IEEE Wufiiuninsgiuvesdidnnsedndsig 1 %qiu@aﬁgﬂﬂUU@m
1MSFILANE IEEE 802,11 b/g/n nadeilusnpsgiuilddmiunisdsdyanaiiniud 2.4 GHz i
voslugaiiadugunsaiflddmsumsduinudoyaiinnud 2.4 GHz Wummdiasguiléludagi
dmsunmsvdosnauanuilsioa (Wireless) vide Wi-Fi lnsaunsnlniy wagaeufinmesiuldunsgu

IEEE 802.11 b/g/n lumsSudeoyaiduiu viililugatlansafnsetulugavilafedtuaunviiy

Ao Imes uargunsaldu q nimslddyaralisedladues

A

JUN 2.9 dregdlugalasiaa vuiaUseinn 14.3 x 24.8 fadfwnswasnainiilause
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2.2 tunsulumadsugaddaiiallulasaeulnsaiaas Arduino vieu

1. Fumouusniuaziiosnnidlvanlusunsa Arduino IDE Buneuiamed 910
http://www.arduino.cc

2. ¥nsAndelUsunsy Arduino IDE wdsanntadlivinnisidenseans USB seminados USB vos

AouImasWaENesH USB veskilasraulnsawes Jauansnnnuduiuslangun 2.9

JUN 2.10 nMswewsiasenililasaaulnsaaes Arduino fuasuiameaiiIuane USB
3. ilai1glusunsu Arduino IDE uinlvigldvinnisidensuvesuesa Arduino 7lY uwagvinelay

YoaneInvasimaNatldieusianiu Arduino fsguil 2.10 uag 2.11

JUT1 2.11 idonjuueasa Arduino 91983013 upload
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JUN 2.12 Fenvaneawnesaivgldiveuseiuueia Arduino

4. Jedsuyamduasasouioglminisnsiadannugndewethiensaiideulaenisnaly
verify 9ntunaly upload Yarddlugauasa Arduino rnuane USB Wie upload d159azUsnglon

LOUT19E1 “Done Uploading” 18491ntuuasafagisuyinaunugamdaiideutiugn qaguil 2.12

'g‘d‘ﬁ 2.13 A13nA verify Wazn1s upload asuuUa$A Arduino



2.3 sUnuumslisuyaideasuululasaaulnsaiaasivie Arduino

17

wegldnslsugadsinuneuiamesiagldlusunsy Arduino IDE fegui 2.11 anguiiuigae

WindukauesedlaluuT 2.13

. asrdmliensalidey (Verify)

Wentnsnalvad (New)

LY

Uu

Anlvla (Save)

. Jalnldficuiinly (Open)

JUN 2.14 uauiasesilevedlusunsy Arduino IDE

Blink | Arduino 1.6.5 - O pre

File Edit Sketch Tools Help

the documentation at http://www.arduino.cc s

domain.

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

f{ initialize digital pin 13 as an cutput.

pinMode (13, OUIFUI);
}

// the loop function runs over and over again forewver
vold loop() {
digitalWrite (13, HIGH): J/ turn the LED on (HIGH is the woltage lewel)

delay {1000} ; /f walit for a second
digitalWrite (13, LOW): /f turn the LED off by making the wvoltage LOW
delay {1000} ; ff wait for a second

Arduine Un

5U# 2.15 wihsnalusunsa Arduino IDE

. deteyaiindlulasnaulnsaiaes (Upload)

