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Abstract

The purpose of this research is to develop a vehicle tracking system in Naresuan
University using Internet of Things technology. The development of the system is divided
into two parts: 1) a vehicle tracking system with GPS U-blox and 2) passenger current
analysis system with ultrasonic sensor. The system operates using the MQTT Protocol for
transmitting the collected data in a machine to machine (M2 M). Topic/message for
communication were separated for the communication. Then, Node-RED is to create a
function before sending the data between the MQTT broker and the database on the
server.

Systems developed with M2M principles can work efficiently. The communication
between M2M is stable, data can be transmitted, displayed in real time, and can be

developed into a web mapping system.

Keywords: internet of things, GPS U-blox, Ultrasonic, Smart Tracking System
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2.7 Web Map Application

Map Application tduszuu Web GIS ﬁcﬂ%nmmmsmﬁmumuﬁuwsﬁmas‘ Ly
Internet explorer Mozilla #3® Netscape Imasﬂﬂﬂﬁmtﬁuﬁaaﬁmﬁa BonsuITaIuuLAg 09
ADURIADS DL Web Map Application laA Google Map APl Map Server @ ® ¢ CATGIFT
(Government Information For Thailand) 1 ugu §3dafivasszuu Web GIS wuu Web Map
Application Aeansnsam 1uldiy Ladesaeuiiawosnn Platform wagdsyvdnalddne luns
Favmwenduas unteidefolunisldnudes Weusedu dumesidanasaian deluididu
osdUsEneuddyUtesiia wluamiuiiu GIS 38 1@5edil URL wielignénanunsadum
ldmafugndtendedonivus HITP 1ileds mvelUdadsunefidsninesazmnisaniunis
GIS fi¥esuauazdsnsneunduluddlaaldud ’iums HTTP sULUuTeInsnounduTidluds
laawdudauasnoglugUuuusegu HTML, 2 wluun3, XML (Extensible Markup Language)

%39 JSON (JavaScript Object Notation)
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2.8 pasilafvrsluniswauintniu
2.8.1 nMEiglun1sigulusunsy
A9 React

React 1Ju Javascript Library w3oavisonindu Javascript Framework filg Al
dmsvasaniivreasibiesnuid wieusae action si1a9 Avibiivguiraulagaiauves
React Mvilvsiudnvunldauiuife fulszuunarlusvinlinminduraasiinisnavaussiisa
WLNzwAN15UN U SPA Wueag1989iiulaasy n15138U React §9a811150L8N09AUSENDUVDY

v g & | = @ Y o v & vy Y =~ o v
AUNIVBBNLUUAIUS 5803 UY component wartunUsenaunudundiule & avinle
a11190 11 component U147 8 Ul React Wuwdu Javascript Framework 7 i1
Compile Code vauslwnanaidu Html+Css+Javascript i oliausaldaruuy Browser 1a

HuLed lae?iAa React Hu 1y NodeS Lilevinn1s Compile Code
N1Y1 TSX

TSX %38 Transactional Synchronization Extensions LﬂU‘QﬂﬁﬁﬁbﬂﬁLﬂwLﬁaﬁa\ﬁumi
USLUIANAVUIULUY transactional memory (TM) yilin1s81utazi luA UL 8AU37
Fuldluzuuuy transaction wuuiisadugiudeyaiisldfunntud lnenountid ™ Ju
hionmAdunaziidfiynaasseeninthauds ud Haswell wludfiglunaavdndiusniisesiu
fwesidefvainisin ™M fassdondn fe Tusunsuwesgiulszinanavuuldiety
Wissuauszmaduiu transaction fdfiguazszuvfoinisayimaltesimhsaud
dnilagnuilalaeissn (thread) duq vielsl Fe18n31msld mutex Fonlunearoudisuin
wazdnanulaieude lunssuiunisdennineins MadfguarsyuudjuRnisezaiunse
Fndrdumsvihaldedieazien shlfusazisindessensneinsiesas uazillonafildnazsios
gnenidnnavinan (naefissad uiugmineins) desas vilvuszansnnlagsaud Ju
yamds ToX gnuvsdesifiudnassynddsnnelu 16 Hardware Lock Elision (HLE) fidunis
SnnTnTEUUNITaILTes mutex witduliiussAvsamadu uaslidowudly (nonseis
aoulnd) TRaLfin Snynrdafio Restricted Transactional Memory (RTM) filUasuguiuunis
Jeulusunsuluifunsussmmadiuiidy transaction wilounsifeugiuteya

a191 HTML

HTML (Hypertext Markup Language) L9 un1w1aauiaenes 7 44 as19mi115u
(Webpage) Tu sUnuvvedlwdHTML @elnidfisiumanaidu.htm uie.html) Fsiliiuiusriwes
(Web Browsen) {u TUsunsudilduvaslaHTML louansualuguveaniiniu www (world

Wide Web) Famunn1wi ldaduayunisineunsionasveinive wisienaisiiu (Web
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Document) 2181 HTML illassasienisieulagende Tag lunisaiununisianiaveddeniny
sUnw vedngdu 9 suduusiwes (Web Browsen) usiay Tag 8199ildueny Son
Attribute dmsudagunuuisnfinnsaiiaiume tngldanwn HTML aansavilasldlusunsa
Text Editor #1139 191 Notepad, Edit Plus, VScode winazordelusunsuidundeeiedas
45190509 U Microsoft FrontPage, Dream Weaver @381uieaudzainlunisasnemii
HTML 191 HTML §afunesaiildlunasideniume (Web Page) Faudulndidougudy
Snwaigdl e fiumana (Extension) 1y html ude htm uazfuimaiazuansualdi
Auius e nie WWsunsuamsuilagiuma 1w Internet Explorer, Mozilla Firefox %30

Opera Dudu
1191 PHP

PHP (PHP Hypertext Preprocessor) Wun1wimeuiIlmess1nIn scripting language
A1 R‘]’WW’Jﬂf’ljﬁﬁﬁbﬂﬁiNG]%Lﬁﬂ@ﬁﬂﬂ%lﬁﬁﬁaﬂﬂ’] script wazialdudesedofuusyndds
F10819983 n1w1ansUR Y JavaScript , Perl \Judu dnwarves PHP 7 uans1991n01%)
arsURMUUALY Ao PHP léfunisiamnuazesnwuuin iisldnulunisaiisenaisuuy HTML

o
a o o

TagauIsnaanunsnns s whludemlalaednluld deatusanaiin PHP tWun1wilisenan

server-side %5 ® HTML embedded scripting language W'y alunne A% InauNLAS By

] Y a

ALNILNDST LR USNITIdU Web server azdantintiumanidausieg PHP Tsis1 sTuasyvinnng

LYl 1 1 (% s

Uszinananuidenfiegliasudonou wdads Aovdwadnsnlalig wadnsnliuuifeiiu

a =

t:l' & @ a v 2 a A ao w a v 9 .
ATl Autues eldan PHP WuasesllendnAy stiaudlenvigliisiasnsaasns Dynamic
Web pages (uwaiidinsldneudugly) ldeensdl Ussdnsamuazligniaunindu PHP 1Ju

‘ﬂl a U U % a a > ¥ L% & 2 :.’I =
Haundulaunnnguvesiniinun ludalamesiaduatu vse Open Source Aslu PHP 3
n1simunlueg1esiasa uasunsvarelagianigegadaileldsauny Apache Web server
sruvUURiednsidu Linuxvise FreeBSD wusiu Tutlagdu PHP @unsaldsiuiu Web Server
wenaNtud PHP Seafuayugiudeyaguiuusiigg fdaus MySQL, PDO %38 Open Database
Connection MHNAAINEIRWINMIIAUTONILFONLAL DBNLUUTEUUNLSINBINTT LT UL
189U 2191 PHP dnegluuszny n1si@eulusunsuuuiu (Web-based Programming) 151
15713% AUlARAIER W3Bscript auadsuTunlivuasondsninesiien (Web Server) uag
Tildau 8 (Client) Beonldnulusunsunuiuiuswesane wu Internet Explorer, Mozilla

Firefox, Google Chrome, Opera, Safari tieundayauanwaivinvevesldusiayau
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A1 CSS

CSS (Cascading Style Sheet) 3unlnagodn "aladdn" Aonrwniildiduduaesnis
Jnguiuu Msuansealenans HTML Tagl CSS fvuanginausilunisssysunuu (vie "Style")
vouilovlu tonans Suldun Fveston Fiuvds Yssianiadnes uazmsiansdoni B
MsfmungULUy we Style dldwdnnisvesnisusnidenienans HTML senanedeildly
nsdnsUuuunIsuansts dvuslfsluuuTesmMswannaianas lidvuegfuidonasenais
W elwineron1ssngUuuuAIT LanInadnsvadionans HTML Tngianizlunsdidnng
Wasuulasienienarsssaie viorosnts aumslfsUuvnsanIkalonas HTML §
dnwarvesnnuahiauemiuamitenasnelu uladideiiu lasnginasilunisimua
sULUU (Style) Lonans HTML gruiandanadausnlu HTML 4.0 doBwa. 2539 lugUuuutes
CSS level 1 Recommendations fifmuslag 86ns World Wide Web Consortium v3a W3C
€SS fu HTML Huvisinfieuazogisdu tag HTMLazshwidiilunisndlasssnaenaisedn
Hugtiuy gndes iladne iReadestunisuansaa dau €SS agsihmthitlunsnnusaenans

19 e Benladn HTML Aedau coding d@au CSS Aadiu desien

AW C++

Mwdndanaalagneenuuuniiiolunwdmsunisdeuldsunsuialy awnse

U a (% r.ﬂ' ¥ | a [ I= a = U .Y
seesunslsulusunsuluseauniviazasld Wwheafun e dlunimg el nwdInaanaa
A59EiAIS AU 19T welun1s@eulusunsuaselu Mwdndandaduniwnninig
Uantailsunsuwesideonuwuumafsulusunsy Sevhlvfiuunliunlusunsuuesonalyd

-'-NI 1 o a o = a a ° A [ =) [ [y
sUsuuildmnzan lilusunsun@euiusednsaindinitfadsesduy wasawdndanda
Tutdunrwidanududouninniin1iwd Jevilviilentaiinunvuzasulnauinnin

= v (4 Y v dl' ¥ v Y v a = a QI a
Mwrgndandalasuniseaniuuii el 1iuldnuniwigluiiounnnsal (LA Lk
#1 Compatibility of C and C++)1asg1uvesn1e@ndanda gneanwuudniieldlninigaizas
LNAANDSUABNTNILADS AT NS anTagnoonwuuN1lsaesusUkuun1Tideulusunsud

wanuae (multi-paradigm)

2.9 Wsunsudansgrudaya PostgreSQL

(% (% s

PostgreSQL +dussuun1sdnnisgiudeyaidaing-duius (object-relational) wuy

9

[ v
v =

ORDBMS lagaiuisaldguuwuuAidarasniwl SQL latiousiavun wenaini Fuduszuu


https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B9%81%E0%B8%81%E0%B8%A3%E0%B8%A1%E0%B9%80%E0%B8%A1%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%9A%E0%B8%B1%E0%B9%8A%E0%B8%81
https://en.wikipedia.org/wiki/Compatibility_of_C_and_C%2B%2B
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gudeyadisiuasiofign 18 Opensource AanunsnthlulFuldlaglidaldaneln 16inng
WAIL1L11A POSTGRES 4.2 a’m'1iaﬁwmuuuizuuﬂﬁﬁ’amﬂﬁﬁgﬂ Linux, UNIX (AIX, BSD, HP-
UX, SGI Irix, Mac OS X, Solaris, Tru64) uag Windows fatiu PostgreSQL (Inadinsaauoa)
sruvdamsprudeyadudnuilmadondmiunansesdng ietelunsdanisgrudouasing
q Thdulumuununisaiiuns Tusunsy PostgreSQL (Iwadinsadiuea) Wufideusgan

wszansaldlalaglideuderldtie wasdlinssnanlivivalivegiaue

2.10 PostGIS

PoStGIS Adn vl uLinf vinlwgudeyalnadinsad e (PostereSQL) a131150
sesudoyadruansaumaniinians (GIS) AeatuayudeyafiduiusidsiluilSpatial) fins
dandaluduguteyailsingduius vas PostereSQL Tiinssessussuvasaumegiimans
(GIS ObjectsiunAuldlugiudoya (Database) PostGIS @duau 1 GiSindexs iU R-tree
indexs wasdladiu Weldtduiiuglunsinsgh GIS Object iugdouaideiiuil (Spatial
database) B4 flsitunslinudoyadsiuiidusradeifinisdamatudoyan Tuoadu
amuariesisitayaldieduleifiuaiens (Open Layer) uman s nansusidmiugag
i TUsunsuyUsEanAsugdans aumauuiuilasuaudenlusududugdesanatuayy
msdeusderuszuiliuinnstesagiansaumaiivalnuanelsog1eait ssans i iy WMs,
WFS, WMTS, Google map,WorldWind, Yahoo map, Bing Maps, Multi Map, Tile Cache, Map
Guide, ArcIMS IgeloiiiuaLeas

