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ABSTRACT

Present-day society Accidents and serious illnesses tend to rise steadily
over time. Until it started to affect society as a whole.The cause is due to the lack of
proper and timely medical treatment.The problem arises from the informer stating
the location of the emergency caller is not clear or the journey of the ambulance car
or emergency rescue vehicle having problems with congested traffic. As a result,
emergency patients suffer physical defects.Until becoming a cause for losing the
opportunity to survive. This study therefore developed an emergency notification
system with positioning sensors and developed a system to find the most suitable
route to reach emergency patients on Web Map Application.With the goals of 1)
creating a Geo-loT based emergency notification system to track the informant's
whereabouts in real time,and 2) To develop a route search system for emergency
medical services on Web Map Application and pgRouting.The development of this
route search system uses the Free and Open-Source Software for Geospatial
(FOSS4G) to develop the entire system. As for conditions for searching and analyzing
road structures, the researcher used the pgRouting Library to help analyze the
shortest path.The result of this study revealed that the developed system can be
used to support the work of providing emergency medical services.It makes it

possible to find the location of the emergency caller faster than before.
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Judliuinisunuiiesuladluzuuuu Web Map Service (WMS) uazuansdoyauu Web
Map Application ¥ld 9l EMS @13150n51UA1wAUagainvsLagidun1anyi lidnga
AunisveLILmnlasInsmNBsUl iludanglasunisshunenuvianiuna Jeya
IPUANINIUTZUULNUTDBULAUN T oN TR LAV IAIUNUIALAAMARAAIHIUUY Web Map
Application Yilimiegufusinis EMS anunsasendifinisludgainmelaeeisusiugnla
wiidmdinagldineduiuiug Jaezdisbigiieanduiniaduliegnidudidnsns EMS

2819 WAL USLANS NINUNDITUY

Web Service Database

sl

J APACHE ; PostGIS
%pgknuting
Application Server !
¢ {;» GeoServer
deinnisoaiamm uarnsimneidunanig
whiimanamswsmdandulsondsdoyauu
Web Application
7
+ l—d
LINE Notify Web Map Apglication
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LNAITHAZIUIVYLNYIVDY

o I

NFWAUITEUULIAADUYIARNIAUAIL I UILE T TEUMUNUIAE Geo-loT Nkanivaya

q

FALINAIVDIANEUAUMALUUS A NS AU TEUUAUNLEUNNIINA WIS LS INe 1 UNa

[

wazsafdn dsiumisiudamsg §iseldihns@nvifuaiionaisuazuideiiAsades
paddusil

1. SEUULALHOUMARNEUMEIULDTTEUMULNIMEY Geo-loT

2. MIIATEAlATIUIEaUL (Network Analysis)
3. gWAuIgNIsWRILY Web Map Application
a

NSUSMINMILINERNLaY

2.1 STUULAAADULAAANAURIIYULDSTZYAMNUIAIEY Geo-loT

2.1.1 GPS (Global Positioning System)

GPS &/23197n Global Positioning System ifussuufissysundsunituiialan Tng
o1femsuINRinneuTsNszysumts S1uau 24 ma Tilavsegseulanlusedugs
Uszaned 20,000 Alaluns ﬁwiﬁmmsa%uansﬁLLmia"Lé’nmwiquaﬂmaa@nm 24 %l 3
fsfigunsaifudoyafnisegarrliannsauansiusiuldognauiug Yagtuide
ANENNNTOVDY GPS vilisanunsaihdeyaurisndusslevilaegiunning wu nns
muwmisiduouuuiulanueas destunsvaamis Mavngednsdesneg wu $uemmns
Tssweruna Wudu videldlunisuupidumalugagasingg vulan ABendn “seuutinig”
w3 “Navigator” Faiflsituldegiialulutiagiiu uenainddiannsniiulélunisionu
yARavEeRnAIENUNLY YiefiBundn “Tracking GPS” ileldlunisnsivaeuidumnanis
WAunaladneag

2.1.2 Ublox NEO-6M GPS Modules

Ublox NEO-6M GPS umildluluga GPS fidudunilaues UBLOX GPS Series
anansafanuaisulaf 22 adgly 50 Yesdygrauazussasviuauhigegaves
9AENVNT3Y WU NMsAnea -161 dB Tuvazdilinszualvlfios asmA limieuiuluga GPS

AU 9 uaIasUnaduegedn 5 MuniaaIuinlgauliug1vewrLLILeY

AanUANANanngUillvfAelvunUsendandsan (PSM) Hgannsldndsuvesssuulaens



denaindiUnuarUndiusingg veantesu duhannsiindanuvedugaasesiunnli

Widaked 11mA yinliwmungd@nsunisitanunhnendsnu Wy uiRniveils GPS

Antenna

HK24C32 serial
EEPROM

Rechargeable

button batterry

e

[ Position Fix LED
Indicator

U.FL connector

AN 2 @UUTENDUVDY Ublox NEO-6M GPS Module + Antenna

A1919 1 AauaNUAYee Ublox NEO-6M GPS Chip

Receiver Type 50 channels, GPS L1(1575.42Mhz)
Horizontal Position Accuracy 2.5m

Navigation Update Rate 1HZ (5Hz maximum)
Capture Time Cool start: 27sHot start: 1s
Navigation Sensitivity -161dBm

Communication Protocol NMEA, UBX Binary, RTCM
Serial Baud Rate 4800-230400 (default 9600)
Operating Temperature -40°C ~ 85°C

