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Abstract

A study of air pollution found that temperature, humidity, and particulate matter 2.5
(PM2.5) are pollutants that may pose a risk to human health. If too much of these substances
is taken into the body, it may affect your health in the future. Technology is now being used
to track weather reports to help reduce this problem. However, these systems are often
expensive or sometimes unable to provide real-time information. This causes limitations in

tracking weather conditions.

Therefore, the researcher has developed an air quality monitoring system with a
wireless sensor network for reporting results and Develop a real-time air quality alert system
with low-cost sensors. Effective in use This is a further development that can help reduce
costs. The working principle of the developed system is divided into two parts: 1) Data
transmission from sensors Data receiving section and analyzing data The sensor will send the
data to the server, which is the receiver. And the data sent from the sensors is stored on the
server so that it can be retrieved and analyzed when needed at the desired time. Including
the development of a website, which is an important part of presenting information in an
online reporting system. To allow recipients of information to access information quickly, in a
timely manner, and easily understood 2) This system takes data sent from sensors and servers

and displays it in the form of a real-time dashboard, which is a page showing real-time data



together with an online map system, the Web Map Application, that can display
information. Real-time map display is part of the system so that users can see important

information in geographic format and location.
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fia: http://airdthai.pcd.go.th/webV2/aqi_info.php
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2.1.4 15AauuAn %38 Heat stroke
lsraauan fie Anefeamgilusinivaiy 40.5 ssrwalda innn1siiegluaniung

gaumgiifounnng  wazsnglianunsauSumangamgiilveglunaeiunile  dwadesiesyuy

Uszan Wala wazle [Wuvelidedinla

duansuedlsnaukantuinINMsegluanunienafeudn  lnslnnvvngionniAsou
U visemseanmasnuegmin  Inslanzillesonmainigluaaunenniaion onaddaduidss
a' a:' v v v X | v T a o g v & v
auq Inszaqulindulsnauuanladetu wu nsaulddedmmiulussinliuiessungldsnn ms

Auueaneses s1Ngaglunmruintl nuihtey W

! A 4 Y v a & e 1% a ay oA
nqueuiiloniadulirauuanlauinninddueti Wndn wavdasene (e1gdiu 65 U) fins

USusmansilasuwlasladn wazidesnan1izuninlaae, nrsNaesinutn 13s UnWNaaau

¥

Alunfeaumgisends, grliAuasiveiniasew Wy seuiunsludsunanammgiionniasounin

V30LI0UTANNEE)
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Aseu, divugrueeia loud graneadulainuiadssan etulaanis enshw

Tsadnny euii erantiyn erssute a1t e waggidllsasle lsaven Tspoau vsowpedulse

AULAANINDY

2 M svelsPaNLARTInaedINe Wiansiadialiite g Wi aamalisnesnegaiv 40.5 agen

Y

[
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walea donsRauninissyuudszam laun andanau wath duau 0 ile vuaad deuvidevine
AnUnly wu egluaaunsondn wilifiviesen aduld e1deu Mvlwasmideududosnuas
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2.1.5 LoRa loT

LoRa ﬁamﬂiuiaﬁl%’maﬁlﬁ%’umiﬁmmLﬁa‘v‘hﬂﬂiéaaﬁﬁﬁé’m’l%’agaﬁﬂmzazlﬂaima
wuweiiarieAnamaTamTun1slday M2M uag Internet of Things szuuagldaunasiinglugag
ﬂ?iulajaqwzLﬁaumﬁqmammsu AnenmaEns wazmIwme (ISM) evhnsdeansluusnanineg
WaMUMsETIIsELEessTerlnatasnandiideuretuirsers teldmeluladnssapanasudia

YAFUNINNT Fyyrnmegiannudasldinudsiaiiaimuninulivesify
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LoRaWAN felusiamoalaseadng LPWAN silalewmuresaiidimalulad LoRa dewmunlng

LoRa Alliance 7lvusemauastawnsadny loT vasdiedlnslddanruavasnaluladils wuwimia

wmsgrudmiuaing LPWAN faeliifindaniotne loT viswuudiusuazansisagliognesindalumn
Magldansawisiazaaiisnianulasnieniagoanis Wauswiuls wasinnunaassn faviile

A599ANNADINITUANENILALYINULABE19RFBINS

1A30978 LoRa anunsaliinisaseumauluwuuiediunsevieiiensls dewiueuingliuinig

' v
1 a o

LoRa auidugliusnisiaseviedietienaunsaltiadyniundegiiiofadsaionnia LorRa 19 Tu

Y

U19ATI LE1B1INA LoRa #1anausiuaIaNnIAasareiistaliilasannianudlnany n1s5iuLan

a1neiaeismeiulzIsanduulaeg1wn AuauUAved LoRa ARsyen13ATEUARNININEY

(%
Y

15, 20 ny. wazasaBudaniulnuatiuay Bnnsdsliengnisldnunuameiuiundy 10 U
nsldumnalulagifanesuddivesdanior  nsfinnudunainds Asesngdui Joyauwaznis

M3IARYU gnavNITNE UL Mslduassgulaafein1snsenuLazAIURLaYa

LoRa® Connected Devices

AVAYA

/4

—
S

Network Server Application Server

LoRa® RF TCP/IP SSL TCP/IP SSL
LoRaWAN™ LoRaWAN™ Secure Payload

& =
< >

AES Secured Payload
Application Data

A 2.1 NM3WeNrBgUnTaives LoRa

fis: https://www.mokolora.com/th/what-is-lora-iot/

JafnazUaLdeuadssuu LoRa loT

! 1

Yaf: 1A30%U18 LoRa loT fidnwaiesrugnisdetoyaine iy, ldndsnulunisiaum, nuaesetie

Fuann, AnvaEunsatunsteaiun1ssunIuiudawngs, LAZAUIUAN

o Sz¥MIAIleYaLnd: AULY -148dBm, SrEENARAHY 15 Alawns

o Idwasaulunisieus: 35 Aloha Wewselaivayawinuy, waziunnasiteulaaled
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A ) A aa ' A | P
o lnunAsevienatei: IuansavieNnngy, ausadeusalivalalvug
e Josfunissuniunudawnsa: Wslaeeaililadduvas LBT, auitelasn, wsouilendulsuainud
wazUsUnIonLUlR

fa o

o 91A1gN: anasunliiluauyn, Aunulnue/mesivam
daide: 13eU1s LoRa loT fidefunune, uiiideideetiia.

o MITIUNMUATUAIINA: FIENITRRIUIBE1MBILEIVEY LoRa aunsal LoRa warn1susuly
\WIeTneLiiLTUeEIsBLleY LaENTIUNIUARUANNNIUNBENIRATUTENING Y
o dewiuesetiglml:  sEwinnszuIunsUTUlY LoRa  dlEdndudesadiaasetieves

AU

[

- o < v 1 ' 1% [ aa o 3
o UINUNUITVNVUIRLAN: Lwaéiuamawayjamim LoRa ADUUNLANLLAZUYAAINA VL‘UG]

2.1.6 MCU - ESP32

MCU — ESP32 181 Micro Controller fisessunisiiouse WiFi , Bluetooth - BLE lugh n1wn
Plaluniswauilusunsu@e n1wn C wio Python a1 Python deaiinissmnsmilsuuaslsessu
Python maﬁwuﬂﬂmmu‘ﬁua@jﬁué’&ﬁmm WWswnsu IDE fildWaunAe Arduino IDE wie Visual
Studio @13y Visual Studio Sudugesing Plugin Espressif IDF w3 PlatformlO IDE wazfios

Enable (Arduino)

FSP32 ses3untsidlensla WiFi uaz BLE 130 Bluetooth Iilnelideswelugaiinniy vain
ESP32 wosdfaiinisvinaudiutadu 2 Core way Pin 1/0 denilasdunisvineulélu Pin Wendu wu s
wUas Analog to Digital %30 Digital to Analog M3@ousia SD Card Camera PWD RTC way Touch
Wudu
A15919UVBIIUSASY

e Toolchain vidatAsasilafldwnu | ns@Weulusensuniwn C fasrwnduldsian
. I~ dl' a al' Y d‘ o (v 6
e Build tools Wutasailanudasliduniwinansiunzdmsuuasa MCU ESP32

e ESP-IDF HuiasesilofugnuiiuUadlusian Toolchain liilunwiveaeies

(%
Y

namndagsmeglulusunsuidedn  integrated development environments  (IDE)
Twazdeavedlusunsuazeagluienans Eclipse Plugin (installation link) - VS Code Extension

(setup) — Arduino IDE + Plugin ESP32



— CMake / IDE

Toolchain

Application

)

GEEH0GEE

&

CE LR R T

|)

~ [

[

e L "
/%ﬂ::x:{:'#\\ . -:-::::::— — __::___.--.-

LT TR LT T

AN 2.2 Development of applications for ESP32

fisn; https://v89infinity.com/esp32/

vasn ESP32 nfin1swanuagldeuludagiu

1Y

TuusiagJuaNInaNgTIuasenuatkaas Ul Al

ESP32-DevKitC
ESP-WROVER-KIT
ESP32-PICO-KIT
ESP32-Ethernet-Kit
ESP32-DevKit-S(-R)
ESP32-PICO-KIT-1
ESP32-PICO-DevKitM-2
ESP32-DevKitM-1
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https://v89infinity.com/esp32/
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B O PP YSEYST vVY vvY v

AW 2.3 $10819 Board ESP32 Develop kit Aifiealdanu

fian; https://v89infinity.com/esp32/

2.1.7 PostgreSQL

PostgreSQL - iugudeyadsdimiusuuulomiuvesassiugsiaiinsmds  ougelilideya
LazLUUADUNIH SQL Bediniusuay JSON Aailii@adiniug PostereSQL Tpmuiiudeunssogilomd
PostgresQL  1uszuuinnisgrudeyaiiuindedennn wienmsaduayy mmdasade uazAy

wiiughlusgividey Wsenmdefauaziveeundinduinuauinnly PostgreSQL ugiudeyadusiu

lwatuganunuaznsansenduLnlilsesleviiann PostgreSOL Lastua1anfe PostgreSQL 15

PostgreSQL  sassulsminndoyaniduden lunnumluass gudeyagnasistulnedileds
Uszinndayadnuiuinn YseaniamvesgiuteyatiulnalAssiuvesaudey Oracle wag SQL Server

AWS Tiusnisgrudeyanlasunisuingesnuweganysaldmsyu PostgreSQL feuIn1sgIuTayaLds

(% v 6

UWUSUOY  Amazon - - PostgreSQL. - fultlunsaiag - - Amazon - Aurora  ®Bn@g

o/

uANUANHAIAYVDY PostgreSQL

D

= = Yo a A U ¥ i
wuﬂumq}mam PostereSQL lmummuammLummﬂﬂ;mmaﬂwmz g’]u%@ﬂﬂﬁ%?ﬂlﬂﬂ"ﬁ

Wannueundiady laensinwianuauysalvedeya HeligauassuuausnasinanInwInaeud

[
o a

NURDANURANAA LS YaNAMNRTIEUTD I UENaRNaSUNra N ratekagldUselevuaNAIY)

TUsnsuI UL 1519ziusedenuuusuluniends
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o

gudeyadafissuvfontugann  wenanddulimsmuaunmsvinundouiunaieneidu
W@inesguteya PostgreSQL duliflsndunisvihudmiunms@eullsunsuilagsinesdmiugivg

8nene Wulumudaiviun ANSI SQL uarsessuanilnenssuasetislaadud-@snnesegvauysal

PostgreSQL aflaumanldanuguuazi@sninesdises aenndosiu ANSI-SQL2008 wazid
fmg Anuanansalunsdenseruadstoyadug wu NosQL svhwmihidusuuuuasuisasdmiu
FEUUMANEN1E @130 bk N satiuay JSON ve3g1uteys Uayavesndainesgiudeyalieiay
l¢5unsdnnstreduaunud PostereSQL wilsduaunudiane  pdamasvasgudoyaronguuesn
aosaAvliluiAefuuuszuulng

Uszlevivaenisly PostgreSQL

PostgreSQL fiffafinang vangogaiilvirauladmsudld duspmulomugesaluaud
Aridetio osalAnuas PostgreSOL aunsaiivldwiniuluoynnlamiugesa fowmal auds
Iesueygwlild faudas waeldoldmunuismuesnndioms aulddesnsduuziiunningluns
yheudla PosteressQL snzsiulianuing siudeyaiuitedentstiissnnas dnmsdmiunis

TdnunauunaLeziuveIans deuselavininuisUsemngiuleyaseuly

2.1.8 PostGIS

PostGIS Aaduvenyiuduiiviiligdoya PostereSQL antnsasessutoyasuasauma
niimans (GIS) Aeafuayutoyaiidiiusifeiud (Spatial) ImaiAsluduguoyadsTngduiug
(Object — ReletionnalDatabaseSystem) 489 PostgreSQL Iﬁﬁmﬁaq%’uswumsaummﬁmam%
(GIS Object) WwnAulilugiuteys (Database) PostGIS @tfuayuy GIST indexs iU R-tree indexs

wazileidy welfiuiugiulunsinszi GIS Object

dqulunssulusunsukazaaulndaiuasa Inevuinvasluswnsy Arduino lngunfnaiay
Tugnilan AVR Undtlosanlan AVR 1unmsdntieainidamesinenss ualan Arduino ndewiu

Hintu W lianansaloulanlideninninnsisulAauuy AVR #381039udus 98 Arduino

2.1.9 PHP

PHP #@11370 PHP Hypertext Preprocessor L#lALeau191n Personal Home Page Tools

[ '
o 1

PHP Aanwmeuiiamasdnnan scripting language awdmaniiidasinseazinueglulndnisendy

. [ 2 [ YY) o Y] 1 a e 1 . < g
script wazhaltaudiasefadulsyadids Megsveintwansuiwy JavaScript , Perl 1ludu
ANWUEVRY PHP Lanaeanawa@nsuduuudue As PHP lasuniswaiuiuazesniuuu e lgu

Tunnsas1aenaisuuu HTML Tagaunsadanunsnusaidluiiamlalaednludd faulinaiiin PHP
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JunwiiBendn server-side 3o HTML-embedded scripting language dudslunng msaneud