2.11 sQL

Structured Query Language (SQL) ﬁammmﬁﬂumi%’@mig'}wﬁa%a (Database) @
1950 nnswenfusnnigalulanmwinils uagldSunissensulusnnsgiu American National
Standards Institute (ANSI) SQL a1rsaldausauduivles ssuugiudeya SQL Server W
Jufamsadnaszuu Tiesgideyadisaues nsdanisdoyaluuiem nsldluswnsudusagy
9879 Microsoft Exel #158 Google Spreadsheet siniduis e300 wsignfvayaly Exel 1,000
nid wiFomsldauteyalusedy Big Data wédakasdumdeyaifios 1 Ussananludivandu
gomduFosiidsnandusginnn n1s wWasuwld sl meldszuuguteyaduy azvieiady
Tinsvhautsuadussdninimanntu gldauansohnsifoya duadeya Tuaudon
anudenlesteyaimiloudulugiudoya (Relational Database) lsias Taglsisndusoads

wagldansfiaslud Feda sQL ilunwitlidudeu Seuwdildlaenig Jatalenmalinuilily
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anedeulusunsudntanmuilaig Addgian mnsdl anudila SOL uazgiudoyastng
fouv 19111504379 Dashboard Uagn13196199 Lite Wiguiigudeyatuiuduniiuain
Database loiae ldsnuIudaaudasingidu Exel 58 Spreadsheet usngsla SQL faluniw
Mlaidudou wWilade awnsaldinulivategluuy Ineaslimeviiau ndng medu 4 Ysean

il
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1 Select query lddwiuiaantoya
2. Update query lddmiuiUdsundastioya
3. Insert query M@ msunsifiudeya

4. Delete query lddwiun1saudeya

2.12 Node-RED

Wuiasesdodnnisuazdnnisnansaiiuegiu Node.js waUndiatu Node-RED 1in
o SR Y s v o i Y = ] i s s
nuluiudsninesuagdldanunsausuusisuazinnsnsieudeseninensaul e uaz
asetunaunsIILAINUITIwesTsneNiivnesinsadlanls lddgendwisniisnnunivse
o q v 1 o A i - ey ] o < 3 1 a o as e o
lndlgauanlen wilduisesiiguayynauluiivsdwes weundindudsiiesiddadl
Auan1Talun1syiuune Unsallwy Raspberry Pi flentusiesvunves Node-RED faldl
Jndudesdousianinundnsiely (ed1edesiiiiounasniial) wagvinnuiuldnidegudy
dunesingrldvas Node-RED gissudenazilamenmunulaididaymilunisiamilasnis loT
A28 nszud Node-RED Tu GitHub wansliy JSON (JavaScript Object Notation) Waga1u15a

deganludinduueinliegrsiinenieainsadiing Node-RED viseusnseaulay

2.13 MQTT

MQTT Juldslaneanisdsonnuiidemuiinsgiu wseyavasngilddmsunisdoans

TENINNATRINRIATEY [Wugeidansey gunIaladuld uazaunsal Internet of Things (IoT) Bu

Aoy o

finvgdesdaaziudeyarunievreniddediianuningns Felluuuaiaidnna gunsel loT
wiadld MQTT TumsSudsteya esmnfiuldnudeuazaunsadearsteya loT laeead
UsgdnSam MQTT sessunmsdedaninuaingunsalludinaninuazainaaninlugaunsal n1s

LY

11 MQTT Tldiudasnslaaiiestioy Feazldndsnulunisyinauiisadnies Tuslaaaildail
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AuandRlufiosessun1sdoasiugunsal loT 31uuNn feluruIsauisatdlusinaea
MQTT waweuseariugunsalmarilaiudiuaies MQTT rgladnimuiaiusadnsiady
TaAuLaziUTaImINgnAawetgUnIaikay ldlade Ingldlusinmeanissusesninugnaes

il WU OAuth, TLS1.3, Customer Managed Certificates “1a®

2.14 szuugnudaya

g1udoya (Database) ngudeyavualuafigniivsiusulifiladinds nedudeyais
Anudusiudiy FegniniAvedradusyuu Tnefwensdurfidunauaunszuiunisldau ns
vihau v3emsuszunana viliildanunsalidoyaldedsiiussansameonduafiaiunm
Database 9z158n131 DBMS (Database Management System) %5 izuuﬁﬁjﬂmigﬂu‘ﬁlaiﬂa i\
i geliglddndeyaldingazainuasiiuseansain vansadegudeya nisudla
giutoya videdumdeya ferisannafudeyaiididounasinweugniasesteyanislu
Database
- Performance lusafnsfiesil Database MiUszAnEAMANTYILES LileTaay
Workload lavannvangsusuunelussuuiie?
- Security fimwsiunsUaensis Feannsaundesteyaiddnldnasanan Inelinsyny
foUszAnSnmnsvhausudy 9
- Availability sfunsiazfiiafiosnin & Downtime s eazanlonaiisyuuazngs
v TasorafistuldiennanuinnaavesufoRnu ssuu waeiladoundeudu «
yhliAnaudemerhiisszuy Snisdesdinisduinanszuuiislussiures Software
ke Hardware AaonLIad
- Manageability USy3ianI1suazugessnuiladneg \ierwanszazatlunsieuas
F@ARUNUAUAAL AT YA
- Storage dnifiutayaldosnasusravin ansnsnanvieifiuwesldilusserdunay
sovem TanetielvisdnsanunsavhauliBavgunndey

2.15 API

APl (Application Programming Interface) ﬁamiL%am'amﬂizuwﬁﬂﬂgiﬁﬂiz‘uuuﬁq

~ v ¢ s Y = o ] & v | I PN ° Y oA
LW@IM"U@WWLL'Jﬁﬂ']EJu@ﬂLGU']QQLLGLJQWL@VPU@H@UHG]‘I@ LLW‘EN@%I‘UGU@‘ULﬁﬂmmgﬂﬂqﬂum‘lﬂ NIDIT

[
=

U [ [J o a o b4 ¥ o @ 1 o ¥ ! [
venlyt Mequifie AP ludinannasiliresSumdwsing q Ussaianauaznseideyadandu
AulUGaruds Tnednludfvagdu APl gnldenuly Application wedeansiugldau (user) lag

Lidndudeadianug Jevihlvvsdnlngqransuieninisda APl laeuenidunldanu wu
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Facebook, Google, Twitter Hiaunszuuiaula anunsadnen APl warilluludeson dans

Usemianunsavenegiugndeanty ldn tneguwuunisiien AP Tuldeu

o

2.16 WwnasuIdefiieates
Kittipong Pitaksakuntavorn (2020)

Snquszasdiiie 1) Anvrdasiiaganudosmisssuulunis AnnunisiAunisvuds
AUAINIETOUTINNLAY 2) RAUIATMIUTEENTAINTBUUAIMUA AIWAUIIUNINULRUY
grluiRlun1sRnanunsRusuudduAmesausvn LU nuidedeuiua 1498duieds
WUULA1¥39 (Purposive Sampling) 9nUsenaums wudsduAInlgsaussynluisazginieg

a o

vosUszmalne §1uu 30 AU §ATeLAusIUTIN Tayavnn1saeuny Jeyagniunaguiiie
WlUaunungusiuiugmsinandndnnudsrnguaziieiianmnvedymuazUsziiuainy
A99N13113LAT1 RN T U Naa T UT Lo lUR RN Las I UsEANT AN TEUUATUARILIALS
grunImuzLuUSaludAlunisiamunisidumsvudsduaaiesaussvn alavinnismeaesunis
U 5 dannug Useneumie nsudusieuidasaldanuniafuivun msudsiowliovensy
WIAUAIMLA 11969 FeuNTUURNUARITMIMANAIMUA NTUALAOUANIULTA WAZNIS

v I o o :Jl 1 o ¥ I IS
LI9LABUAIT YIIUYBY GPS Tasvinnasnadeuaniugas 10 39 nudnvinauldegnadl

UszANSnn Seuay 98
Bundit Srisawad (2016)

szuvAnmueunmurlumsuasiunivagtuiumeluladiifeudfynenia g3ia
yuasduailosnnannsavilnguszneunsvuasanusalvannunulunszuuns vuadla
uee i \ru MIann1snIinvesingutusnfiamalngUsznounmsideailyas Mudu ns
FansnausaumnnsatsilagUszneunislaiinadenluiaumansenau lssauma
finadlysuundsnudomdsanndelu mufenismuaungAnssunistusad iusvundea
amaﬁqmmL?iaqsluﬂwsl,ﬁmqﬁamqmmaiwlﬁmmmLﬁwmﬁgmuuaw%’wa?m 93AN3 Unoealsn
MURUTENOUNSVUAIAITHNITAN B VBUAVBITLUURANILETUNIVUE (GPS Tracking System)
neumsindulaidendoviodonlyuinisvesyuienunainia 4 W Ssszuuilsanuziuuy
GPS Tracking Off-Line 138 kuy GPS Tracking Real Time lagtan1glUsunsuaAIunuLay
LARIHA GPS Tracking System Lil0991nlUsunIAIUANLAY UaAINATIAILEINIENTBAIL

FUDUVBITLUUTUANANAY ATl JUTENOUNSATINTT ATlanlUsuNTUAIVANLALLARIHEL



22

ilmAnuguassanenislauvesyUsenauntsvsely datleluvsely Iniseusunmisloau
TUsunIuAmUANLaZLAAINAlnAURUTENOUNITNT O LY B81als wagHanduveITEuUAANIY
81UNIUE (GPS Tracking System) MiUugunsaitasy vsewenduiasuduun wu a1u1se

L= & a [ d' v @ dy
‘U‘L«!‘Vlﬂ.ﬂ'TW‘Vﬁ@LﬁEJ\‘iIUﬂ'WGUUGUGU@ﬂWUﬂQWU d1U1TINHNIIFBDU NIFLUIA ﬂ'ﬁL‘U@l‘V\ILaEJ'J WU
Netima Udon (2019)

gUuAwmn i o ludassanugadelidul auunnuieniiusianie dale was

nindau lneanzegndsaiimgiiinvuiunguinntniew dslulssmalvetduasdsasuds

v
v a

niFsunannvatesUuuuie soaosund, sovavalug, sediva viesad (Hudu Tuideias
auan s uLuuluuIgLaUNGIAtY sruuinnulsiseuslIaseriusasudalinisou
Ussunnsnd Lilesangtivnlulssnalvefifnduiusasudsindsulssinvsadidudaulg
Fadumevinddeluaiiutluiissuutiostuaudaondonafiunaie TasfiininEouay
165uuiin RFID ruvnsansnanda Aflsiadnsuanssiulunsnasdsya wWhvesiniSeuusas
Audiesyyianu iewfniniFou Tu/a sofudsindeursdem 1n1suanutng deteyatia
wazan i it niFoud usnaggnaslunisTusunsalsegnd Line vulnsdwifiadovas
FunATawIUNIY wifi board wieldlunismstadeuindntmdsulddusamunaniiszyeeis
Jaends sauifsluangsevinnndunslilsnfoufunasosaunsofamun 1umisesso
SudsiniFouiiiinisfnnen wmis GPS ’duvauaywdinduuuuiSoaln uaslsadousd
Suledifieguanisn Wuresszuy Ssiuuuulatnsusunaiatussuuinnalsadeusaaiosi
rannsaanauinalaveiunasasseninansiaunislulsassuvesynvauiusalsasey
1§ svisdadunsfunasguaiavasafeveadninFeuiiniaiaziuuldunslduinng

o P
salsassuLnTuluaUNAn

Chaiyaporn Khemaphataphan (2015)

[

N8

=5

M UsTaInLi 09BNk ULLALES 19U IR UL UUAMSURAR U LALATIREOY
MTIAADUANUIUITDYUAVUTIUNIATINTINTTOBNRU U LA AT 1O NAKITINENITATIY LHUN
YULKUT LUUAINDANTN15 91U 19918 1n891F8NITHSIEUMLALUINNAUUNUKIIaNA 28
v o = Y <@ 4 1 o a" & o 1

nsudygnanseuuaniien GPS uadaiuteyaliluniieanuinngunsal dsnaid lng
=~ ¢ A W YR o & A ~ ' v °

dlegunsalanunsaeusianuseuuiudeoyarasseuulnsdnsiiadoud 1w GPRS lanasyinng
detayarmuniazdoyadunauindiaud ATUANLNORAAIALYUILARLAUN19VRITALUAUY

wufidely deludiureswenduisuruiituaiuisavinnisdaiudeyaressasus uiazauly
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sruuguteya vilvanunsainunldlunisdnnisauladafindidunisuaseiauniaagauu

a11509111A TuA1E%ae 2ARNANISNAABUNISYININULAENAZDUNISNINUULAUUUTLU VU 93

6 a

91U 30190 $9d0 wivlaug wasideuraeslszyn wuaUunIaluassruurenNAwITH
PONKUUKATTALITY @11150M197ULe 0819RuasdUTEANT AN @1unsananssILnuay
HuUN1wedTneud e wazlinisuaninawuuviuntauenInidmuinynaunsainasieluunuul

IARUNURNIERUNTAIN Aosandausyana 3,300 UIMLINTY

Wannaporn Saraphak (2018)

v v '
YU aAAao & A

N15398ASNITng UssasAiiie 1) iiveWaiuuaUundinduianunguuana uag 2) Lie

9
1%

Uszilunauninved waundnduininunu ngudmanefs fide1wiey 91Wu 5 AU iUy
A A S v A wu oa J a
AMNNVRITEUU LAsesloNldRa 1) uoundindufinaunguuana 2) WuuUssiiunnnIney
nAlduRnmUNGUUAAS KANTIENUIN 1) LeUundieduineuuans MY dauaunse
g sz uuLiouans iR uLUing uukaUNAIATULAAINNTOLAAITI 8RBT

nauuARakavyUAAatuLAagnaulalag 2) kan15UsHLile AMNINBITTUUKUNGATURARAIN

q 9

v a ' | v a £
NQNUAASA IMNNLTEITIEY 5 AU LpguuuUsyiliuwusaanidu 5 A1 wanas Uﬁ%LﬂJUIﬂEJﬁ’JlIE)gJJIU

q 9

SLAULN
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N3

A5N15AIUNITHRAIUITZUU

nrsaunduniswauni owd ladyrni eadunisszyimuwndsvessalniinielu
UMINYIBBULTFAISN bkl UEIMaN15585a018 UL INeNde Faludlruvesdsnisazusenauly
¥ | | A o v & ¥ I vy & ¥
A8 2 @1 d@unnalulssuusarriulaglagn1e react Tunisasiavtdusazrldniw) PHP