- AULARINANIINTN98 (Serial Monitor)
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N3UT 2.14 agiiuindnvedusunsutiudiunlifuideniny Ineiunidmiuiivideanuadly

o U]
o v A

S o o = A @ o w o ) I3 & v
URedmvesyadiigldasyinislsuiededunsiaulnivlulasaeulvsaaes ludiuiigdodls
AW Wi lEmMTUANU Msvinuvedlusunsuiiagyinsdauusguiuulaseasaensideuyn
) 1 1 1 ! = ! « ¢, N & o (Y = [ (Y a 1
soniludiuges q lngudazdiuazsondy “Mandn” wasdloflandumnuiulaeiiisidundn asseni
Paras lassassveinsdeugamdeanuntuaiusadeuduiuilsiduminlusild lnsasdodiilandu

nan 2 MU Ae setup() waz loop()

mMadeugamdusseenduaudnumdn 4 Ae

1. #@mves Header WuduiogsuuugauesmaiBoulsunsy annmdsludwiidudonny
Haus “the documentation at http://www.arduino.cc” AUAAIUUUIBITEAIIN “void setup() {7 dau
g msuUszmasuls smaiing o Aezldlulusunsy sauludsaunsaasaiaidusulalusinaiuay

USIUAUA19EA BN

v
1 [ % s }

2. d@nvesilandu setup() Tudruifionanuinunielulnm { } ARadudutwinty dtly

[
v 1

dusuidandesnislivihauiissseudeavintgu dulugasdumdanldlunmsisegunsalitesd
= o = ¢ < v
nsweusieiulugalawazinesala 1Wudy

3. @uvesilintu loop() drullazdeonaniunusiaunisianuniglulnn { } wuheaduilendu

(X%
o

setup() iWudundnvesiaylilulasmeulnsamesvinnu IngasdinsiaumeluilsiduisaliFes q

] = ) - - yooa o 1 o
uNIziinsUaTemIenaduisuinaulmidnasy

2.4 lassa¥ansilsuyaadaneddmiululasaeulvsamas Arduino
Tunslisugamdine@asunlulasaeulnsaiass Arduino aziuseaniduauduman ¢

¥
Yo a

a o Y ' a Iz a
B Iﬂﬁ\‘iaiq\‘i AULUTLAZAAIN ‘Wﬂﬂsﬁu aqmqﬁﬂ@ﬁUqﬁJlmﬂﬂu

2.4.1 Tn396579 (Structure)

Tuns@eunu@agldnannis waguuiAnmilsunuliinaz@euvussuuls o wazdmdrgluns
saaulalunmsridni 4 Famerlimduielinmeaeudouls mnfudasurhidiisndouty
seld Tneddaiieldlunisnseaeudouly feil

- if

nsldanu : ifl Roulviidon1s) { veuwanisviuileNsulugnees }



f79819015199U

A1B5UY

- if..else

Ashgau

A79819015 109U

ANDBUNY

- switch case

Ashgau

A79819n15 109U

A1D5UY

19

1 x =50 Azlen
if( x>=50) { print “Hello” }
{H9991n3NNsRsI9aaUEauluI x unnImsawindu 50

Fu9ua3UiI091190 X = 50 FaUAEANNAII Hello 90nun

ifl feuluiideants) { veulwsanmsinuideteulugneies }

[J A A ' ¥
else { vouwamsinuileeulylignses )
&1 x =50 Aglah
if( x>=100) { print “Hello” }
else { print “World” }

= a B ' oA v
\esanin1snsiadeuioulydn x unnimsemindu 100

FuUAe191n x = 50 FatuALALNA1IT World 99017

switch( SuUs ) { case “Auosinls” : { vaulwansyeuiiosuls
fiananuiimvuals break(); 1 1
81 x =50
switch(x ) { case 25 : { print “Hello” break(); }

case 50 : { print “World” break(); } }
51910 x gAds switch 3NATIvEBUINTAATIAY case Tath
T x = 50 Felusunsusindulavhanuddslu case 50
Tnefiusiein World 9enun waz break Wiiseona1nnsnsIaasy

A1 x (N512I1QNATIVHOURE)

wavdmsumdsnldiiielilulasreulnsamesvhnunuulidau (Loop) wneldmdssialul

1 [ al 14 o o . . o & o o A | dy 124 |
saAuNsRsIvdauauly lawnasa while, for, do...while maqmmummaauanulwmu%lﬁnmuq