¥

ASRIRRURMRsTIlUSNSIdu Web server azdstnduinan@ousie PHP Tisn fuasyviinig
Uszananamurdandegbiiasudonou udrdsrosdmadnsnlaliie nadnsailadunaeliumnaiim

LY = A

winues  felein PHP Wuesesllonddndanilsndigliisnaiaunsaasns Dynamic Web pages

Aumanidnsidneuiudld) legniivszavsnmuasligniauuiniu

PHP Hunanuidivlaunannguuestnimuiludalawesiadiuatiu wie OpenSource
Aty PHP Fefimswaunliegiesingy uasunsnatslngiamzegedadleldsiuiu Apache Web
server sxUUUfURBERU Linuxse FreeBSD \Jusiu lutlagiu PHP awnsaldsiuiu Web Server

waneqfuusrUUURURN 10891 Windows 95/98/NT 1dusiu
ANWMZLANYDY PHP
11513
2PHP HulUs wnsaiedng Sever dadudaauanusalaisin
3. Conlatfun TUABPHP FsuutA3os UNIX Linux,Windows léss
4. 5oudhe iosnnn PHP Hadlulu HTML waslilassadhauazhonsalmudien

5. 5uagdiuszdvSnm - leelamzdleldiu  Apach  Xerve wselidasldlusunsuain

ANYUDA
6 145U XML Laviud
7 dfussuuuilutoyald
8 lfiudeyaridnuslaedlilussansam
Q.I%ﬁuiﬂiﬂa%ﬁﬁauua bUU Scalar,Array,Associative array
10 gfunsuseuanannle

2.1.10 HTML
HTML g8u131n Hyper Text Markup Language Aon1wiAouiainesnlglunsuaninaves
. A A a v @ [ [ 3 .
BNENTUN website ¥3BTIIBENAUIIAUMD gnitwwazivuniInsgIulagesdns World Wide
Web Consortium (W3C) Lagamnn1siauIn1aniy Software 984 Microsoft ¥inlsin1en HTML 1Ju

Snanuwniafldieulusunsuld wiediSendn HTML Application HTML luniwiuseunn Markup
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dwsumsnisasnsduma Tegldniwn HTML anansavitlagldlusunsy Text Editor g9 au
Notepad, Editplus wiorrandelusunsuiiiumdesiotisadiadume Wy Microsoft FrontPage,
Dream Weaver @sdhungniuaznintunisadisntih HTML dunisdenifiundenaaaunsiniey
voonans HTML agldlusunsy web browser @i IE Microsoft Internet Explorer (IE), Mozilla
Firefox, Safari, Opera, e8¢ Netscape Navigator Dudu

o/ ¢ v L4

AMANNNNYIVDINY HTML

A 1 a b‘d‘ Id' a d‘ A 1 !
o Internet p3atneRRuNIRRINlVggalulan HRINNISWeNlEIBLATEUIEA1Y
enBA
N = o = = vy
e Hypertext jUKUULENANTTIUTIINISWeledlULanansdwy  Feanunsalideniny
w3o3U Wugaveules
o  WWW 88310 World Wide Web tluniséearsmens@enlsansetneviianswuule
v ¢ & 6
waey (Web) wansnameionaisiaiosinng
! o, = = Y
e HTTP 8011370 Hypertext Transfer Protocol (Uusuwuunisaeansililunissuds
v 6 @ A 1 a 6§ @
Toyalawasinndluirsenedumnesiin
e Web Browser lUsinsudwsulanswantiiiiu i Internet Explorer, Mozilla Firefox
LLay Google Chrome Dudu
o Web Page wiinendisfiogluguraslawasiing
o Web Site nauvemtiunals wisaud ey
v (3 v 3 (2
e Home Page wi1U w0 Ulws

o Web Site in3adliusnmsidumnudeyaves vuled

2.1.11 917@n3UR (JavaScript)
JavaScript fig Merpeufianesdmsun1slgulusunsuuussuudumesiin Ardlasuniny
flgnogn9gd Java Javascript Wi nMwiaesuddeing (Feniuin ‘aa3us” (script) Fdlunsadsuas

Vawaules (saudu HTML) wWielidulsdveasgiiniswdeulns ansanevaussyligeulauin

[ ' '
=t o o

Ju FeiNsmsvhauludnung "waanuuazaniunulufiagaads (interpret) saisanin deuldnle
Seaufin (Object Oriented Programming) Miinusneluns eenuuukaziaulusunsuluseuuy
a f @ o v v a v o v 4 [ % o 1 [

dumeside dmTuddeusiienw HTML anansaviautiuunanresuld lagyonusuiu a1

HTML waznnw Java levianiadalaataus (Client) way nnalad@sines (Server)
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£
v

JavaScript  gniiawTulay  inawedpeuiniindud  (Netscape  Communications
Corporation) Taeld@e31 Live Script sanuwdauiiu Netscape Navigator2.0 wiieldiasrauimalng
Anstafu@sniasuuu Live Wire souinainudslasiudionu vsundulilasdaduduiuuessuumes
usmwesfielausofndelfnutunmannld wagldusuuse LiveScript Tvsidle 9 2538 udad
Folviaidn JavaScript JavaScript @nansaviilh nsadiaiuima faniau 69 9 11nIe wagdaanunse

Tanauiugltldegawiui wu nslfundedn wie mansendeniuluvesy Wudu

{fes91n  JavaScript _gagliigiainn  awnseasiiumaldnsaiuanudens  uaziiaay
Waulanniu Ysenaududumwide Alasnanunsadnluldls daudalasuanufisadusgnegs &
N5 M9UBE19ININ9YIN iauﬁﬂﬁgﬂﬁmumiﬁﬂummgmim ECMA n151191U94 JavaScript 23694
= o @ = :’/ dy (% 4 al 1 < ¥ . . (% gj
fimsuvannumas Fstupeuilazgninnistasusiges  (Sendndu  clientside script) fiaiu
JavaScript  3sandnsavinnuld ewaguuuswesfiatvayy  Balvgluusnwesifeuriinuai
auayu JavaScript wd 9g13lsNe Fenisossyisee Javascript Inisimundunestuliqeanuice
Uaguudegu 1.5) stiu dnildaveanesdulnl lusuvuusimessunnddliatuayu Nonvazvili

Wim error b9
JavaScript vitaglslatng

1. JavaScript vilvgnansalt@eulusinsuuvudegle lagludesisniwdu

a A

2. JavaScript fifndsinevausiiuglitau wudledldadniUn vise Checkbox Aaunsaddlilemii

§

Tl vilidulgdveasdufdumiusiugidauuniu  faededives JavaScript aefidnlafivinli
Auledneaiananeu Google Map Answusnle

3. JavaScript ansnsadisuviielfsuwlas HTML Element 19 dufisanunsaifeundasgiuuuns

wansnavesiuladls vsanthuanadlomaninsadeunSondaniillomlauuuiieiuies

4. JavaScript anunsalinsisdeudeyald dunadndesinsendayauiaivled 1wy Email Wesinsen

Joyarnvzivissteunninsinsenia wisdunsenezlsunedis iusu
5. JavaScript annsaldlunsnsivaeuldlaey asraaeuddly 16 web browser avls
6. JavaScript @313 Cookies (iudoyaveldluneuiiunasveldies) la

1371191 VD4 JavaScript WRATUULUSIIWES (SanIndu client-side script) Autiuliinamaz

TH@svneserls senllvu Adsasanunsald JavaScript Tulumals Asdunwansuddu wu Perl,
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[
v = Y

PHP %8 ASP Sefosularnuuaginouiidueiendsnies (Sunin server-side script) AITUTIRDY
THuudsnines fatuayunwimariviniu oehalsif ndnunednanivili Javascript Sdeda
Aoliaunsniuuazdstoyaingg fudineslasnss wu mseulidandiines Wethuuansuu
Juina viesuteyannguy Wethluifvuudivned Hufu dnfunudnvasd Jadinsiosods
AW server-side script 8¢ (A11334 JavaScript Frhnuuudsineinesill uistedudsnnesi

advayulagmzguiy uilidundeuin)

2.1.12 anw C++

C++ fim n1w1 C programming language gulual iWun s lumsdieulusunsy gnitwunlag
DrBjarne Stroustrup aadutiniduegiviesufvints Bell Labs Useimamsgouinilusemined we.
2525-2528 AWl G+ iAnanuuIdalunsfinuszdnsaimaie € Ingldiininuaunsoves n1w
C i Iidulusunsuniwiifinanaundu Object Oriented Programming (Wsunsudeing) wazd
W03feTINUeINIYY Crr 9annIsETlFnAsTinT C Vild n1wn Gt Aaganunsavinle udds

AN C++ ke A1 C 193sylile

MY C++ gnoenkuuiIdmsuMsnuneliduindeussuuufiaints UNIX meaiw C++

AWeulusunsuamsadenulysunsuliegaivssdvsnimanniu . wenanlinsleulusunsuiveli

anunsadnduanlalalu (reusability) Aanansaviladiedu
Y A
Jofven1e1 C++

= o A ¥ < P a [ A o o a [
1.07917 C++ 2UNITNNIUNADUVILIIUINL BN UAUNI®IDU AZEIAU10ANLUUNIINAU Hardware

1%
=]

19 Toefilusunsunwunelusunsuendagldatduayunnan sl

2.7 C++ fasidu Object Oriented Programming wagdadu Structure Programming &aiang
- o o a Y a o W va ¥ o v = o

aeld  AnwiReadunis@ieulusunsudmdudBusiu . dasuenanntudmnisasSeuses  Data
Structure %38 MaMudanaINL Tuieuseweasloulyd C++ lumsasu sudansiteuitassuuns

weseUUURURNS Msdaulvafegld Cra Tunasaewu Jsdnisnanunsnsu Source code Ci+

'
=Y

o < o § v = o o & v X
ELﬁaﬂﬂﬁ]%VﬂIVL'ﬁ']lﬁEJUELﬂEJ')ﬂUﬂ']'ﬁLUUIU'ﬁLLﬂ'ﬁJLﬂaﬂﬂ\iflﬁlmu

2.1.13 Structured Query Language (SQL)
Structured Query Language (SQL) tunwilisunsudmsudaiuuasUszananatoyaly
giudeyauuulediug  grudeyanuuidsduiudinudeyalugluuunsaiifivawasaedunimdy

MUNUYRIMIIRTRYATILANFA ULAEAIENTUSH19Y Serdadeya anansalddde SQL Tunis
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[y =3 o 1% = v ¥ X o v [ a
LAY ‘UTU‘U?Q au AUNT LasmITBAaINgIUTBLER yananigeaunsaldy SQL TunssnwagLivg

UszAnSnimnisvinanuvesguteya
AUEAYvaINsIdal SQL

dloyadenisdanistoyatuusen nsldlusunsuduiaguedne Microsoft Exel 3o Google
Spreadsheet sinluiFadsssun watnddoyalu Exel 1,000 d wionsldaudoyaluszau Big Data

wdseshudayaliied 1 Ussianainbildmaiu deudusesidonandusgrann

nswWasuanld sQL aelgszuugiudeyaduy aetiadlinisinuimuaissdnsam
Wnu  flduauisavhnishsleys  Awinteya  lUaudmnanudeleseyafivilouiuly
g1udeya (Relational Database) laiae Inglidndudontauasldansiiaslg &y sQL unwd

lagugou Founaalslaene Julalonaliaunldldas@eulisunsuntanwilladeg

dfgn Mnisfiauinls SOL kazgiudeyaeesnay gifansaasie Dashboard

=

LaYA15IReY | WielUSeuLfiguteyatuiuluniiugin Database levae hidndudeswuadlndilu

Exel #39 Spreadsheet ugoe19ln
N1991197U89 SQL

saL fadunwnlidudou diladie awrsaliinulivaresuiuy Tngasiimsinumdny

[

e ¢ Usviam fall
1.Select query M@ wiuidandeya
2.Update query I%ﬁﬂw%’um?{ﬂmmaﬁau“a
3Insert query Wdwsumsifindeya
4.Delete query lWdwiunsaudeya
wonwileaneAdman 4 Ussum Sallnds SOL Wiimfindn 3 Uszan
1.Data Definition Language (DDL) ﬁwéﬁﬁm%’umia%ﬂgmﬂﬁa;ﬂa \1 CREATE, DROP

2.Data Manipulation Language (DML) ﬁﬂé"qa?m%’umﬁﬂmigm%yja 1% SELECT INSERT

3.Data Control Language (DCL) Adsdmiun1seusfuazmmvunanseine lugudeya Wy GRANT,

REVOKE
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2.1.14 GeoJSON

GeoJSON ilugunuums JSON fleenuuusiilonansnudnuazsgiimansse
wanvadanilaldBeiiud sunuuiifmuneauiansd JSON (JavaScript Object Notation) 7
uansefulasgULUUNNGTIN JULUU JSON  uansisteyalnesnieiudnuaenis
niimans veuwndeiiul woranauthine esuandvedliidionasrysunsusiads
(Point, LineString, Polygon) AMNANYMENTOYARAMANYY @mé’wmzﬁuamﬁa&guag
anuidunuuvesyn auuaevdn woztduvouiluansady wazUsuma daia uas

piinelugunanemiaen Weld GeolSON woUNGLATUNISAIMUAELINLAZNTUIVNIUY

A A

fodiar197  @1UNTATPUANUATEUARUVDIUINITVRIAULA - dIUYeI8URs GeolSON fAp

TopoJSON 7duuimanninuasilnsalninlad enud
2.1.15 GeoServer

GeoServer LHuiteunLiuUopen source fisassunInsgIL ISO/OGC 11a WMS WFS uae
WCS uonniudssesfumsimunmsuaninasie Style Layer Description (SLD) wagn1sAnnsas
nswnfiaeyane 1msgIu Filter Encoding BPATNANISH AN THLINTINANLATNTOVES
ganlfuas GeoTools. GeoServer Wansie Java s GeoServer 3aiu Serverlet nsldau
GeoServer mmaaLﬁ?iauﬁaﬁu%’a%agﬁmamﬂﬁmmﬂwma ﬁgﬂ,ugmwwm Vector iy file based
YU Shapefile 38 Geospatial Database WU PostGIS, Oracle, ArcSDE, DB2, MySQL ez SQL
Server iusuvioidensefudoyaiiiu Raster Wu ArcGrid wag GeoTIFF 1udu nsBenliuas

o
Y

USuues Map Service lngld GeoServer @un5av191UNIUNIG Web Browser lavisau
2.1.16 Leaflet