Wisweudoyalugiutaya phppgAdmin kag dn15UNgUEese9 9 UIRRUITFUUAANINTH
yudadanluaming douisens ndnlumsvien fmssuafidamsgiienans dallduneunay
WBnsatiung Aseeluil
3.1 i3esdianldlunisivy
3.1.1 d9uU9T15ANI3

3.1.1.1 p3e3neuiiawasaruyana acer NITROS

3.1.1.2 WeMos D1 R2 (ESP8266)

3.1.1.3 Waterproof Ultrasonic Sensor GPS Module + Antenna

3.1.1.4 Jump Wire

WeMos D1 R2 (ESP8266)

O DO00DO0OO0®
2 BE58 g sg X B

u/B/971 08
sapsze Ve
HOP°Z WST

L] cowsszeesa “Soeee

-_ lgpuupoEE®
an mwse EEOEE P flencs. &

wer & sy oNO UIN - € AL

AR 3.1 WeMos D1 R2 (ESP8266)

(Fiun: https://botland.store/withdrawn-products/6953-d1-r2-wifi-esp8266)



https://botland.store/withdrawn-products/6953-d1-r2-wifi-esp8266
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Tunaidrfuldiu Arduino sy ESP8266 fanuannsnlunisd sudedu Wi ua
BuNs/L01ANRRATYA 11 Yos, PWM 10 fadtygyias, Bunpuuuezundon 1 Hoe saufsduwmesing
msfeansvenien Juilfnuldtuussiulnih 33 v fdade micros dwsumadeulusunsuluga
fdfuldiu Arduino Y wi i ESP8266 fauanunsaluniad eusetuiniedislSansuas
Sun/ dmsunmadoulusunsy aeulvsaiaes ESP8266 Tvnnsdeansiu iaTetng wifinae
poulnsalaeslufa szuuaund SUTUATUK Ao IDE W1 @78 microUSB (wein
mie) vaindeinnusit v NodeMCU lag WeMos D1 R2 (ESP8266) azillasaasnaunazns

DAY | FININ 3.2

wasn 1/O

‘‘‘‘‘‘‘‘‘‘

wasn USB

e ™ gq -ﬂmm it «
- ulaspoulnsaians

——— WI-FI ESP8266

Power Jack

wasa 1/0

ATNd 3.2 wesndng 9 789 WeMos D1 R2 (ESP8266)

WeMos D1 wuvasafianuisald arduino IDE @Sy arduino undeuls wae Yusin
19 code dauluey 7 Suvu arduino u1lalu wemos di latay wazdsarusald libary 994

s

arduino d@2ulnglanae davesaladnisidaar wifi urldiTouseelasazlaniud 2.4 Ghz

o

wendnUuLd? esndududyan wifi aunsalnniesesfild wifi Ssanunsadieududule

L Ag7)

314
Ublox NEO-M8N GPS Module

Ublox NEO-M8N 1¥u GPS Module #ifiussanSninganaves Ublox s Yaquuil Tag
aunsaviinig Tracke syuuimg 2 syuulalunanieiu (by default 9wy GPS wag GNSS)
#961991n Ublox Junau Aliaiunsavinle wenanuuds support s8UU BeiDou (S¥UUiInig

299 U), FTUU SBAS way s¥UU QZSS dnmie


https://botland.store/377-wi-fi-modules
https://botland.store/377-wi-fi-modules
https://botland.store/377-wi-fi-modules
https://botland.store/283-arduino-main-modules
https://botland.store/476-usb-20-cables
http://www.nodemcu.com/
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u-blox M8
high performance
Supported GNSS GPS, GLONASS, BeiDou, QZSS, SBAS
Reception path Concurrent; 2 RF paths
Navigation Sensitivity =167 dBm
Navigation Sensitivity
Single GNSS -166 dBm
Current Consumption
w/ single GNSS 17.5mA@ 3V
Current Consumption
w/ concurrent GNSS reception 25mA @ 3V
Power Save Mode,
1 Hz update rate, GPS only 49mA @3V
AssistNow offline validity 35 days (GPS/QZSS/GLONASS)

AssistNow autonomous validity 6 days (GPS/QZSS/GLONASS)

A19799 3.1 S718a2LD8AVBIUIA Ublox NEO-MSN GPS Module + Antenna

LY

Hulsgaltszyiumisuuiiuland sudyyaldvatsssou seysunislduiugind
Tugaild GPS ifissegufen 1Hlugandnannuismsziulan U-blox Ju NEO-MBN Sudnyaios
#1580 Bei Dou Galileo GLONASS uaz GPS Tifayansouuldgegn 3 svuu Smanditn
ANIISIEIER 18Hz (0.055 Fuaf) vauzdudayanaiaInssuuiien wag 10Hz (0.1 Jundl) vz 5u
Fuarunateszuy 1nisd earsdulilasaeulvsataessiu UART 1dusefuluii 3.3v 14

nszualwiuszun 21mA way 5.3mA

Sim800

GPS

Antenna

Network

AR 3.3 drulsenauves Ublox NEO-M8N GPS Module + Antenna
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Waterproof Ultrasonic Sensor JSN-SR04T

\uLgasoansalaianuun Waterproof Ultrasonic Module 14n51a3uszegving

sgineingiundiduges wsensiaduin munzdmsufaasluaaiuniiedesiuin wu

[%
a Y

Aaddlufafud e Tuazudafoutsinaluds fadsusnuveuvesuhi e touazuds
Fouseiutiluusid WWudu Yasgeeld 23 Wudwns 89 6 wes Inslugaiuduigesuendy
vasamuau vhlihesenisiins Weumdendugosdansludeily aunsoldléalusunss
1995 HC-SR04 wldarulfias udomnldsu HC-SROA By anmsnidsusnldiuiidios 1

WALNTADWATMLBUNY

o Huduweiinszey lngnsrinszezrisssniamhdugesiuing lae
psaaduTagldnnudagmtad

o mnzdwsuldnmatasriui wu Yassdudludafiodmauazudaiion
Uinailudy viefandludeu with ieiiutayauasudaiouuimnani

o dnszezld 23 WuRuns 9 6 Wwas

o haulngdindudansiledanud 40 kHz (anudlalldo) Wasvieuing ud
TagrsaieduAunisld-ndu Weufumnusudes dunaiduszogmaiiadu
WABALAUN

o ABYIINAINYT 2.5 RS

o i

o yhaudlsiiussiuladi 3.3v fs 5v

o ldruwmilousu HC-SRo4 annsaldlanmeaiuliae

o WNINITAIUANUUIA 41 X 28.5 LURLUNT

A 3.4 nndUsENOUTDS Waterproof Ultrasonic Sensor JSN-SRO4T
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Jump Wire

a1e Jump Aeanelnidurunadunldluniswenseszinsaunsalingg w3eltouse

fu Arduino «JugUnsaifid1fgdndunidlunism 1 Prototype & ¢ld91u59uu Breadboard

(Y

a Y @ v va @ a A = K va 3
a8 Jump f\]iqs]LLa']ﬂlﬂJlﬂllﬂ'l'uJLLG]ﬂLWNﬂ‘Uﬁ']EJIW%u@@uS] LWHQLLW@JUQ%Qﬂ@@IWNTu’]@ﬁU

Y

Wali Ta1uUL Breadboard todnetiuLea

AT 3.5 nInUad Jump Wire

(fia: https://en.wikipedia.org/wiki/Jump_wire)

alnildiduans Jump ssfuaielniusznn Multicore Aodiangliidudnuatsqudu Wy
indeasauiuegaiuluauiu Feaneuszaniiasdinnuudase nusensinseldunnndia ae
UsLam Single core FamineAuntsy 1uldlusum 1 Prototype iflpsandasiinng Uuiudey
pendnaitoananuesaves Tnsanetiavdosdinmsdhnouiosiuanslvdy dnqlhdunis

i telianunsadeuidniugiieguu Breadboard 1o



A154 3.2 1A9993a1YUIVVRITITALIS
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AW yaaunsal wif
WeMos D1 R2 (ESP8266) dAmsutloumdaiie
NAFDUNITVNNIUYDIAY
Ublox NEO-M8N 3UA1 GPS
anelidousiowin

Jump Wire




30

AN dnsal WUN

b
=)

3]

TATLYLTWTEWINULN
Ultrasonic o o & oa o
LHULE DS AUNURIAY

3.1.2 gauduasildluauide
TUsunsa Arduino IDE
3.1.2.2 QGIS
3112.3)GeqSever
3.1.2.4 MQTT

3.1.2.5 Visual studio Code

1Uswnsy Arduino IDE

Arduino IDE @alusunsugiunsuld i@ eulusunsy wazsUlnanlusunsuas
Uasa Arduino n3euasadidus WWeulusunsuuuneuinnes Humieluswnsy Arduino IDE
Arduino IDE (Integrated Development Environment) Duedesfiefldlunswaulusunsy
vuunannesu Arduino warsulnanlusunsuinaunddaudiasuusivese Wugenduisily
Tumsauneud s uUesa Arduino tuReldsunsufiienin Arduino IDE Tunsideulusunsy
wazaulnaasuin lnovuinveslusinsy Arduino lasun@ndaay Tugininlan AVR Unf

=
bUBIYIN

1Am AVR Lun1519189971033a10931launse welen Arduino MNaaN Iuiendu isliauisaau

1AnlAENINNINNITRIBULAALUU AVR #3012959WdUe V09 Arduino


https://poundxi.com/arduino-%e0%b8%84%e0%b8%b7%e0%b8%ad%e0%b8%ad%e0%b8%b0%e0%b9%84%e0%b8%a3
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| OQ =
Genuino

ARDUINO

AM OPEM PROJECT WRITTEN, DEBUGGED,

AND SUPPORTED BY ARDUING.CC AND . 0

THE ARDUINGO COMMUNITY WORLDWIDE R B . Q/
g?{\_.._

LEARM MORE ABOUT THE CONTRIBUTORS d

ofF [ELIIEITIN on arduino.cc/oredits

Preparing boards...

A 3.6 loreuvedlusunsy Arduino IDE (§11v77) wiinsnslusunsy Arduino IDE (§1udne)

IDE 17970 (Integrated Development Environment) A'e & 1ULATUUDITEUUNT
WAUINTOFAIYI86 9 NAzADEELae Developer #30U8LNABAUTINAIL Application LD

BuliAnANNTINSY gnaes uazwiug
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QGIS

QGIS AplUsuNIUUIELANTANISUBYA GIS (Geographic Information System) Tusunsy
vils Fedidrudnsiogflfiduiuunsiiin (Graphic User Interface: GUI) fidlauagldaudne Qals
Qﬂﬁmuﬁummaié’é’mmwauzywmLLUUL‘TJ@LNEJW@ (Open source) saunsau Ml 16
og3liifidon 1in Sndtadsanunsa TEaluimwseldsnde nsimuwuulameldadonis
Jeulusunsuuwuuidamsgadaldn (Source code) Tiiniaunannialanla saufuimud
Tsunsu Fedfenisnaeid selasenisiaundnuasdinnaindy awuanesinsing q 7
ﬁaqmﬂsﬁmu‘lﬂiLLﬂsuﬁuLLﬁlﬁamﬂs‘ﬁyasuaaﬁﬁsmaagﬂummmﬁﬁs'}mLLwaLﬁth Turaueiidosnis
Tnuanusnvesisuamildnnnin fadu QGls Fsgnimuniulifianuausn varnvans
nsldsuillegrsmsisenldnudeyanim sssdududoya Aeswideyauuusisds doya
LT30S (Spatial query) AapAaU '1Laua%’agaiui’uwLLNuﬁasmmsmmgqLLUU Offline

kA Online AnA7E

long term release

’\G |S 3.16

Hannover

AR 3.7 wehenslusunsy QGIS

QGIS gniauulasnguiniasenlduinnussmmeestululn g, 2545 Fud
17937 0.001-alpha ufiedaguudn.e. 2561 (AausulItA) LIosTuagaae QGIS 3.4
'Madeira' a@13113819 $1uULsEUUUHURNIS Windows , Linux 138 Mac OS Hundoeilenil
Usgansamlunisianisteya GIs uarldniuwn C++ WundnannsaonseuaziSonldiledidy
sinaq iU Geospatial ROBMS ity PostGIS/PostereSOL way GRASS I 8nits A ldanunsaiamuwn

Uanduduunldiiunnuanunse veslusunsulagldnien Python ladnaaey
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GeoServer