Operating Voltage 2.7V ~ 3.6V

Operating Current 45mA

TXD/RXD Impedance 51000

2.1.3 Ublox NEO-6M GPS Module Pinout

Tuma Ublox NEO-6M GPS 71993 4 91d1uSun1siinumanuuasn 1neiinnsiiouse

Y
£

VDILAVIALHIN

e GND Wurisdudeanisiwouss 997 GND 28¥in1s@isusaenuyl GND UuUasa

NodeMCU #3auuuasn Arduino

[ ° U =
® Rx L‘Uusiﬂﬁ’]‘wiUﬂ'ﬁﬁ@ﬁ'ﬁLL‘UU@HﬂﬁJ



o Tx . Jundmsunisdeaisuuueynsy

e VCC WWuunasingnaanuliivluga auaunsalouselaenssiue 3.3V uuuesn

NodeMCU #3aiiausalaensatuei 5V uuueasa Arduino

vcc

“a

AN 3 @ uUsenauvead Ublox NEO-6M GPS Module Pinout

2.1.4 NodeMCU

= A faa v o

NodeMCU (nun 1813g) Ao vesnaoulnsataeiiiddnvauznsvinnunumaniw
C Adne Arduino uaidnwazfitewnitnssiansaidesseiu Wik ¢ msauaunisiay
ansalglusinsy Arduino IDE Inudeniufiuuata Arduino
UB3nves NodeMCU Usznaulusne ESP8266 (lulasaeulnsaiaesiianunsadensio WiFi 16)
W3ougUNIAlEUILAINALAINAII) LU NoSH micro USB dwsudnaln/gulnanlusunsy,
I dwsusulnanlusunsusituans USB, Inuvasusssulniiuazudmividonsegunsal
aeuen Wud Fslumeuiinig NodeMCU agoanu1dnassiu Ao Ju 0.9 fu fu 1.0 ma
Qﬁ@um&gﬂa%aaﬂ NodeMCU 1iu platform feenuuunnenadu Node nisviaugess
uazlin1wn Lua Tumsi@eulusunsy uidne platfrom fiagmnlunsldonu menguiiniam
189 ESP8266 ALayiin NodeMCU (ESP8266) 11us39luuaianilaves ARDUINO IDE
(ESP8266) e Faldiiniswaurdeliarusodouluniv C/C++ Fadniaundiy
lulaspeulnsalaasAuaendinieg Lua 30l lesuanuieunaaeddiuvegienitens

VoRUaIuaTA Arduino ESP8266
o Juuuu Open Source Project il Source code Iﬁléjlﬁﬂuij’a&gjuu Github anudeA
https://github.com/esp8266/Arduino
® au30nm upload sketch ¢ Wousauasa USB fupsufinmesTdauie vuinves

UBsARaad Protoboard b9


https://github.com/esp8266/Arduino

o Funglu ESP 8266 & CPU 9u1m 32 bit uanm1931n Arduino ﬁLﬂu CPU 8 bit

e fawdivn 170 agliiunvinves Arduino witsiaunsaleulusunINasuuY GPIO 13
nnvineqiu iudedniinuiainarudesnisld WIFI Weusedadeanisiay

Arduino vilvideste Module Wi-Fi uiyl ffufe NodeMCU (ESP8266) ilgfunus

9

1NUIN

o fgunsninawegiadildauiiusedu +3.3 v idudiulng dedusiaiunsai

NodeMCU (EsP8266) anldidousioldlnans

ESP8266 Aoluga Wi-Fi 9103y fiflanufivawnsaiidasiuanunsalsunsuadiuls vin
el ruuwlalasaeulnsawesldias waeifiuilusunsufiunngs ams vhlsd
fufimdennlunisd@eulusunsuasly

£SP8266 tudevosduleduuueasavasiuga dvled ESP8266 Laiffiufilusuny
(flash memory) lus virlvisesldleTnguen (external flash memory) Tun1siiiuTusunsy
fldmadousionulusinaea SPI Gaanaiiowililuga ESP8266 fituiilusunsusnnni
loFlilnsroulnsaiaasiuasauy

ESP8266 vinauiiusadiulngin 3.3V - 3.6V msinluldausinfuiduwesaugiild
w59y 5V faddineasuiusfuintdae iolililugawademe nszuailugaldugeanie
200mA mudnTanea 40MHz lviilothluld ugUnsaifivhausinEinuanad wu

[ <

LCD vinlsiniseanseadauasinsininlulaseeulnsatasseaniey Arduino 110 1aeu1ud

Y

(%
Yo a

luga ESP8266 wuslesiail

o vcC Wumdmsuiwlnduilelilugaiaulddussiuildauld Ae 3.3 - 3.6V
GND

® Reset uay CH_PD (v3a EN) luanfidessodilal + itelslupaanunsovhanldin 2
mﬂﬁaﬂuﬂiaﬁmﬂﬁLs?jmiu@alﬁmﬁauﬁu uLANANIRTITIT Reset ansnsaaaslile u
1 CH_PD (v¥e EN) Suludosedly + wirdu devdlddediln + lugaasll
M9IUYIUN

®  GPIO 1Hurnidneadunm/iodnm vnauiusediu 3.3V

e GPIO15 umilesons GND wihihu el ilugavinauld

o GPIOO Wumdmiunsidenivuavien winthwnilas GND szdilvualusunsy wn

aelusat Nl + N luuanisyinauun®



e ADC uvreurdendunn Suwssiulageand 1v vuia 10 Ga n1siluldaudu

Y 9

LseRunaInIwelTaRsLUTIR Uty

=

@D §

HHHHHHHY
RARAARAR"