Tuthagtumans 9 auiezdunsiuusuiiesulatanglidniseiis 9§ wWu Google Map,
BingMap "3ovsiduunuiinuy Vector g Highmap (https:/Avww.highcharts.com/maps/derno)
sy uidmsu Leaflet §18u JavaScript library fiiuldfamaunuiiooulalfegnsieneuas
anansaUfunssnuildmuaNdosnsEldny lanwaizn19viuRaIe g funNsleulanty
OpenLayers 3azilunmsihdeyaluguuuusg  uuansuu wu Point Line Polygon #3en15vih
Heatmap fanunsavhlduiulnglutlagiu Leaflet Awamnlvisildauils JavaScript Tugdiuy CON
Tnaslisndugios Download IWdundnssly Folder Snsoluannsadentdnuriumsesulaildiae

Mauansdoyauruiuy Leaflet Hufaunsavinlawuiieniu OpenlLayers s1uazidunLfisifinanunsn
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Alan http:/leafletjs.com/ adnusauliisuiu Openlayers AdgAdIeiuNSUTEULBUTERINg

A Y

GeoServer fiu MapServer #38nde3 Cannon VS Nikon faflinguszasdiiiaaisnin azaeiuing

[ o

gniaulumsate Leaflet uaz Openlayers Awuieniu finguszasdmilouiufoioasnsinaus
WHUAULAY ssiuinseilaidu wien gniaw a9 wenan Leaflet uaz OpenLayers Yaguudall API

Suflannsatundeu Wawunufiuwduldsnigu Mapbox, Goosle Map APl uaz D3 1ugu
2.1.17 MQTT (Message Queuing Telemetry Transport)

MQTT (Message Queuing Telemetry Transport) tuluslameadiunsultdeioninuszning
gunsal Tegldluwardadsauuu publish-subscribe Favzuansaanlustanoadusingaiundily
Tawna Server-Client Tunissudsdoya wilusTnneasusguumalulad TCPAP Swilvinisdsdeyariy
15iims loss searinamis MQTT  gnitandusniieldlunisdstogaainiiinslnadslivuudises
\indsatiaen

NaNNISNIIUVS MQTT

Wslapea MQTT wisunuwwasgUnsallwinisasandu 2 Usewan loun Message Broker

ey Client

MQTT Broker iu@ninasdainindisu Message fidsan Client shndauaziids (Route) T
&3 Client Snsnils MQTT Broker a1snsasulanane Platform laiinagifu Window, MAC OS, Linux,
Ubuntu waz Raspberry Pi lnefiisnaninsaasas Broker auldanueas (On-premises) 1oy
Open Source 1 luunmEezldfansemn https://mosquitto.org/download/ #39zW1UTNT

nglrusnIsuudunesiin (On cloud) Al

MQTT Client Jugunsalivimifidsdoninuluds Broker wazrluvazifeniuiannsadu
Joauain Broker léistae Tng Client i a1vaslugunsaluszanlafled wu Micro controller, PLC,

Arduino, Insdnviiletia siulutsrauiimasaie el Library @ususu MQTT Client 1@

selunanIsWeNsauwuy - Publish-Subscribe  vilvin1snadisiisadinsy  MQTT  wulyl
] [~ ¥ v '3 LY 1 < a6 a 9 & o (Y] = 1 o v 1
Tududedigunsainndieguudniisniufedniu wsevin VPN fiu tigsusivivld MQTT Broker aguu
IP Address M8u Public iesfiien d@au Client fduq ludnduseadu Public IP velfigsuwAaunse
191949 Internet 1@ 1wl Clientl Adgaunsadstonum Client2 lolaef Client1 lisndudaq
A 1 (% . 1) Yad | a o Y A o [ [ Y]
Weuseriu Client2 lagnss waldisdwmn Broker Mhwmthildudianardlunisiu-dadayaunutiues

N1571197UY89 MQTT Client
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MQTT Client "uazll Command Tunsasluda Broker amus 5 Command oA

Command Description

Connect | \umiasvemnaousiollss Broker lwiunawd Client 2003321 Address 189 Broker,
Port 7113 @elapin@iesld Port 1883 1ilu Default TuEla User/Password wia Certificate 1u
maisausie (d1d)

w e E] P
Disconnect iumsias ﬂ‘lﬂﬂi mMalTauna’in Broker

Publish \flumidstanmuan Client #wludl Broker lanmarmuanauils uu Broker azlgasAi
\Fundn Topic lluAafiwue AdBnL Tag 1w PLC 11w Topic :
temperature/floor
temperature/roof
temperature/room

A - a a . )
lufiil temperature azflanwnizadany categories name w3a folder lumTiiiu tag #ihag

A . - A e v
Subscribe Client 3280770 Subscribe Topic NBELUW Broker & uazidledl Client Buvitms publish 7
ol ol g we . . | e o - - [ (]
Iwailult Topic iTA3 Subscribe Bt WatLA Client 9z ldTUTaA N Inivwilas ludasiag
8 194 ClientA subscribe Topic: temperatureffioor agi 31Uk ClientB ¥1n17 Publish i

. d_ X - . .
guwnpiiaanu i Topic & ClientA wzlaTusguinpiisgayiui

5w =

of o '
Unsubscribe | Aadasuni@inms Subscribe 91 Topic 16 Topic wits Taufiannuzds Connect U Broker atj

AN 2.4 Command lunisasluda Broker

Fiain: https://sonicautomation.co.th/matt-for-iiot-application/

A15u1 MQTT wnldlusnu loT

fegnanilsweinistiies MQTT il e ansvihsguu Menitor / Control seuuAIUAL
siBumefidn Tusogaiasld PLC Su Micros20 dafiu PLC simgawnerininuusud Allen
Bradley Tnefi Rockwell Automation Taann Library 7iviHls PLC vhueindidu MQTT Client 6
uay PLC ynsseduimesdiiinge 3G Router ludauues User Interface il Monitor / Control 2¢

Ttwanndndululnsdnniiens ¥o loT On OFF &sarunsaluanuilgeaulans vialu i0S wag Android

& MQTT Broker 14§1#@n#ea1n mosquito fnsauumsuitaesnly Window10 Pro


https://sonicautomation.co.th/mqtt-for-iiot-application/
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I
MQTT Broker
Public IP Address
2 Micro820
— 3
3G Router
MQTT Client Application MQTT Client UDFB

AW 2.5 N15U1 MQTT wnlgluany loT

T https://sonicautomation.co.th/mqtt-for-iiot-application/

2.1.18 Node-RED

Message Queuing Telemetry Transport (MQTT) 1 Protocol feenuuuuiionsdeuse
WU M2M  (machine-to-machine) Ao gunsalfnsievedoasiugunsnl Taeifudiumisves
walulad 10T (ntermet of Things) Zudumeluladfidumesiinfondedugunsalig 9 wu
Inséwidetie sneud ngviad fidu dhivdumesidamiliaunsaieslademsiugunsaling 4 ¢
Tnoruedetnedumesiln Teazilvmudanusn puauaunsainng 9 andiduls wunsdlnde

Tflutuaniiou 9
F9 MQTT Wueendmsuluslanealitvintdu laeuannisineiuees MQTT 939 ol

druusznau 3 ag1afe gada (publish) , #5U (subscribe) wag dnana (MQTT broker) lnggSunsans:

srldaunsalvfinluunle veifissliuonndindunsalusunsuiisessulusinaea MQTT Auiesnaua,

=

y y

21.3C
. MQTT
publish broker

Temperature sensor

AN 2.6 Schematic data flow from sensor (machine) to devise (machine)
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fian; https://medium.com/mmp-li/
2.1.19 IDW (Inverse Distance Weight)

IDW %139 Inverse Distance Weight a1danann1sinisunislnalAesiugouianudunusias

1%

wuilunisiuwine  w dudeidents  dumbsaaniineginaniandumdnanuddguinnii

q

fundsiegintlng  adunsussnaaiiiugeilivsveanuasudaduresiinguudins

[ ¥
1 ! [ v A

Umnyaligndnindiessesnng  Aigasdminisdsuudamiusseennaainanlinsuanluds

PN ] ] = a:' oA vl )~ o o & a1 D o =
ﬂﬁwmﬁqUﬂqﬂqm@@‘lﬂ "?NGﬂq9]‘V|‘V|5']‘U?’TTV|@Qiﬂawq@ﬂgﬂﬂﬂqmﬁqﬂmﬁigmﬂ']u’]WUﬂiJ']ﬂV]a‘GﬂUﬂ'ﬁﬂigﬂJ']m
1 dl 1 1 5
ﬂ']"q@lﬂlllmi']‘Uﬂquu

AUN1IN13ATUIUYDS IDW (Inverse Distance Weight)

[z
Yil =
75\
NN
2| gm
ij

g 7 = urvesgaiivsiuan

& = '
= UTBHENI99INYANNTIVAT

=
|

= Hugenlinsiuen

n = Juaeeniddigididen (nezilu 1, 2, 3)

known peint known point
50
30

'd/\’ 67—"1 (]
.+.

interpolated
point

S S =

52
known point
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A 2.7 $79E19N15A1UI IDW (Inverse Distance Weight) 30Ins1uaza e mtinnuen

HNRUYDITEEEI9INALALY UAztINTINAUAINTUUNATINLYNIIMERATINYBUWILN
u: https://slideplayer.com/slide/10557813/
2.1.20 Arduino IDE

Arduino IDE 1Julusunsud “uans” Tunisldaudneeay Open source @4 Arduino IDE 9%

NN Fnsaseninerauiiomes LiinaztdussuuWindows, Mac OS X %58 Linux AU Ua$# Arduino

FelusunsuileanuwuulniedensleulanuazsUivanlusunsums@isuinguasa Arduino

Arduino IDE @ IDE ga31an (Integrated Development Environment) A9 d@iutaiuved
FTUUNTNAIU USOFITIUAN 9 NIzAReYIuiae Developer MInvleLaRAUTINMU Application

WeesulmAnAINsIAET gndes wind asteaeussuundaviale vilinisiauieua 4 5unndu
2.1.21 Python

Python 18untsnmsdeullsunsuiildestsunsvarsluiusoundndy msiaugondus
Inermanstons uazuuvBudsuds (ML) dnimunld Python tiesanniiussansnm Gousiie uas
ansavauuuLmasesudng Teunnine vaileenduad Python @wnsanflvanldns waunis
vhausmfussuumnUssamiasiinn N tunstamn

Python $idafladng
UYoRR19%) Vo9 Python leliA

o Wnianawnsasuuazyhaudnlalusunsy Python ldegesdenie iesanid
hensaluguniloun gy

e Python  ilhaussulFedradiuszansamuntu  fesnnmneaunse
Feulusunsu Python WleeldlantevasiianSoudisutunnwdug Snuinune

o Python flausBmasgruvwialvgfilaedilddlddusufownen - feowni
g dlideadeulatulvadtmun

o TnewnWawianansold Python rufunisnms@eulusunsuseniendug wu Java,
C uay C++ loognsdrune

o vhiiguru Python Tutlgtuiiniauniindeslinsaiivayunarsduauitilan mn

Uszaulym auaunsasunisativayuegesinsalaanyusy
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o Tnofuvastoyanidulsloviunmneuudumedidn mnaafesnsGeui Python
Mgy AuaNnsaAurIAle unkusihaeun1slda na1susenay uasdlle
Ui laeg1aienney

e Python aunsaldnulduussuvufUianismeuiiamesniee wu Windows, macOs,

Linux hag Unix
Python fin1sldeuagngls

A1 Python dnseinisldsiunatsegaslunisiaiuiueUnaiady F95imisdingng

€

=D,

NERIRY

o @ & Aag ¢
ASNRAIUIIUH AT WIS

o Y =

) & o acs ¢ v =) = a = fo A ~
MsHaLINURAdSWnasUsEnaUmeilentuLTAe U N utauT Rl Ulwaniuniswiie
E% 1 Y 1 1 @ 5% 4 [} % d' [} <@ e‘dl'

wanstayasagly Megrsy Auleddeddnauiugiuteya Feasduiuleddu uasunles
JoyailodeoyaruaIeyny

Python iUsylgatdmsunis@eulania@snines Weosiniilausissnuiuanni
Usznausmalaan@euliarmtndnsuiladduniapuandudeu dnimuirdsldnsuisn
Python ivianvale@ediinsesilefisdunmuntieai1advieunandulmsdulas ety
a v ) | ' v @ I P I a ) v Iala N oA
3NAIE HI081NY UnwaILIaINsaas19lassasedukeundedulan eyl ung Wiesann
T ndusoadeudulviiarun andudnimuiaiuisovagaulslasldiasoslenaaouuag

as Yy = A A
LWTHLAIN I@EJI@JG]ENWQW']Lﬂﬁ@ﬂll@"l/lﬂﬁ@llﬂ']ﬁlu@ﬂ
LY va Y a s
STUUDALUNRAIEATUA Python

nINeuansUdAenIwIMadeulusensuiiiiauiuydvhmuunfdulilee
Sludd TUsunsuuessldansus Python agraunsuaeiiayinliaiulseaniunaleeena

srastolu i dululnednlugia:

o N5tUABUYRLNAI UL ANS DU

o nsuwdaslndidulwdussinnou

o = U 6 YV
e nsaumNgTululwavamnu

(% ¥
v A

o  MIANTUNMINIIANRAEANTTUNLFI
o MydEAIUBILA

&
e MSANMUlNAALLDIN



o MIALHUNTIATIEITUTINNUFIY

e NSAUMTBRANANR UTANYINE
IgnAanstayauazuNsTUETUls

Weaniteyaniruitulinua1antoya waskuBuasulla (ML) avasy
Ao esIissuFINToyalnednlutfuazihueldegauiugn dnInenmanstoyaly

