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society is one of the big group that they are not strongly enough to help themselves when the
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2.1.1. S2UURATEUNARNULATEYIBDUMDILIN %38 Internet GIS/MIS
Dunmsuszandldssuvdumesiinduszuy vuiedanisdeyanlansaunea GIS uasthloya
AananIItIeIn eIz Umsneg ineliiuussaninmuesnisinnisteyawazliniiuseanis

d' i =V ya Y] ] ] ) a Y] v
RIGEPIRIGN AN QQI@Nﬂ?iWWUWﬂWﬁI‘UQWUi?Nﬂum@ﬂigU‘UQNaqiaULVlﬂ GIS LL@%?%‘U‘U"Umﬂqi'ﬁ@@;}a MIS


http://www.thaiwater.net/web/index.php/knowledge/130-knowledge/298-igis.html

2.1.1.1 szUUATEUNANINNA1EAT (Graphic Information System 3@ GIS)

a 1

Ao NzUIUNTYIUAgIfuteyaTaiud (spatial data) AeszuuAaNiInes lnunis

] =

Anundeyalisusseneviedeyanudnumy (attribute data) Lazansaung 19U fog Trutand 7
auduiusfusundsluBafiui (spatial data) 1y drusadiu auw wily Hudu TugUaag
ms1eteya uaz gruteya seuu GIS Uszneulufeyaveaniesdeniauaansalunaifusiusy
Uuumarnsdududeya dofmedon Uiuus Tinsgiuasnisuanssadoyadsiiui tielviaenndas
partngUsvasdnsldon fesUuuuuazanuduiusvesioyaiBsiufivionans azanunsntaniesgy

Ly

o GIS Taaanuununglusesnisiasuwlasndunusiuglraiants

2.1.2 SEUUANSEUMAIBN3IANTS (Management Information System %38 MIS)
wu1ede sEuLReRinned wietunsuiitiglumsaivansaummiteldlunsuimsuaznnsg
fan1seadnsldedeiiuseansaw sruvansaumaiionisinnsiasiidunseunguiis yana tanans
welulad uazdupeulumsviey Weflaguddymmssialiiimg :1a1 duf Uins vienagssieg
SYUUETAUATIDNISTAN15 9L uANANIIINT Y UUATEUIMATA I nafessuudasldlunisinsed
szuudug iedianuszgndld lumadrnisdissuasaumeiiio msdanisignldludiuvessuuuy
nsIANTsTeya Wi iwuﬂﬁmmm 3o syuutaglunsinaula
(http://www.thaiwater.net/web/index.php/knowledge/ 130- knowledge/298-igis.ntml)

2.1.3. s¥uugutayaltawuil (Spatial Database System)

szuvavyaiufeyaineaduiug Sufeyamarlanunsauwunuaevesdeyadeiuidu 3 dnuas
Al

. I [y g v [ I X A | Ao w

1. 90 (Point) {Wudnwauelduanssiuniasinuiiiug 1w Inanundday

2. 18U (Line) 1Yudnvazilduansdnvaziiounavosiuiilasinliszuanudunguuss 1du
(Polyline) 11 Meti yeauu 1wy

3. 3UUn (Polygon) \ludnuaeilduansiunivisevouiun wu Nunidawdn wuiveaau {udu 7

AN 1 FUARITNYUYTRNQUITIUNNG 3 Anwaie
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2.1.4 NM15A512RLATIU (network analysis)

MsInTzilasang (Network Analysis) lunisdmsizilasanessiunisiinssidoyaussinmidu
(Line) wihitu Tnedasas UszomdulusyuvansaumanianansUsenouseduauui wu duss iduuns
uazldy YeulAnTUnAses dwdndseinnuiadudeyalssamduiusngedass 1wy duauy du
wih wazidumaanelnih lumsleseilesdisarlieneiangdoyaduiivangey 13 dalvginns
s ilasewieaggny Mluusegndldfuidunisanunag Wy a1siaune nthuluiiviaudesdd

VN ¢

Eunalndsasiduszosnaid uige Tuuensdnismszegnied & ungelidlydineuiiiinssiseanis

Y

a Ay 2 v Aaal a Y d' ° Aaal X Y Y
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2.1.5. Internet of Things (LoT)
fa & a % A I w oA ¢ & v I a A
Q‘UﬂiiuaLaﬂmauﬂﬁluﬂmuumummmL%amaﬂuaumaimmlmuummLUuLLmﬂmawm loT

Fariuiiuseloriognaunung Tuns9IuILANEZAINAUIIANNY WU N15LUn15i0w-Tin alngln faunns

o ' '
U 1 =

T¥8uLmasidn fedd1usu oT dulidladingswsnisladumesiin tietad1afen §eiidnage nil

= Y v oA
LAYIVBINILAD

2.1.5.1 Wireless Sensor Network (WSN)
lufill Ao Sensor node A4 FwuNINTIINILAA WSN Tigunsalsingqanunsaesieiuld &

WSN dugnunsatnunldnsiaaeu asiaduusingnisaisngg 1o daeen9 wu nisiedeulng anudy



gaundl WivedsrludsszuulmhaumuReuluilansenenly

2.1.5.2. Access Technology

N1IWAIUN Internet of Things tuuanannazwmumalulagluils Hardware T@un processors,

. = [ % o a 1 . . A . Y & o
radios LAY sensors TNALYNTINLAINIENULTENIT a single chip 1179 system on a chip (SoC) kaQn &4

W1 WSN lundan-iufon wazilanatienisidansataqiulsdniswmunnalulagdiniunig

\TRNFARAUTY Internet of Things 158 Access technology

©

@ Routing Node

@ © Sensor

m‘wﬁ 3 Wireless Sensor Network

fiun http://purelink.ca/en/technologies/related-technologies.php

2.1.5.3. Gateway Sensor Nodes

Jedllasetne Sensor nodes walndniluazfioddl Gateway Sensor Nodes iioagiiaunaly &4

landuwmasiuneiy lnedi Gateway Uagvimthiieusaludauniadig Intemet Tvigunsalnavun lu

1a s v Y] Y a1 A ' v
QQULmaiLUWIWUUL@Q LLagtan Gateway 19’]

1a39918 Sensor nodes anuAd By AL NUNAzey Ae

Y

Local network F93giin1smviuaiuneluin Gateway n1eld Local network Niuayliiden seluds



Internet lésenselidlildgunsalideudiunly Gateway fimnsazdoansiuldianiz anelu Local

network 1a9baLvinTu

E - Edge Node ——_——/
@ 59*-/ @
Internet
d @ WSN Nodes \

0 Sensor A Actuator 7‘ Corenurnicaton

mwﬁ 4 amy WSN Nodes

[‘1‘71'm:http://www.veedviLcom/news/intemet—of—things—iot 1 duAudio 1 Wwiey 2561 ]

hadl WSN wslé 2 ndu 1éun

1.Commercial loT Aalydann local network Mivanmalulagiunnitsiululaseing Sensor nodes
Tnegunsal loT Device Tundutfagifousouuy IP network ifioiddBumesiin