AU 1ATeInuBLUTeUWIBU (Comparative operator) LazlAT0MiNeN19n53ng (Logical operator) @iy

AMuuaaulunisyinulrtuaids lawn

== JANUNL8I WiInAu

UAMUAUIEIT

Talwinfy



daumungan
dAunren
daumungn
daumungan
dAumen
daumungn

AAMUALIEI

Uyni

alalaele
YRUNINNIBMNU
1INNINUTDYINAY
wag

30

Ll
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2.4.2 fudsuasAnei
Tunw@iudsmneds nguvesdnussnmuiuluiedieldunuaivestoyaifienisagdnds

Weannnsvhaudlasinislisugadniy gamdesgnulasiiduavgiu 2 udnhludunuiey
Y0MtIEANTT M3ad1siuUsTuniisawsalddoyatiu 4 Ilegldfudsinuiieguesdeya
wiauld MuusistianuddglunisWisugadids Inednuusvesdeyatuiiveyanausaiounla
Alet (Variable) wazilurmsn@alianunsawdsunuasdayald (Constant) dstuuysisaunsoutionn
I ] Y A A a v A a v o e v A o~ v
Juaesduman 9 Aemudsiiiuteyanaunsaiasunadls wasduwdsinudeyaniludnei lagd

| & v oy Y v ~ 1 A o 5 o o v X v
wlsusduavgnszuulugasnel Jeguaadiumil Fulelianunsadavesiuwlsaiuiissuuainavuunld
e senAuUsszuua1aliudddn “Aaen” (Reserve Word) fianusiiszuvasieliuaiulaun e

Ads wazBeilandunielusng 9 Aspsen 2.1 - 2.4

d' o o LY A & ! PN
A1 2.1 AEIUEINTUSILUT MUUAIPIN

HIGH LOW INPUT OUTPUT | SERIAL | DISPLAY | PI HALF PI'| TWO_PI

LSBFIRST | MSBFIRST | CHANGE | FALLING | RISING | "false" "true” "null"

AN 2.2 Ananudmsusiuls Midurirsiveamesaluuasa Arduino

DDRB PINB PORTB | PBO PB1 PB2 PB3 PB4 PB5

PB6 PB7 DDRC PINC PORTC | PCO PC1 PC2 PC3

pCa PC5 PC6 pPC7 DDRD PIND PORTD | PDO PD1

PD2 PD3 pPD4 PD5 PD6 PD7

15197 2.3 Aaeudmiusouds luvindeya

boolean | byte char class default | do double | int long

private | protected | public | return short signed | static switch | throw

try unsigned | void boolean | case ceil char class constrain

cos delay microseconds else exp float floor for

int log loop max mills min new return | Setup

sin sq sgrt tan this void while begin read

write print println | available digitalWrite digitalRead pinMode
analogWrite attachinterrupts detachlinterrupts beginSerial printHex

serialWrite serialRead serialAvailable printString shiftOut

printinteger printBinary printNewline printOctal pulseln
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1

wanandiuusanunsaduunviinvasiaudsle 5 vlinsieiu dausdasyinvosdiulsinaaudn

Tunsfiudeyanfiguuuuiiuanssiuduagldiunlunisldlunmsnudeyalunbiennudl ans1ei 2.4

M1519% 2.6 AanTRvasswlslun1w D

yHaAwUs uuin sli'awaa%'agaﬁtﬁuléi
char 8 -128 1 +127
int 16 -32,768 AR +32,767
float 32 3.4x1078 §i3 3.4x10%
double 64 1.7x107% fig 1.7x10°%
void 0 laifiAn

2.4.3 Wandu

[y ) o

wenNAILvedlATIEEe fnUsuarAasiud duvesiliidutuiulududdydmsudldau

o

o [ o o o = Y Y oA % al v
sz endutudunsdnA & nys 3’31]L@Wi’)L‘U‘LMM’J@‘VIHL‘I/\I’eﬂﬁﬁgi“d\?’m’s’i’nﬂiﬂLiEJﬂI“UQ’]‘L!