AN 4 UB5A NodeMCU ESP8266

i https://medium.com/@pattanaponsg.sriph

2.1.5 Internet of Things (IoT)

Internet of Things Ag wAluladNweusedsweniegunsal #1499 W1gszuy

§ Y @

Suediln Aot Wu saoud §idu Insviayd awnsadeulesuazdearsiuldse
m&ﬂuia§§ﬁﬂﬁ;ﬁ%’%1ﬂmmaaLﬁ’hﬁmazmuqm%wmmm Pntutuivihaunseilag &
Junisenszruanuazainauigludindszdiiu endredratu Wivestiuauisads
wsUFuormanelutuneunduthu Wus

waluladvnadiu loT fiundsegndldlutiagsudl wdadu 3 Yssin Ysenusn

¥

& ad o g v a o Yy A ay o § A [ s
Ao W|ﬂilﬂa81/1'1/171‘1/1353'1/\1ﬁﬂﬁquqiﬂﬁUzsﬂayja Lll@lm']iﬂaallWUﬁﬂﬁaL ’ﬂﬂa U LYULBDT

a

(sensor) G nfnTIvdRULATABUALDIHEBUNA (input) 199 TneBunniivalelssny

a

16w was naiadeulns arwdy anudu Wudu vimneureslésuduwnasiinisaths
L@1ANH (output) L’f]ué’zyzyﬂmimaé’iy,iyﬂmﬁa%’wﬁu%gﬂLLiJaahJLﬂumaﬁwéﬁwwémmim
wlala

Uszuandiaes Ao waluladfivhlfassndsaunsofnsedoansiuld wu szuuile
(Embedded System) fiilvegluiniosilodidnnseindnsoindadldlid ilovinlsigunsal
wauaunsavauedsls Tnerdasineg aggnileuludy (Chip) nislulasinswawes
(Microprocessor) fignilslilu embedded System wonanil naluladfivilfgunsal
aunsafnsdedearstuld Jesrudinisdearsuuul¥anefildndsausi wu Zicbee,
Bluetooth, Low Power Wide Area Network (LPWAN) tdugu duduimnaluladfivili

A A ' Y o = ) = '
A5 UNeRNADlusEaznelnalalae lENSIUAN FUnUIEAUNITERANTIENIN loT
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Ussinnitany Ae malulagndelvassndelssaianatoya Wy N15UsERIakawuy

Y o

Aa1e (Cloud Computing) 1Wuusn1snildmdsssanana nirednnudeya wazlusunsy

= o &

gaulausag ngliuinig Snmalulagnilanlunfiey fie nsinsendeyavuinlg (Big
Data Analytics) {unszuiunisinsgideyavualugiiedumuuuuanuidouleswes

ToYaNaIUY HAINN1TIATIEN dru1aUlUdn sk un1sAliugsialaegied

ULANTNIN

2.1.6 LINE Notify

LINE Notify {uu3n1sueemna LINE @uusnisuazdeamsiianunsodadaninunisuds
wousineq T stydvesdldanls siunnsld AP Ssensinu HTTP POST Tne LINE Notify
annsndudafoulflansdiiveld vionquitueldifuamndnuindu liaunsadstond
Wesaunuveadiow 9 1§ mndesnsanunsaddennumilasilasedld LINE Bot APl unu

1. Tumsifin LINE Notify @uifleunsufiasldaunazdenisuasiioudoadiu LINE
Notify lagianu QR Code

2. 1399 Access Token lun1slaru API luyn 9 uin1s axildsiiFondn Access
Token Wamdudusiaildneuazdalden APl Tneswadaziludoninuunuannuig
Budnmoiind uarsiarinuvesdld fedumin Access Token gnillaweldanldundsaenisid

v A ¥

i3 https://notify-bot.line.me/my/ ntiussuuagliglidendudaendildo
LINE Tnensendud wazswasudilasals

loflddsdonuluug ssuvazdsdonnuluguuuy [@o Tokenl: [fonr] edud
nsendenuiidesnisliuanadlodeoniny wu minnsendn ESP8266 wield APl defaany
1 "afan domnuaziiuin "ESP8266:atan’ lutesdnunazlvidoninazdseninudluly

naulvu visedslviagldvindu (ana Ay, 2560)

awv a4 v v 4

NUTLNNYIT09A1U GPS Uag [wuLwas
Senthilkumar, Brindha, & Bhandari. (2020) lun1simuuinnssuag1esangivi
dinveasianudeinsdesas uinnssulavereanuidewesianssuiaduiasaUmme
UuvaInuuinTuUosNINT I Fe i nuasnSndduldenigog1auiniiiodannnis
novausnlifiandsuiinveulunsdansmanisaldng n1saliunissuianuianain
< Ao U & e A LY £ LY ! A 4
ziluneaniindmiulymil unaruldnyufeitunisifunsinainusvsomwuies

a < ] = a v P [ va I ~ o Ada 1 [
WUNIUEIUNTIVB o UNATULA DU A LULR IG]EJiLILﬂ’]MZJ’WEJLWEﬁ%Qﬂ'ﬁSUU“UVIVLNUaE]ﬁ]ﬂEJ
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o

al

MNELEDT Feausandnifesmseguadniunisaliewssduiiomnaina Ui lalaeisanian
= wa = = = 3 a Y% ] o ¢
diesaUszavatRmgvizesandoud wuweinisiBeasiuiazdidudtlulasreulnsaaes
C% a [ | ¥ A 1 = o 1 wa 1

viuil lulaseeulnsaaeazdionnudousduluga loT sudehunivegiRvndiuluga

(%
[ Y]

GPS ludesiansenguaiua lnewmeunsiiussuuaaag dedungundaldauings

a dil’ AV Yo oA [ [ 4 dy d'dyu = 1%
ausafamuiuilaviuiiniuluga GPS anendenisiudeya nunddausamiulivuy
Google Maps lsenaae