2.Industrial loT ~ fAiowU431n local communication 7ikJu Bluetooth %38 Ethernet (wired or
wireless) Tngifa gunsal loT Device Tunduilazdoansnielungu Sensor nodes Wenffuiniuniediu

WUY local devices iiiedagnufeionaliliiyongdumesidn

[ﬁm: http://www.veedvil.com/news/internet-of-things-iot ] duAuLia 1 ey 2561

2.1.5. Web GIS /' Web Map Application
Web GIS Husguu GIS nilsiildwalulasgiviionsdoansserineesausenau fe 9 Tussuu 9
Usznausieiasesdenldlunmsdaiu Fondu 9an1s Sinseidonaids iuiivsedeyaniimans lae
' a ¢ & = ' v a Y a = ! . & ac ¢
LAAIHARNUSTUUBLNBSIN FagnstlaeTian Web GIS fiaall nilsgne (a client ) uaniladiviies (a
server) MieuuuszuvUuAns7ilu desktop app %38 web browser app Mlidldanunsodeansiu

° Y A & Y
server way server agyivtdu Web server app ¢


http://www.veedvil.com/news/internet-of-things-iot
http://www.veedvil.com/news/internet-of-things-iot
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al

Map Application 1Juszuu Web GIS gldauaiunsaldaudiuiuiusiwes 1wy Internet
explorer Mozilla %58 Netscape Imw:ﬂ,%”laiﬁmﬂuﬁm@@@?q goNAuLIFasULAToIRouTIAeS Faee
Web Map Application L#lLA Google Map APl Map Server 41 CAT-GIFT (Government Information
For Thailand) 1Judiu Ssdafivesszuu Web GIS wuu Web Map Application Aoanu1sariauléiu
\n3esnauiiamesnn Platform uazUsendaaildaiglunsdamuenduaf uiderdodelunisldanudes

Fouseu Buwmedidanasaiia (http:/bpgis.blogspot.com/

2.1.6. A9 HTML
a s g v o a Ao P v
AMYIADUNILABT WI%ﬂWiLLﬁ@QNﬁQWﬂIﬂ?\TﬁiWQﬂqiLGUEJu iltag V]‘U&’/ﬂ'J‘Uﬂllﬂ'ﬁLLa@I\TNaGU'EN?J@ﬂ'J']ﬂJ

, SUNN viTeduq ’iulusunsy Web Browser

2.1.6.1 Tag
Hudnuaziamzvasnivy HTML MHlumsszysuuvudida vienisassifadids HTML anelu
3o (<) wag (> ) Iaed Tag HTML wusld 2 dnwaue Ao
~Tag ey u Tae filisesfinnsUnsia wiu <P>, <BR> (Judu
-Tag@  Ju Tag fazfinslauazln Tag Wiledmuanisuansnadidanielud tag A la

AsaUAANRY Lae Tag Un Aziliesemung / dwindas Tag

2.1.6.2 Iasea¥1e HTML
HTML Usgnausmediulsenaudsddiufe Head fu Body lnganunsaSeuiieuladies fne
@21 Head agadefudiuiiiiu Header vosvthienansvialu vioussia Title vemmitidnanisvianuly
$¥UU Windows dmiudiu Body astdudruiionivesienansiug tnevisansdiuaragnielu Tag
<HTML>...</HTML>
nMadeulusunsussntu HTML azilassaframdnuasnisinaeddmdniiduuinsgu

willauriumilan lngazUsznoumerdaman 4 ag 4 Adameiunall

1%

1. <HTML>........</HTML> ({ushdamdndivimihfiuengaiaudiunazqadugaueaenans HTML

2. <HEAD>........ </HEAD> 1Susdafivhurifirmundiuiides

3. <TITLE>......... </TTLEsHufdaildmuusdonnuiifosmaimnuansmauunay Title bar Adad
ﬁ]zaq'mas[,uﬁwé"qé'gu <HEAD>......... </HEAD>

o

4. <BODY>.........</BODY>tlurdaniimuadeninuuwazsuuuuvesmdwiing o Alddmiuusuuss
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2.1.7. 7791 PHP

AMIABNTIADT Nazuanwaanuluguuuy HTML Inelisingulassaiedmdwnainaien C

(%
a A

A1 Java 9 MwIPHP tudtadenisiseus dadmunendnvesniwnd Aeliiniaunivled a1uise

Weu uma Ailmnunaulslfag1esinsy

laseasne aauAuYes PHP azlinnuafigaasiu C/C++ uan iy if , for, switch wagliungdiu 7

Aany Perl @1unsamuuaskusiaelifes trunsiauesilndsinaglu int, float, boolean Ui fu

v a =

N13UANINATDIPHP 92UsIngludn v HTML @saglivansdrdeannldidoy da

Y

=

Judnwaziauil PHP
uansnanawludnuazlaaieun-lud aa3us 1wy a1 Java Script Mfeaiuladanunsns i quas
dnaenedsluldiodld uenmnilPHp dallunuiidouiussdusiuldldon lnefiniesdo Taomieuasd
foftaunsovsiulénBuuBumeside anuannsanmsUsssnanandnges PHP Idun n1sadailonsn

Tufindnn1sAmds MygrudeyaanyliuasUssanana nMseudeyaanngiudeya
ATLAINITOVDINTY) PHP

- Junwiiddnwaeiuuuy Open source {lda111358 Download uagn Source code vos
PHP TU'llAlne Taiidaa ldane

- Juansuduuu Server Side Script fetus eI udsines lddmatunisinauves
1303 Client Tng PHP 9zdqulAn wazvhudliBinines mnduddmadnsdiléannnisussaianauni

isevasldluguuuuves HTML aldnvas PHP Rfldagliauisanaaiiuld

- PHP anansavitulalussuuufuanisnansstiniu 1wy Unix, Windows, Mac OS %38 Rise OS

'
= a =)

pgneiluseansan ieea1n PHP WJuan

a L3

SUANADIYINUULTINIDS AIUUABNRIMBTANNSU Senly

(%
% a e

Ads PHP Feddudasiasalusunsudu@snnesliisne wWeliarnsauseunana PHP 1@

- PHP @unsavinaulatuiiuidsiiesuateaiin 1w Personal Web Server(PWS), Apache,

OmniHttpd tae Internet Information Service(llS) Jusu
- w1 PHP atuayunsieulusunsui@eing (Object Oriented Programming)

- PHP fim3uaiuisalunisvitausiudussuudnnisgiudeyanvainvaly daszuudanig
gudeyaiiatuayun1svinauves PHP wu Oracle, MySQL , Solid, mSQL uaz MS SQL tUusiu