'
[

Aasmaillagldfandunaiunldlugadalaiui yaddmana Tuvesa Arduino laun

1. ﬂzjmﬁwé"qé’m%’ﬂ%mu Digital I/O %39 Analog I/O

- pinMode() Tgdusuimuanisyinanuveanese 1/0 1Wuguuuu input w3 output

- digitalWrite() T mSuimunanemanssneaoamesn 1/0 1y 0(LOW) #ise 1(HIGH)
- digitalRead() T¥amSusuanmeenssngannesaivnedadandululade 0,1

- analogRead)  Tdwsusudeyannwesatimnelasiiddaus -1023 fa 1024

- analogWrite() g wiunisdsdeyannnesadmunglagiimaans -1023 fia 1024

2. nuAdsd uTunLIana (Time)

miils() ¥ nsunistunartindledululasiuni

delay() Tdmsunisnalunulglulasiui




3. NHUAEINNTFRANTOYNSH (Serial Communication)

Serial.begin()

Tdmsuiuuaaus lunsitausaseniuasaLarADURILMDS

Serial.available() l¥nsi9aeuiniiteyagnadundsuesa Arduino #3alyl

Serial.read()
Serial.flush()
Serial.print

Serial.println

g wiusudeyanignadwndiuasa Arduino

) ! v

Tddnsvansteauanandntnuluuasa Arduino

Y

[

g wiunsiuideyaves Arduino gnesnidmuneg
Tgdwiunsiuideyauasiiudiuren1stuussvinlnives Arduino

gnasadmungy

JUN 2.16 lassasravesitaiduluniw C dwiuuesa Arduino

'
[

JUN 2.17 uanwiegeynmdiildiuredasasne fuds uazilaidu

23
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a 4

2.5 yanszanedygaBunasiiinlians (Wi-Fi Hotspot)

v

Wi-Fi Hotspot fie yanszatedyanadumesidnlians (Wi-Fi) dsgunsaildlunisnssay

-

Feyeyad Wi-Fi duisnazieninsimesiuny [ugunsaliiseduansuauuuy Ethernet iWunisitewsie

Inansaiuanedyaadumesids amnuuswesganszatedyaadumesidalias (Wi-Fi Hotspot) 9%

¥
v

Fuagivmasdsesgunsallunisdadyaia anmuindeuniguen wu Guadedyyin animeine

(%
¥ =

Judu meannaiiafialdiiu Wi-Fi Hotspot eguufingaisesguuianfidanugentifionasuads diel

Iy} a s & Yy a X
nszedyuduneiinlianeqlalnauindsau

sUfi 2.18 nslduaes Wi-Fi Hotspot ©

9
Wi-Fi Hotspot niiiezls
B A v oAa o VW a f 2 WY Y] fa & A eal )
Wi-Fi HOtSpOt lI'Vi‘Ll’WWW3@]@\‘1ﬂaﬂaﬂﬁiyiyﬂmaum@ﬂu@liﬁ’]EJ ‘LUEJQQUﬂiﬂJE’JLaﬂ‘V]'i@‘Llﬂ’dWi@ﬂﬁ‘Ll
a TR a ¢ 2 = I o 4' ) oL@y o
RN Iwmwmuaﬂa ABDHNILODT LLALLLNULER ﬂiﬁ]'ﬁ]%LUUQUﬂ?ﬂJ@‘H‘]V]?@Q?‘Uﬁ%‘U‘U Wi-Fi ﬂlﬂLsﬁUﬂu GZN"Q@

o a

¢ & Y = S Y] a ¢ @& Y Yo vag v
ﬂizmaammﬂmaumaimﬂimEJ U39 Wi-Fi HOtSpOt "\]8ﬂE]E’Jﬁﬂaﬂqjiyﬂm@uL@@iLumlﬁﬂ’]UIﬂﬂ‘U%Vﬂsﬁﬂqu