GeoServer \luusitBuAUT LU open source 7 5095UNIMTFIU ISO/OGC 113 WMS
WFS wag WCS uan9mntusssesiunsn 1munmsuaninase Style Layer Description (SLD)
uaznIRAnTes nadrdsdoyade unsgu Filter Encoding nnuanansaiiinginnis
NUANTIN ANHANNNTOVBITONAUIT GeoTools Geoserver WA Java faifu Geoserver
Fadu Serverlet mslda1u Geoserver anunsaidausiotudoyagimanslduarnvats sy
sULUU vBe Vector i file based 1 Shapefile %38 Geospatial Database 191 PostGIS,
Oracle, ArcSDE, DB2, MySQL Wag SQL Server Liudu veldeusioduteyadiidu Raster 1y
ArcGrid wag GeoTIFF Wusu n1si3enlduazusuuns Map Service lagld Geoserver @snsan

197U HUN9 Web Browser tanadu

tﬁw GeoServer

AN 3. 8 Geoserver logo

(37:https://www.oseeo.org/projects/geoserver/)

MQTT (Message Queuing Telemetry Transport)

Juluslaneadmsulddsdoninuszninsgunsal Tngldluwadnisauuy publish-
subscribe azunnA1antusinneaduglagdiusnildlung Server-Client lunisiudadaya
mluslareasueguumalulad TCP/IP Juhlvinsdstayatiulaiiinis loss seninamis MQTT

gﬂﬁwm%umLﬁ@”[,%"[,umsdﬁa;ﬂamnﬁﬁwﬂna@ﬂ%ﬂmuﬁ%mmLflmLﬁ%ﬂﬁ%mn

NMQTT

A 3.9 MQTT logo

(ﬁu’lz https://sonicautomation.co.th/mqtt-for-iiot-application/


https://www.osgeo.org/projects/geoserver/
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lUslaaoa MQTT wusunumvesgunsalluidaisneanidu 2 Uszan laun Message
Broker wag Client MQTT Broker «Jui@niiasdevmiinfisu Message fidsan Client fanils
waztias (Route) TUSs Client Bndawils MQTT Broker anansasuldvane Platform Taiinasduy
Window, MAC OS, Linux, Ubuntu iag Raspberry Pi Tnefiisnanansaadng Broker 2uldsuLes
(On-premises) 11 8991049 U Open Source 1oy luunalud azld@ad as 9910
https://mosquitto.org/download/ %3eazi1UsNsaINguINIsULBUMesn (On cloud) f

PMQTT Client WugUnsalivimthitdsioaulugs Broker uaslusazifeatuiannsasu

Foa21ua7n Broker Idde Tay Client Yu e19asidugunsaivszinnladld wwu Micro
controller, PLC, Arduino, Insdnvislaiie saulufsmeunianeseaes volwdl Library 115u5u
MQTT Client lagelananisidausanuy Publish-Subscribe vil#n1s11admisadmsy
MQTT sulsidndusodligunsainnioguuidnifaiafeatu vievin VPN fu tigausyinli
MQTT Broker agfuu IP Address ity Public tiesiiien @ Client fdus lididudoady
Public IP voLfipauAasade Internet 18 1ipawind Client! Aavanunsodsdonanum
Client2 8laedi Client1 lddfusosdousonu Client2 Tnunss uild3sdam Broker fivinthil

Judnandlunssu-dedayauny

Command Description

Connect | ilumriesvammieusialuts Broker luiunawi Client 3:9893T1 Address a3 Broker,
Port 113 @slauindsz1e Port 1883 1l Default 73ufla User/Password w3a Certificate 1w
miBousie (dhil)

Disconnect iumsiesvalwaamadausasin Broker

Publish Wumssetanaann Client 4wlU# Broker Tanmsimuasauls 1w Broker 3:1970f
1Funi Topic ludarimue adunl Tag 1u PLC 13w Topic :
temperature/floor
temperature/roof
temperature/room
Tuftil temperature 3xiianwouzad Ny categories name W3a foider My tag g

Subscribe Client 31170 Subscribe Topic ﬁm‘iuu Broker & uazifledl Client 8uvims publish f1
mai'luit Topic Airhas Subscribe ay \ilavum Client 3:183utannulminuiilag Lisesias
78 11 ClientA subscribe Topic: temperature/ficor atj I1N%u ClientB ¥iims Publish f1
&l U o e i
guunpilsgaunii Topic # ClientA v:'lmmqnmqumqum

Unsubscribe | Apf@suniinms Subscribe 910 Topic 18 Topic wits Iaufimustis Connect i Broker otj

A1519913.2 N5vuees MQTT Client

(ﬁu’l: https://sonicautomation.co.th/mqtt-for-iiot-application/
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Visual studio Code

A 3.10 Visual studio Code logo

(ﬁuﬂ:https:// learn.microsoft.com/th-th/power-apps/maker/portals/vs-code-extension)

=

Visual Studio Code (VS Code) ifulusunsuudlvgesaldniifivuindnuinsands 4
vhauvunadiievesnu wazniesldnudmiu Windows, macOS uay Linux denmienuriu
nsatuayuludidmsu JavaScript, TypeScript kag Nodejs LLaxﬁsswﬁnﬁﬁ'augiﬁﬁ%mdau
Y1uENTUAIBY 9 (U C++, C#, Java, Python, PHP uaz Go) wazsulnal (wu .NET way
Unity)

Node-RED

Node-RED 1HunTasiiodnnisuagdnnisivgnisaitusgiu Nodejs woundiadu Node-
RED sinvhauiduiuidfrinesuasdldannsadvuduazdnnsnaid eusdoszwinessaunns
fauazad TTuneLNIT U fweseneuiinnesiriada il Lifvenduasidsa
unavidevilimhoanududen widuGeseuasyhanuluiuusives weundindudsines
55’&ﬁmmmmaalumsﬁmuuuqﬂﬂsailfziu Raspberry Pi fleri#ustavavas Node-RED oA
lisnudugestoustarmundnsoly (egnsosfifounasmann) wagveuduléaiidogudn
dunesingldves Node-RED aissudeuaziameamunulaifidaymlunisiamuilasinis loT
A28 nszud Node-RED Tu GitHub wansli JSON (JavaScript Object Notation) haga1u15a
dewanludinduueinliegrsiisnenseaninsadidng Node-RED visauysmsaaulal


https://learn.microsoft.com/th-th/power-apps/maker/portals/vs-code-extension
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Node-RED

AN 3.11 Node-RED

(¥1111: Node-RED (nodered.org)

3.2 YUABUNITAILLUIY

luniseenkuuszuURnausavuaIldnvzuisssuunsvihnueandu 2 ssuuldunan
woa ldszudumisuuuseatng wag Ultrasonic Sensorld@msuruauysunaaiumuiwiy
voslanans InguuunnsvieuvessEuLTisans fe lesoaminlnainsnazdngludindes
gUnsallouLEp$v sdes 1901 GPS U-blox agi3uviheiulngdsdoyanziign aosfign uas
Anui3a Ui MQTT WsTarea lusaziferfuumesdaniilednfvinisdsdeyaszozinemin
wugesiaiuauusinu MQTT luslaroaituiy Tnsmsdedoyaiisans asusn Topic fu 2w
nsdedoyarinlugudeyaluiniosusianenng szozns 1 wasfisandouiivazuansdoya
duvissauazdoyadlasansuuivueundiadu esangaduinieseus szuufiagngayinauy
msfmL oSy MIvaaunsiudsleya wansihegansldifioadiwauyamdstulunig
naaounstidindoyauasdstonaniiy MQTT Tutufinl lugiudess Mntuuanstumisauu
wnufl wansegnstuiindeyasudanilela Tasvhmstassegandaniiladaisiuou
3 pidlunsnaaeufie afausnmeusadn adsidesdiflavansiuau woradeitany flasaay
fusn levufinArszesiia 3 LidmsunsuansUsinailasaisaely iuiiegran1suanansi
vosszozdanilefafisuivuiinaglaeans
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_A \
>0 — a 4’& 3
Lg MQTT Node-RED

A7 312 wansddunisiudsdeyaainisuigesiugs MQTT, Node-RED wartuiinidrgiudeya

‘ Start \
4[ Sensor GPS WelMos D1

{ N\
GPs I dsdayaud Node-red
L. S

asoyadh MQTT

C e v
[ GRABHER Sever ]

» v o
[ '\‘JBQ?‘LLWFQN?UL‘%H‘TL’BU ]

| AULASDIEUA I

o & o a
AN 3.13  YUABUNITANLUUIY
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3.3 NN50ONLUULAZAATIZHTZUY

ASHAUITEUURARNNSDYUAIDEnN 18T ULMAINEaeULSARS WatRuANTulalun15TUse
WAYNI5IDTAVRINAR LOONLUUNISYINUVDNTULDTTU2 d72u tonndIuvesdfieawuwes

kA 9anslelia 1nelsuaLuALAYNNTIASITNTLUURIL
3.3.1 N152DNBUUNISTNIIUVDWYULLDS GPS

sumauusnlunsiansunsvnuveLeuwesaelUsLASY Arduino IDE dady Tusunsy
° v A o o o A ° v o & v ) o w a
Ausulsun wCivemuusadatauln1sinuliuugesaienisonlnanAdaidiaull
gagwuas (Wemos D1+Ublox neo m8n) Miaplmaiumadimes wevinn1sinufasening

U839 wemos D1 kag Ublox neo m8n LLﬁ'gU

saisn! ssn:ilalll
HeHos-w o

AWH 3.14 N159D9955E1MI9U5A wemos d1 Ublox neo m8n

Hourly Build 2021/12/20 07:33 -

finciude <TinyGPst+.h

SoftwareSerial.h

ie <ESPB266WiFiMulti.h>
L t.h
¢ .h
ESPE266WiFiMulti WiFiMulri;
fir Arduinodson.h

g =
msg[50];

A7 3.15 degrslannismivun library dmsuiguiwes
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File Edit Sketch Tools Help

gps_matt_fear §
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[} x

Serial 1n();
//string trf(u_lat,1,8,buffer))
19 u_ (dtostrf (gps.1
u lon = (dtostrf(gps.

gspeed = (dtostrf(gps.

Serial.print {u_lat) ;Serial.
Serial.print (u_lon);Serial.
Serial.println(gspeed);

StaticJsonDocument<256> doc:

JsonArray data =doc.createNsstedA

data.add (u_lat);:
data. (u_lon);
data.add (gspsed) ;

out[128] ;

at (), 1, 8,buffer));
(),1, 8,buf Y)i
h(), 1, 0,buffer)); //vidAswanaazidwo
"M
( ")
("data")

out) ;

09 3.16 1AAGPS Trackingdwsuiiudeya, gamide PHP Usznemusiiiewten

(ST S R S ]

(RS T S T S B S |

~]

=

[N S R S ]
~J

[y
1=y

[SS )

~]

)

o

o

gy ¢

)

~ -
8%

(W3]

~J

[#2]

J o

[= s

-] ™

[as)

-] ™

' { '
I A v

U srudoya AAiReIn1s mdfinuAlasasdayawnServer

if (!'client.connected()) {
reconnect () ;
}

client.loop():

long now = millis{();
if (now - lastMsg > 2000) {
lastMsg = now;

++value;
Serial.print ("Publish message: ");
Serial.println (out);

client.publish("gpsfear", out):

'
v o

AN 3.17 Adedmsudatayain MQTT
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3.3.2 M392nUUU Node-RED Waridunisdedayaultrasonic

Flow 1

+ -
~ common

— Sagnzeet

complete — (| | function  (—
(]

o L

status

link in ==

link call C
2 D
ink out _— - 1 "

comment

~ function

switch
change

range

AN 3.18 NMsMuuUAHaNTuad node-red

Function2 Aon1sdsdayadiniuuesiing Server

Flow 1

=S Deploy ~ =

Edit function node

i info
¥ common

Inject

Delete ) Done
e '
Ultrasonic >

e
o

% Name

function 2 e~
( al nfige n Nod
kv e © Setup On Start On Message On Stop
N 3
(| LW L —
staka B | 3 ‘http /research_s/2022/fear/insert_ultra.php?,
W 4 distance e
link in = =
—{ function 2 ‘—\\—' |
link call el ) | 7 return msg;
iz = £ function 2 -
ink out e
Node 2220361411837
comment B @ Type P
“ function
function
x
switch
change

rango

Enabled
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3.3.3 nMnadeunsdsdayadiunisdagiuid server
\aNAABUITUUGPS Tracking nsdsdayadiunislagiuiliasaansnuastusaluvy

Wunnaszuvavdslayald MQT Thazsuriadrlugegrudayann 5 3und

Pubiiation Topie. gpséeor Q @

(0o 16 74626350","100.19501617","0"
("dabe™ 6 M2 00 19602387 0D
(dat™"18. 4821117, 1100.19602357" 0D
('dab™ b M827350","100.19502100°°0°)
["dato™ 1. 4827350",'100.14602100°,0°1)
{"date™{"15.]4627350°,1100.19602100°.°0)

("data™ ™18 14527350",100.19502100°,0°)

Publication >

AW 3.19 NsuaRsiaLT MQTT wazguteyaluSever
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3.3.4 N1RANUUUNTVINIUYBLIULYDS Ultrasonic

nsmnndanilede loavinisinssevaindandlytiafiaiiuauy 3 Asslunis
NAdDUAD ASILSNABNININ ASITIdeNIlnea1sdUAN karASTiaY Tlneansiudusn Wie

v = ! 3 Y o o a
Uuineszeeia 3 Widmvsumsuansusunaglagans

—
Kﬂ:r 9 si!!.' lll

= l!!!dl--

AN 3.21 NSHBIATTLNINUBSA wemos d1 U Ultrasonic
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© tastutrasenic | Arduine 1820 Hourly Build 2021/12/20 07.32
File Edit Skeich Taals Help

tasiutrasonc

1ltcefine echoPin 4 // attach pin D2 Arduino to pin Eche of JSN-SROAT -
2 #define trigPin 5 //attach pin D3 Arduino to pin Trig of JSN-SRO4T