Majumdar, Bhargava, & Shirin. (2014) aywdasasdedulgndnd wiuaunn
nunnuvslutagdu lifilasainnidunsielawasnevauesdedunsielag laludeaiuii
angaueUilefiolisunisnau Gwaunsaldiiieensenudinseaniduvesnn uililyvnaui
faunsnlviu wenanilunisldueviiefelunardudulianunsayils unaud@nwingaiu

Yunanazldlugranaigtimaanidunisiusesnnulaendelunaintesiian lnedunaay

9 9

[y

seffugunsaliivsznoulude vosa Arduino uaz GSM Module fua$n Arduino 2zds
fyanniludaluga GSM shedunidn FeazdsternugnidulssiAnsdoiimunliaamiily
szuunfouiufifa GPS futusuvessunisvesdld doyataunsolilaedfadeaniduiie
spysuntsoailfernuiuguazinnuglilunaisuduiia

Li. (2012) umeaiiléfnuuiedunsoanuuumiiedlldiu GPS Anwiin1adedn
94 GPS U LEA-H Wwagsinwgnsusndeya GPS Protocol Ademealuladunuiinuuniouile
viiseamnegy wausuil uazdugidumnesn ensieasusainegluauudnesiumis GPS
Wiy Geannugndesuaziadssninvasnanisidelifunsigadlaenisynauiidediold
Ateilfudeyadrdeiifdmunsiamsssusunmugdusndely

Pham, Drieberg, & Nguyen. (2013) A21u@131150 1 UN1TAANILEIUNIR UL
Usglovillunanee ilugnveeUndndusuiimssnuaulasnfoveserunmur ey
yAAA SEULILANATY N13danTsnesFeuardug uenani Aadiidwrusnuuvinsauuih
Tonagifiuduegerndaduiu fadu msimurszuuinnueruninuglasld Global
Positioning System (GPS) wag Global System for Mobile Communications (GSM) &
wennefielildannsassyiumisavemuldesnsieaesuazaznin szuvagliglddl
Arwanssalunsinausnansreglnariiuedetneilede unaudldfnuuieatuiaun
FuuuussamsvessrUAammEunue Tnslameszuuarld GPS lesufidnvessauazds
lngliluga GsM TudslnsAnivesdlitinuasotneiene diuusznauaiauisnanvedssuy

ApluAaIsU GPS u-blox NEO-6Q Tuga u-blox LEON-GIOO GSM uavlulaspaulnsataes
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Arduino Uno sUuUfnmugiunInuzinauidutansliiudsnnudululalunisfinn iy

£%
1

gunmuziuuEEalnivasysuusislanvusisluldluauian
INMINUNILITIUNTINTIABITRS Tunnsld GPS Tumsiamuiianugndeuas

wiudn Tnedoyadumiis GPS avgnasteyauvuBealn’ daldlldlunsinnueummug

wagldlunisudasiunisgasnagifimnanidu lnadunisdsdyaaludiluga GSM fedu

I3 %4

nin ldinsAnsivesgliniueseneiions waznisudaiowazaglugunuutonny faewn

9

[
a Va v =2

UiAdedsliinends 6Ps wldluSewasnisfnauduwniandannaniau wiliiludy GPS
UBLOX NEO-6M 3nimu1unusa GSM Lliesainiinsimunluizesainisiteulanidiendn
wagvihnsdstayadiunisludmudeyaliuuuiealng Tunsdedoyalulugiudeyatiu wite
v = v < aa v (% 14 1 | [ Y A 1 .

GuiindeyaluatiAdoundals wagludiuvainsuisiouasyinisudsfiouriu LINE Notify
wunIsastea1N Wesinnisdeanslugatdagiu LINE Wunieulduinfign msnzdinis

a 14 o v = A @ v
W@W@ﬁ@a’ﬁlgﬂ,uuaqﬂﬁa’]EJEULL‘UU YNYBAINU EUﬂWW bele LLagﬂWWLﬂa@u‘lVU [Junu

2.2 MsAATEHlATIU8aUl (Network Analysis)

2.2.1 'izuuﬁ'liaumﬂgﬁﬂ']aﬁ’% (Geographic Information System : GIS)

szvugiansaumaniiaians ude GIS Ao szuumsAUMANTNTEUIUNITL
Aeafutoyaludeiiud Tneinisligunsainisduasufinnes endauas sensuas dogana
Qiienans warniseanuuy Tunisiasuaseuszavsamlunisdanudeya n1susulsteya
M3 Wzl Tgiteyaliannsauannalugudeyaiiannsaesuisanmingg uu
ﬁuﬂﬂaﬂu‘%aﬁwﬁﬂﬂmmﬁmamﬂﬁ WU NSRRI EAveanUTisne MTATIEN
Anudemevatannzwanden \usu

99AUTENBUYBITEUVAITAUM AN AN IAENANNITUAIzUTENBUAIY 5
2IRUsENOY

1. 875Au35 (hardware) Ao 1A30snaNfiumes uag/Mioduideude vimthilunns
thidrdeya (data input) LazuaRsHAdNS (data output) AldanmsieszimuingUssasd
firmualy

2. ¥eWduas (software) Ao yadsluiniosnenfinmesltlunisinnismugunis
Uszanawa 31 2 Usean Ae (1) venduaiszuuufiinig (operating software) fntiilunnsg
AIUANNITNIIUYBITEUUABNAINES Uag (2) voudwIsUTeynd (application software)