T o

neglusainanunsonsyatedyaald seiunnunssituediu feaunsaldidnvseindniluniossu

Y 9

[

dyana WiFi aglndfugenszaedyanasnniesudlu wiuesuigunsaldidnsedndiieglng wi-Fi
Hotspot Aazannsadsanedeyalfisini gunsaldidnmsedindiioglnandi

Uszlavyivuae Wi-Fi Hotspot
Uselamiuns WiFi Hotspot thudlunnune ansnsauanuasesnundude fil

1. Wi-Fi Hotspot anunsavilsinmsidndedumesidaiudesdiazninauietu waesidusnsiuns
Tgaugnas Fusranunsadenausnsnisldiudyanatunedidnldans Wi Iaiuuudilue wiees

Lﬂummﬁi”lu’au%gaﬁ‘%amuiﬂﬂm%’mm;ﬂﬁu%miﬁi@flfduﬁu
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. . v a [ (Y a Y 1 a o 1 A g Y <A $%
2. Wi-Fi Hotspot §aiaifindnaninlunisudadugsfalidueged degraiulatnauife 5u
nuruaziUeIMS MR Wi-Fi Hotspot Tusuagdiefgagnddiniuanndau wisuldmieududu
usnisiasulviiugnAiunldusnig
. . [ 4 [y 1Al 3 v v | < o 14 o I I
3. Wi-Fi Hotspot viinssudediud arllvandeyalaegiesinds vilinsinuduluegns
fewlles voleuseglugeafidl Wi-Fi Hotspot tsfiaunsafingyihaulanniilidndusesey Office ogns
Wendnmaaluuan
4. Wi-Fi Hotspot vinlinisvinauluaaiuiisng qluazainauisundsduinsizinlidesse

anedyuiugunsadiannsetinduuuluaianaudnuda


http://www.เกร็ดความรู้.net/%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%A5%E0%B8%B5%E0%B8%99/

uni 3

gunsal N1999NIUUTEUU KaIEN15NAaaY

3.1 gunsalinlglunimaaag

1.

. Tugalasiaa Ju ESP8266 (U1 3.3)

lulnsaeulnsaiaasdie Arduino §u UNO R3 (U7l 3.1)

. Tugaufaisuiees Ju MQ-135 (Uil 3.2)

=) a

2
3
a. meliduesdmsudensio 1 {4 ie-lle szrinsuedn (3Uf 3.9)
5.
6
7
8
9

a8 USB dmsueusiossninneuimeiuaylulasroulnsames (3Ui 3.5)

. tulrieuuuwsala wua 9 1ad (3UN 3.6)
- eaundiweusaiAululasreulnsames (Ui 3.7)
. Ao wasslszuuUfUANSHILA Window XP July

. LAIDIT9ENS

10. NTZINUIWAN

11. agUvandnms 125 mL
11. lulasUin

3.2 d@swdinlglunisnaasy

1. Todenluasuaius

2. nsnlalnsmansn

sU7 3.1 lulasmeulnsaiass Arduino

26



JUN 3.2 lugaufaisuiges Ju MQ-135

JUN 3.3 Tugalusasu ESP8266

'gﬂﬁ 3.5 @18 USB @1%15U Arduino

JUN 3.4 anglidudesdmsuiveusie

5UT 3.6 dlwanguuuwsalavun 9 Tiad

27



JUN 3.7 51961

A o

Un

b

Fausanululasraulnsaans
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3.3 N1398NLUUTEUY

3.3.1 M3359UT Ty

mafiuteyadmiuihuniienginazesnuuulusunsudmiuiaiesiieinuimaufalaeld
llasoulnsaaefigimuldifunusadeyar 4 fil

1. mseszianszuuiy Inglinshauvesaiesdiofuuuuan ndemaiaUinaufa
msuoulneenled 910 www.co2meter.com Faguil 3.8 axiiudn edesilefisnaume (1295 wieUszann
4500 v) uazdtllannsnauauiueiesansyeylnalddnde