Python dwSususnuineeansdeyasiiag el

o miudluazautoysitligndes FaFenimsviemuazerndeya

o MsuENUazidenAuENTRANY vBITeYA

o MITEYszandous Jadumaifindedifienumnedmiudeya

o  NITAUMADAMNNY VoY

o nsuanttayamenlngliunuginasnsivl wu wiugiidy nTrus Falnunsy

LLaSLLNUQﬁ’NﬂaQJ

Uningremansteyaldlausis Python ML iginruluaa ML uazadiasmdnuunfidiun
Uszinndoyalaograusiugl yanaluwiniangg Tiuuniuy Python lieyinauaun1sanuun
Usglam wu nsiuuntssiavzvain dernu wasnisiuddeyamaenieis nsidndes uaznis

andnlumi dniveneansdeyadsld Python dmsuAudsuis Fulunaila ML Juas

(% (3 4
NTWAUIYDNALLIT

LR

namendsinly Python dnsunumumsimuiiarnsussenaldgensninneg

e
The

o nshamuUnlulAnvasganNAws

o  MsAS1ENALISIALORLULR

o NsEuANSIANSIATINR B RS

o NMSHAIIAULUUZINALIS

o msimweUnArTuUaaneUlnelilausisdiufnsedlduuunsiiin (Graphical User
Interface %58 GUI)

o MsAILLANTITURANULUUIYY TUaudAlanunTugouNNTY

SEUUNAHDULINAKITONLULR
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N15NAAULINAWISTUNTZUIUNITNTINADUIMNAANFATINYONAWITATINUNAZWEN

Anrianseld ieliwulainwendwisluiivatinnain

o Toetnauldinsudsnnismaaeuniae Python wu Unittest, Robot wag PyUnit Lite
yagouNTTuiBeuiy

o fmaaoumendsly Python eleunsdiililunismaaeudmiuanunisaimsviaaeusieg
fhetraty fneaeultilonaaeudumesmelivoniuueundindu drulsznoureniiug

waee wazAauUR g

PnNauIaLsalASasilaratgagnieBenltansUusnaaaulalnednlul@ lnewasedls

=

wianfisuniasesliosiusi/Jsuldonlud®@ (Continuous Integration/Continuous Deployment
%38 Cl/CD) Millinaapuuazininugendwisldiasesdle CI/CD WU Travis C Wag Jenkins ey

Tinsneseudululnednlud® wsesile CI/CD azSunlvansusnaaay Python lagsnlusi wag

v °

eNUNaNINAFRUNNASITnRmwnswWasuuUadan iy
2.1.22 visual studio

lumsvhgsialudagdu  ladnmsuwelulageineg idwaeglunmsviing  Wesnaiuns

(%
CY R a A a

Mauldsinsy wavAanaiades  a@snsavinaulaaniiwilnauuieey fdsuiingsnansefanisaiu

]

Tngslatmaluladinigeg Wingaglunsyinenuy SISz uuYTeInaunInesi1eg etglneuly

AuazaIntunsvihendliuandnauy uazgaadeRanainsneg asly sszuunmsinusie du gn

(3 (%

W Ausnlaetnlusunsuiies FIHNAUIEADITINAUNTYIVDIADU TN RITGRI
ABNN DS TaPaURIADSTUINANEN WY WU C++ , C# |, Java, VB, VB.NET, PHP, PYTHON,

GROOVY Wagn1wdue snunug Janeiiiasn1wnilmnuaiinsawasnsdaunuanaisiuly

& Y Ay 1Y) U yya A A d A v | DRy, o & v
Tuagiussuuidesniaiau  ludatuldiinieevselusunsuidimngaglifiamunlidndudes

Y

Y =

WEUNMYIMAALAUABNTIADSIDINIMLA WAlUTLNTUITHIENAAAUABLTIMDS WlUTEAUNTIWE &

S &

LU

LY

FusmgnINgEaInkazanansineubiuniianiluegaunn - Fdusunsumani

[2
[y 1

ety Juediuinglinmuila@ow waslusunsulafimuzaniuaiwity Fezveuusl

TUSHASUDNAINTINTDIN Visual Studio

Visual Studio (waagdle) Ao lWsunsusmvilsniluesesdlenvieimuigendwisuayszuy
99 Baaunsofnsedearsuaneiunsuinnesidlussauniludy widtldaunsaimundussuuies

16 mngaudmuntw VB wag VBINET iasannlulasgondlaimunlusinsuuasaisnduanaiveiu
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wWalildaulagesiunaziu  fadnluswnsuesazinaseslaunldlunisiauisesanlimiadussuy

anee wisadudiuled uazuenndindusingg

fany Fwaagatedadulsunsudmilanduniosenivioimugedwisuar ssuuiiee 39
TUsunsulaiinisinsedealsiumauimaslussauntad  wildanusaimunduszuulamenuias
v (v o d‘ = Y [ Y a [~ 2 & & I d' 1 )
HnimunazasewioveslusunsuunldimuneliAndurendnisusossuuneg  Wietieeune

ANINAYAIN karaanaIN1IviuLasteiananliiluegiwin
2.2 aAujineniuszuunisgiudeya

2.2.1 Uaya

¥ @ a

Uoya (Data) fip VeLaa3aviselTeesMNeITeeuAwNe o Wy Y dnd Awesdaui w8

Ingaglugluuunmnsausenisdeas n1swdannumeig kazn15usznana Fvoyaenaaglauain

o
1% Y [

msdane N353UsIN M3iadeya Wuldvisdayasaan an Feoe viiedgaanuella 9 Nddgazdes

Y

finnuduasa uazseillos Fefhegmvedeya 1wy Azuuudey JotnSeu e ang [Wudu
2.2.2 g@3dund (Information)

asaumel (nformation) fie deyanliriunsyuiunisUszanana 219ld350e 9 Wy
! a A qu A O | Aav o a 2 o 44' a v ) 2N
ALadevseliinatiatugs Wy msideaifiven Wudy ieidsuiuasanindeyanilulviesly
sunvundiauduiususedaune ety wetnlUldusslevdlunsindulalvineulagvidig o 1o

FeensaunAUIENaUMeTaYALENA1T (e MU e 9 wadailleisedlieglusuniiauming

' (%
¥ a a A

Tnedayanmmuiiunniul Ivaregduuy wu Juduay dennu Juam Feoewne 4 15

Y

anansasuieyaliaindiusing 4 lddnaesuideyaniann vy nsile mevyn wasnnadn

kY

e

2.2.3 gﬂu%’aga (Database)

6 =

gudaya Ao Nivkazsiurindeyasgrndussuuniadidnnsednd Fsausafivioyalavn

Uszan hidmzilum fmie suam 3dle wezlng aaaunsaldgonduisnSenitssuunsdnnis

'
1 ¥ v A =

grudaya (DBMS) wiedaiu (au wazuiludeua Tussuupeuiinnesaiin giudeya §adefis DBMS

<3 Y

s

a9 warsimdasruuguteya viselUsunsudszyndninestesiugiudoya

2.2.4 szuugudaya (Database System)
spuUgIudeya (Database System) fio seUUNTIUTIMTBYAAN 9 MAeasiulimeriu

agilsruuiianudniussenindoyanie q MdaRu lussuugudeyalzuseneusmeuiiudeyanany
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Aoy a' Y o v U Y VYY Y] | & a v on v v
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Y] Y X Y 1 a a = I3 csa a a A ! %
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v

TUsunsusing 9 Mdetesiunsidgiudeys Bendn seuudnn1sgiudeys wse DBMS (data base
management system) ivthglvigldidndteyalaivarainuasivsednsnim msnnadeyaras
dldoradunisaingiuteya nswdlugiudeya  viemsdsmauiieliladeyann  Ineyldl
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2.2.5 ANUEIAYYBINITUTEIAHALUUTZUUTUTDYA

nmsdniudeyasudugiudeyassneliiiauseleguail
1. @150anANUTIPeUTDITaYELA

maiuteyarimaediulivets q 7 viliAneugideu (Redundancy) Asliunsihdeya
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(Database Management System : DBMS) a¥¥igmivauaug dauls iesninssuvianigiuteya

v
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nsulanaganadveyatiteunuagitlatig
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neliinANUtaLIvapyaty (Inconsistency)
3. ansalideyasiuiuld

gudeyaszdunsimnudeyasulithedu dlumnglddesnislideyalugudeyaiiunan

wiludoyasineg Aagyitlilaedty
4. anansasnwiAugNdesteislavaslays
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5. anunsaimuanuunnsgueeIiuvesteyala
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maivteyasiuiulilugudeyassiiiaunsafmuauiasguvesdeyaldsiuviannsg
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v |
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Y
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N"1590NLUURUN SR INTITIAAMNANEINAENTUNTUTE LA ARATLAMAINDINA

Aeluningdeusms Jadunisesniuvdmvsumsasiaiauasinmumiaiasdaeldinalulad
=) 1 2/ ! L3 (% ¥ s o Y Ao !
wseeuwesiiay - lavdiuresgunsansiainuszneuludelulasreulnsaaesivinutnfuen
PMNIBUYIANT Faaunsadeyaruatengliany lagdldamnsaianunanisnsiainvesisdas

wuwasudazvilaliannsyuulanmatayaanine neluguiuy Real-Time Dashboard s3ufiussuy

wnufioaulal Web Map Application
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3.1.2.2. n1seanuuuaUnIaingaia
nseenkuugUnsalimuwesiuiuangimnlilunisnsiaingunimenia uaginniy

HALUU Real - Time Taufiuszuuwiuiiaaulatl Web Map Application lnganunsauanaguiuy Aagy

3.1

@@P

python

\|//

g
}:@:: s ) -

vasafuigatia WI-FI Server
dw PM2.5

A7 3.1 MsRRusTuURUeaelduesa ESP32 DEVKIT V1 / NodeMCU



3.1.2.3. JUUUUN5ARINRTBULLDS
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A 1 s
AINN 3.2 EULLUUﬂ'ﬁGl@'N?]iL‘UULGUEﬁ

3.1.2.4. YaAdedoya

TUNDULSNTUNITIANITAUNITINUVD IR UL DSABIUTWATY Arduino IDE Fadulusinsy

Fusuldsunien C wenmuamasdaulvlunsyhaulyiueumesaisnisonlnanadai@eulud

MU N aUANUABLRILNSS LausI3NITAINIS199 2

A1519% 3 laus1ansesrinnisansa

laus13 OLED Display

adafruit_SSD1306

adafruit. GFX

adafruit_BuslO

laus73 DHT / AM2302 Sensor

DHT Sensor Library by Adafruit

Adafruit Unified Sensor by adafruit

1aus13 Plantower PMS7003

PMS Library

MNsiulAnLe LB $1ININ1581UAN
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© pm_air | Arduino 1.8.19 (Windows Store 1.8.57.0) = o x

File Edit Skeich Tools Help

pm_air §
<Adafruit_SSD130&.h>
splash.h>
<Wire.h>
Adafruit GFX.h>

h

1 <pdafruit_Sensor.h>

e SCREEN_WIDTH 128

SCREEN_HEIGHT 64

Adafruit_SsSD1306 display(SCREEN WIDTH, SCREEN HEIGHT, &Wire, 1);

#ir <DHT.h>

AN 3.3 YAAARULES

devihnisUeulfnasauds iinmsdialdaiiionsivaeuninugnsies

© pm_air | Arduino 1.8.19 (Windows Store 1.8.57.0) = o x
File Edit Skeich Tools Help

<Adafruit_SSD130&.h>
splash.h>

<W = h>
Adafruit GFX.h>

e <adafruit_Sensor.h>

e SCREEN_WIDTH 128

efine SCREEN_HEIGHT &4

Adafruit_SsSD1306 display(SCREEN WIDTH, SCREEN HEIGHT, &Wire, 1);

T ]
hi

PMS pms (Serial);
PMS: :DATA data;
nt pml;

© pm2;

t pm3;

//WiFi library

AT 3.4 ATIHOUAUYNABIVDIYAA

Mnsidenuesalazport
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© pm_air | Arduino 1.8.19 (Windows Store 1.8.57.0) = o x
File Edit Skeich Tools Help

Auto Format Ctri+T
Archive Sketch
Fix Encoding & Reload

Manage Libraries. Cirl+Shift+]
Serial Monitor Ctrl+ShiftsM
Serial Plotter Ctri+Shift+L

WIFI101 / WiFININA Firmware Updater

Board: "Heltec WiFi LoRa 32(v2)"
Upload Speed: "921600"

CPU Frequency: "240MHz (WiFi/BT)'
Care Debug Level: "None”

PSRAM: "Disabled”

LoRaWan Region: “REGION_EUB68
LoRaWan Debug Level: "None™
Port

Get Board Info COM15 it vl.