3

4// defines varisbles

5long duration; // variable for the duration of sound wave travel

r the distance measurement

€int distance; // variable f
7

8 void setupl) {

9 pinMode (trigPin, OUTPUT); // Sets the trigPin as an OUTPUT
10 pinMode (echoPin, INPUT); // Sets the echoPin as an IN
begin(9600); // // Serial Communication is starting with 9600 of baud rate speed
RO4 Test"); // print some text in Serial Monitor

11 Serial

intln("Ultrasonic Senzor H

ntln("with Arduino UNO R3

5woid loop() {
// Clears the trigPin condition

17 digitalwrite(trigPin, LOW); //

icroseconds (2) ;

// Sets the trigPin HIGH (ACTIVE) for 10 microseconds
ligitalWrite (trigPin, HIGH);

seconds (10) ;

o (trigPin, LOW);:
the sound wave travel time in microseconds

the schoPFin, retur

24  duration = pulseln(echoPin, HIG

'
1A

M9 3.22 Adantaiielaeulunisvirnulinueuiges

il 3.23 mavadeunisiivieyamedanilela



100

90

80

LIURLHNRAT)

70

(

U

60

ANHEAN

50

USnaauinn

ANy

100 279

90- 85 1oy
80- 75 Yunan
75 - 70 wuu

WA 3.24 Msnageun1sUTIaElagasmedaniileia

3.4 N1399N LLUUﬁﬂU‘l’JIE]%IaGPS

Database MifutayatuzUiuuved JSON dinsleusatoyauuu Realtime lnuda gunsal

rfpvinsWeuseiudunesiliniesudieyasingUnsaldgiuten Tuidelias nandianis

k% £ Aou &
sanuuulaTIaiargukuudedandaiiuuy Database

YafwUs

AUV JULUUMIIAAY
b Sunudeyaiidnggu Serial
DAY W/ wou/d timestamp with
e muniseseyaaziyn numeric
Longftdde R RNk numeric
Speed AL5VB9ID numeric
Hour L381 time zone

44
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N132aNLUUIIUVIUA Ultrasonic
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Jomuus JULUUNITIALAY
ID Integer
distance Numeric
Time Time without — zone
date date

3.5 N15IANINTLIY

Tunisdmiandiu agldluswnsy Visual studio Code Tuniseanuuu Tastsuannnisitantin

TUsunIuAUNN ¥innsasne Project easanthiiu anndulimvimsdmnuldiduunuana tsx. noufiaz

#1715 Save utiulEviinisassinawmesuentd1 InawmesiieltlunisiAunduoas)

AN 3.25 AN LENNSUNITASIRUT



console.log(rs);
return rs;

N9 3.26 N1 get M1 APl WLEARINANTILIU

type:
scale:
units:
rotation:
anchor: "

;i

AN 3.27 NsuandNavad Model bus

3.6 M3nulnanlduansnantitiu

myvaAulndiielduansua Tnen1s13elwdnladae Hello-world a1ntisinnisadnedn 1
awmes Wawiun1sIaLAu Model bus 13lu Hello-world

hello-world

il 3.28 ns3anlnddeya

46
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uning
Nan1538

nfinarunlFluunil 3 drwresiinsdnidunsisesae wWieldszuunisinaiuse
yudsfiAnumine deusesdie GPS Sensor fiannsaldauldmuinguszasdiinedu luuni
ziunismaseuMIYIULATRRILISYUU GPS Tracking weuiu Ultrasonic lnenagdaussuu
nsdssiuntsdaa GPS Tnenstusalumudumiaiofudyaios GPS Wi oSuAmums
Haqtu niouiampApUIEUL Ultrasonic ieddniulduinissavudsianfaensuinsadubud
fuinsnavseties lasflssuisueesagiinisinssesuaaiiuau Tnsmnddntulduing
AvpaumesuliuAufaranas ilvuanaufiuirsodutuidlduiniseglussduiiunnviotion
31 szuufenusnrudsianumineidowsmsifauianaiauntesiieds dwan1side

oluil

4.1 NAINAITNAIUITZUU GPS Tracking

WURAdNEINNN1TWRILISEUY GPS Tracking Tun1sdssunysludaszuu

$1UT0YA UAFAIUBYANUAAIHALNUTIL NN ABUNI AN IS 1L UL ALATLAATULLKY

P

'
a

AN 4.1 Funid GPS Tracking NENLLEAINAUUNTLIU
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. | dff lat it long |
usaomoo 10019599152wooooooooooooooooom

AW 4.2 Toyandndn Server

HARINMSIAIWT GPS Tracking iiauansdinussaiuusgalntikuniamdniu fide

sunislagiuluigudeyauasfiogauwansuuntinivuuusealng

4.2 NavNNIIDNLLUUIEUU GPS Tracking

AN 4.3 S3UU GPS Tracking #SURARIUUSD
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Tuduvesszuy Ultrasonic azudeiililagansiiusmsuinnysetes lnglananisvaass

SLUUAIAN

IURLIRT)

AN (

100

90

80

70
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50

30ANHAY
Wmnmmann

100 99

90- 85 oy

80~ 75 hunans
75 - 70 wuu

A9 4.5 52U Ultrasonic d15URARRIULSE
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4.4 naann1soanwuUntIUled

Tudruvaansldnuniniu gldnuamsansuiunimwessouarsseznallunis

sosaliwuuisealng wazdanunsogUsunadlduinsieguuladnme TneniivesUsenauly

My Jeyanal Usinaglagans svezianlunisiause
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unins

#3UNaN133Y

'
a

SPUUARMNTAUAITAANMIINGdEUSAITAIY GPS Sensor 3NTRIElAvIIN1siRILN
S2UU GPS Tracking lfdsstnunisluss Server wazdaiaunszuy Ultrasonic Wiouaninaves
ldusmsuusalilin Idddunisaalassainadinaetlilasfgdavinlevinnng wWamnszsuu
AanusnvudsianuuuiSealnl uaviiiosesmsliiAauazyaansmllldldesaiulatunisld
sovuAsRII INENdeIIMs venanidauisathluUsegadldiuaniumsnidug 168ndae
HAETUINNNTINTZUURAA LSOV UAITENUMNINGIRUULSFISUAENAFDUTEUUYDY GPS Tracking
uay ultrasonic Inelutnil 4 leyafawanisvaaesluunds ludiuvesund 5 aznanisaay

A1SARUINUYBISZUURAMIUTDVUANRARUUINGIDYULSAITAY GPS Sensor

5.1 @3Unan1sY

NSIAUINUIITEUUAAAUTATUAIERNMINGREUSAIT TUNANTENULIAINNTTA
Li35298a1N1501v8930 kaY SeeelIanlusesn waTNUIgUYesaNITanTIaaRuUAIRANLA
939 wazaunsafamuNawuuSealngdld funimiiu ssuufaniusovudelanumineide

S v &L A aAd v o i aa Y
wsensilalinsnaaesszuulununITANon I8 UNTIUAIUMLITRANE Uay TeUUdans
loila Geaunsosudeyanvuissalnilavazaiuisaiasuuninivldluvazinsad ey

anunsansuswkazaattinissesala wagssuuilidussuunlvdldauanunsanazd 114

'
=

nuiensuteyalumsiiusaliiivesuinetde lansusseziauaztayalunissess
ABanT3le GPS U-blox anunsatnuimundussuufinmusavudaldedadussdnsninuasd

ANMUDNADIA
Y Y

5.2 Ugynn1339e

SYUURAAMIUSDVUAIRARUAINGND B ULTAITULVDINAVBINT bIINUN A 99 LTI UN U

'
U b4 A

szuvdumesidalagededygyia wifi 9ngunsaliguiyes szuuisazyinauld iesiediu

LY '

999 GPS W@only GPS 3u Ublox Jalusiiiian Antenna vuwn 1an ansnsadudayaalawiiog

Y
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Tunsy wisnaindyaruaaaniowunin GPS aglssaansals 01ans vseNundudyyia vinlv

A

GPS ldanunsadsdeyald vierainnisaainnioures Toya
5.3 aAUsena

ANSNAIUISEUUAANIUSDVUASDANUNIING1RULTAITAIY GPS Sensor Lagwana
° ' a ¢ A ° | v <V oya ° .
Aurdawuuisealny ienansiunisredldany daladnisdn GPS Senser wag Ultrasonic
Senser 1nlgUsglevdlunsdivayavatsy U UlYes 21NNTEUIUNITNNAINITUNTHMUY
SEUURANNNTOVUAIL RPN NG IRV ULSAITLANN1TWAIUIAINAG TLOLVY hasntivu aae

Arduino MQTT uai Vallaris Maps tenauauasian1siiiuesidnuazslgaumly

5.4 Jaldualug
o - % I a A=y oa a A Ay & o
nsdssiunis [Wunsdwoyarieui duhiinsadavsediildsavuouududiuiumnn
gy lvidstoyagn deaisiinisusulsaneandaynilunisdseyag e GPS uaz

Ultrasonic
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UTTUIYNTH
AnAned AinYanani1s daN auyune dugn H135UNIEUA (2563) INTINEITEIIVANFTUNINNT
DONLUULALHAILTEUUNMUUARTLAUIE U VUL UUDA LU MINISAAAIUNITLAUNI

YUAIFUAILITAUTINN.

AT.TENT LIUTAINZNUS (2555) TEUVAAATNATIDADUAILNUI LAZIEUN 1B UAR DT Y10

AL

WAL 9as (2562) nsimuAuluusEuUAnmusasudainissudaasesuuluvieueunaiadu
A A Y < v Na ] a s W
ieliiuaudaenievennnmemnaluladdumesiinvesassnds RFID wagvevluissia

We UMIINIaUULTAS.

[y

Jaudin ASadan (2559) 913158Us8dna1v13swmalulagn1sdnnistadaindauzimalulad
QAAINNTTU UNINIFYTIVA Y NUNANYTTFUUAAR INBIUN LU T VUE I F AN

GPS Tracking System in Transportation.

19e Ugaasusznis. (2553). Yadun13eauiunisiissUuAnaIusasun GPS unlysiuiu usen

Usehude. nsusnismalulad Ingraeuinnssu 1ming1aesIsuemans, ngunme.
IITUNT @13ANF Uar WSANE nI3330UAT (2561) MItimweUnGAtuURanLNgNYAAa

Kittipong Pitaksakulthavorn Nikom Lonkhuntod Asada Wannakayon (2020) Surinthon
Rajabhat University Designing and developing an automatic vehicle positioning

system To track cargo travel with trucks.

Dr. Chaiyaporn Khemaphataphan (2012) system for tracking the position and route of the

motor vehicle by satellite.
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Netima Udon (2019) Developing a prototype of an intelligent student bus tracking system
on a mobile application to increase the safety of children with the Internet of

Things, RFID technology and open code software. Naresuan University

Bundit Srisawad (2016) Lecturer, Department of Logistics Management Technology,
Faculty of Industrial Technology Rajabhat University Kamphaeng Phet GPS

Tracking System in Transportation.

Woraphon Panchasriprakarn. (2010). Acceptance factors for using GPS tracking system
with insurance companies. Technology administration College of Innovation

Thammasat University, Bangkok.

Wannaporn Saraphak and Pornthip Thaweewankit (2018), the development of a group

tracking application.
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A1sAAReLUSNSY Arduino IDE

dwmsurensiuas Arduino IDE 18y Open Source fignansanndluanunldaulans lne
A ldauamsadluil hitps://www.arduino.cc/en/Main/Software tiven 1n13a13ulnan Loy

a1uns5anlnanttaulaiauy Windows, Mac waglinux

H s

I

ANNUTKAR

Arduino IDE 2.0.0

Arduino IDE sulnaisulmitui3uarmsondedoiiul uananng
uAlaiviuaioniuasdumafiainauauasuaduuds dofans
LandamudnTwid n1siineilaa uasuduatdsunsuudluda
UANTDILUUSG

dmsusnasndoaiugy 1sag anans UssnavArduino IDE
2.0

fiaanadunsauaisudludafdenataardeiiadludiuduans

sWaumaeiiun

Arduino IDE 2.0 ilulavusasduayigasniaauuGitHub

Ingidanihnisantilvanneituaiantunesiun zip \endsd Windows zip file 310ty

Usinguisinstuaniiidonaanin

anvluaacEan

Windows xuz 10 uazlwinii 64 dia
Windows dadnda MsI
Windows v zip

dynafl Appimage 64 iin (x86-64)
Aunal e 7P 64 fin (X86-64)

macOS 10.14: “Mojave” wialwini1 64 iia
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PROFESSIONAL EDUCATION Q. search on Arduino.cc 3 HTY

w HARDWARE  SOFTWARE  CLOUD DOCUMENTATION »  COMMUNITY v  BLOG  ABOUT

Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 66,387,377 times — impressive! Help its
development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Wientensdsnin Usingiuuilmdendl Just Download azidunisailuan e zip
voslusunsuanliluedos uidnnssansativauunseusaialiiuneiiiuinis awnsaden

ﬁ Contribute & Download

Today (5)

- arduin o-ide_2.0.0_Windows_b4bit.zip

B b
M libra
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Wl lWduwddviinis Extract File iiavnldan1nilnaniidadn 58etstre.exe @Sy

nsaesalsunsy Weduilandnuazyinisfindsadaduazusnnguiasdmsuldanuaum

© sketch_oct27a | Arduino 18.20 Hourly Build 2021/12/20 07:33 a]
File Egit Sketch Tools Help

setup code here, to run cnce:

¥
o

N13ANAY GeoServer UNTTUUUHUANTS Windows

TUNBUNIIAAFIAZARI89AUN1 AR USNTUB UG NIUTDITz UUUURNTIULAT B9
NeTTUNAEN 1N15RAAIBIlUTLATUAD GeoServer 2.21.2 @1u1sannitlnanuifnnslaniu

Auledil http//geoserver.org/download/ (3xden 32 w5e 64 bit YusduiAsesnouiiawmes

A1) TuntiuGeoServer W@anadluan GeoServer 2.21.2

x{‘;v GeoServer \

Downloads
Choose a version of GeoServer to

download,



http://geoserver/
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€ > C @ geoserverorg/release/stable/ G & aQaew S0 9F i

v.fp GeoServer

About og | Download | Documentation | Community ~

GeoServer 2.21.2 GeaServer 2212 slase
Released on October 24, 2022 e

Announcement
GeoServer blog
Packages
1 Platform Independent Binary & Wndows insialr
: Operating system independent runnable binary Installer for Windows piatiorms
B WebAchve 1 ata Directory
Web Archive (war) for serviet containers ' GeoServer Data directory with sample layers
Documentation
[ User Guide HTM: Javadoc

Export of GeoServer user guide AP documentaton

Source Code
% 1p | tar gz °° itHub

Source code packages for tag 2 21 Browse source code on GitHub.