2. AUENNIAVANTEUL  LipsmnieResiunuuangui 3.8 duidedianansegidunsly
siliesduludewesmshiamnsamueuainszeylnald viefismunamsiaundddimunds
AruaasnvessruUTsian Sulvlidn sl nuldinntudsd

1. Wsunsudwsuedesiietnuiinaufalagldlulnsaeulnsamesannsasenudeyauuuiiug

2. YsuugslviannsoldiedosilieTausinaufaluuuunnmliuazandunulunisairanieo

3. @nsneenAdIrvANAIeloTaUSINauiaInsseglnale

JUN 3.8 insesinUSunauianiiveulaeanledain www.co2meter.com
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nseanwuulusunsuinusunauiadmsululasreulnsawes Arduino giaulanivun

ANNFRuSveIlaitulayseazBunvelUTUNTUNILINUTILARIFUN 3.9

SUAUNITVINGIU

d‘ 1 % 6
WwanmnanugunIal
AIUAN (@UNFNINY,ARNTILADS

Wi-Fi Hotspot)

MTIVHBUAHIRN
Gl
SulayauazAIN
PRGN BN G
defoyandulun
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Use Case Template

Name: TsunsumuaugunsaldmsuirinUsunauia
Participant Actor: rzﬂ“é’f\‘nu

Entry Condition: Asmudandesiielnesrogunsalidniuumasanglyl
Flow of event: 1. fldnunaudiosirviodedsludundesie

2. gldnunadusyuuiansusinauialugunsv

Exit Condition: Alulnaing
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Use Case Scenario
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Use Case Description
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Use case name: \Jousegunsninunm

Participating actor: &ﬂ%ﬁﬁu

Entry condition: e nusounasinglyliniiuiedos

Flow of events: 1. flfudaetoadeligunsaliFusuriny
2. pdonyymsidenseiugunsalauny

Exit condition: léanudandes

M1597 3.2 galna Sudeyanisauay

Use case name: Suteyanisrunay

Participating actor: g’ﬂ%’mu

Entry condition: &ﬂ%mu@immd«h&fl,w%Lsé’hﬁ’um%q
Flow of events: 1. fldnuisiniatasdioauiuuuia
Exit condition: fsndanies

A159 3.3 gaina Sudeyaanlugauiauiees

Use case name: Suteyannlugauiayuiges

Participating actor: IeUU

Entry condition: e nuseunasinglulinifuiedos

Flow of events: 1. szuwvimseudeyaniugauiaguiees
Exit condition: lnudandes
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Use case name:

Participating actor:

Entry condition:

Flow of events:

Exit condition:
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15199 3.5 gand dedeyauSunauialudigunsalniuny

Use case name:

Participating actor:

Entry condition:
Flow of events:

Exit condition:
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JPUY

nuseuvasingluliifuiedos

1. szuvasyihnisdsdeyanaduludegunsalauny
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13190 3.6 geAlAel WeanInNg Yuuunga

Use case name:

Participating actor:

Entry condition:

Flow of events:

Exit condition:
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Calibration Curve
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#include <SoftwareSerial.h>

#include <LiquidCrystal.h>

SoftwareSerial wifi(10,11); //Connected from ESP8266 to arduino
//(rx,tx) Serial port

// Arduino
String data ="
int delays = 1000;
int mode = 0;
String res ="
float value;

float sec;

// VOC Sensor
int gnd = 9;
int VOC1 = AQ;

// ESP8266 Config
String id = "1"

String protocol = "UDP",
String host ="

String portNumber = "8888";

String hostTS = "pubsub.pubnub.com”;
String portNumberTS = "80"