H, SCREEN_HEIGHT, &Wire, -1);

Programmer »[on Devkit
Burn Bootioader

#include "PMS.h"
PMS pms (Serial);
PMS: :DATA data;

pml;

t pm2;

t pm3;

//WiFi library

AN 3.5 1A9n Port WRSINUABLRILADSNTDISU

Mnsaulvian

© pm_air | Arduine 1.8.19 (Windows Store 1.8.57.0) = o x

File Edil Skeich Tools Help

Adafruit_SsD1306.h>

splash.h>

<W = h>

Adafruit_GFX.h

<Adafruit_Sensor.h>

¢ SCREEN WIDTH 128

i SCREEN_HEIGHT €4

Adafruit_SS8D1306 display(SCREEN _WIDTH, SCREEN_HEIGHT, &Wire, -1);

// pin for Du

07 3.6 SUlnanyAmEs

dl' o LY o & Y P | Ao 1%
LSJEJ“VI']ﬂ'ﬁ@‘UIVia@ﬁWLi’%]%LLa@QMUW@NLW’E]G]i’Jﬁ]ﬁ@‘UﬂWVI’J@i@
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@ comis (u] X
{ "pml": 2 ug/m3, "pm2 S": 4 ug/m3, "pmlO": 7 ug/m3 }
{ "pml": 2 ug/m3, "pm2 5": 4 ug/m3, "pmlO”: 7 ug/m3 }
{ "pml”: 1 ug/m3, "pm2 S": 3 ug/m3, "pmlO": € ug/m3 }
{ "pml"™: 1 ug/m3, "pm2 S 3 ug/m3, "pmlO": € ug/m3 }
{ "pml”: 2 ug/m3, "pm2 S5": 4 ug/m3, "pmlO™: 7 ug/m3 }
{ "pml”: 2 ug/m3, "pm2 5": 4 ug/m3, "pmlO": 7 ug/m3 }
{ "pml”: 2 ug/m3, "pm2 5": 4 ug/m3, "pmlO": 7 ug/m3 }
{ "pml”™: 2 ug/m3, "pm2Z 5": 4 ug/m3, "pmlO": 7 ug/m3 }
{ "pml”: 1 ug/m3, "pm2 S": 3 ug/m3, "pmlO": € ug/m3 }
{ "pml™: 1 ug/m3, "pm2 5": 3 ug/m3, "pmlO": € ug/m3 }
{ "pml"”: 2 ug/m3, "p
B rrozaol @ Show bmezamp Kaveina v | |9600 smud Cloar outpet

AT 3.7 HAYBINTTUYAAAS

3.1.3 n130aNlULLAE d319511UTaya Real - Time Database

3.1.3.1. ﬂ']iE]ﬂﬂLLUUﬁﬂ‘lJ‘il’agﬁ

PostgreSQL +Jusguugiudeyanuuiaiioudiuguuuu (RDBMS) Milugandwisswatiosway
Wikazinsiia (open source) NANUEAEHLAEETIDINLNNNIEY FagaiRuIuazSUNITaULalag

YUIUNWNTUAZENANIBaTEIRlaN. PostereSQL Hanuanunsatunsdnnudeyavunnlnguas

ee

ANuasatunsianistedagiudeyanduteu lagianglulasinisuazueundinduiineanisainy
a a a o v A ! = £ v Ao &

e swazUsyansam luiidetagnaniiniseensuulassaiiuas sUukuutoyandaiuu

PgAdmin F9L5188198ARIL

9197 4 wandlassadgudeyadiudninudeyawuges

pm25 humid temp date time
numeric numeric numeric date timestamp
without
timezone

N30 3 wandlassasugrudeyadiudaivgiuteya agdsenaulusag pm25, humid,

temp, date Wag time FUTIUALLDYARINITIN
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13197 5 uanssgazdendesulsidnnudeyawures

Forus ALY sULUUMIIAAU
pmM25 AN UaYEDIVALAN 2.5 numeric
humid AT numeric
temp RRIVRH numeric
date i date
time 381 timestamp without timezone

NN 4 WaAPNT18aSBuAT R USATAAUAIIINUILRSLUU Real — Time @79e13iu
LY a ¥ ::4'0) < U 1 < ) [ v} 1 1 1
Muwls pm25 dnthfiamiuaiuazessvuiadn 2.5 o JagtuueiwuweinsidinAiAiuazess

AN 2.5 dgUuuunsdaiudusuuay (numeric) 1Wusiu

3.1.3.2. msasgudeya

Turuddetlavinsasieuudeys 2 ssuufie @ues windows wag TuaIwwel Linux lngagasis
Tables vianun 10 Tables

1. A9831951UYBYAVUITLUY windows

MNsas1991519lngleAngs Create database 21NUUAS1IADAURIUNABINIT

*F pgadmin 4 — 5 X
[BAdmin Filev Object~ Tools~ Helpv

Browser & B w Q >_ Dashboard Properties SOL Statistics Dependencies [ public.data_air. £ airquality/postgres@PostgreSQL 13 x
v E servers 8 B> 5 Qv E v & @ v Y v nim -~ BP v B 5= & L B~

~ @ PostgresQL 13 | A ——— T

~ = Databases (15) -
> [l casts -
> 4% Catalogs Refresh
» [ Event Triggers
> % Extensions
> = Foreign Data Wrappers
» &5 Languages
> € Publications
v 4 Schemas (1)
~ & public
» [ Aggregates
» 41 Collations
> % Domains
> [ FTS Confgurations DataOutput Explain  Messages Notifications
> [ FTS Dictionaries —_—
Parsers
: - :i r:'. :,d‘,,s © No data output. Execute a query to get output
» [ Foreign Tables
> Functions
» Materialized Views
> @ Operators
> Pracedures
» 1.3 Sequences
~ [ Tables (10)
> [ data_alrquality

> E5 data_airquality2

> [ data_airquality3

AN 3.8 NasegIudeya



62

% pgAdmin 4 — B X
Browser § B ® Q >_ Dashboard Properties SQL Statistics Dependencies 8 airquality/post. § airquality1/postgres@PostgreSQL 13*  §§ airqualityl/pos... b3
> & srueliyt s =@v 3 Qv E~h 8 v YT v wm v BP v @B 58 a i W

> [@ casts irquali
> 4 Catalogs | & laimquality/postgres@PosigresaL 13~ |

» [ Event Triggers Query Editor  Query History

> 8 Extensions 1 CREATE TABLE data_airquality (
> = Foreign Data Wrappers 2  pm25 numeric(18@,08) NOT NULL,
» € Languages 3 humid numeric(180,8) NOT NULL,
» & Publications 4 temp numeric(108,8) NOT NULL,
5 date date,
~ % Schemas (1) 6 time timestamp without time zone
~ @ public 7 WITH (OIDS=FALSE);
> @ Agaregates 8
» 41 Coliations ]
» % Domains
> [ FTS Configurations
> [y FTS Dictionaries
» Aa FTS Parsers
» [5) FTS Templates
> @ Foreign Tables DataOutput  Explain  Messages  Notifications
» 1) Functions CREATE TABLE
» [ Materialized Views
> &y Operators Query returned successfully in 44 msec.
» {} Procedures
» 1.3 Sequences
~ [ Tables (2)

> 3 data_airquality
> [ spatial_ref_sys
» ) Trigger Functions
» [0 Types
> [ Views
» %) Subscriptions

AN 3.9 NSWEUAELNBAS1S Table

A o < = v o o 4 L s
Lll@'V]']Laﬁﬂﬂ%@qﬁq\i'ﬂ‘lmﬁﬁqﬁiUﬂqﬁLﬂ‘UEUEJHaQ'TﬂL“UUL‘U@?

% pgAdmin 4 — 3 %
Browser § B ® Q >_ Dashboard Properties SQL Statistics Dependencies 8 airquality/post. § airqualityl/pes.. 8 airqualityl/pos.. B public.data_airquality, € > /|
v = sl sllmal~-[alla~[s~-wl[@@~][ T -] wim ~[mb|~[a@-Isele|z]a] 00|

» B casts " "
i @
» 4 Catalogs & | public.data_airquality/airquality1/postgres@PostgreSQL 13

> 3 Event Triggers Query Editor_ Query History

> 9 Extensions SELECT » FROM pub

» = Foreign Data Wrappers

> 5 Languages

> ¢ Publications

v 4 Schemas (1)

~ & public

@ Aogregates
41 collations
% Domains
[ FTS Configurations
[ FTS Dictionaries
Az FTS Parsers

FTS Templates
DataOutput  Explain  Messages Notifications

time

jate
imestamp without tme zond

5 Funct pm25 humid temp d
{6} Functions
4 numeric (100 numeric (100  numeric (1008 date

»
»
>
>
>
»
»
> [Ef Foreign Tables
’ a
> Materialized Views
> @ Operators
» () Pracedures
> 1.3 Sequences
v [ Tables (2)
> [ data_airquality
> E5 spatial_ref_sys
> U8 Trigger Functions
> ) Types
> [ Views
» Subscriptions

WA 3.10 HA1ANT Create Table
2.1198371951u8YaUUTEUY Linux

55UV Linux A9 seuuUfURnIs (Operating System) Usstnmuilauifediu Windows 139
Unix Lagsguudue AuaNuutIgued Linux Wa9399uineis Linux kernel s operating

system kernel Jeviuthiduiinansdiefesening Hardware uaz application eudmsdnnis
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[
Y

Aa g v o o B a wa = gy ca & a ¢ ]
resource Milaglvilvunzan yadudunfeszuuliRnmmilanliaiugugunsaldidnnsetindaaus
wsesneuunesluautivgUnsal LOT awadn Ingssuuluinig gneenwuuanlidu open

! A < A a v [ Y = v Y o1 1 v o v &
source na1Ae LWusruuIUamelan lasfanansaditadanuaziinsiuiauls Tuidetlay

na1afanseankuulaTiEs LAz UsuUtoyandniuuy phpPgAdmin

N5 phpPgAdmin Anntuyin1sndseuugIudea

« C A lisosdu | wwwS.geo-nred.nu.ac.th/phppgadmin/?fbclid=IwAR132NNYkolYr7dFbUKOvbdBrNXT7qbuSqHkbWIvdEdywy) TWLVpyh2pHLA o 2 h © » 0O 0 H
M Gmail @ BB vouTube @ Maps @ @ @ naresuanuniversity.. [J LoRa loT: wellaf B Mode-RED: 10382.. P ph i

phpRgAdmin AL
= e

g s =
& Postgresal Login to PostgreSQL

usemame

[T R pe——

- ) Free Grammar Chec s

Login

AT 3.11 m3dldsuvemti phpPgAdmin

\HongUTeYaNTUYIINIIATINAITNY

< C A livaessdu | wwwS.geo-nred.nu.ac.th/phppgadmin/?fbclid=lwAR132NNYkol Y 7dFbUKOvhdE

NX77q6uSqHkbWIvdEdywy TWLVpyh2pHL4 o 12 © # 0O 0 i
be Q@ Maps @ @ @ noresuanunwersity. [Jf] LoRa loT: mehiiad hrasing To e

$0L | History | Find | Logout

® = P 8 @ L & &

owner Actians Comment
s rares [ I
postgres Drop

posigres Drog | Py

posigres Drop
posigres Drop

Aser |standard public schema

> |- v | Execute

Select all / all —> |-
Create schema

&server=localhosi3IA...

AN 3.12 NTASI9ANTI
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u | www5.geo-nred nu.ac.th/phppgadmin/?fbclid
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WAR132NNYkolYr7dFbUKOVbdBrNXT7qbuSqHk

M Gmail @ B YouTube @ Maps @ @ @ naresuanuniversity.. [l LoRaloT: wehlaf L. B Node-RED: 10382

PostgresaL $.3.24 running on localnost 5432 — You are logged In a5 user “postgres”

Ponpegaomn. (] posigresa

Create schema

poslgres v

Comment

Create || Cancal

realtime

€3 Paraphrasing Tool € Free Grammar Chec

-2 x O*» 0@ :

soL | History | Fing | Logout

AN 3,13 NsAvUATBLALADRUNYEIgIUTBLA
& A v ¢ o v = [ £ P
AaTeneRutlaziIMUAgULUUYRITBYalalaT UL lARIn W

v | www5.geo-nred.nu.ac.th/phppgadmin/?fbclid=IwAR132NNYkolYr7dFbUKOvbdBrNXT 7

uTube @ Maps @ @ @ neresuan university.. [Jl LoRa loT: waldab L. G Node-RED:10382.. W phy

PostgresaL §.3.24 running on lecalhost 5432 - You are logged In as user “postgres”

@ pubic’: [ sata_owqualy

estamp without time zone

se | Select | Insert | Empty | Drop | Add column

Alter

.. ) Free Grammar Chec

a2 x OOQ@

irandifonn

SaL | History | Find | Logout

24

AWM 3.14 HaansTldasegIudeNauLTEUU Linux

3.1.4 msdetayadnggudoya

TuduililowuwesiWousanudumasidnual aziinisdsanlaannseuvessumasusay

giadggiudeyalaenisld matt WWudnanslunisasrluda node-red 910t node-red awidud

darnveagueslunuligigudeyawazidiuues PHP fidielunisiiudeya
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A9 3.15 N5WBUAIES Arduino IDE tivedsAwuaslus matt

(9]

A o & Y Y v s &
Lll@V]"lLﬁi"\]LLaﬁﬁ]glﬂNaaWﬁﬁﬁu
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Auazooouunaldn 2.5

AADWBU

ANRIUKND

3.1.4.2 Node - red

AN 3.16 NAANEVDY Matt

1 Node-RED @nansaaniiunisniudunaunstiiiorinlinasvinauauysel

ANA 3.17 NM5YIN9IUVBY node-red

1. \Wouda Node-RED fiu MQTT. Broker

- livun MQTT-in ilensiadeuaduareauuaiin 2.5, AAud, weeArumglionn MQTT

broker wagzadluls Node-RED

2. sauAazwlay JSON
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- 1tlvun "function” iesiuAduaseaIvwIAEN 2.5, ALY, wazanmilidu JSON object uaz
WalAs9a319 JSON
- fgAlvug "function” ivedstaya JSON Tudaflsidudnly
3. windeidulianddluinuligegudoys

- Wvuawensiefiugiudeyandaanis (Wu MongoDB, MySQL) LitelWeuteya JSON adlugiuteya

whmamvuan1sWenseuarn1siuiindeyaluluunil
4. waiendudmunisudanaudiAduiuinsigiu

- 1dlnun "function” ileaTvdeuAWUazepIULIAEN 2.5 Lagdin1sudaiiauluds Line Notify win

ANAUNINTIFIUN AR
5. WaNADLATNAGFDU

- ATIVADUIINSWONSD MATT waznisleuadlugiuteya wazn1sudaseu Line Notify vinau

gneeslaglinissuves Node-RED
- IAFRUNTANANAUNINTIFIUIBYIINTSLANABUY Line Notify vinatuldegsgnaes

3.1.4.3 A1dle SQL dmsudedagadigiutaya
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) File Edit Selection View Go Run Terminal Help « 2 search DE0ao

" nu_air_in

php X

1 <php

2 hostname_db=
3 $database_db:
4 $username_db="
5 $password_db
6 $port_db="5
7 $db-pg_connect("host-

localhost”;

password_db dbname-Sdatabase

shostname_db user-$username_db port=gport_db pass

9 if(3db) |

10 echo “connected’;

1 } else {

12 echo 'there has been an error connecting';
13 }

14 $pm25 =$_GET[ 'pm25"

15 $humid =$_GET[ "humid'];

16 $temp =$_GET[ temp

21 $sql ="
22 INSERT INTO data_airquality(pm25,humid,temp,date,time)
23 values ($pm25,3h 3 CURRENT_DATE , CURRENT_TIMESTAMP)

24
P

26

27 $query=pg_query($db,$sql);

28

29 if(I3query){

30 echo pg_last_error(idb);

31 } else {

32 echo "Record successfully\n”;
13 )

14 pg_close($db);