Judsiiaunduiion1siaumuinguszasd 1auenizia1zasiunuiidenis Wy 9o

WALSTEUUANSAUINA wazrendwsnsimzideyaninsyezlng Wudu
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3. Jaya Judwddgnasihunldlussuvasaunagiienans lnensdnivassies
Duszuunuingussasdnisenis eanundounazanugneiedlunisinszd unasdeya

Y

'
=2

N9YTAIEATUIINVAINVAIBWIAT WU AINaIEA1LTBN 1onanT waznnee Wudu &

Tayan1auA1ans Usenausieg anwaenIanIenINeIdnfnel munilamiaiidanig

'
a

Qilenansuosdinfny) uaznafiinturesdinfny) wlalssiandeyasendu 2 JUuuu fie

(1) Yoyadenud (spatial data) \uteyanaiuisaddadudunimiagiinians (geo-

referenced) a1unsanansiunisvestayalainegnlalussvuiidaniniaians (seo-

a

positioning) %’a;&amﬁuﬁaamﬂu 2 wuuges Ae wsanas (raster) Wudeyaainn1snsin
A (scan) WNufl Mwdngaadien aMwarenisenna evsenmaziudulassaiises
Awdey M3eEunin 9nm videninwad (erid cell) Fosdafuidunnsuuazuuiis annse
thinllunsdanguinuningiiusnguunmm 1wy wnauuseunIafuauugnis Wudu uay
nnes (vector) a$1991nmsdnsdausawmed Wuiunumesdeiiusngoguuiiuioss wanua
TugUnuuvesgn 1y wagiuil tnsaginsdudumamvun Wy 1: 1000 aunsausdiu

Duduauu J7ans awinuazanisunu wae (2) Toyadiadnuae (attribute data %58 non-

spatial data) \udeyaiiedutsnadnuaizang 9 (attribute) vastayaduiuiiiy o wu Joya

Y

Uszuns Mslinau deyatiearmsaniui wa

o

4. n3xUIuN1s (Procedure) dnidudruddguesssuvnuaisaunagieansaaly
FEUUATAUMN AT AIENSHNTZUIUNITUIDITOYA NTEUIUNITATINUBYR NTEUIUNIT

TaszitoyalagnseuiunTiassiainsautoyaleinu Miasvayadiednwaza s

1Y [y

Mgy Aign1steuiututeya (data layer) Wy MsMHUTAUNGRURURULHUTEIINEN

wagduaugsiUatanduanuaindy Wethusiuiu vilimsuiduuinaifnwiuey

a

vuguiiueyls anmanuaindulazauanuvesiutaiusyinaegials [Wuduy

Y

v ¥

5. UAAINT wuady 2 ﬂazmaﬂ fg (1) ﬂauwa 5199

Y

aua LugInIh saus3n W
Jouiu wasuilvdeyaligndealutagiu wag (2) nqudlddoya Feisaningudesingiuy

Safufiolilddeyaunuil (map data) fignaesnsanuingUszeasd
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(1969) (2002)
Jack and Laura Dangermond Quantum GIS
E
» (1986)
Research Insmutei (ESRI) in Founding of Mapinfo (2012)
Redlands, California Esri released ArcGis Online
(1965) (1974) 1
Conference Series (1996)
In U.S. from Harvard in (1986)
Intemational Symposium " Esni released (2005)
the Laboratory for 'MPOSIUM  Pc ARC/INFO from Esri
Compuie Onse " rCamqraphy —_—— Sosulrieog:gA
wwos. SO (AUTOCARTO)
) -
1960 1970 )
1 H
ESRI launched GIS in the Cloud :
ESRI Maryland its first (2000s) i
Automated
commercial GIS ESRI ArcView
The first GIS was Geographic software, (1991) Improve
oo oo (1973) g GIS in the C
in Canada - Canada * GIS in the Cloud
(1982) »
Geographic SIG Open Source uDig and gvSIGe=~| Esrireleased e« Real-time GIS;
Information Systems Wep gvi'::; ?:‘%Sstg:mncal (2004) ArcGis * Web GIS;
(1964) Y’ Explored * Space-time.
(1978)Free Software (2007) A s
Foundation 0“';?;:;"‘39 pu ugmented Reality
(1984)
Experimental Cartography GPS operational (Global
Unit - created in England - Positioning System)
(1967-68) (1985)
1960 1975 1980 1990 2000 2010 2016
Introduction to GIS JExperimental ' Commercial Cbaakon hase
phase phase
a v X5 a 6
AMN 5 ’]’]Wlﬂﬂ’ﬁ"U’ﬂ\‘liuUUa'ﬁﬂuL‘Vlﬁcﬂullﬁﬁﬁ(ﬂi
- Desktop Web GIS Mobile loT Data

GIS GIS Science

AN 6 MTUINISVRINALUlAEENTAUNA

2.2.2 Database

A ! v

Database %30 giudaya fie nquuestoyafigniiusiusiull lnedauduiusdeiu

9

¥
IS 4

waziu Wngldlaviduindoyaismuniazdoafuliluuiudoyafeafunsewaniiunanes)
wilutoya
J¥UUgIUlaya (Database System) Ao spUUNTIUTINTRYAM1Y MNeTReiutnly

mefuegrllssuulianuduiusseninetoyasiie) Ndnu Tussuuguteyavsusenaume

wiludoyanarsuiufiddoya erdesduiusiudilivheduegradussuvnaziUalonal
U ;% 1 =

dldanunsaldnunazguainuidesiudeyawmaiilaegrelivssdnsan Ingdgenauisn

Wisuialoudonansseningtuaglusunsusinee Masitesiunisligiudeya Sendn seuu
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IAn15g1uTeya Y50 DBMS (Data Base Management System) dintinigaelvigldiinfstoya

liheazainuaziivszdnsnim nmadnfsteyavesgldoradunisadiegiudoya nswiley

[
v o

v a 4' %% o & v o va ) =
giudeya iensmamanuielilatoyaun tneldlidnludessuiifeiuneandonniely

lAsasevesgIutoya

2.2.3 QGIS

QGIS AplUsunsuUsziANdAnN1sUaya GIS (Geographic Information System)
Tusunsunils Bedidrudnsegldidunuunsiiin (Graphic User Interface: GUI) fiilauasld
NUNY