String api_key = "U95LZX08AYKBV29Y",;
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void sendData()
{
data = id + "," + data;
String cmd = "AT+CIPSEND=" + id + "," + (String)data.length();
sendAndWait(cmd,2000);
sendAndWait(data,delays);
Serial.println(data);
data ="
}
void sendDataTS()
{
String message = "GET /subscribe/demo/VOC/0/0",
String cmd = "AT+CIPSEND="+id + "," + (String)(message.length()+2);
sendAndWait(cmd,2000);
sendAndWait(message,delays);
data ="
}
void reads()
{
float start = millis();

float resTime = millis() - start;

while(true)
{
iftwifi.available()
{
while(wifi.available())
{
ifresponse()) doCommand();

char ¢ = wifi.read(); Serial.write(c); } break; }
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if(resTime > 10000) { break; }
resTime = millis() - start;
Serial.printin(resTime);
}
{ ifresponse()) doCommand(); while (wifi.available()) {char c = wifi.read(); Serial.write(c);}} //
Clear Buffer
}

boolean response()
{
iflwifi.find("+IPD,"))  { charc; while(wifi.read()!=58);
// to remove <id>,<len> of data
c = wifiread(); dofres +=¢; c = wifiread(); Iwhile(cl=13); return
true;} // to get data

return false;

void sendAndWait(String command, int delays)

{  Serial.printin(command); wifi.printin(command);, reads(); }

void receiveData() { data = String(analogRead(VOC1),DEC); }

void doCommand()

{
int choice = res.toInt();
Serial.print("do Command");
Serial.print(choice);
//0="Stop, 1=

switch(choice)
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case 0 o
stopSending();
break;

}

default o
break;

void stopSending()
{

boolean check = true;

n,

res =""

while(check)
{
if(wifi.available())
{
if(wifi.find("+IPD,"))  { char while(wifi.read()!=58);
// to remove <id>,<len> of data
c = wifiread(); dofres +=c¢; c = wifiread(); JIwhile(cl=13); }

// to get data

iflres == ")) { Serial.print("StopSending"); int cmd = res.tolnt(); switch(cmd) { case O:f
sendAndWait("AT+CIPCLOSE",500); res = ""; softwareReset(); break; }1}
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void softwareReset() // Restarts program from beginning but does not reset the peripherals and

registers

{

asm volatile (" jmp 0");

void createHost() // for normal mode only if you use stand

mode you must use "hostTS" variable

{
int count=0;
wifi.printin("AT+CIFSR");
delay(1000);
if(wifi.find("192.168.4.1") // default ip of ESP8266
{
wifi.read(); // to remove new line character
if (wifi.available()) {
char cut = wifi.read();
while (wifi.available() && count < 3) // check host XXX.XXX.XXX.
{
// The esp has data so display its output to the serial window
char c = wifi.read(); // read the next character.
host += ¢;
if((int)c == 46)  count++;
}
}
}

host += "1";



reads();

void setup() {

// Set up port for VOC-Sensor and ESP8266

pinMode(gnd,OUTPUT);
pinMode(VOCL,INPUT);

preparing();

Serial.begin(9600);
wifi.begin(9600);

setupWifi();

float value = millis();

void loop() {

if(serverCon())
server for set-up

{

serverMode();

else if(normalCon())
Mode
{

normalMode();

// Setting ESP8266 to be Server and Multiconnection

// if device don't have any connection it will be transform to

// Check connection from Master Arduino into Standalone
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else if(standCon()) // Check connection from other device such as computer,android,ios

into Normal Mode

{
//standMode();
}
}
void serverMode() // dmiusianiu Wi-Fi Hotspot
{

Serial.printin("Server Mode")

protocol = "TCP",

while(true)
{
String message = "AT+CIPSTART="+id + "" + "\"" + protocol + "\"" + "" + "\"" + hostTS + "\""
+"" + portNumberTs;
sendAndWait(message,delays);
receiveData();
sendDataTS();
//sendAndWait("AT+CIPCLOSE" delays);
sec = millis()-value;

value = millis();

Serial.print("Time:");  Serial.printn(sec/1000.0);



void preparing()

{
digitalWrite(gnd, LOW);
delay(500);
digitalWrite(gnd, HIGH);