A9 3.18 A3 SOL dmsudstoyadinguteya

Wievihyndunsuuiiaglinaansaanm

=] X

10.00 64.60 26 40 2023-07-10 2023-07-10 16.:02:49 405318

&[] odk_ocu
1000 6470 26 40 2023-07-10 2023-07-10 16:02'52 388095

8-l pare 19.00 64.70 26 40 2023-07-10 2023-07-10 16:02:55 439323
@[ pigud 19,00 64,70 26 40 2023-07-10 2023-07-10 16:05:00 467525
&[] plk_pgrouting 1900 64,60 2640 2023-07-10 2023-07-10 16:03:03 4235

@[] postres 1000 64,60 26 40 2023-07-10 2023-07-10 16:03:06.50816

10,00 6460 26 40 2023-07-10 2023-07-10 16:03:11 537216
10.00 6420 26 40 2023-07-10 2023-07-10 16:03:44 650303
7.00 68,10 2550 2023-07-11 2023-07-11 16:27.04.800109
400 68,00 2550 2023-07-11 2023-07-11 15:27.29.890163
@[] realtime 200 67.90 2550 2023-07-11 2023-07-11 16:27°54 954355
000 67.70 2550 2023-07-11 2023-07-11 16:26:22.075779
5,00 67,50 2550 2023-07-11 2023-07-11 16:28.47.17927
000 67.80 2550 2023-07-11 2003-07-11 16:29-12.260228

&-[@mr
&[] sai_smartfarm

* e 000 67.40 25 50 2023-07-11 2023-07-11 16:29:30.308659
@[ sensor2019 400 67.10 2560 2023-07-11 2023-07-11 16:30:04.45446
- sensor2020 18.00 6670 25 60 2023-07-11 2023-07-11 16:30:29 547445
&[5 sensar2021 1B.00 66.60 2560 2023-07-11 2023-07-11 16:30:56 65389

9.00 66.50 25,60 2023-07-11 2023-07-11 16:31:21.745075

[ e~ 0,00 66,80 2560 2023-07-11 2023-07-11 16:3146.524206
@[] sensor_few 1000 7430 2580 2023-07-11 2023-07-11 16:32°13.964538
&[] station1 9,00 66,50 26.10 2023-07-11 2023-07-11 16:32:30.096436

30 rowls)

&« C A livassdu | wwwS.geo-nred nu.acth/p 6uSqHkbWIvdEdyw o 2 Kk ©
M Gmal @ B YouTube @ M @ @ © naresuan univ B8 LoRa loT: mehiad P phpPghdmin €3 Paraphrasing Tool -.. ) Free Grammar Chec
h foad_delivery “ PostgreSaL 9.3.24 running on localhost 5432 — You are logged in a5 user “postgres” S0L | History | Find | Logout
- food_lecation P prpPgadmin: [ postgresaL”: [J]sensor’: ¢y public’: [ data a
® fws
- garage Browse
@- (7] garage_old
1234587891011 1213 14 1516 17 18 19 20 Next > Last
-1 geod3d
= geores_2022 Ppm25 humid temp  date time
@ [Jops 50 B0 99 2023-06-23 2023-06-23 16:33:10.76309
@[ huff_data 555 555 555 2023-06-30 2023-05-30 14:16:20.815368
b [3 Istzos 5 555 555 2023-06-30 2023.05-30 1522:53 039675
999 999 999 2025-07-10 2023-07-10 15:46:44 636258
+ maefaluang -
19,00 64,60 26 40 2023-07-10 2023-07-10 16:02.33 32084
= [l mestarciudisatz 19,00 64,60 26 40 2023-07-10 2023-07-10 16:02:38 338215
#- (] mungbean 19,00 64,60 26 40 2023-07-10 2023-07-10 16:02:41.406274
@[ odk 10,00 64,60 26 40 2023-07-10 2023-07-10 16:02:44 376105

backtatop ~
3

~ o & A ' s ! =3 Vo v
2NN 3.19 Naa‘WﬁLﬂJi’]ﬂWL‘UuL‘ZJE)?QﬂﬁQDLTJLﬂU‘l’JENﬁ’WUGUEJHa
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<99+ WuAaunu.mamn(3) Q & =

udsRpunmn eI mouxll
emabid 96 uAn.faua w1t
asitld

uSsApunmnMBIMA: BOvl
omabid 162 uan.faua 1

. yamumTARAINTINANE AT
Mduwsoninniaduomns .,

uSsABuRn M Bl
owmabid 154 uan faus v
au naumssafiansananetms |
| itiussminndadunoniu

AT 3.20 wadwsidloriuazeswuindn 2.5 ududaululal

3.2 NM1NAHaVAIN LoRa Gateway
3.2.1 1A509A N I IU9UIRY

3.2.1.1 gunsalinldlumsimuissuy

M5 6 gunsalnldlunsiamissuy

T
A

AN %9 S1UavLden 510
(un)
CVEH WD A TIAABUAUNINDINA &woo
PRGN (Temp, Hum, PM2.5) ﬁaqﬂﬂsajﬁ%’
3 AnINenae. | lun1sianaznsiadeuamnInyes
- (Temp, Hum, | snmaluaauiivioanimuandeud

§ - PM2.5)

(%
a o

g TngaunsaTaesig 4 fiflnase
ANUATNYDIBINA Lo SivanTsing
ANNENLNTO LN TIALAZII89UAN
gunnil (Temperature), ALY
(Humidity), LLasmwm?iwia@uazam
YUALAN PM2.5 (Particulate Matter

2.5)
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LoRa SAMR34
EVA MODBUS

Evaluation Kit

\Juganaaes (evaluation kit) Al
dnsum A ULas WRILILBUNELA
Fuildinalulad LoRa (Long Range)
sufulilpsreulvsaaes SAMR3G 7i

#5719l Microchip Technology Inc.

b,000

WINLNBS HACO
U H7-16/2C
AC

washnusnnes HACO Ju H7-16/2C
dusutesiulndonliiy wazdn
29951Wi Badauazdeanslddrodn
fugreulnsa graugwesylin wuy
N1E5719UNUA DIN Rail WBUHIUNNT
fuseaumsg LN CE LileAy
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<« C A Liaosdu | www5.geo-nred nu.ac.th/phppgadmin/?fbclid=IwAR132NNYkol Yr7dFbUKOVbdBrNXT 7qbuSqHkbWavd Edywy) TWLVpyh2pHLA o2 x O L OO
M G O ouTube @ Maps @ @ @ naresuan university A0l [ Node-RED:10382.. P phpfg araphrasing Tool -.. ) Free Grammar Chec. ok
delivery * PostgresaL $.3.24 unning on localhost 5432 — You are logged In a5 user “postgres” SGL | History | Find | Logout
P etpegasmin. (] posigresa sensor”: @ public’: [ dala_airqua
Browse
12345678910 Nexi > Last >>
pm25 humid temp  date time

50 80 9920230673 2023.06.23 16.33 10.76309
999 999 999 2023.07-25 2023.07-25 17.0301 902028
192 51 33 2023-07-25 2023-07-25 17.29.03.218543
124 51 33 2023-07-25 2023-07-25 17:29.19.333218
124 51 12 2023.07-25 2023.07-25 17:29:22 476378
6 36 182023-07-25 2023-07-25 17:5054.906822

il 65 38 18 2023-07-25 202307-25 1730 59.90597
I 66 64 18 2023.07-25 2023.07-25 17.30 59910776
- 66 64 12 2023-07-25 20230725 1750 50.912281
122 B4 12 2023-07-25 2023-07-25 17.31.04 913095
pe 122 89 1220230725 2023.07-25 17:91:04.914239
Pgud 122 99 25 2023-07-25 2023-07-25 17:31:04 920956
plk_pgrauting % 99 25 2023-07-25 20230725 17.31.09.906765
postgres 98 46 39 2023.07-25 2023.07-25 17-3109.911436
ot prica 9 46 25 2023-07-25 2023-07-25 17:3109.914335
- 199 46 30 2023-07-25 2023-07-25 17.51.44 921801
pump 199 58 13 2023.07-25 2023-07-25 17-3114. 824351
a 199 58 39 2023.07-25 2023.07-25 17:91:14.927798
realtime AT 56 13 2023-07-25 2023-07-25 17.31.19.90638
AT AT 13 20230725 2023.07-25 17:31.19.943109

17 AT 29 20230725 2023.07-25 17:91:19.95021
34 11 30 2023-07-25 2023-07-25 17:31.45.075758
68 BT 17 2023.08-15 20230815 1436 50, 370858
24 73 32 2023.08-15 20230815 14.39.23 892307
35 51 16 2023-08-15 2023-08-15 14:39.42.802125

82 10 37 2023.08-15 20230815 14:40.03 89857
8 78 A7 2023-08-15 2023-06-15 14.4023.912092

T8 80 17 2023-08-15 20230615 14.40.43.909573

164 50 1220230815 2023.08-15 14:41:07 793204

2 50 37 2023-08-15 2023-06-15 14:4127.797466

30 row(s) ack -
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Dashboard 9zUsenauling AnaferemuazessuuIniin ANLTY uwazaamall, nTWuaniA1Rae

LAZMTNANRYTAMAINDINTA FINTN
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3.3.2 ssuuuanINataya Web Map Application

Leaflet \ulausTs JavaScript lowiugedanidadsneunandumsvunndiiu Washadausn
Tl 2011 sessuunaavesuiiefiowasnarnevdinlneg s095U HIMLS waz €SS3 Tunydld laun
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File Edit
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X & Untitled - Jupyter Notebook x  +

[ Agoda [ Amazon @ Facebook T dumdwsoudwiuss. |y google-Search G Google [ YouTube

': Jupyter Untitled Last Checkpaint 081152023 (autosaved)

View Insert Cell Kernel Widgets Help

B C ¥ code v =

import json

import psycopg?

from geojson import Feature, FeatureCollection, Point
from decimal import Decimal

import numpy as np

from osgeo import gdal

from osgeo import ogr

from shapely.geometry import Point

import geopandas as gpd

# Custom JSON encoder to handle Decimal objects
class DecimalEncoder(json.JSONEncoder):
def default(self, 0):
if isinstance(o, Decimal):
return float(o)
return super(DecimalEncoder, self).default(o)

# Database connection parameters
db_params
"host”
"datat
“user”

postgres”,
"password”: "kee@991350629",

station = ['data_airquality’, 'data_airquality2’, 'data_airqualityd’, 'data_airqualitya’,

stations = [

{"tna "data_airquality’, "lat”: 16.73913939, "Ing" : 100.1986732},
{"tname": 'data airqualityz’, " 16.73263444, * : 100.1953316},
{"tname": "data_airquali 16.74974667 100.1909631},
{"tname": 'data_airquali 16.74842166, 100.1902474},

) Acer

A

| Python 3 (ipykernel) ©

Logout

Not Trusted

*data_airquality5’,’data_airqualitys’,

B ¢ o @ %

o

AINT 3.33 A python Tun1531A37989% IDW (Inverse Distance Weight)
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IDW (Inverse Distance Weight)
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LRI REY

AT 3,38 HASNSNNTIATIZI IDW (Inverse Distanice Weight)
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Workspaces

Manage GeoServer workspaces

© Add new workspace @) Remove selected worksp:
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0O AirQuality L4
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cite
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O re
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O mpr
O sde
(m
test_lab v
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O topp
0O wm

<< < 1 > >> Results1to15 (outof 15 items)

O* &0@ :

drandnfomin

Battery status: 40% available (plugged in}

Al 3.35 wadnsidletveyaluiiulilu Geosever

w@5audand styles Aldanlusunsu Qeis wildlvitudoyaiiinseiinuda

Q@ ‘U

IEEREH
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Layers

s A®RT-ARDO

» W air temp_cut
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Band 1 (Gray)
B 156.977554

1 5. 005083

Browser
Hey=xe
[
v [ vinl
¥ [ wtiewTanson
¥ [ wlasuziing Bavavd
+ [ sdn gis
v [ Tilewnsnioned
» [ Wladttnan
¥ air_humid_cuttif
¥ air_pma_cuttit
** air_temp_cut.tif
@ GeoPackage
/£ Spatialite
» W PostgresaL
 SAP HANA
I w5 SQL Server
“

2 D0 MDD
Qe 2 RPEq

G Layer Properties — air_pm2_cut — Symbology X

v Band Rendering -

Render type | Singleband pseudocalor =

a
@ Information

Band Band 1 (Gray) -

Min . oedransodUoTHecT Max B e

Symbology

B Min / Max Value Settings
Interpolation Liraar -
Calor ramp
Label und suffx
Label precison <
Label L

Value Color

Gontdan.

Ga.cchoul.

@moowED...

oda.a Gl
a®

Mode | Continuous ¥

& | | [P ]

Chp aut of range values.

Classes | =

Classdy Legend Settings...

 Layer Rendering

Stk ~ ok Cancal Apply Help

Load Style.