Wianan1ulnan GeoServer 2.21.2 ka3 LWAAIRLIANY >La00 Windows Installer

PAIINAIUAAALUTLNTULILAT

> GeoServer 2.21.2 Setup = X

Welcome to GeoServer 2.21.2 Setup

>
{" This wizard will guide you through the installation of
4 ' &

GeoServer 2.21.2,

Itis recommended that you dlose all other applications
before running this setup. This will make it possible to update
relevant system files without having to reboot your

GeoServer st

Click Next to continue.

Learn more at
geoserver.org

Next > Cancel
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» GeoServer 2.212 Setup — x
Choose Install Location
Choaose the folder in which to install GeoServer 2.21.2. @‘

GeoServer 2.21.2 will be installed in the suggested folder below. This folder is recommended
when installing GeoServer as a Windows service. For manual installations, you may want to
change the installation directory to a folder that you areated yourself,

Click Browse to select another folder andfor Next to continue.

Destination Folder

| :\Program Files\GeoServer Browse...

Space required: 224.5MB
Space available: 145.7 GB

< Back Next > Cancel

Geoserver 2.21.2.exe WoLsuAaA Tunil License Agreement panideon | Agree 2
U3Inguiiee GeoServer 2.21.2 Setup Tiindn Next Tuntin Choose Install Location (1) 1den
AUV zAan UsLIUARN Browser (2) ARNYY Next wazAdnyy Next luni Choose

Start Menu Folder Wialkanasuiuinis wenlsluswnsuuy Menu ¥an

{ GeoServer 2.21.2 Setup - X
Java Runtime Environment
Set a valid JRE path. ‘b

Please select a Java Runtime Environment (JRE) if the suggested path below is incorrect.
GeoServer requires a 64-8it Java JRE or JDK (8 or 11).

If you don't have a (valid) JDK installed, please dlick on the link below to download and install
the correct JDK. Then shut down and restart the installer.

Visit Adoptium OpenJDK website

C:\Program Files\Javaljre1.8.0_321 Browse...
This path is VALID: 64-bit JRE 8 detected.

< Back Mext > Cancel
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Tuniln GeoServer Data Directory Tiilaon Default data directory (9fnsansausn i

\d@0n Default Data Directory, S agfnsaunnaulallilasn Existing data directory uaa 1den

path antulindn Next LA data_dir) andulvindn Next

x{; GeoServer 2.21.2 Setup — X Q; GeoServer 221.2 Setup
GeoServer Data Directory GeoServer Administrator
Set a valid GeoServer data directory. ({‘;‘ Set administrator credentials.

If a valid existing GeoServer data directory was found on your system, the path should be Please set the administrator username and password for GeoServer:

displayed below. Otherwise, a default directory is suggested.
You can also set another directory, as long as it's empty or non-existing.

Username admin

Password geoserver

C:\ProgramData\GeoServer Browse, ..
The data directory will be created at the given path.

< Back Next > Cancel Next > Cancel
Q; GeoServer 2.21.2 Setup = X
License Agreement >
Please review the license terms before installing GeoServer 2.21.2. (@‘

Press Page Down to see the rest of the agreement.

GeoServer Notice

GeoServer is distributed under the GNU General Public
License Version 2.0 license:

GeoServer, open geospatial information server
Copyright (C) 2014-2020 Open Source Geospatial
Foundation.

Nansrriwh+s (Y 20012014 NrnaAanDl ane~

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install GeoServer 2.21.2.

<o [T ] [ oot

1d Username wag Password @1usuldannns GeoServer Tu Web Administration

Interface lawilAn defaults Ao Username : admin , Password : geoserver 31ntulinan Next



62

Tuniln GeoServer Web Server Port 141 1dan port lun1s 9149mn151u Web Administration

Interface muAT default port Ao 8080 A ntuliman Next

> GeoServer 2.21.2 Setup - X
GeoServer Web Server Port
Set the port on which to run the GeoServer web application. \b‘

Spedify the GeoServer web server port. When in doubt, use the default (8080).

Port 8080 valid range is 80, 1024-65535.

< Back Next > Cancel

Tunth Type of Installation Tdonviianishasalaedrden Run manually 92§99
start, stop service tUan 1muAN151UA-UA service #113U GeoServer WazAINITOLAUNIT
Tiusn1stayavas Server W command line 16 usia1iden Install as a service HART WUU
Background Service lausawinusienis nsliusnisdeyaves Service dlefinsda e

(wugu 1lAden Run manually) antiulviadn Next wazlumntin Ready to Install Tiagdn Install

{ GeoServer 2.21.2 Setup — X

{» GeoServer 221.2 Setup e X
Execution T .
R Glo'; e " {b Installation Summary »
Y SO CIVEL IO G P A SETVcE: GeoServer is ready to be installed. (b‘

Select how you wish to run GeoServer,

If you don't know option to choose, select the “Install as a service™ option, Please review the settings below and diick the Back button if changes need to be made. Click

the Install button to continue.
(@ Install as a service (recommended) Installation directory: C:\Program Files\GeoServer
Installed for all users. Runs as a Windows network service for greater security. Data drectory: C:\ProgramData\GeoServer
Installation type: Installed as a service
O Run manually
Installed for the current user. Must be manually started and stopped. Java Runtime Environment: C:\Program Files\Java\jre 1.8.0_321
Web server port: 8080

<Back Next > Cancel <Back Cancel
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> GeoServer 2.21.2 Setup - § GeoServer 2.21.2 Setup

Installing
Please wait while GeoServer 2.21.2is being installed. @ Completing GeoServer 2.21.2 Setup

Click Finish to dose Setup,

>
Extract: batik-ext-1.14.jar *" GeoServer 2.21.2 has been installed on your computer.
4 »

Extract: activation-1. 1.jar... 100% ~
Extract: aircompressor-0.20.jar... 100%

Extract: antir4-runtime-4.7. 1.jar... 100% Geaserver
Extract: batk-anim-1.14.jar... 100%
Extract: batik-awt-util-1. 14.jar... 100%
Extract: batk-bridge-1. 14.jar... 100%
Extract: batk-constants-1. 14.jar... 100%
Extract: batik-css-1.14.jar... 100%
Extract: batk-dom-1.14.jar... 100%

Mullsoft Install System v3.08

< Back Next > Cancel <Back Cancel

35n1sAnAe Java Runtime Environment (JRE)

nsraeulviudladnnulafnds Java Runtime Environment (JRE) Uz uuiulaivaas,

(%
a (Y

WAINIBTIT I GeoServer ADINITANINLIAAOL Java 8 139 Java 11 MU AIAAR I Adopt

OpenJDK Windows dntasesld

Java Setup - Progress —

Status: Installing Java

|

= Java

#1 Development Platform ORACLE



https://adoptopenjdk.net/
https://adoptopenjdk.net/

ﬁ Java 5E Development Kit 8 Update 307 (84-bit) - Custom Setup

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description

Development Tools
- (=~ | Source Code
-i= | Public JRE

vour hard drive,

Install to:
C:\Program Files\Java'jdk1.8.0_301%

Java SE Development Kit &
Update 301 (&4-bit), induding
the JavaFX SDK and a private
JRE. This will require 130ME on

Next> | |
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PAIINARANY Java Runtime Environment (JRE) 3eU5a8aalms1vin1sanit

Wianlusunsu GeoServer Inglufl http://geoserver.org/download/ 1deniiasduwuy

Stable TU#i Control Panel » System » Advanced » Environment Variables. Wievi

N1569A1 Setting environment variables

settngs
@ Home About
- e detais n Windows Securty v iRt i, L0 Y o o
| Emeronment vacables x
pecif
Compaor e Hachware ABced Sy Prtacin Rerce
Uservaiables forchingchaih ated settings
s | prriy ocker settings
Vs ects srocenscr scheckin memcey e, and i ey
Puh CUseschingehah ApgstLoca Mhcrosot WindowsAppECAL.
o o Clsers\chngehah AppDtaLocah Temg
M ™ CAUsersich ort
ses\chingchai AppDotaLocahTemp
Une Pt
Deskop et bt 1o your s
Setrge. |
kn Hew . Olee
Qo Pecovey -
TR ——— | Syem vansbles
“
™ cable e P .
Comspec CAWindows\sytemicmd.exe ‘
Lo OrveDota C\Windows' System32 Drvers!\ DrrverData
sspl | oo CAProgam Fies\PostgreSQL\ 12\ gdak-dots
NUMBER OF PROCESSORS 12
o Corcs ooy os Windows NT
W ProjecHNg To T P - Path. CAProaram Files (x867\Commen Files' Oracie\ Jrva\iavaouth C\ Win.. ¥
Version
X Shared experiences leWwiod oo o - o
05 build
5 (ro el o e
> Remote Desktop ¥

10 Ao
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¥ 9uid JAVA HOME

.| Environment Variables >
cil
User variables for chingchaih glated s
e Variable Value itLocker
| OneDrive C:\Users\chingchaih\OneDrive | S
Mew System Variable x
pte
Variable name: JAVA_ HOME |
PP
Variable value: |
fnces
Browse Directory... Browse File... _ Cancel
e -
| System variables [
Variable Value 2
PC‘ AGSDESKTOPIAVA C\Program Files (x86)\ArcGIS\Desktop10.84 h Get
ComSpec CAWindows\system32\emd.exe F Giw
DriverData CAWindows\System32\ Drivers\DriverData
pt GDAL_DATA C\Program Files\Postgre5QL\12\gdal-data
MUMEER_OF_PROCESSORS 12
0s Windows_NT
Path C:\Proaram Files (x861\Common Files\Oracle\Java\iavanath: C:\Win... ¥
New... Edit... Delete
oK Cancel

¥1n13ae1 GEOSERVER DATA DIR

‘ Environment Variables x

‘ User variables for chingchaih

Variable Value
OneDrive C:\Users\chingchaihOneDrive
Path C:\Users\chingchaih\ AppDataiLocal\Microsoft\WindowsApps: C:\U...
TEMP Ch\Users\chingchaih\AppDatatLocal\Temp
T™P Ch\Usersichingchaih\AppDatatLocal\Temp
I
New System Variable x

Variable name: GEOSERVER_DATA_DIR |

Variable value:

Browse Directory... Browse File... Cancel
DriverData CA\Windows\System32\Drivers\DriverData [
GDAL_DATA C:\Program Files\PostgreSQL\12\gdal-data

GEOSERVER_HOME C:\Program Files\GeoServer

JavA_ HOME C:\Program Files\Javajdk1.8.0_301

NUMBER OF PROCESSORS 12 o

New... Edit... Delete

oK Cancel
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ntului C:\Program Files\GeoServer\bin wEvhmssuidananiililg startup.bat

| % | CA\Program Files\GeaServer\bin

Home Share View

« + » ThisPC » Local Disk (C:) » Program Files » GeoServer » bin
Mame Type Size
# Quick access
[%] shutdown.bat Windows Batch File 4KB
@ OneDrive [%] shutdown.sh 2 Shell Script 3 KB
v [ This PC [E] startup.bat 20/7/2563 2:1: Windows Batch File 5 KB
) [&] startup.sh 20/7/2564 5:13 Shell Script 1 KB
J 3D Objects
B Desktop
|%2] Docurnents
; Downloads
J' Music
= Pictures

E Videos
‘i Local Disk (C:)
- Local Disk (D:)

B Network

devhmsfindaseuseeudandanPath C:\Program Files (x86) > GeoServer2.21.2 > bin U&7

nm startup Tuwi1 Windows Firewall has blocked some features of this app Laan Allow

access

& Windows Security Alert X

G Windows Firewall has blocked some features of this app

Windows Firewall has blocked some features of Java(TM) Platform SE binary on all public and
private networks.
Name: Pava(TM) Platform SE binary}
_ Publisher: Oradle Corporation

Path: C:\program files\java\re1.8.0_161'bin\java.exe

Allow Java(TM) Platform SE binary to communicate on these networks:

[[]Private networks, such as my home or work network

[] Public networks, such as those in airports and coffee shops (not recommended
because these networks often have kittle or no security)
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Administrator: Comenand Prompt - startup,bat BB o X

[
o o

lofinssd 187 98Tun 137 Stared atusaiSenldan Web Administration Interface
lelneidn browser uafiami URL auguUiuudsil http://[SERVER _URLL[PORT)/geoserver 14

http://localhost:8080/geoserver AXUAAIRLIAIN GeoServer Wianlgu

About B Satus

zi w GeoServer ! — -
Welcome _

l@39auNadlUsINTN GeoServer azUsngutnaslusuwnsusuans Jswnsundould

31U
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N156nRNY Node-red

@115 U Node-Red ¥ ué 8t u medium-ware Taa sl concept 71 Flow-based
programming for the Internet of Things n151%9 91U Node-Red 6 Ufl ANUEEAINUINLNSE
a1u1saunty Flow TUsunsusngs s Browser balae waziiiasain Node-Red gnmuiuy

JavaScript (Node_JS) 3aillsanusanmundanuansaeenliliiednaig

€ 2 C @& nodejsorg/en, B e O 9 i

nede

HOME ABOUT DOV S DOCS GET INVOLVED ‘ SECURITY CERTIFICATION NEWS

Node.js® is an open-source, cross-platform JavaScript runtime environment.