QGIS gnimuBuannelddyarougnwuullameglan (Open source) 338131130

[
0 v a o w [

ldlda tnegldfivednin Bnvadianunsatlanluimunsaladnae
n1simuwuulamelan As nsWesulusunsuwuuilamesesaldn (Source code) 4
tniimunanitlandsuduimunlusunsy deffensvaaidedasinsimundnumgdina
1NEY astuneIAnsing 1’7iGTENﬂ’lﬂ%’qwuiﬂit,l,muﬁ?ul,wﬂajamﬂ%amaﬁﬁmaaq"lummmﬁ
fsraunaiuly luraeiigesnisldanuamsavedusunsulaininiin dadu QGls Tagn
fauundulvdanuaninsanainvats sanslinurleginisGenlinudeyanin a1sns
dududoua TATeviTeyalUU819Be Tayaliesiuns (Spatial query) nanauiauetaya
Tufuvuunuiegnsasauiauuy Offline wag Online Bnde

QGIS gritautulenguinifaueenfiinnUssmmeesiuludna 2545 Fui
eiYu 0.001-alpha ufislagiul w.a. 2564 (HoungaAInIgy) ostuagafe QGIS
3.22.1 'Biatowieza' @1u13al4 “uvuszuuU{UAns Windows , Linux %39 Mac OS 1Ju

= a

wsedlenfivszansamlunisdnnisteya GIS wazliniw C++ Wundnaunsadousauas

(%
Y

Sunldflendum199iu Geospatial RDBMS 1114 PostGIS/PostgreSQL tay GRASS ¢ 9nii

Alfanunsaimuianduduanldiuenuaunsavediusunsulagldniw Python ladneae

2.2.4 2191 SQL

Structured Query Language 218188 U01UYT8YaANTRN119ANITUOYABE 9
Tassats fnmsfaunwineufiamesuazlusunsugiuteyafisesiuanning msizdanis
Toyaladne 1Wu MySQL, MsSQL, PostgreSQL %3e MS Access Wusu dmiuldsunsy
gudoyaiildunuioufio MySQL iy Open Source Mldauléialu Linux uag Windows

Tlunsdnnsgiudeya danudeya win au uily wagdum sauian1sdnEesdaya
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w1 SQL Wunwlilunis@eulusunsudmsunisiaivdeya Jeaunsaldliiuszuy

a o v v @

gudeyalafls Ineligadaiugiudeyaladumdn wenaniintw sQL dadunrendnlale

9 Y

' '
a o o

ewazhidudaunardiaunsavinnundudaulsiaemdslaiesrndaldnmds n1wn SQL 39
Junendedldiunndmsugudoyaveaiulud

Usglovlreante SQL
e iimsianisgudeya
® aiamnTanazdeya
® usaseninuLazAuTeya

2 a @ 1Y ¥ =
o Lignfniuguteyaladeyanila

2.2.5 PostgreSQL

[ v @

PostgreSQL fe szuudansgiudeyaideing duius iulusunsu OpenSource 7

9

¥

ausadnlUldaulalagladalddnelag Wudanisgrudeyauuu objectrelational
database management System %38 (ORDBMS) &ailduuuussuugiudeys POSTGRES 4.2
Yo INgIFeuAaNes Ity Inerduwauesniad (UC Berkeley) flauad a.a. 1977 Sadu
Open Source Software #3UsgiRg1uIunINigadmislnadingaatea (PostgreSQL) %30
a a ! (3 Id [ v [ & L | v/
HeuEendn Inasinsa (Postgres) Wuszuudnns grudeyaludnuazvesondiuisiasnigls
1Y) = ad a s g ¢ = 1% a & s a
doyarouqnlioad YeiRuvesendwishe Inadinsa Jadeunlagniuasululnadinsady
o8 WnegUseniAsenunandiunantul 2550 Yaved INaALNIANIIINYD post-Ingres &4
= o s sa o ] ¢ s a o Y o & o = v )

nnefaigandwIsiRRIuIseIngenaLIsTedunsa i iiludiinadeansdoyads
Mulignudoya LHodAN1THaEAIVANAINYNABY ANFUTDULAEAUFUNYSTENIN
Poyasenelugiuteya

d1uUsENaUTBITTUY PostgreSQL 04AUTENBUNUFIUVBITZUY PostgreSQL server
Fauanslunugneved pgAdmin Il 8 5 o819 Av

1. Tablesspace Wuisamsneninues Objects
2. Databases ussuandandnvesgiudenalu PostgreSQL Fafiudoyarauniiagly

Tuszuy Weglfileusariu Database server asiun1sieusioriu Database objects

wazinfeeaulnAnvun lugiudeya gruteyauraziiazUsenaunle objects 4

Y%m A Casts, Language, Replications, e Schemas

3. Schemas (uanssiaangudeyaudazsa) \u object NddgyNanlugiudoya 39

schemas a2LAiu object 8w  Bnvianewdn Wenudeyalugiudeya
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4. Gruop Roles Wiarinnundnsnisiidsuuunguves user Wnediuasyimiinaiuay
nsndslusedu server