- PHP méfgmslﬁpzﬂﬁﬁa%wL%Ul%ﬁ%qﬁﬁmwhuiﬂﬂmﬂaasnﬁmmG] 1@ 191 LDAP, IMAP, SNMP,
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POP3 way HTTP 1udu

16n PHP annsanlioy wazeuluguuuuves XML 1A

[7i311 : http://pasaphp.blogspot.com/ ] dudile 1 wwieu 2561

2.1.8 PostgreSQL/PostGIS

L v 6

2.1.8.1 PostgreSQL Ao s¥uudanIsgiudoyaitaing duius tUulusunsy OpenSource 7
ausadrluldeulaleglddintlddnelag WWudanisgrudoyaluu object-relational database

Y
L4

management System 138 (ORDBMS) #43fulUUTyUUF1uT01aPOSTGRES 4.2 ¥a4un13INede

Y
%

wpanlosiile Inerdeimuasniad (UC Berkeley) fausid a.d. 1977 iU Open Source Software 713l
‘Usz’;’aanmumnﬁqmé{wﬁﬂwaﬁmsaﬁuaa (PostgreSQL) n3afluat3anin Inaginsa (Postgres) 1Tu
szuudans sudeyaludnvazveswondusiainielddyyroyyniiend Joiuveswendnasao Tnad
insa FereanldgniAsuidulnasinsadaea Tngyszmmeenunandiumdnlud 2550 deves Inadinsaun
e post-ingres Fumanedimenduisivaudenneeniuisieduinsa vuidiidusinaideans
foyadenwligiudoya iedanisuasmuaunmgnsios A Fudeu wasanuduiusszritedoya
Aannelugiudaus
d1uUT¥NaUVDIITUU PostgreSQL
aqﬁﬂizﬂauﬁugmmmizw PostereSQL server dauandludiudievas peAdmin 1l & 5 oe Ao
1.Tablesspace
Huiidamangnimues Objects
2.Databases
Huooutandndnuesgrudoyaly PosteresQL Fufudayaiouniiazldluszuy Wegld
\Wouraiu Database server az1un1siaudaiu Database objects Laziidsesuiandianualy
Fudaya g1udeyalAfYAIrUsENoUAIY objects 4 ¥ilmAa Casts, Language, Replications, Wag
Schemas

¥ 1

3.Schemas (WaneFBIINGIUTBLAUARLF?)

al

\Yu object ﬁﬁwﬁqumiugm%@aﬂa %3 scheras 9eiU object 83U 9 Bnvatevdaiiie
Audeyalugiudeya
4.Group Roles
THftedmusansmadrfauunguues user Tnsfuagsimihdimuaunisididslusydu
server

5.Login Roles

30 user account AeKldgutoya Inedauagiudeyassidulasdlviiuudiazay


http://pasaphp.blogspot.com/
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[

2.1.8.2 PostGIS Ao druveneifisfuiviiliigiudena PostereSQL ansnsnsosiudayasiiu
ansaumasianans (GIS) Aeatfuayudeyaiiduiudideiud (Spatia) Snsifiudsludiu grudouaids
Tnduius (object - reletionnal database system) 484 PostgreSQL 1l n155995UsBUVAITAUNA
Qfirans (GIS Object) iunAulilugiuteya (Database) PostGIS auayu GIST indexs fiu R-tree
indexs wagHanTu Lﬁaﬁlﬂuﬁugﬁﬂumﬁmeﬁ GIS Object (@n3te Y&1154,2559)

2.1.9. 7191 SQL

Wunwnaspiulumsidnte grdeya tannsaldaunie sl Tianlusunsusine Aides vin
msfuszuugudeya wuld sQl Tumsvhnnsisdeya (Retrieve Data) 31ngudoya Ssanansa Yanld
18t 1lunsdududoyalugiudoa 1 14ldtouaifiud lussgudoys 1usulseoyalu gruteya 1
ausenisisilifesniseenaingiudeya 1 ldasgudoyatuunln , Ta¥emsne (Table) Tu
guteya 1 1Wase stored Procedure lugiudeya 1 1dasns Views lugnudeya 114 dmusdnsliiiu
M1574 (Table), Procedure ay Views neudi1 SQL Wusnasguuandsfivals 1es U Fefazinu
uwansinaueentd luldagndndusiondie urlassasnmanlunis SELECT, INSERT INTO, UPDATE 3@
DELETE Aewillassairadeniu anw SQU drusnnagldiuiules ileuansna doyaningruteya DBMS
lai91asdu Microsoft Access, SQL Server, MySQL, Oracle w3glde1u saufuszuugiudeya RDBMS 1
azdu MS SQL Server, IBM DB2, Oracle, MySQL ag Microsoft Access warau1sallunIsANUe
Tuszuulinseideya (Analysis Tools) Tdadedliisnanunsnsin nasld ui%e Ysuuse SQL lémesies
Fetfumniaanansaldau soL léfsenandulsslenilunsi anudhlalunisiufuszuy
grudoyaundadu srunumnevesdsildeuldessdndstudndae uananiudr soL udude
TUsunsugudoya dslusunsy sQLdulusunsugruteyanilassaisvesnwiidilade lidudeu &
UsgAnBamnsvihaugs anansavhauidudeulalaeldddafioslsifdds Tusunsu sQL Jamngitas
Tfuszuugudoyadeduius waslunwinds Faudsneviauldidu 4 ssom @il
1. Select query Tidmiufstoyatiseanis

2. Update query lTddmsuunludoya
3. Insert query Iddmsunisiiudaya
4. Delete query Tddmiuautoyasenly

Hagtiuflwenduassruuianisgiudeya (DBMS ) Nafuayunisldmda SQL Wy Oracle , DB2, MS-
SQL, MS-Access

wananiln1wn SQL gnihanldfeusiniulusinsun1eene Wi AW o/C++ , Visual Basic uag Java
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Usglenlvaaniw SQL

1. afegudeyanay m1319

2. atfuayunsdanisgiuteya daszneudie Ml MsUfulg wezmsaudeya
3. atuayumssenldvie Auntoya

Usglnnyasdndaniw SQL

1. nwnflerudeya(Data Definition Language : DDL) tlurdsiibdlunisadregiudeya diviun
lassasiadeyadnd Attribute ln

yipvasdeya SIMINsUREUIUaINNT1 Wagnsasenvil Ads | CREATE,DROP,ALTER

2. M¥1InN13Y0Ya (Data Manipulation Language :DML) Hurdenldlunisdonld win au was
LU%SULLU@Q%@%@IN@’W’N A& : SELECT,INSERT,UPDATE,DELETE