Save ac Default
Restore Default
Add...
Rename Current.
0 ® default
+ FRotaton oo
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diold styles L@Saissusosuainaglanadnsaanin

€« C O localhost:8080/geoserver/web/wicket/baokmarkable/org geaserver.wms.web.data StyleEditPage?198&name=style airqualityiworkspace=AirQuality 2 % O* 00
M Gmal @ B vouTube @ Maps @ @ @ naresuanuniversity. [J| LoRaloT wabdag L. B Node-RED:10382.. P phpPaAdmin () Paraphrasing Tool ) Free Grammar Chec. Grundnstons
GeoSe er Logged in as admin. | @] Logout @ en ~
Style Editor - AirQuality:style_airquality
About & Status Edit the current style, The editor can provide syntax highlighting and automatic formatting. Click on the “validate" button to verify the style is a valid SLD document.
L. Server Status
GeaServer Logs Data  Publishing | LayerPreview  Layer Attributes H-
=7 Contact Information
& About GeoServer Style Data Legend
Data Name Legend
[ Layer Preview style_sirquolity Add legend |
Workspaces wWarkspace Praview legend
i Stores ArQualty v
W Layers 0180
& Lover Groups Format
D Styles SID | @ Format only editable for new styles 53,0064
Services Style Content 100.9968
& wns Generate 2 defoult style 148.0872
& wes Choose One  ~ | Generate
£ wrs 969776
4 Copy from existing style
& wHs Choose One = | Copy
Settings Uplcad a style file
8 Global wanldd | bildidanvdla Upload ...
I Image Processing
[ Raster Access
Tile Caching 2 € @ & & ® % E |4 ront 12ptv Height 300px v
B Tie Loyers <Peml version="1.0" encoding="UTF-8"7> ~
2 <StylediayerDescriptor xmins="http: /fwww.opengis.net/sld” xmins:sid="http://www.opengis.net/sld" xmins:ogc="htip:/jwww.opengis.net/ogc” version="1.0.0°
@ Caching Defaults ximins-gml="http:/{www.apengis netjgml”>
. 3 <Userlayer>
B Grdsers 4 :LayerFeatureConstraints>
& Disk Quota 5 <sld: FeatureTypeConstraint/ >
§ BlobStores 6 </sldiaverFestureConstraints>
Security validate  save  Apply  Cancel

Al 3.37 n15kd styles Tu Geoserver
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1.95Ann9lUswnsyu Arduino IDE

- anuluian Arduino IDE 910 www.arduino.cc a1ntutdan Windows Installer

« C & arduino.cc/en/software Terx O»0@ :

MGmal @ € YouTube @ Maps @ @ @ raresuanuniversity.. Bl LoRaloT:mhilalL. §B Node-RED:10382.. P phpPgAdmin €3 Paraphrasing Tool -.. (@ Free Grammar Chec randmfon

PROFESSIONAL EDUCATION STORE on Arduino.c SIGN IN

(©.0] HARDWARE  SOFTWARE  CLOUD  DOCUMENTATION ¥  COMMUNITY »  BLOG  ABOUT

Downloads

DOWNLOAD OPTIONS

Ar’duinO IDE 2.2.1 Windows Wwin 10 and newer, 64 bits

Windows M installer
Windows 2z file
The new major release of the Arduino IDE Is faster and even
more powerful! In addition to a more modern editor and a
more responsive interface it features autocompletion, code
navigation, and even a live debugger. macOs Intel, 1 “Mojave” or newer, 64 bits

Linux Appimage 64 bits (X86-64)
Linux 2IP file 64 bits (X86-64)

macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits

For more details, please refer to the Arduino IDE 2.0
documentation. Kelease Notes

Nightly bullds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

- Wieaniluantasaudl Analalng arduino-xxx.exe tiioRndslusiunsa na Next TuiSes 9

& Arduino Setup: License Agreement - b @ Arduino Setup: Installation Options - X
Please review the license agreement before installing Arduino. If you Check ﬂ?e compongnts you_want to install and uncheck the components
\a2) accept al terms of the agraegement, dick I Agree. e 2:2) you don't want to install. Click Next to continue.
GNU LESSER GENERAL PUBLIC LICENSE A
Version 3, 29 June 2007 Select components to install: Install Arduino software

Install USB driver
Create Start Menu shortcut
Create Desktop shortcut
Associate .ino files

ICopyright (C) 2007 Free Software Foundation, Inc. <http://fsf.ora/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNU General Public License, supplemented Sy
by the additional permissions isted below. Space required; 482.9M5

ArduinoAll

i Cancel I Nullsoft Install System v3 1 Agree Cancel Nullsoft Install System va.( < Back | Next >

Arduino Setup: Installation Folder - X €9 Arduino Setup: Installing -
Setup willinstal Arduino i the following folder. To installin a % B Extract: ox123c3h
0 folder, dick Browse and select another folder. Click Install to | |
installation. ArduinoAll

rDestination Folder

I :\Program Files (x86) \Arduino Browse...

Space required: 482.4MB ArduinoAll

Space available: 11.5GB
Cancel Nullsoft Insta ¢ 3 < Back I Iﬂsalﬂ I ance Nullsoft Instal ¢ ] Back E I
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- Aurmuazaullananuulldarduino.exe Seniinglusunsy asUsIngIen nassUTnea1edl

@ sketch_oct2?6a | Arduino 1.8.19 (Windows Store 1.8.57.0) = (] X
File Edit Sketch Tools Help

sketch_oct26a
1 [void setup() {

~

2 // put your setup code here, to run once:

4}

o

o

void loop () {
// put your main code here, to run repeatedly:

Heltec WiFi LoR ed, 240MHz (WiFi/BT), 921600, Mone, REGION_E

- flaABua Wenulnantausnd ESP32 Tnglrnas File=>Preferences WlaUsingmiising

(3

Preferences TiAnaanasAll https://dLespressif.com/d/package_esp32_indexjson tUadlutios

Additional Boards Manager URLs: LLﬁaﬂaﬂﬁm OK


https://dl.espressif.com/dl/package_esp32_index.json

Preferences X

Settings  Metwark

Sketchbook location:

C:\Users\NiTRO\OneDrive - Naresuan University\ianans\Arduino| Browse
Editor language: System Default ~ | (requires restart of Arduing)

Editor font size: 18

Interface scale: Automatic | 100 5 % (requires restart of Arduino)

Theme: Default theme | (requires restart of Arduina)

Show verbose output during: [_| compilation [ upload

Compiler warnings: MNone

Display line numbers [ Enable Code Folding

Verify code after upload [ use external editor

Check for updates on startup Save when verifying or uploading

[ use accessibility features

Additional Boards Manager URLs: |:sp32_index.json,http://arduino.esp8266.com/stable/package_esp8266com_index.json E|

More preferences can be edited directly in the file
C:\Users\NiTRO\OneDrive - Naresuan University\tanas\ArduinoData\preferences.tdt

(edit only when Arduino is not running)

0K Cancel

- Buanulnan ESP32 vasawarlausis neldmds Tools =>Board: “Arduino/Genuino Uno”

=>Board Manager f43UL19as

@ sketch_oct26a | Arduino 1.8.19 (Windows Store 1.8.57.0)
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch act?fa Fix Encoding & Reload

1 q Manage Libraries... Ctrl+5Shift+I
{ o
VOIS 2 seral Monitor Ctrl+Shift+M
2 /1 g Serial Plotter Cul+Shift+L | Once:
2 WIFi101 / WIFININA Firmware Updater
4}
- Board: "Heltec WiFi LoRa 32(V2)" > Boards Manager...
- . Upload Speed: "921600 > Arduino AVR Boards >
6 void 1 cpPU Frequency: "240MHz (WiFi/BT)" > ESP32 Arduino >
7 // s Core Debug Level: "None” b ESP8266 Modules >
o PSRAM: "Disabled” >
;4 LoRaWan Region: "REGION_EU868" >
9} LoRaWan Debug Level: "Mone” >
Get Board Info
Programmer >
Burn Bootloader

- \fan esp32 wapanUy Install
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Type All v | lesp32
esp32

by Espressif Systems version 1.0.6 INSTALLED
Boards included in this package:

ESP32 Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32
More Info

Select version v

Install

0 Desktop

Remove
Close
ada g
2.35Aanelusunsu Modbus Poll
= 6 .
- 1donlvla ModbusPollSetup64dBit.exe
— O X
Modbus Poll 9.5.0.1507 X +
® New ~ b e © @D = 0] ™ Sort v+ = View - o
& v N « M.. » Mod.. v O Search Modbus Poll 9.5.0.1507 R
™ Home Name Date modified Type
> OneDrive - Persc (& ModbusPollSetup32Bitexe 27/1/2564 1:40 Application
(& ModbusPollSetup64Bit.exe

277172564 1:40 Application
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- N3RS ModbusPollSetup64Bit.exe Tnen1sAdA next iﬂL%'IE]EJ‘]

(37 Modbus Poll - 64 Bit

License Agreement

Please review the license terms before installing Modbus Poll - 64 Bit.

Press Page Down to see the rest of the agreement.

@

End User License Agreement.

You should carefully read the following terms and conditions before

using Modbus Poll. Unless you have a different license agreement signed
by Witte Software, your use of this software indicates your acceptance of
this license agreement and warranty. If you do not accept these terms you
must cease using this software immediately.

Copyright.
Madhiis Poll ("The Software™ is convricht 2002-2021 hv Witte Software

If you accept the terms of the agreement, select the first option below. You must accept the

agreement to install Modbus Poll - 64 Bit. Click Next to continue.

O1 accept the terms of the License Agreement)
() I do not accept the terms of the License Agreement

'
5

{37 Modbus Poll - 64 Bit

Choose Components
Choose which features of Modbus Poll - 64 Bit you want to install.

Cancel

Check the components you want to install and uncheck the components you don't want to

install. Click Install to start the installation.

Select components to install: Program files (required)

[#] Desktop Shorteut
[¥] Quick launch Shorteut

Space required: 3,3MB

<gack | Instal

{4 Modbus Pall - 64 Bit

Cancel

{37 Modbus Poll - 64 Bit - X
Choose Install Location
Choose the folder in which to install Modbus Poll - 64 Bit. k ¢ y

Setup will install Modbus Poll - 64 Bit in the following folder. To install in a different folder, dick
Browse and select another folder. Click Next to continue.

Destination Folder

Browse...

Space required: 3.3MB
Space available: 28.0GB

< Back Next > Cancel

37 Madbus Poll - 64 Bit

Installation Complete
Setup was completed successfully. K ¢ 4

Completed

Show details

Completing the Modbus Poll - 64 Bit
Setup Wizard

Modbus Poll - 64 Bit has been installed on your computer.

Click Finish to dose this wizard.

ac nish
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3.35AnnelUsunsu Microchip Studio

- 13onlwd as-installer-7.0.2594 full.exe

— O X
Program X +
@ New+ ¥ (O B & W MNosotv = Vieww | ses
e « lo.. » Pr. » v G Search Program p
/} Home Name Date modified Type
» OneDrive - Perst Modbus_Poll_9.5_Pass_plc247.com 2/10/2566 13:17 File folder
E as-installer-7.0.2594-full.exe 22/9/2566 16:37 Application
Wl Desktop » ﬂ Modbus_Poll_9.5_Pass_plc247.com.rar 29/9/2566 13:27 WinRAR archive
i Downloads # & mqttfx-1.7.1-windows-x64.exe 1/10/2566 16:22 Application
% Documents & r@ teraterm-4.106.exe 22/9/2566 16:32 Application

- ¥IN15ARRY Microchip Studio Taen1saan next TuBase

Microchip Studio for AVR and SAM Devices Microchip Studio for AVR and SAM Devices

Microchip Studio Microchip Studio

You must agree the license terms and conditions before you can Select Architecture
install Microchip Studio.

Microchip Studio for AVR and SAM devices -

END USER LICENSE AGREEMENT I AVR

IT 18 IMPORTANT THAT YOU READ THIS AGREEMENT
CAREFULLY AND COMPLETELY. This End User License
RAgreement ("Agreement") is a legally binding
agreement betwsen, on one hand, either your employer

{if you are acting on bshalf of your employer) or UC3
you (if you are acting on your own behalf)
("Licensee"), and on the other hand, Microchip
Technology Incorporated and its subsidiaries

including Microchip Technology Ireland Limited
{"Microchip"). By clicking the "I Accept" button on
this page or by downloading, installing or using any _

AF tha anfruare availahle Ffar Aawnlaad An +hia name SAM

ol lagree toIng license terms.and.condifions.

C\Program Files (x86)\Atmel\Studio\ ]

Send anonymous information te help improve the user experience.
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Microchip Studio for AVR and SAM Devices

Microchip Studio

Microchip Studio

Select extensions

Advanced Software Framework
and Example Projects

System validation

Pending system reboot
Installer Or WindowsUpdate Running
Operating System Version

‘Windows Update

AN NR N NN

Running applications

Microchip Studio for AVR and SAM Devices

Microchip Studio

Release Notes

Microchip Studio supports MPLAB® XC8 C Compiler for AVR® devices.

Upgrade to PRO license to unlock the full potential of
MPLAB® XC8 C compiler’s advanced-level optimizations.

More information

Microchip Studio for AVR and SAM Devices

Microchip Studio

Installation complete

Thank you for choosing Microchip Studio!

Launch Microchip Studio

Close
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4.350nnelUsnsy Tera Term

-1 3onlwad teraterm-4.106.exe

— O X
Program * +
< ™ @] J > =« IloRa > Program > Search Program
@ New ~ % (8] @D = 0] T Sort ~ oee (B Details
Name Date modified Type

Il Desktop Modbus_Poll_9.5_Pass_plc247.com 2/10/2566 1317 File folder

ﬁ Downloads E as-installer-7.0.2594-full.exe 22/9/2566 16:37 Application

= Documents Modbus_Poll_9.5_Pass_plc247.com.rar 29/9/2566 13:27 WinRAR archive

PA Pictures £ mgttfx-1.7.1-windows-x64.exe 1/10/2566 16:22 Application

&) Music ‘i% teraterm-4.106.exe 22/9/2566 16:32 Application

¥ Videns

- yYNsARGY Tera Term lagnisaan next lUiEage

|35 setup - Tera Term 4.106 - X 75! setup - Tera Term 4.106 -

License Agreement

| select Components
Please read the following important information before continuing.

‘Which components should be installed?

Please read the following License Agreement. You must accept the terms of this

Select the components you want to install; clear the components you do not want to
agreement before continuing with the installation.

install. Click Next when you are ready to continue.

License of Tera Term Standard installation ™

Copyright (C) 1994-1998 T. Teranishi I Tera Term & Macro 9.0 MB
,(qﬁ) ZElhElt4-2E|21 T?jraTerm Project B TTssH 3.1 MB
rights reserved. CygTerms+ 0.2 MB
Redistribution and use in source and binary forms, with or without modification, [T) LogMeTT (Gther installer is started) 4.1 MB |
are permitted provided that the following conditions are met: () TTLEdit (Other installer is started) 2.1 M8
1. Redigtribut . 4 <t retain the ab nt ot C]TeraTerm Menu 0.3 MB
. Redistributions of source code must retain the above copyright notice, -
this list of conditions and the following disclaimer. TTProxy 0-3 M8
[ collactor 1.6 MB
ar B 2 dditinnal Plunine name

(_)Ido not accept the agreement Current selection requires at least 13.4 MB of disk space.

Cancel < Back Cancel




]ﬁ Setup - Tera Term 4.106

Select Language
Which language shoud be used?

Select the language of application's menu and dialog, then click Mext.