Y Vv

5. Login Roles %30 user account Ao {lig1udeyalaelauagiudoyavzidugasng
Wiffuusiazau
PostgresQL l3umnuienunniesanynaudnuuy grudeyaraslunisimn
weunaatu nen1sshwanuanysalvestoya Mgligguasruvaiunsaaiisaniniinaey
finusionnuiawanald uenanidsanusalituunaniosufivarnvansuarliusloian
mlusunsuhluiosmn sasdfunedefiuiueuluaends
gudeyadfiszuufentuguin uenaniéinisnuaunisiaunieutunans

¥

nesdu 1Winesgiudeya PostgresQL Sullflerdunisvirnudmiumsideulusunsuile
@innesdmsudlnadnaie WWulumuderiinua ANSI SOL warsassuanilnenssuiniedie
laadud-@sunesadsanysal

PostgreSQL gafianunenlinuauazigsnieidizes aonnaadiu ANSI-SQL2008
waziBeing Awanansalunisifeusefuadsteyadug Wy NoSQL dsvimihdusuuuy

1%

ATUINITENUTUTZUUNAIEN19 mmmﬁﬂé’mumiaﬁuagu JSON Guaagméﬁauua U03a
vo3nRamaITIuTeLalAedlasuN13InN1singBuaunud PostereSQL nilsduaunudiaLe
) & % =~ | < ¢ A & A a ) &
Adawmesvaeg UTayaRanduvansnasiaiul luagatuuusEuUlig
uananil PostgreSQL duhaulunansunaneasulawn Linux, UNIX (AIX, BSD, HP-
UX, SGI IRIX, Mac OS X, Solaris, Tru64), ay Windows
anvauzdAtydneg1amilsie PostgreSQL Wumonduasuuusialaldavdns BSD &
nngdgliansadiluldaulens wenainiilullagdu Posteresal liegnreldnisaiuay

Y9309AN3ln RN BTN ImRRWIINTLAN YTl PostereSQL dimsuiudgseewiaiiios

(http://admin.wikidot.com/pgsglintro)
[ 5 13 o v a = A o o o
AIUU PostereSQL L‘U‘Lli%‘U‘Uﬁ]ﬂﬂﬂiﬁﬁu%ayja@ﬂMUQ%’NLa@ﬂﬁ"l%iUIUﬂ’ﬁVIN’m
= P 1 [y 1% 1 Y [J a A %
nsAnw Wetiglumsianisgiudeyasie qlindulumuuaunisaiunisnnedd Wsunsy
PostereSQL 1Junfleuagrannmsizarnnsaldlalaglideadoalddne wavdsdsuianli

Vsl ogiase
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2.2.6 PostGIS

v

PoStGIS e druveeiiinfuivilvigiudoya PostereSQL amnsasosiuteyasu
asaumegd- enans (GIS) AeaduayudoyaiiduiusiBeiiud (Spatial) fnsifisdsludy
Fudayatieingdunus (object - reletionnal database system) v@3 PostgreSQL 14iinns
soe5usTULAsauMAgImans (GIS Object) Whuniuliluguteya (Database) PostGIS
atfuayu GIST indexs fu R-tree indexs wazilsrdu ilolfiluiiugiulunisiases Gls

Object (@n3¥y Yel39,2559)

2.2.7 pgRouting
. . ) a = a ¢ o v o 1 a
pgRouting Library L‘Uumiawaiumi’smﬁwmmmml,auwmmﬂmL.muqagmﬂm
winanduludiunisessalsmeuianazsadinniaui udunialsaimetuiamnian ol

[
a =

wnanidudy pgRouting Library luiniesdieldlunisiinsginndunisiiduiian anu
58881/]’1%%‘14‘1/1’1&5@&]51.]?155\‘1514 pgRouting L‘fluLﬂ%aﬁaﬁﬁwméwﬁ’ugmﬁagaL%ﬂﬁuﬁ
PostgreSQL/PostGIS TngifinflandunisaiuIunszeznie (Network Analysis) Wagn13
3A5129AlATI98P U (peRouting Contributors, 2013) &3 pgRouting LeWmuIN1910
peDijkstra Waulay Sylvain Pasche 4710 camptocamp Aounladnistluiaudelagussn
Orkney Ui%L‘I/Iﬂf,ﬁ‘L!u waziUasudelnidu peRouting agradunianis (Kastl and Junod,
2011) lngdngUssasAndanvas pgRouting v Fanafladdudinsunisldauly
PostgreSQL/PostGIS Lileaduaiasdialunsmunmmsyegn aagadnes fuadslu
TUsunsuunalUsunsa 1wy Mdsnseumsyezmsilndianlulusunsy ArcGIS Desktop 130
nsveidunisly Google Maps TiamzluSomasszosmeuuauuwiniy wianansaldleiu

Joyaezlsildmnefuszeenia nsdulieanar Wiy Qu wu dumsfeadunisiuse

wazsruuLtadsnuilYrsvudumesidn Wusu uenain pgRouting @1150AIUIURA

Y
[y

sregneidungauazisafigauan peRouting 83aunsagaelunisnnsurunisiaunisdunis

' (%
% I a ¥ a Y

Sodedudnans g flunsiiumeadaiientu wu wludswasligninimun 4 7 TneiFudy
Funeannlsanugndn msezludsesdigniselaneundanuadu iegislunis
Ussudianawazinty feiladduves pgRouting Tvavuned

Topology Functions

pgr_createTopology - to create a topology based on geometry.