}

void setupWifi()

{
sendAndWait("AT+RST",delays);
sendAndWait("AT+CIPMUX=1",delays);
//sendAndWait("AT+CIPSERVER=1,8888",delays);
wifi.flush();

boolean standCon()

{
sendAndWait("AT+CWJAP=\"ESP_F8CA491\"\"\"",6000);
//sendAndWait("AT+CIPSTART=1,\"TCP\"\"192.168.4.100\",8888,0",delays);

if(wifi.find("\n\nOK") { return true; }

return false;

boolean normalCon()

{
float start = millis();

float resTime = millis() - start;
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wifi.printin("AT+CWJAP=\"Wasitpon Sinthuphon\"\"5533148623\"");
wifi.printin("AT+CWJAP=\"Wasitpon Sinthuphon\"\"5533148623\"");
Serial.printin("AT+CWJAP=\"Wasitpon Sinthuphon\"\"5533148623\""),

while(true)

{

iflwifi.available())

{
while(wifi.available() > 0)
{

if(wifi.find("OK")) { return true; }

}

}

iflresTime > 6000) { break; }

resTime = millis() - start;

}

return false;

boolean serverCon()

{

float start = millis();

float resTime = millis() - start;

wifi.printin("AT+CWJAP=\"Wasitpon Sinthuphon\"\"5533148623\"");
Serial.printin("AT+CWJAP=\"Wasitpon Sinthuphon\"\"5533148623\"");
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while(true)

{

iflwifi.available()

{
while(wifi.available() > 0)
{

if(wifi.find("OK") { return true; }

}

}

ifresTime > 6000) { break; }
resTime = millis() - start;
}

return false;

void normalMode()

{
Serial.printin("Normal Mode");

String cmd ="

sendAndWait("AT+CIFSR",delays);

createHost();

String message = "AT+CIPSTART="+id + " + "\"" + protocol + "\"" + "," + "\"" + host + "\"" + ","
+ portNumber;

sendAndWait(message,3000);

sec = millis(-value;

Serial.printin(sec/1000.0);



while(true)

{

receiveData();

sendData();

sec = millis()-value;

value = millis();

Serial.print("Time:");

Serial.println(sec/1000.0);

12



73

TWsunsua1nsURnfanuLATasilansiIndsunaniaansuaulnaanlaunluainie

ADNNILADS

192.168.187.1

| Connect | | Disconnect

Lisen Por

ausnlnu



s lEATasliansadaUsuNLAdA1sUaUlnaan luA luanA

AR N

lulasaaulnsataas Arduino
Tupalaaagu ESP8266
Tupaufisiwugassu MQ-135
1 -4 4
A1UY153UA 9 TIaa

seaulwargvuin 9 1aas

EIEEY

300.0
180.0
220.0
280.0

5.0

UM

UM

U

UM

UM

UM

74



75

U526

e
JD
me

a s a a A o o a a o [ % A o @
WgIRugNa dugHa naleTun 25 weadnigu w.e. 2536 ganudwinuyusiil i
nsfnwseAulsenfnuUn 6 anlsaseuwiiunsduia et wunys waslddn@nyisely
seAugaudn lundngnsineamansiadia nMalv el augIngImans wagdanln AAIvadneans
a a ¢ A ia a 1T vy o = v A o v =
wayIneIn1sreunes Negiianusafnselivdsainaunisinuiseduusaans tiueen 115/156

Y 10 fuaungin snewies Jwinuyusill saluswild 17130 Bid Wasitpon.s@hotmail.com



	ปกนอก
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 ทฤษฏีที่เกี่ยวข้อง
	บทที่ 3 อุปกรณ์ การออกแบบระบบ และวิธีการทดลอง
	บทที่ 4 ผลการทดลองและอภิปรายผลการทดลอง
	บทที่ 5 สรุปผลการทดลอง
	เอกสารอ้างอิง
	ภาคผนวก
	ประวัดิผู้วิจัย