DownteaaterWindows (x64)

18.12.0 LTS 19.0.0 Current

Recommended For Most Users Latest Features

For information about supported releases, see the release schedule.

d Node.js contributors. All rights reserved. stered trademarks and uses trademarks. Fo
|ease see our Trademark 1 < tindicated on the list of nJs Foundatio
registered® trademarks of their respectivs o s ply any affliation with or endorsement by them.

The OpenJS Foundation | Terms of Use | Privz

fnAe Node.JS (https://nodejs.org/en/) dluSules nodejs.org Wazldena1iilan Version iy

LTS
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ﬁ Node.js Setup - X

Welcome to the Node.js Setup Wizard

n ‘ d e The Setup Wizard will install Node.js on your computer.
(9

s 8,

MN1SAARILUTENTUUNR NA Next

ﬂ Node,s Setup -

End-User License Agreement d
nege

Please read the following license agreement carefully m
S

Node.js is licensed for use as follows: ~
Copyright Node.js contributors. All rights reserved.

Permission is hereby granted, free of charge, to any person

obtaining a copy of this software and associated documentation

files (the "Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge,
publish, distribute, sublicense, and/or sell copies of the Software,

and to permit persons to whom the Software is furnished to do so, v

I accept the terms in the License Agreement

il

Print Back Cancel
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ﬂ Node.js Setup -

Destination Folder

Choose a custom lecation or click Next to install. n .G‘\]d c
5

Install Mode.js to:

C:\node.js\,

Change...

ﬁ lode,js Setup —

s

Custom Setup

Select the way you want features to be installed. n . d e
@©

Click the icons in the tree below to change the way features will be installed.

F -
Mode. js runtime Install the core Mode.js runtime
npm package manager (node.exe).
Online documentation shortouts
Add to PATH

This feature requires 2055KB on
your hard drive, Ithas 2 of 2
subfeatures selected. The
subfeatures require OKE on your
hard drive,

Browse...

Reset Disk Usage Back Cancel
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[
Y

#41 Node.JS Lasaiseusas

ﬁ Mode,js Setup

©

nege

Completed the Node.js Setup Wizard

Click the Finish button to exit the Setup Wizard.

Node.js has been successfully installed.

f579@aU Version Node.JS a8 CMD

Best match

Command Prompt
|
App

Apps

@ Google Chrome

Control Panel

Search school and web

/O C - See school and web results

People

@ Duangdao Channei
PITCHANUN CHALONGKUN

€) JATURAWIT CHAIANON

@ MONTHILARAI CHERDCHOM

Settings (4+)

]

Command Prompt
App

] Open

Run as administrator

|} Open file location

= Ppin to Start

= Pin to taskbar

71
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1.naYy Start menu
2. U cmd LieAWN

3.1@9n Command Prompt

AW node —version && npm -version AFIVEBU version U4 node WAz npm

[e+] node-red

Wan931 Node.JS ﬁ?u Version v18.12.0 iLag npm ﬂ?u Version 8.19.2

[
[

fnAe Node-Red 778 npm

AN npm install -g —unsafe-perm node-red

=4

A T = o o o ™ <1 = o o o o
119 Node-Red GWWNLaif\]f\]wuwmf\]amgﬂmumﬂu LdPNINAR AL IALIUUIDYLLA

m —version

efinition. keyv provides i

"¢ attention, run:

(including breaking changes), run:
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Run Node-Red

NaaauU7 1 Node-Red 1 510 adaa1u15alTa7ule 1agwd @ Browser wa b9 11U

a

1 http://127.0.0.1:1880 uitilld Google Chrome Aagusnguiaiiunuuilvisildam uans

1578069 Node-Red d159ua7 wseundauldanuldiae

low 1 + - i info i

common

inject

debug

mplete

catch

status

Flow 1

Flow

function

function

switch

change

range


http://127.0.0.1:1880/
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Copyright by Naresuan University
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TAndusuIUaslu Arduino IDE

& test-gps

#include <TinyGPS++.h>

#include <SoftwareSerial.h>

/%
This sample code demonstrates the normal use of a TinyGPS++ (TinyGPSPlus) object.
It requires the use of SoftwareSerial, and assumes that you have a
4800-baud serial GPS device hooked up on pins 4(rx) and 3(tx).

*/

static const int RXPin = 4, TXPin = 3;

static const uint32_t GPSBaud = 9600;

// The TinyGPS++ object

TinyGPSPlus gps;

// The serial connection to the GPS device

SoftwareSerial ss(RXPin, TXPin);

void setup()
{
Serial.begin(115200);

ss.begin(GPSBaud);
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Serial.printin(F(“FullExample.ino™));
Serial.println(F(“An extensive example of many interesting TinyGPS++ features”));

Serial.print(F(“Testing TinyGPS++ library v. “));
Serial.printin(TinyGPSPlus:libraryVersion());

Serial.printin(F(“by Mikal Hart™));
Serial.printn();

Serial.printin(F(“Sats HDOP Latitude Longitude Fix Date Time Date Alt

Course Speed Card Distance Course Card Chars Sentences Checksum”));

Serial.println(F(“ (deg) (deg) Age Age (m) - from GPS --
------ to London -—-—- RX RX Fail”));

Serial.println(F(*

II));

void loop()

{

static const double LONDON_LAT = 51.508131, LONDON_LON = -0.128002;

printint(gps.satellites.value(), gps.satellites.isValid(), 5);
printFloat(gps.ndop.hdop(), gps.hdop.isValid(), 6, 1);
printFloat(gps.location.lat(), gps.location.isValid(), 11, 6);
printFloat(gps.location.lng(), gps.location.isValid(), 12, 6);
printint(gps.location.age(), gps.location.isValid(), 5);

printDateTime(gps.date, gps.time);



printFloat(gps.altitude.meters(), gps.altitude.isValid(), 7, 2);

printFloat(gps.course.deg(), gps.course.isValid(), 7, 2);
printFloat(gps.speed.kmph(), gps.speed.isValid(), 6, 2);

printStr(gps.course.isValid() ? TinyGPSPlus::cardinal(gps.course.deg()) : “*** “ 6);

unsigned long distanceKmToLondon =
(unsigned long)TinyGPSPlus:distanceBetween(
gps.location.lat(),
gps.location.lng(),
LONDON_LAT,
LONDON_LON) / 1000;

printint(distanceKmTolLondon, gps.location.isValid(), 9);

double courseToLondon =
TinyGPSPlus::courseTo(
gps.location.lat(),
gps.location.lng(),
LONDON_LAT,

LONDON_LON);

printFloat(courseToLondon, gps.location.isValid(), 7, 2);

const char *cardinalToLondon = TinyGPSPlus::cardinal(courseToLondon);
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printStr(gps.location.isValid() ? cardinalToLondon : “*** “_6);

printint(gps.charsProcessed(), true, 6);
printint(gps.sentencesWithFix(), true, 10);
printint(gps.failedChecksum(), true, 9);

Serial.printn();

smartDelay(1000);

if (millis() > 5000 && gps.charsProcessed() < 10)

Serial.println(F(“No GPS data received: check wiring”));

// This custom version of delay() ensures that the gps object

// is being “fed”.

Static void smartDelay(unsigned long ms)

{

unsigned long start = millis();
do
{
while (ss.available())
gps.encode(ss.read());

} while (millis() - start < ms);
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static void printFloat(float val, bool valid, int len, int prec)
{
if (lvalid)
{
while (len-- > 1)
Serial.print(‘**);

Serial.print( ‘);

else

Serial.print(val, prec);
int vi = abs((int)val);
int flen = prec + (val < 0.0?72:1);//. and -
flen +=vi>= 1000?24 :vi>=100?3:vi>=107?2:1;
for (int i=flen; i<len; ++i)
Serial.print(‘ );
}

smartDelay(0);

static void printint(unsigned long val, bool valid, int len)
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Char 52[32] - “*****************”;

if (valid)
sprintf(sz, “%ld”, val);
sz[len] = 0O;
for (int i=strlen(sz); i<len; ++i)
sz[i] = © 5
if (len > 0)
sz[len-1] = “
Serial.print(sz);

smartDelay(0);

static void printDateTime(TinyGPSDate &d, TinyGPSTime &t)
{
if (1d.isValid())

{

Serial.print(F(“*****xxxxx «y),

else

char sz[32];

sprintf(sz, “%02d/%02d/%02d “, d.month(), d.day(), d.year());



Serial.print(sz);

}

if ('t.isvalid())

{

Serial.print(F(“*****xxx ).

else

char sz[32];
sprintf(sz, “%02d:%02d:%02d “, t.hour(), t.minute(), t.second());

Serial.print(sz);

printint(d.age(), d.isValid(), 5);

smartDelay(0);

static void printStr(const char *str, int len)
{

int slen = strlen(str);

for (int i=0; i<len; ++i)

Serial.print(i<slen ? str[i] : * °);
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smartDelay(0);

}
W& gps_mqtt_fear
#include <TinyGPS++.h>

#include <SoftwareSerial.h>

#include <ESP8266WiFiMulti.n>
#include <ESP8266HTTPClient.h>
#include <ESP8266WiFi.h>
ESP8266WiFiMulti WiFiMulti;

#include <ArduinoJson.h>

#include <PubSubClient.h>

const char* ssid = “OPPOFEAR”;

const char* password = “0623417344”;

const char* mqtt_server = “ws-01.jetstream.gmbh”;
const int port = 1883;

const char* mqgttUsername = “gisci”;

//const char* mqttPassword = “##gisci2017H##”;

WiFiClient espClient;

82



83

PubSubClient client(espClient);

long lastMsg = 0;

char msg[50];

int value = 0;

int counter =0;

float u_lat, u_lon;

char buffer[8];

/¥
This sample sketch demonstrates the normal use of a TinyGPS++ (TinyGPSPlus) object.
It requires the use of SoftwareSerial, and assumes that you have a
4800-baud serial GPS device hooked up on pins 4(rx) and 3(tx).

*/

static const int RXPin = 4, TXPin = 3;//(connect D3 to RX pin and D4 to Tx pin)

static const uint32_t GPSBaud = 9600;

// The TinyGPS++ object

TinyGPSPlus gps;

// The serial connection to the GPS device

SoftwareSerial ss(RXPin, TXPin);
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int gpsLED = D8;

int wifi = D7;

void setup_wifi()
{
Serial.begin(115200); //éll'\‘lf’i’lwa’lu serial #i baudrate 115200
delay(10);
Serial.print(n();
Serial.println();
Serial.print(“Connecting to “); //udnstaA21u “Connecting to”
Serial.println(ssid); //uansdananu ¥ SSID
WiFi.begin(ssid, password); // \Fousaluds AP
// WiFi.begin(ssid); // \iousialugs AP

//Gudaaanuswifi
while (WiFi.status() != WL_CONNECTED) //59aun319zi¥ossiodisa
{

delay(500);

Serial.print(“.”);

digitalWrite(wifi, HIGH); // turn the LED on (HIGH is the voltage level)

Serial.println(“”);



Serial.println(“WiFi connected”); //udnsdannuiiiausadsa
Serial.println(“IP address: “);

Serial.println(WiFi.locallP()); //wansuiungLav IP ¥89 ESP8266(DHCP)
Serial.print(“MAC: “);

Serial.println(WiFi.macAddress());

//  sensors.begin();

// Blynk.begin (auth, ssid, password);

void callback(char* topic, byte* payload, unsigned int length) {
Serial.print(“Message arrived [“);
Serial.print(topic);
Serial.print(“] “);
for (int | = 0; | < length; i++) {

Serial.print((char)payloadlil);
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Serial.printn();

void reconnect() {
// Loop until we’re reconnected
while (Iclient.connected()) {
Serial.print(“Attempting MQTT connection...”);
// Create a random client ID
String clientld = “ESP8266Client-*;
clientld += String(random(0xffff), HEX);
// Attempt to connect
if (client.connect(clientld.c_str())) {
Serial.println(“connected”);
// Once connected, publish an announcement...
client.publish(“outTopic”, “hello world”);
// ... and resubscribe
client.subscribe(“inTopic”);
} else {
Serial.print(“failed, rc=");

Serial.print(client.state());
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Serial.println(“ try again in 5 seconds”);
// Wait 5 seconds before retrying

delay(5000);

void setup()