3. nrwauANdeya (Data Control Language : DCL) Wurndsiildlumsmvundvsniseygnd wie

gnian Nsiintegudeua Wedsiiuninuuaensievasgiutoya A1d9 : GRANT,REVOKE

JavaScript fie nmwareRfiamesdmsun ndeulusunsuuuszuudumesind fdsldsuanufionagis
a4 JavaScript 1uanfuddsing (Script) delunisate tag fauniuled (d5miu HTML) ey
lsvoausginsindoulin asnsanevaues ;ﬂsﬁmuléfmmﬁu FaiIsnisvhenludnuney "wanuuas
sfiuauluiiavids (interpret) Wioi3unia (Object Oriented Programming) ithwmunelunisesnuuy
wae Wannlusunsuluszuudwmeiiun dmsuifeusiuniwr HTML anaunsavitaudiy unwasvesule
Tneri1eusaniu amwn HTML wazane Java levienassay Client waz Server

JavaScript Qﬂﬁ'mm%uim*ﬂ (Netscape Communications Corporation) Taeldde 41 Live Script
ganundouiiu Netscape Navigator 2.0 wisldasraiumalasfindeiu wsnaosuuy Live Wire siaxn
Netscape 3sldrauflofuuiimdulalastaisinduiulgs szutvssumaeed wWeliaunsnfadeldaudiy
aamld uaglduiuusa LiveScript Tmhiled 2538 wéadadelmaidn Javascript ansnsavilinisadng
Aumatigniausnes) nnung wazdsausaldneuiugldlasenaiud wu nsldudadnuienisnsen
Jonu Tunesy Wudu

2.1.10. AW JavaScript
1199910 JavaScript Freliigmunanusaadaiumalinsaiuainudenis waslinnuiiaula
1Yy UYsgneviulunwileilashaiunsatiluldla Auiudslasu anufisadusgiegs dnsldauiu

961903199779 Sunslagninualidunnnsgiulae ECMA n139119uves JavaScript agdodiinisuua
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A %Q%u’umawfazgﬂﬁmmﬂ% uses (Senddu client-side Script) Fathy JavaScript 39@11158
yhanldlanizun vsmwesfiatuayy Sstlgtuuseesifeutmuniatiuayy Javascript wé agsls
R anudeiidoesyTaite Javascript fmswannneddulmia senundie suugiildnves neddulmilusy
vuusesiuifisliatuayuienaazyilian eror 1¢

nM5v9Iues JavaScript 1. JavaScript vilianunsaldideulusunsuwuuiney Tnglidesfianiwnau

g '
[ a a1

2 JavaScript frdsiineuawssiugldanu wu dedldpdniivuvse Checkbox Aanunsads

9

[
% 4 =

3. Tilanhaalndly vnliduledveasdufduiusiugldsnuinndu

Y

4. JavaScript @13n5aslpunIaLUAasuLUas HTML Element L ufieaunsa wWaguwuasguuuuns
wansnaveaIuledla vienthuanllovnanunsageunsonans Wemlaluudies

5. JavaScript ahsansiadeuteyala

6. JavaScript ansaldlunansivaeudlila 1w nsavaeudngld 16 Web Browser oxls

7. JavaScript @519 Cookies (iutayavesildluneuiianasvayldioq)
UonlazTBIdeuBs JavaScript

N19M1971UUBY JavaScript Antuuuusiged (Gondndu clientside script) Fauladnayld
F5unedorls Adsmsainnsald JavaScript ludumald safunw - an3uddug wu Per, PHP, %30
ASP Fefaeuianing wariiudifaiaiondinines a3enda serverside script) fatudefocldun
FSnesfiatuayunwhiviiiuein Snuaednatafviil® Javascript ffedain fe laiansnu
nazdadoyanieg Au 1@5neslagnss 1wy mssulidain@inines wethuuansuuiumaviesy
foyaan fou e lUiiuuudsnies Dusu  (www2.cveac th/trasai/t51/39012009/JavaScript)

2.1.11. szuuszumuvtsuulan GNSS (Global Navigation Satellite System)
JudimlanlfiFenszuuaifisnifinndelvuinsedlutiagtu uagssuunnuiiouifinisnausy

sulaliusnislueuian Swmnadiousing q Tussuu GNSS Usznausie

1. GPS 8031197 Global Positioning System FaflunnfieussuuusnvedaniioonuuulneUseina
ansyeuimilnnifienilansioun 28 a2

2. GLONASS uszuuamifisuvessewasadednmionilaniovan 24 aag

3. Galileo LHusvuuanifisuvesanninglsy Seisseuuaziinnnienilanavan 30 ae il
2020 GNSS LHuszuutihmsfea oy WuduessiumiluildEenunudiii Satellite Navigation

System (Sat Nav) vinthitlideyafinnuuislanlagldaunsaididnvsedndidudsudmyarasiiomuin
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wazuanIiins U a gefifSudtyauiey diu GPS Avnauidnindussuudmnaiuiiedndudiu
N99995¥UU GNSS  [#iu : http://wut007.blogspot.com/2012/07/gps.html ] @usduiile 1 wwieu
2561
2.1.12. Openlayers
3 . N aa (% 1 ! P [ A
Wu Opensource Mapping Client MUAISNAILIDEABLLDY UTTNOUNUNITBBALUUVIALAY
Sanguviliranunsadluldimnssuuvessatealsding Jowuves openlayers @olu ajax base uazd
drulieusiaiu APl /99 LU Google Map, VE, Mutimap usnainiisa client §adu Tile caching wisny

LY a d‘ I aa 1 a ¥ o , . lej
ﬂUi%UU‘UiﬂWiLLNUVI“UU’WIWQJ ‘I/lllﬂ'ﬁaaﬂLL‘UU"U@NVﬂQﬂ’]ﬁUiﬂ’ﬁ“U@Hﬁiu@ﬂ@m% Tile-Caching uanaNy

§45995U WMS whay WFS

2.1.13 Google map API
Google Maps APl \Jugn APl 989 Google d@msumu) web application waz mobile

application (Android, 10S)idmsuFenldunuiinazyn sevice 9 9 ¥es Google iilosimun
Application léwilouiufl Google Tnsunufids features sine 9 sanuaelSenld

— msUSULAwRLT (Styled Map)

- qumuqmmuﬁ (Map Control)

- yaSosilanamnuuLnLi (Drawing)

< maﬁwmaf\]’mﬁgwﬁﬂﬂE"J’ﬁﬂf\;wﬁﬂ (Directions Service)

- miﬁﬂmmmmqwaﬂﬁmﬁﬁ'ﬂ (Elevation Service)

- miLLUmﬁagjLﬂuﬂﬁ@ Lattitude @ Longtitude (GeoCoding Service)

- MsAstaya POI (Point of Interest) Aatoyaanuiising q 1 Google T3us bl wwu lsausy

v a v a a ] al a ] . .
WNATINAUAT 1591581 -@0UNTIVNITANY azdue) dnunany (Places API) 1nlgaulu application 157
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— Street View

(https://swiftlet.co.th/google-api-Avazls.html)