O Englishy

‘:'Koraan

() chinese(Simplified)

| () chinese(Traditional)

< Back Cancel |

[‘B’ Setup - Tera Term 4.106

Ready to Install
Setup is now ready to begin installing Tera Term on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Setup type:
Standard installation

Selected components:

Tera Term & Macro

TTSSH

CygTerm+

TTProxy

Additional Plugins
TTXResizeMenu (VT-Window size can be changed from preset)
TTXttyrec (ttyrec format record data can be recorded or playback)

Additional tasks:

< Back

ﬁ! Setup - Tera Term 4.106

Select Additional Tasks

ﬂ Setup - Tera Term 4.106

Ready to Install
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Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Tera
Term, then click Next.

Create Tera Term shortcut to Desktop!

Create Tera Term shortcut to Quick Launch
[T) Add "Cygterm Here" to Context menu

[T create cyglaunch shortcut to Quick Launch
[ Associate .t file to ttpmacro.exe

D Associate telnet protocol to ttermpro.exe
[ Associate ssh protacol to ttermpro.exe

(] Associata .ty file to ttermpro.exe

< Back

Cancel

Setup is now ready to begin installing Tera Term on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Setup type:
Standard installation

Selected components:

Tera Term & Macro

TTSSH

CygTerm+

TTProxy

Additional Plugins
TTXResizeMenu (VT-Window size can be changed from preset)
TTXttyrec (ttyrec format record data can be recorded or playback)

Additional tasks:

Cancel < Back Cancel
5.35Ann9lUskN5N MQTT.fx
- \donlwd mattfx-1.7.1-windows-x64.exe
- O X

Program

loRa >

0O
Name

| Desktop Modbus_Poll_9.5_Pass_plc247.com

}_ Downloads E as-installer-7.0.2594-full.exe

= Documents Modbus_Poll_9.5_Pass_plc247.com.rar

P9 Pictures £ mattfx-1.7.1-windows-x64.exe

2 Music 1@ teraterm-4.106.exe

Program

> Search Program

T Sort ~ “ee (B Details
Date modified Type
File folder
Application

-

28/9/

29/9/2566 13:27

inRAR archive
1/10/2566 16:22 Application

Application
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& Setup - MQTT.x 1.7.1 - m] X
Welcome to the MQTT.fx Setup Wizard

This will install MQTT. fx on your computer.,
A previous installation has been detected. Do you wish to update
that installation?

© ¥es, updafe the existing installatiot @

() No, install into a different directory

Click Next to continue, or Cancel to exit Setup.

4] Setup - MQTT.fx 1.7.1

Installing

Please wait while Setup installs MQTT. fx on your computer.

xrt.jar
|

m]

&

install4

%) Setup - MQTT.fx 1.7.1

Completing the MQTT.fx Setup Wizard

Click Finish to exit Setup.

Setup has finished installing MQTT. fx on your computer, The
application may be launched by selecting the installed icons.
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yaddawuwaslulusunsu Arduino IDE
#include <Adafruit SSD1306.h>
#include <splash.h>
#include <Wire.h>
#include <Adafruit GFX.h>
#include <Adafruit Sensor.h>
#define SCREEN_WIDTH 128
#define SCREEN HEIGHT 64
Adafruit_SSD1306 display(SCREEN WIDTH, SCREEN HEIGHT, &Wire, -1);
#include <DHT.h>
//#define DHTPIN 2 // pin for Dustation Devkit v1.1
#define DHTPIN 4 // pin for Dustation Devkit v1.2
float t;
float h;
#include "PMS.h"
PMS pms(Serial);
PMS::DATA data;
int pm1;
int pm2z;

int pm3;

//WiFi library

#include<WiFi.h>



const char* ssid = "Kikee";
const char* password = "1234567890"
//#define DHTTYPE DHT11  // DHT 11
#define DHTTYPE DHT22  // DHT 22 (AM2302)
//#define DHTTYPE  DHT21  // DHT 21 (AM2301)
DHT dht(DHTPIN, DHTTYPE);
//MQTT
#include <PubSubClient.h>
WiFiClient espClient;
PubSubClient client(espClient);
const char* mqtt_server = "driver.cloudmatt.com";
const char* mgttUsername = "cjnanxpi';
const char* mqgttPassword = "YxtgFeFuv\WgV";
const int mqttPort = 18954;
// Data MQTT Topics
const char* pubTopictemp = "airqualitynutemp”; // publish/username/apiKeyIn
const char* pubTopichumid = "airqualitynuhumid";
const char* pubTopicsoilmoise = "airqualitynupm?25”;
//const unsigned int writelnterval = 25000
void setup() {
Serial.begin(9600);
dht.begin();

if('display.begin(SSD1306 SWITCHCAPVCC, 0x30)) {
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Serial.printin(F("OLED failed"));

for(;;);

delay(2000);
display.clearDisplay();
display.setTextColor(WHITE);
//wi-fi
Serial.printin("Starting...");
WiFi.begin(ssid, password);
while (WiFi.status() I= WL _CONNECTED)
{

delay(250);

Serial.print(".");

Serial.printin("WiFi connected");
Serial.printin("IP address: ");
Serial.printtn(WiFi.locallP());

//connecting to.a mqtt broker
client.setServer(mqgtt_server, mqttPort);
client.setCallback(callback);

while (Iclient.connected()) {
Serial.print("Attempting MQTT connection...");

// Create a random client ID
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String clientld = "gistnu_utt nu'";

//clientld += String(random(Oxffff), HEX);

// Attempt to connect

//if (client.connect(clientld.c_str())) {
if (client.connect("gistnu_utt nu")) {
Serial.println("connected");
//digitalWrite(LEDmgtt,HIGH);
// Once connected, publish an announcement...

non

client.publish("nu/sayhi", "Hello Green University");
// ... and resubscribe
client.subscribe('nu/sayhi");
}else {
//digitalWrite(LEDmqtt,LOW);
Serial.print("failed, rc="),
Serial.print(client.state());
Serial.printin(" try again in 5 seconds");

// Wait 5 seconds before retrying

delay(5000);

//MQTT callback



void callback(char* topic, byte* payload, unsigned int length) {
Serial.print("Message arrived in topic: "),
Serial.print(topic);
Serial.print(" ");
for (inti = 0;i < length; i++) {
Serial.print((chan)payload([il);
}
Serial.println();
}
void loop() {
//delay(5000);
if (pms.read(data))
{
pml = data.PM_AE UG 1 0;
pm2 = data.PM_AE_UG 2 5;

pm3 = data.PM_AE UG 10 0;

Serial.print("PM 1.0 (ug/m3): ");

Serial.printin(data.PM_AE_UG 1 0),

Serial.print("PM 2.5 (ug/m3): ");

Serial.printin(data.PM_AE_UG 2 5);
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Serial.print("PM 10.0 (ug/m3): ");

Serial.printin(data.PM_AE_UG 10 0),

Serial.print(n();
am?2302();

oled();

void am2302() {

//read temperature and humidity
t = dht.readTemperature();

h = dht.readHumidity();

if (isnan(h) || isnan(t)) {

Serial.printin("AM2302 Failed");

void oled() {
delay(2000);

// clear display
display.clearDisplay();
// display temperature
display.setTextSize(2);

display.setCursor(0,0);



display.print("TEMP: ");
display.setTextSize(2);
display.setCursor(60,0);
display.print(t);

// display humidity
display.setTextSize(2);
display.setCursor(0, 20);
display.print("HUMID: ");
display.setTextSize(2);
display.setCursor(60, 20);
display.print(h);

// display pm2.5
display.setTextSize(2);
display.setCursor(0, 45);
display.print("PM2.5: ")
display.setTextSize(2);
display.setCursor(75, 45);
display.print(pm2);

display.display();

char temp[8];

dtostrf(t, 1, 2, temp);

client.publish("airqualitynutemp”, temp);
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delay(3000);

char humid[8];
dtostrf(h, 1, 2, humid);
client.publish("airqualitynuhumid”, humid);
delay(3000);

char pm25[8];
dtostrf(pm2, 1, 2, pm25);
client.publish("airqualitynupm?25”, pm25);
delay(3000);
}

‘ijﬂﬁﬂé"\‘l Python Tun153tAs129 IDW (Inverse Distance Weight)

import json

import psycopg?2

from geojson import Feature, FeatureCollection, Point

from decimal import Decimal

import numpy as np

from osgeo import gdal

from osgeo import ogr

from shapely.geometry import Point

import geopandas as gpd

# Custom JSON encoder to handle Decimal objects

class DecimalEncoder(json.JSONEncoder):
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def default(self, o):
if isinstance(o, Decimal):
return float(o)

return super(DecimalEncoder, self).default(o)

# Database connection parameters
db params = {
"host": "localhost",

"database": "nu_air",

"user": "postgres",

"password": "kee0991350629",

station = ['data_airquality’, 'data_airquality2’, 'data_airquality3', 'data_airquality4,
'data_airquality5','data_airquality6', 'data_airquality7', 'data_airquality8', 'data_airquality9',
'data_airquality10']

stations = [
{"tname": 'data_airquality’, "lat": 16.73913939, "Ing" : 100.1986732},
{"tname": 'data_airquality2', "lat": 16.73263444, "Ing" : 100.1953316},
{"tname": 'data_airquality3', "lat": 16.74974607, "Ing" : 100.1909631},
{"tname": 'data_airqualityd', "lat": 16.74842166, "Ing" : 100.1902474},

{"tname": 'data_airquality5', "lat": 16.7380122, "Ing" : 100.1943177},
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{"tname": 'data_airquality6', "lat": 16.7512313, "lng" : 100.1951662},
{"tname": 'data_airquality7', "lat": 16.74589503, "Ing" : 100.1898321},
{"tname": 'data_airquality8', "lat": 16.74425234, "Ing" : 100.1935482},
{"tname": 'data_airquality9’, "lat": 16.74495807, "Ing" : 100.197525},

{"tname": 'data_airquality10', "lat": 16.74102593, "Ing" : 100.1948193},

# Connect to the PostereSQL database
try:
connection = psycopg2.connect(**db params)

cursor = connection.cursor()

# Initialize an empty list to store JSON data for all tables

all_table data =[]

# Loop through each table in the list
for table_name in stations:
# Construct the SQL query to fetch the latest row from each table

sgl = f"SELECT pm25, humid, temp FROM {table_name['tname'l} ORDER BY time DESC

LIMIT 1;" # Replace timestamp_column with your actual timestamp column name

# Execute the SQL query

cursor.execute(sql)
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# Fetch the latest row from the result set

row = cursor.fetchone()

# Convert the data to a dictionary
if row:
row_dict = {

'Pm25": row[0],
'humid': row[1],
‘temp": row[2],
'table_name': table name['tname]],
at’: table_name['lat’],

'Ing": table_name['lng]

all_table data.append(row_dict)

# Convert the data to JSON format using the custom encoder

json data = json.dumps(all_table data, cls=DecimalEncoder)

# Print the JSON data or do whatever you want with it

print(json_data)

except (Exception, psycopg2.Error) as error:
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print("Error while connecting to PostgreSQL or executing the query:", error)

finally:
# Close the database connection
if connection:
cursor.close()
connection.close()
keyname = ['(pm25', 'humid’, 'temp']
#for kiin all_table datal0]:

#  keyname.append(k)

data = {}
for k in keyname:
a=[]
foriin all table data:
#print(ilk])
# for kin keyname:
a.append(float(ilk]))
datalk] = a
#print(data)
point = []
foriinall_table data:

p = Point(i['\ng], i['lat'])



point.append(p)

data['geometry'] = point
print(data)
gdf = gpd.GeoDataFrame(data, crs="EPSG:4326")
gdf.to_json()

gdf

#PM 25
# uUas geodataframe luidu shapefile
gdf.to_file(‘air_quality.shp’)
# AMUATRURLUNIT clip
parcel = ogr.Open("./nu_shape.shp")
ly = parcel.GetLayer()
ext = ly.GetExtent()
ulx = ext[0]
# Interpolate %’agamﬂ air_quality.shp T tiff 3o air_pma2.tif
nn = gdal.Grid("air_pm2.tif"; ‘air ‘quality.shp/,
zfield="pm25', algorithm='"invdist:power=2.0',
noData=-1, outputBounds=[ext[0],ext[3],ext[1], ext[2]])

nn = None #iaUalWdNas1avu

# clip A air_pm2.tif Ingldvounvesiias

mm = gdal.Warp("D:/air_pm2_cut.tif", "air_pm2.tif",
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cutlineDSName="nu_shape.shp/,
cropToCutline=True,
dstNodata = 0)

mm = None #fiaUnlndNasnay

# humid
# uUas geodataframe Uil shapefile
gdf.to_file('air_quality.shp)
# muuavoualuns clip
parcel = ogr.Open("./nu_shape.shp")
ly = parcel.GetlLayer()
ext = ly.GetExtent()
ulx = ext[0]
# Interpolate %’agamﬂ air_quality.shp Tuidu tiff Je air_pma2.tif
nn = gdal.Grid("air_humid.tif", 'air_quality.shp',
zfield="humid', algorithm='"invdist:power=2.0',
noData=-1, outputBounds=[ext[0],ext[3],ext[1], ext[2]])

nn = None #iaUnlWaNas19du

# clip A air_pm2.tif Inglivouwavesilas
mm = gdal.Warp("D:/air_humid_cut.tif", "air_humid.tif",
cutlineDSName="nu_shape.shp/,

cropToCutline=True,
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dstNodata = 0)

mm = None #fiaUnlndNasnay

# temp
# wUas geodataframe lUiu shapefile
gdf.to_file('air_quality.shp)
# muuavoualung clip
parcel = ogr.Open("./nu_shape.shp")
ly = parcel.GetlLayer()
ext = ly.GetExtent()
ulx = ext[0]
# Interpolate Gﬁau“amﬂ air_quality.shp 1uu tiff Fo air_pma2.tif
nn = gdal.Grid("air_temp.tif", ‘air_quality.shp,
zfield="temp), algorithm="invdist:power=2.0',
noData=-1, outputBounds=[ext[0],ext[3],ext[1], ext[2]])
nn = None #iileUnlvdfiadetu
# clip AW air_pm2.tif Tnglgveupvasulas
mm- = gdal.Warp('D:/air_temp_cut.tif’, "air_temp.tif",
cutlineDSName="nu_shape.shp/,
cropToCutline=True,
dstNodata = 0)

mm = None #iaUalwdnasnavu
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