{

Serial.begin(115200);

ss.begin(GPSBaud);

pinMode(gpsLED, OUTPUT);
pinMode(wifi, OUTPUT);
setup_wifi();
client.setServer(mqtt_server, 1883);

client.setCallback(callback);
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void loop()

{

while (WiFi.status() != WL_CONNECTED) //393und19zi¥ossadnisa

digitalWrite(wifi, LOW); // turn the LED on (HIGH is the voltage level)

// This sketch displays information every time a new sentence is correctly encoded.
While (ss.available() > 0)
if (gps.encode(ss.read()))

displayinfo();

if (millisQ) > 5000 && gps.charsProcessed() < 10)

{
Serial.printin(F(“No GPS detected: check wiring.”));

while(true);
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if ((gps.location.lat() != 0)) {
digitalWrite(gpsLED, HIGH);

}

}
///PanTai RTK////
//16.74597150
//100.19600500
void displaylnfo()
{
Serial.print(F(“Location: “));
if (gps.location.isValid())
{
/%
Serial.print(gps.location.lat(), 8);
Serial.print(F(“,”));
Serial.print(gps.location.lng(), 8);
Serial.print(F(“,diff_lat= “));
Serial.print(16.79758479-gps.location.lat(), 8);
Serial.print(F(“,Diff_long= “));

Serial.print(100.163301404-gps.location.lng(), 8);
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*/

else

Serial.print(F(“INVALID));

Serial.print(F(“ Date/Time: “));

if (gps.date.isValid())

{

/%
Serial.print(gps.date.month());
Serial.print(F(“/”));
Serial.print(gps.date.day());
Serial.print(F(“/”));
Serial.print(gps.date.year());
*/

}

else

Serial.print(F(“INVALID"));

90



Serial.print(F(“ “));

if (gps.time.isValid())

{
if (gps.time.hour() < 10) Serial.print(F(“0"));
Serial.print(7+gps.time.hour());
Serial.print(F(“:”));
if (gps.time.minute() < 10) Serial.print(F(“0”));
Serial.print(gps.time.minute());
Serial.print(F(“:”));
if (gps.time.second() < 10) Serial.print(F(“0”));
Serial.print(gps.time.second());
Serial.print(F(“.”));
if (gps.time.centisecond() < 10) Serial.print(F(“07));

Serial.print(gps.time.centisecond());

else

Serial.print(F(“INVALID));

Serial.printn();

//String(dtostrf(u_lat,1,8,buffer))
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String u_lat =(dtostrf(gps.location.lat(),1, 8,buffer));

String u_lon = (dtostrf(gps.location.lng(),1, 8,buffer));

/%

String d_lat =(dtostrf(16.79770376549159-gps.location.lat(),1, 10,buffer));
String d_lon = (dtostrf(100.16353333424136-gps.location.lng(),1, 10,buffer));
String gyear =(dtostrf(gps.date.year(),1, 0,buffer));

String gmonth =(dtostrf(gps.date.month(),1, 0,buffer));

String gday =(dtostrf(gps.date.day(),1, 0,buffer));

String ghr = (dtostrf(7+gps.time.hour(),1, 2,buffer));

String gmin = (dtostrf(gps.time.minute(),1, 2,buffer));

String gsec = (dtostrf(gps.time.second(),1, 2,buffer));

*/

String gspeed =(dtostrf(gps.speed.kmph(), 1, 0,buffer)); /iasuana2iduo

Serial.print(u_lat);Serial.print(“ “);
Serial.print(u_lon);Serial.print(* “);
/%

Serial.print(dlat);Serial.print(“ “);
Serial.print(d_lon);Serial.print(“ “);
Serial.print(gyear);Serial.print(“ “);
Serial.print(gmonth);Serial.print(“  “);
Serial.print(gday);Serial.print(“ “);

Serial.print(ghr);Serial.print(“ “);
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Serial.print(gmin);Serial.print(“ “);
Serial.println(gsec);
*/

Serial.println(gspeed);

StaticJsonDocument<256> doc;

// doc[“Sensor”] = “GPS”;

//doc[“Based”] = “Bomp House”;

JsonArray data =doc.createNestedArray(“data”);
data.add(u_lat);
data.add(u_lon);
data.add(gspeed);
/%

data.add(d_lat);
data.add(d_lon);
data.add(gyear);
data.add(gmonth);
data.add(gday);
data.add(ghr);
data.add(gmin);

data.add(gsec);
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*/

char out[128];

int b =serializeJson(doc, out);
//Serial.print(“bytes = “);
//Serial.print(b,DEC);
Serial.println(out);

//serializeJsonPretty(data, buffer);

//Serial.println(buffer);

/* StaticJsonBuffer<200> jsonBuffer;
JsonArray& array = jsonBuffer.createArray();
array.add(“hello”);
array.add(“world”);
array.printTo(Serial);

*/

counter++;

char sJson[500];
char str_lat[6];
char str_lon[6];

char str_gspeed[6];
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/%
char str_dlat[6];

char str_dlon[8];

char str_gyear[8];

char str_gmonth[8];

char str_gday[8];

char str_ghr[8];

char str_gmin[8];

char str_gsec[8];

*/
/%

dtostrf(u_lat,1,8,str_lat);
dtostrf(u_lon,8,8,str_lon);
dtostrf(d_lat,8,8,str_dlat);
dtostrf(d_lon,8,8,str_dlon);
dtostrf(gyear,8,8,str_gyear);
dtostrf(gmonth,8,8,str_gmonth);
dtostrf(gday,8,8,str_gday);
dtostrf(ghr,8,8,str_ghr);
dtostrf(gmin,8,8,str_gmin);

dtostrf(gsec,8,8,str_gsec);

Serial.print(str_lat);

95



96

*/
sprintf(sJson, “{\”lat\”:%s,\”lon\":%s,\"gspeed\”:%s}”, str_lat,

str_lon,str_gspeed,counter);
// server.send(200,”text/plain”,sJson);

//Serial.println(sJson);

if (Iclient.connected()) {
reconnect();

}

client.loop();

long now = millis();
if (now - lastMsg > 2000) {
lastMsg = now;
++value;
Serial.print(“Publish message: “);
Serial.println(out);

client.publish(“gpsfear”, out);

/*



if ((gps.location.lat() != 0)) {

digitalWrite(gpsLED, HIGH);

HTTPClient http;

float u_lat =gps.location.lat();

float u_lon = gps.location.lng();

float d_lat =16.79770376549159-gps.location.lat();
float d_lon = 100.16353333424136-gps.location.lng();
float gyear =gps.date.year();

float gmonth =gps.date.month();

float gday =gps.date.day();

float ghr = 7+gps.time.hour();

float gmin = gps.time.minute();

float gsec = gps.time.second();

float gspeed = gps.speed.kmph();

char buffer[8];

String | = dtostrf(u_lat, 1, 8, buffer);

//String url = “http://wwwb5.geo-

97

nred.nu.ac.th/BOMP/gps_rtk.php?lat="+String(dtostrf(u_lat,1,8,buffer))+”&long="+String(
dtostrf(u_lon,1,8,buffer))+”&diff lat="+String(dtostrf(d_lat,1,8,buffer))+”&diff _long="+St

ring(dtostrf(d_lon,1,8,buffer))+”&hr="+String(ghr)+” &min="+String(gmin)+” &sec="+String

(gsec)+” &year="+String(gyear)+”&month="+String(gmonth)+” &date="+String(gday);
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String url = “http://www5.geo-
nred.nu.ac.th/BOMP/gps_rtk.php?lat="+String(dtostrf(u_lat,1,8,buffer))+”&long="+String(
dtostrf(u_lon,1,8,buffer))+”&diff lat="+String(dtostrf(d_lat,1,8,buffer))+”&diff long="+St
ring(dtostrf(d_lon,1,8,buffer))+” &hr="+String(ghr)+” &min="+String(gmin)+” &sec="+String
(gsec)+”&year="+String(gyear)+”&month="+String(gmonth)+”&date="+String(gday)+” &sp
eed="+String(gspeed);

Serial.println(url);

http.begin(url); //HTTP

int httpCode = http.GET();

if (httpCode > 0) {

Serial.printf(“[HTTP] GET... code: %d\n”, httpCode);
if (httpCode == HTTP_CODE_OK) {

String payload = http.getString();
Serial.println(payload);

}

} else {

Serial.printf(“[HTTP] GET... failed, error: %s\n”, http.errorToString(httpCode).c_str());
}

http.end();

}

*/

delay(2000);



99

W& Ultrasonic
#define echoPin 4 // attach pin D2 Arduino to pin Echo of JSN-SR04T

#define trigPin 5 //attach pin D3 Arduino to pin Trig of JSN-SR04T

// defines variables
long duration; // variable for the duration of sound wave travel

int distance; // variable for the distance measurement

void setup() {
pinMode(trigPin, OUTPUT); // Sets the trigPin as an OUTPUT
pinMode(echoPin, INPUT); // Sets the echoPin as an INPUT
Serial.begin(9600); // // Serial Communication is starting with 9600 of baud rate speed
Serial.println(“Ultrasonic Sensor HC-SR04 Test”); // print some text in Serial Monitor
Serial.printin(“with Arduino UNO R3”);
}
void loop() {
// Clears the trigPin condition
digitalWrite(trigPin, LOW); //
delayMicroseconds(2);
// Sets the trigPin HIGH (ACTIVE) for 10 microseconds

digitalWrite(trigPin, HIGH);
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delayMicroseconds(10);

digitalWrite(trigPin, LOW);

// Reads the echoPin, returns the sound wave travel time in microseconds
duration = pulseln(echoPin, HIGH);

// Calculating the distance

distance = duration * 0.034 / 2; // Speed of sound wave divided by 2 (go and back)
// Displays the distance on the Serial Monitor

Serial.print(“Distance: “);

Serial.print(distance);

Serial.println(“ cm™);// working code for aj-sr04m

delay(5000);

Wa ultramqtt

#include <Wire.h>
#include “SPL.h”
#include <ESP8266WiFi.h>

#includ e <PubSubClient.h>

#define trigPin 5

#define echoPin 4

//Define variables
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long duration;

char distance;

const char* ssid = “OPPOFEAR?”;
const char* password = “0623417344”;
//const char* ssid = “flood”;

//const char* password = “Flood2022”;

const char* mqtt_server = “ws-01.jetstream.gmbh”;
const char* mgttUsername = “gisci”;
const int mqttPort = 1883;

const char *topic = “utrasonicmgtt”;

WiFiClient espClient;
PubSubClient client(espClient);

#define LED D8 //wifi

/*
const long oneSecond = 1000; // a second is a thousand milliseconds
const long oneMinute = oneSecond * 60;

const long fiveMinute = oneMinute * 5;



102

const long tenMinute = fiveMinute * 2;
const long fifteenMinute = fiveMinute * 3;
const long twentyMinute = fiveMinute * 4;
const long thirtyMinute = fiveMinute * 6;

*/

void setup()

{

//Define inputs and outputs
pinMode(trigPin, OUTPUT);

pinMode(echoPin, INPUT);

pinMode(LED, OUTPUT);
//Begin Serial communication

Serial.begin(9600); // Starts the serial communication at a baudrate of 9600

WiFi.begin(ssid, password);

while (WiFi.status() !'= WL_CONNECTED) {
delay(500);

Serial.print(“.”);
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digitalWrite(LED, LOW);

}

digitalWrite(LED, HIGH);
Serial.println(“”);
Serial.println(“WiFi connected”);
Serial.println(“IP address: “);

Serial.println(WiFi.locallP();

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

while (Iclient.connected()) {
Serial.print(“Attempting MQTT connection...”);
// Create a random client ID
String clientld = “Waterlevel warning-*;
clientld += String(random(0xffff), HEX);

// Attempt to connect

if (client.connect(clientld.c_str())) {
Serial.println(“connected”);
// Once connected, publish an announcement...
client.publish(“helloSai”, “hello world”);
// ... and resubscribe

client.subscribe(“helloFear”);
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} else {
Serial.print(“failed, rc=");
Serial.print(client.state());
Serial.println(“ try again in 5 seconds”);
// Wait 5 seconds before retrying

delay(5000);

}
// publish and subscribe
client.publish(topic, “hello Fear™);

client.subscribe(topic);

//MQTT callback

void callback(char* topic, byte* payload, unsigned int length) {
Serial.print(“Message arrived in topic: “);

Serial.print(topic);

Serial.print(“ “);

for (int | = 0; | < length; i++) {

Serial.print((char)payloadlil);

}

Serial.printn();

}
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void loop()

{

while (WiFi.status() '= WL_CONNECTED) {

digitalWrite(LED, LOW);

//Clear the trigPin by setting it LOW

digitalWrite(trigPin, LOW);

delayMicroseconds(5);

//Trigger the sensor by setting the trigPin high for 10 microseconds

digitalWrite(trigPin, HIGH);

delayMicroseconds(10);

digitalWrite(trigPin, LOW);

//Read the echoPin. pulseln() returns the duration (length of the pulse) in microseconds.
Duration = pulseln(echoPin, HIGH);

// Calculate the distance

distance= (duration*0.034/2)+3;

char water[8];

dtostrf(distance, 1, 2, water);
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//Print the distance on the Serial Monitor (Ctrl+Shift+M)
Serial.print(“Distance = “);

Serial.print(water);

Serial.print(“ cm  “);

client.publish(“Ultrasonic”, water);

// delay(thirtyMinute);

delay(5000);
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