2.2. UMDYV 09

WY1 SnE1AN (2559) LadnwinaulszuunIsuaunisngelrauisatnlulslunisaum
suniatnuvesyUlsanidu 3nliusnssaanidu tsmeuanisald wedtisfinmnnisaignidu lay
nann19iauvessru. laldteyaiunisuestinugUlieinns e R fiviun Wt WanIuY LHUT

poulad wideillaldlusunsy PostgresQL Tun1sdnnisgrudesa wazgld peRouting Tunis Jiasies

=

ANIUPLEUNIG Iedlteandankianuisalalnsdwiidedals Jedsalvureasainanulil azainlunisly

31U

Aaual wdslu (2558) AnwwAeaiussuusundumaiarnstadisumasetiedumesiin

=
[

laen1sld pgRouting 59U PostereSQL/PostGIS Tun1sinsgidunisnduign deanuisaululy s

4
[y

st ug e vise lsseuale Wsladumitelnssuuyimssuniduniaiidunan e 16
Indeenantunisdnie lnenastdusdugUisuniwmaen
Waan 31938 (2555) afinwdediuTuneusagIsnIsiaLIkaUfitAduuy Android vl

aunsaldnis Tracking 999 GPS 1o laenisdsdaypialdisudn Web server Wutasnaifadianeiu

= -

wazwansuuvtaelnsdndete ielviglalalduselosimundeinis dmannis Tracking 11 Uszandld

[y [y

U3

a

dusw 8u9a.(2559) lamunApplication NlddmSuameilgugUisuaruivinnaniay

1A

naNN13N5Y9IUBe Application fie agvinsdsarinaaanlulnsdwinauands i Serverivdu dsu
Foyaantulnsdni mendnnisinanlvamnsaundusunuulinuideld

Sittichai Choosumrong and Venkatesh Raghavan (2011) Anw1lAgniun1sAInT ldumnng

[y

idu Nan nantesiign wariinnudasadis lagld pgRouting lunisAumszeynie ietmesening

AT wazAUanene UeRsaduneaiinsiUasuUawmselal anunsaldnulatiasn wag wWuna

'
= Y

Pavuayuwuulawndn azuansliiiudssuuiild FOSSAG wazaunsaUiuussdmsuang vainnany
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Niroshan Bandara (2017) ¥1n13@nw1fian15v1a1uvesuesa Arduino iladuaisnsaly
3 Wensoruuwesuiaseg Athunldlumsifudtadomeanminendon saiidvunsiuisdluga
s Wodumsifisfndiugunsaiinenigu szuuUgys uaz WiFi

Sittichai Choosumrong, and Venkatesh Raghavan. (2011) [Wun15@ne1n1siauIszuy
113 UM sSIrUAEUN1RNEY Wunsiawssuuludasng legnisldssuy Web-based anld
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iledadviunnudidnszringananedatomsiilululilagiansananadaseiiinase ailunis
wune Tnglddanassumstmuadunislunsiinldlunisuszanauuiv

Kumari Pritee & Garg R.D (2017) lgvinna538ua1nnsld Dijkstra’s Algorithm uildifienn
Gumsiiduiigalasnsdigrudoyasuanadu Open Layer snmisldgudogalulusunsy PostgresQL
wadstuteyaiiousufidn fe ArcalS uasihdutoualdifiululuGeoserver uagsinduwiuleduans
Lquﬁaaulaﬁﬁﬁa%zwﬁaaﬂamﬂ Geoserver 1lE9uieng U 909 pgRouting 1o a1naddedsdulayinnis
sonuuudiuleidmsunsldiladdu peRouting dnluruideduneGensoaniduiulfiniaudeson
Tannsouansiidauudiuledldiuuy Realtime fonisldgUnsalifuees ufsoonuuuszuulianss
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maaunszuukas Iuled TnenisldnwHTML lumsaseivleduagldniw PHP Waweuseiuteoya
Tugudoyauu phpPeAdmin ukandilugauuunufiaan Google W1uuin1s Google AP fiu @uns
Waungunsansuges Hagilumddoyaliluusinguuivleaiiamuitu Ineu1ainnisesneuuiiuai
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3.1. 1RSI UNI5IY

3.1.1 YUIAVBUVULYRINITNAUITEUU

[

U83a GPS  Shield gunsalviinSudan fidaanaradiey

AUIUNTLYAUIUGPS Wisld UMD

e

GPS Antenna 5 o = S v
AUANILNBUUINYU NLLNL‘Mﬁﬂﬁ’]ﬂJ’]iﬂI‘U

Annugaee el

fdl o v dln/ ) v 1 a o @
s o
Uasn FSP8266 Qﬂmm‘wmummummagammmuaummmm

3.1.2 WSN5UADNNLADS
- TUswNsu Arduino IDE @usuldidausasmuasiunauitgas wWiotdeuadinisyinaulimy

LWULDS

[

-Tunsu phpPgAdmin dwsuasngudeyaiiieldiiuteyaaneiiiniidwnan wuwes iu

v I3 s
sl LU Luswes




20

- U315 Google AP iieldiSanmsldaulusunsuves Google sntdauuuntniulesd

3.2 msldardsligunsaliguiyes

TURBULINIUNITIANITAUNITVIN UL ABIUTWNTY Arduino IDE daduluswnsy
AMSUueun1® C iinnnuasidsdaulunisyitauliiueueasaionisonluaaedesneuld g

UL aUARNUADURLABDS

&9 gpsforget | Arduino 1.8.7 (Windows Store 1.8.15.0) - m} X
File Edit Sketch Tools Help

#include <ESPE266WiFi.h>

#include <TinyGPS++.h>

#include <SoftwareSerial.h>

const char* ssid = "Use?™;

const char® password = "600%14/38";

WiFiServer serwer(s0):

static const int RXPin = 2, TXPin = 3;

static const uint32_t GPSBaud = %6007

TinyGPSPlus gps:

SoftwareSerial ss(RXPin, TEFin);

wvoid setup()

{
Serial.begin(115200);
s33.begin (GPSBaud);
Serial.println(F(" A
void loop()

{

//float lati = (gps.location.lat(), gps.location.isValid(), 11, €):
//float longi = (gps.location.lng({), gps.location.isValid({}, 12, &);
printFloat {(gp3.location.lat(), gps.location.isvalid(j, 11, 6)r
printFloat (gps. ion.lng(), gps.loccation.isValid(), 12, 6);
Serial.println();

/fSerial.println(™ test string "); ]
/fSerial.print (lati);:

Jr5erial.print (longi):

smartDelay (5000} ;

if (millis({) > S000 && gps.charsProcessed() < 10)

AN 5 edsnldieldteulunisvihaulviusuees

3.3 9anuuUFIUtaya

TupguveIMIai g teyaldidenasunlavesiiazigaiuraeigalngaginsdeoyariu

1 a [y a

A4 1 oa ¢ @ ¢ A a 1% A v X
LAIDVIYDULNDTLUNINNLYULYDT GPS Wﬂguﬂqagmﬂﬂﬂ‘ua@q@ﬂ@ﬂ m@gnlujﬁuﬂmga%ﬁﬁwu

gpsforget

-
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l@|:rh|::F'd='|.'i"u::|min: | PostgreSQlL”; T pigud®: @public?: Dpigud?:

= k4
Columns Indexes? Constrainis®
Column Type Not Mull Default Constraints Actions Comment
lati numernc(20,10) Browse | Aler | Privileges | Drop |
longi numeric{20, 10} Browse | Alter I Frivileges | Drop |

Browse | Select | Insert | Empty | Drop | Add column | Alter

A9 6 mUanzRgnuarasidnnasiaun phpPgAdmin

3.4 Wauszuuazauled

zldns@eugnd1ds Aien1w1 JavaScript , PHP wag HTML tivekansszuulugluuuved

I3 ¢ a : = A 7] A = = a ° o P
L'JUI%G]'UU@ULC‘]@ﬁLUW u@ﬂ'ﬂ']ﬂu‘laéﬂsﬁ google AP EWBLIYN LLNUNLAZUTNIT ANTATUIUEUNIY LD

nldnudmiussuuniandulaghsenteyaiiinaingiudeyauisans idlufisnsindeyauiuans

Juguuuures iingauusnui 1ng1udeys

Fudiaya Get GPS data

PHPpgadmin from Sensor Hospital nearest point
( end point )

Uszmeasauds unun

GetX1)Y1
(start point )

iud1aan Parameter FUNFAURIRUNT

Google Direction

Google map
API

Route fo-

@@

wdinsdeysouu uaz Function

AN 7 ﬂiEJ‘ULL‘L!’Ja@ﬂﬂiﬁ?ﬂﬂu‘ﬂﬂﬂ’igUUUUL%U‘lﬁiﬁ




3.4.1 M3WBUYAATNIAIBATEY PHP Lilaldauiuszuugudaya

Usgmamuusiiiaeusiariugiuteya
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if{!lSexc) |
echo pg_last _errcor (Fdk);
} elae {

echo "Records created successfull
1

pa_close (Fdz) ;

Soconn—>close | ) ;

=

=7php

kdd data form sensox | TITC") ;7

Shost = "host=localhost"™;

Zport = ""p

sdbname = "di

Toredentials = "user—=postgres password=lgisdatabase™;
sdbx = pg_connect {("Shost Sport Sdbname Scocredentials™)
flati = 5_GET["Lati"]

Slongi = $_GET["Longi”]

Fsgl = THSERT INTO ig Lati, L.ongi BT.ITES Slati
Fexo = pg guery (Fdiz, Fsagll

1t

[#]

3.4.2 M33AN153UA3IN GPS lugrudaya

Tdrdsly Arduino IDE wiodemdaliivesn ESP8266 a@rnsada

Futayanasrauy phpPgAdmin

AN

ASvanULes GPS LU

T

serial.println{url);
http.b {url) :
int httpCode = http.GET();
if (httplode > 0) |
Serial.printf("[HITF] GET... code: %d\n", httplode);
if (httpCode == HITE_CODE_OK) {
String pavload = http.getString():
Serial.println(payload);

string url = "http://www.geo-nred.mi.ac.th/BOMP/new l.php?temp="+3tring (cur_lat)+";longi="+string{cur_lng) ;

}
]} =lse |

Serial.printf ("[HITF] GET... failed, error: $s\n", http.errorloString(httplode).c_str{)):
}
htep.end():

3.4.3 NSAUYARIETIAIBNTYT JavaScript INBLSENLAUN OpenStreetmap wazfivuAgn

o

ANNAALVUIVBILSINYIUNA

ANF T YN UNLAE M AUAR LUV BILTING1UNE




<html=
<head>
I—— This stylesheet contains specific styles £
on this page. HReplace it with
documentati
https developers.google . comy/maps/documentation/javascript,/tutorial ——>
<link rel="stylesheet" hre
</head>

displaying the map
=1 ribed in the

i
n

your own styles as

n

https - developers google com/maps/documentation/javascript/demos/demos caa™>

vpe="text/javascript"

Jauery—3.1.1.min.js" ></sczipt>

right-panel” ==/ diwv>

war markers = [];

war markershrray = []1:

war map;

war directionsDisplay;:

war desiirray = mew Arraw();

functian initMap() {

directionsDisplay — mew google.maps.DirectionsRenderer;
war oEvent = {lat: 1&.T7&4522, lng: 100.157055};
war destl = mew Destination { . . l6.748862,
war destl mnew Destination (' , lé.208511,
war dest3 — new Destination{ Jus s, l6.805676, . 5

deshrray.pushi{destl) ;
desArray.pushi{destZ) ;
deshrray.pushidest3) 7

map = new google maps._Map{document . getElementById{ =

center: ocEvent,
scrollwheel: true,
zocom: 13

3.4.4 YpANes JavaScript d1m3uldenu function Distance Matrix oM UAFUKUUNSAUNIUAS
ATUIUTTEZLIANITAUNIY WTdaUTEMATUAIRILUTIINTEUUTIUTRYA

lservice . getDistanceMatrizx({
origins: [oEwent],
destinations: hirray,
travelMode: 'DRIVING',
unitSystem: google maps.UnitSystem METRIC,
avoidHighways: false,
awoidTolls: false
}, functian({response, status) {

if {status !'=— 'OE'} {
alertc (" E % : ' + status);
¥
else {
war originlist = response.originfddresses;
watr destinationlist = response_destinationRddresses;
war outputDiv = document.getElementById({'ou =

outputDiv._innerHTML = '';

for (wvar i

i € originList.length; i++) {

war results = response.rows[i] .elements;
for (wvar j = j € results.length; j++) |
wvar element = results[j]:
war distance = element.distance.value;
war duration = element.duration.wvalue;
var from = originList[i]
wvar to = destinationList[j]:

var latlng = mew google . maps.LatLng{ocELat,cELng) ;
map .panTo (latlng) ;

war desR = new Destination{dirray[j] .name, hRrray[j].lat{}) , hiArray[j].lng{}, duration):;
odBrray.push {desR) ;
¥
¥
odhrray.sort(fimctian{a, b){return a.ttime — b_ttimel);
outputDiv.innerHTML += odfrray[0] .name + ' to e T+

({odArray[0] .ttime) f60) .toFixed(2) +

wvar shortP = mew google maps.Latlong{odirray[0] .lat,odbhrray[0] .1ng) ;
findDirection (map, document.getElementById(” k 1
odirray = []:

¥, oEwvent, shortP);




3.4.5 YaAde JavaScript dwiulderu Function Direction wialdduanmdunisnlng
NganouuansduriivaslsaneruIantamuac
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functian findDirection(map, panel, oLatlng, dLatlng){
directionsDisplay.setMap (mull) ;
document . getElementById (' righ el") .innerHTML = "";
directionsDisplay = mew google maps.DirectionsBenderer({
map: Map,
panel: panel,
zoom: 13

i
f Set destination, origin and travel mode.
war reguest = {
destination: dLatlng,
origin: oLatlng,
travelMode: 'DEIVING'
1

f/ Pass the directions reguest to the directions service.
var directionsService = mew google maps.DirectionsServicel() ;
directionsService.route (request, fumctian(response, status) |
if (status = "CE'}) {
{ Display the route on the map.
directionsDisplay.setDirections (response) ;

|3

/ Sets the map on all markers in the ar
functian setMaplmill (map) {
for (wvar i = 0; i « markers._length; i++) {
markers[i] . setMap (map) ;
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druvesnsdoyanuaialeultes ESP8266 lUNszuugIuteyaves phpPgAdmin

HAGNEANITeYadN GPS tunguteyadigusialull

L3 v v

Ame 11 gunsalimdsiauielivegeussuuiitodloya

phpBgadimin
B Servers ==
= [@ PostgreSQL
@ L] garage
E-- ] garage_old
B 2] geo34
w1 [ aps
- [2] huff_data
B [ istsos
- [ edk
m- [ odk_ocu
=1 [ pigud
& @ Schemas
= public
&--Ey Tables
& 3 pigud
[ Column
|- @ Indexes
>4 Constra
B Triggers
- Rules
i &= Admin
i @ Info
o B Privileg)
|- 53 lmport
B Export
e Views
B S Sequences
%= Functions
Bl @ Full Text Seari
-y Domains
B[] postgres
1 [T ptt_price
- [ pump
- [ realtime
1. 2] sensor
B[] station
- (3 rest

PostoreSQOL 9.3.18 running on localhost 5432 — You are logged in as user “postgres”
TP ohpPgAdmin: [l Postoresal?: [ pigua™ €€» public™: [ pigua™:
Select
1ati longi

167535080000 100 1905180000
UL UL
16.7538080000 100 1908180000
3 rowi(s}

Back | Expand | Create view | Download | Insert | Refresh

AN 12 N1589AN9INGPS W1 ESP8266 1U phpPgAdmin
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printFloat (gps.
printFloat (gps.
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A
2| @ cOMS (Arduino/Genino Uno) - O ¥
Send
FullExample.ino A
An extensive example of many interesting TinyGPS++ features
Testing TinyGPS++ library v. 1.0.2
by Mikal Hart
Sats HDOP Latitude Longitude Fix Date Time Date Alt Course Speed Card Distance Course Card Chars Sentences Checksum
(deg) (deg) Age Age (m) -—— from GPS -——— to NU hospital --—— RX RX Fail
rrrE kEEEE xrxr FEEE ERERET FREAET FETEE KEE AEEEEEEE kErsrs o+rx 101 0 0
3 4.0 16.555255 99.511466 359 10/01/2018 937 141.20 254. WSW 5 73.29 ENE 84 2 1
€ 4.0 16.555255 99.511466 426 10/01/2018 0 1001 141.20 254 WSW 5 73.29 ENE 1265 S 1
6 4.0 16.555255 99.511466 47 10/01/2018 48 141.20 254.39 0.00 Wsw s 73.29 ENE 1800 7 1
3 4.0 16.555255 99.511466 54 10/01/ 8 55 141. WSW 5 73.29 ENE 2327 9 1
3 4.0 16.555255 99.511466 62 10/01/: 8 63 141. WSW 5 73.29 ENE 2854 11 1
3 4.0 16.555255 99.511466 70 10/01/2018 14571 141. WSW 73.29 ENE 3381 13 1
€ 4.0 16.555255 99.511466 49 10/01/2018 :46 50 141. WSW 75 73.29 ENE 3908 15 1
€ 4.0 16.555255 99.511466 86 10/01/2018 7 87 141. WSW 5 73.29 ENE 4435 17 1
6 4.0 16.555255 99.511466 94 10/01/2018 8 95 141. WSW s 73.29 ENE 4962 19 1 ¥
€ 4.0 16.555255 99.511466 103 10/01/2018 9 10 141. WSW = 73.29 ENE 5489 21 3.
3 4.0 16.555255 99.511466 111 10/01/2018 :50 112 141. WSW s 73.29 ENE 6016 23 1
-3 4.0 16.555255 99.511466 88 10/01/2018 1 89 141. WSW 5 3.29 ENE 6543 25 1
1 ¢ 4.0 16.555255 99.511466 126 10/01/2018 :52 127 141. WSW s 73.29 ENE 7070 27 15
fc 4.0 16.555255 99.511466 135 10/01/2018 :53 136 141. WSW 73.29 ENE 7597 29 1
3 4.0 16.555255 99.511466 143 10/01/2018 :54 144 141. WSW 5 73.29 ENE 8124 31 1
[3 4.0 16.555255 99.511466 151 10/01/2018 5 152 141. WSW 5 73.2%9 ENE 8651 33 1
\ﬁoscrall]jshowljmestamp Newline v 115200baud v = Clear output

AN 5 Hadnguuni Serial Monitor 371nN1F Run ¥AAE U Arduino IDE

Web Help
» S v~
o® P 0 1 - -

ReEH BQV./ e

Configuration

Coordinate| 554635,1830358 % Scale 1:391,575

(3]
et il < > L) ~ R I&Eve v

Segments [kilometers]
75.251
0.098

75.349 km | kilometers

Close Help

Magnifier[100%

AT 6 TEuENNINA@aUNTT Tracking 91NN15IAT28EN19A8 QGIS
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[

yadansaeRaulylvinisinnuvewugas GPS fiu ESP8266

#include <ESP8266WiFi.h>
#include <TinyGPS++.h>

#include <SoftwareSerial.h>

const char* ssid = "Use?";

const char* password = "600*14/38",
WiFiServer server(80);

static const int RXPin = 4, TXPin = 3;
static const uint32_t GPSBaud = 9600;
TinyGPSPlus gps;

SoftwareSerial ss(RXPin, TXPin);

void setup () {

Serial.begin(115200);
ss.begin(GPSBaud);
Serial.println(F(" ");

delay(10);

// prepare GPIO2
pinMode(2, OUTPUT);

digitalWrite(2, 0);
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// Connect to WiFi network
Serial.println();
Serial.println();
Serial.print("Connecting to ");

Serial.println(ssid);

WiFi.mode(WIFI_STA);

WiFi.begin(ssid, password);

while (WiFi.status() = WL_CONNECTED) {
delay(500);
Serial.print(".");

}

Serial.printtn(");

Serial.println("WiFi connected");

// Start the server
server.begin();

Serial.printin("Server started");

// Print the IP address

Serial.printin(WiFi.locallP());
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void loop()
{
printFloat(gps.location.lat(), gps.location.isValid(), 11, 6);
printFloat(gps.location.lng(), gps.location.isValid(), 12, 6);
cur_lat = gps.location.lat();
cur_ng = gps.location.lng();
printint(gps.location.lat(), gps.location.isValid(), 9);
Serial.println();
smartDelay(1000);
if (millis() > 5000 && gps.charsProcessed() < 10)
Serial.printin(F("No GPS data received: check wiring");
}
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 (valid)
{
while (len-- > 1)
Serial.print(‘**);

Serial.print(" ");

else

Serial.print(val, prec);
int vi = abs((int)val);
int flen = prec + (val < 0.0? 2 : 1), /.. and -
flen +=vi>= 100074 :vi>=10023.vi>=1022:1;
for (int i=flen; i<len; ++1)
Serial.print(' ");
}

smartDelay(0);

static void printint(unsigned long val, bool valid, int len)

{

char sz[32] =" "
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if (valid)
sprintf(sz, "%ld", val);

sz[len] = 0;

for (int i=strlen(sz); i<len; ++i)
szlil ="

if (len > 0)

wv
3
o
—~+
(W)
®
&
=

serial.printin(url)

http.begin(url) ;
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1aalwa php é’m%’w‘zﬂiamiaﬁ'ugﬂu%'agaiu phpPgAdmin
<?’php

Add_data_form_sensor('UTC');

Shost = "host=localhost";

Sport = "port=5432" ;

Sdbname = "dbname=GPS"

Scredentials = "user=postgres password=!gisdatabase";

Sdb = pg_connect ("Shost $port Sdoname $credentials") ;Slati = $ GET['Lati'];

Slongi = $_GET['Longi';

Ssql = " INSERT INTO pigud (Lati,Longi) VALUES ($lati,Slongi);";

Sexc = pg_query($db, $sqb);

if(1Sexc)

echo pg last_error($db);

}else {

echo "Records created successfully\n";
}

pg_close($db);

Sconn->close();

7>
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TAaRU IV BA SRS ULEAINITAUREUN

<html>
<head>
<l This stylesheet contains specific styles for displaying the map
on this page. Replace it with your own styles as described in the
documentation:
https://developers.google.com/maps/documentation/javascript/tutorial -->

<link rel="stylesheet"

href="https://developers.google.com/maps/documentation/javascript/demos/demos.css">

</head>

<script type="text/javascript" src="jquery-3.1.1.min.js" ></script>

<body>

<div id="map"></div>

<div id="output"></div>

<div id="right-panel"></div>
<script>

var markers = [];

var markersArray = [J;

var map;

var directionsDisplay;

var desArray = new Array();
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function initMap() {
directionsDisplay = new google.maps.DirectionsRenderer;
var oEvent = {lat: 16.764922, ng: 100.197095};
var destl = new Destination("d.UL5f25", 16.748862, 100.189622,0);
var dest2 = new Destination("Wns%u3s1%", 16.808511, 100.263096,0);
var dest3 = new Destination("8uLna3t39n13", 16.805676, 100.255130,0);
desArray.push(dest1);
desArray.push(dest2);

desArray.push(dest3);

map = new google.maps.Map(document.getElementByld(‘map"), {
center: oEvent,
scrollwheel: true,

zoom: 13

b;

google.maps.event.addListener(map, "click", function(event) {
oEvent = new google.maps.LatLng(event.latLng.lat(),event.latLng.lng());
deleteMarkers();
selectLocation(event.latLng.lat(),event.latLng.lng() , desArray);

b;



function selectLocation(oELat, oELng, dArray){
var odArray = new Array();
var geocoder = new google.maps.Geocoder;
var service = new google.maps.DistanceMatrixService;
var hArray = [J;
oEvent = new google.maps.LatLng(oELat,0ELNg);
//alert(dArray.length);
for (var i=0;i<dArray.length;i++){
var dlatlng = new google.maps.LatLng(dArraylil.lat,dArrayl[i].lng);

hArray.push(dlatlng);

service.getDistanceMatrix({
origins: [oEvent],
destinations: hArray,
travelMode: 'DRIVING',
unitSystem: google.maps.UnitSystem.METRIC,

avoidHighways: false,
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avoidTolls: false
}, function(response, status) {
if (status !=="OK') {
alert('Error was: ' + status);
}
else {
var originList = response.originAddresses;
var destinationList = response.destinationAddresses;
var outputDiv = document.getElementByld(‘output’);

outputDiv.innerHTML ="}

for (var i = 0; i < originList.length; i++) {

var results = response.rowsli].elements;

for (var j = 0; j < results.length; j++) {
var element = results[j];
var distance = element.distance.value;
var duration = element.duration.value;
var from = originList[i];
var to = destinationList[j];
var latlng = new google.maps.LatLng(oELat,0ELNg);

map.panTo(latlng);

var desR = new Destination(dArray[jl.name, hArray[jl.lat() ,
hArray[jl..ng(), duration);
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odArray.push(desR);

odArray.sort(function(a, b){return a.ttime - b.ttime});

outputDiv.innerHTML += odArray[0]l.name + ' to the event location

((odArray[0].ttime)/60).toFixed(2) + ' Min <br>';

var shortP = new

google.maps.LatLng(odArray[0].lat,odArray[0].lng);

findDirection(map, document.getElementByld('right-panel’),

oEvent, shortP);

odArray = [];

D;

function findDirection(map, panel, oLatlng, dLatlng){
directionsDisplay.setMap(null);

document.getElementByld(‘right-panel’).innerHTML = "";



directionsDisplay = new google.maps.DirectionsRenderer({
map: map,
panel: panel,
zoom: 13

b;

// Set destination, origin and travel mode.
var request = {

destination: dLatlng,

origin: oLatlng,

travelMode: 'DRIVING'

// Pass the directions request to the directions service.
var directionsService = new google.maps.DirectionsService();
directionsService.route(request, function(response, status) {
if (status == "OK") {
// Display the route on the map.

directionsDisplay.setDirections(response);

b;
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// Sets the map on all markers in the array.
function setMapOnAll(map) {
for (var i = 0; i < markers.length; i++) {

markers[il.setMap(map);

// Removes the markers from the map, but keeps them in the array.
function clearMarkers() {

setMapOnALll(null);

// Deletes all markers in the array by removing references to them.
function deleteMarkers() {

clearMarkers();

markers = [];

//initMap();

function Destination(name, lat, ng, ttime){
this.name = name
this.lat = lat;

this.lng = lng;
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this.ttime = ttime;

function createMarker(location, map, name) {
// Add the marker at the clicked location, and add the next-available label
// from the array of alphabetical characters.
var marker = new google.maps.Marker({
position: location,
title: name,
map: map
b;

markers.push(marker);

</script>

<script
src="https://maps.googleapis.com/maps/api/js?key=AlzaSyDyRrsQPAAVaRi9sH42Y20rwR3uh
wCm8FU&callback=initMap" async defer></script>

</body>

</html>
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