pgr_createVerticesTable - to reconstruct the vertices table based on the

source and target information.
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pgr_analyzeGraph - to analyze the edges and vertices of the edge table.
per_analyzeOneway - to analyze directionality of the edges.
pgr_nodeNetwork -to create nodes to a not noded edge table.
Routing Functions
All pairs - All pair of vertices.
per_floydWarshall - Floyd-Warshall’s Algorithm
pgr_johnson- Johnson’s Algorithm
pgr_astar - Shortest Path A*
pgr bdAstar - Bi-directional A* Shortest Path
pgr_bdDijkstra - Bi-directional Dijkstra Shortest Path
dijkstra - Dijkstra family functions
pgr_dijkstra - Dijkstra’s shortest path algorithm.
pgr_dijkstraCost - Use pgr_dijkstra to calculate the costs of the shortest paths.
Driving Distance - Driving Distance
pgr_drivingDistance - Driving Distance
Post processing
pgr_alphaShape - Alpha shape computation
pgr_pointsAsPolygon - Polygon around set of points
pgr_ksp - K-Shortest Path
pgr_trsp - Turn Restriction Shortest Path (TRSP)
pgr_tsp - Traveling Sales Person
lngaziuuuulaseasnevensAIuIndunIeeie pgRouting fiusznaulUsonadudl
ran]
® |D(gid)
® Source (ﬁ;ﬂﬁa\lé}’u)

(%

® Target (RndUAAVIBUAENY)
® Length as Cost (A1588EN19 AIMIST USTLnauu 1a=)

° o ° d' Y v a = a
® Reverse cost (@miunsmulrniluBowsmsididuniafusafiemiaden) (One

way)
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AN 7 JUBUULATIATIVBINITATUIUNIEY pgRouting

ToAYBIITNINUHUNINTEUUTUTOLA AB

1. awnsovinisuiludeyauassuaviduntayalanaieds wu QGIS wag uDig HIWNS
JDBC, ODBC wissunlulasnssainlusunsy P1/pgSQL Snsredaanansandlusiiumng
AoNfIneIuIlnsANAle

2. deyaiignudlvazanunsauanaadnslvalldviuiiiulusunsunisidunis Taelsidesi
nsianlnisnaduarfudaridintn “cost” amnsafuInkiL SOL wazAn
wehtugansasnundwaildanmane s msne vane redulunaien iy

U9qUu pgRouting fiflaridusingg WTuanannung éfqﬁuamagjﬁﬁwdw
e lsitu One to One ¥uN1991n Node nilslugisdn Node nils
e ilaridu One to Many dunean Node nilsludisnnane Node

® sy Many to One L@uN9aINMa1e Node U980 Node wils

o jlaridu Many to Many L@un1sainvats Node ludsdnuane Node il

(Choosumrong et al., 2012)

2.2.8 danasfiuvadlaians
dane3iuveslanansi (Dijkstra's algorithm) MUundnnsAuIUNIIALAranSYDS
Dijkstra (E.W. Dijkstra, 1959) adunisuiemgednsinanlalunisiurunidunieiisga
fgavseunnyauigavessaneruiaazsadieanduludgaiameanidusazuasifiesiun
AwILIEUN1INgaiaweg lUgdlsameuia Tnglinesinnd (Vertex) uawidu (Edge) unu
A ! v J ! < Y = v ! !
auuNGeusany nvueszuznasenitaludiiavadlulunsi TneiSennsivdenanidin

n3maasumin (Weighted Graph) Aansifduaunniduianiminidandudiuiuas
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lifinau (fsg il wazames 3599308, 2557) dndunisdiuiamdunaiiduiianain
UFud (start_vid) 1U8sgnAugn (end_vid) Fsanunsodumdumaldiauy directed
graph wag undirected graph (pgRouting Contributors, 2013) ﬁﬂqm
NGNS G=(V,B) (1)
il
V(G) fip wnuatasinnd (Vertex) lunsn
E(G) Ao wnvaadu (Edge) Tunsi

V(x) = min{V(x), W(x) + d(y)} 2
® d(y) = dist(v,y) | min{distance from node start to node y}
® \W(x) = weight (i,j) | Distance from i to j : edge (i,))
lneiifieg1an1sauiandun1ainga A lWdige Z aredanesiiuvedlaiansi (Dijkstra's
algorithm) FIRARIUININANNT V() = minfV(x), W(x) + d(y)}
510 d(y) Ae sz8gMaves Node Mithanduam Tasaziden Node fitesfignvosmi
thundnalundaiiu was W) fie Arszeznisann Node i luga Node j
nsunuadainds TusunsuagvhmssunaingaEudu (Node i) 1Uss (Node j) 7
Feusau Node i lnsagivualigaSudumiiiy 0 luadiusn uazdmuald Voo wirfy
szeyn3 (B) By fann Tasarnameedidonsiofiugn A Ao 90 B uag C dudwas V(o)
uay V(b) Fawihiu Wa,o) uay Wia,b) mnmseuiadlunsausn TWsunsuazdanyn C iy

17 Fallszaynavivaen W doeiian

Vb
\E

Vg £
s
7 . L s N\ _Vz

\/A | -/"'/ E @
> / 3 ,//
3 / /E

E™N\ /
©O——@®
V(' VF,
AN 8 N139191UUDINT N Network
PMNATTUFNAIT 15198AULUTIULBUATTEWING V(D) wag V(C) edasmtiionsns
u V(a) Mmdugasudulunisiiuinnsail lngazimvuali dy) = 0 1ewinA1Eusy = 0

wazivuaa V(x) Il infinity 1ntuuvuan W) 9853889119 + s1ea1 diy) Aeaegis
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ntuthuadnslulafian vix) fign B way C Fmailléfatesniie 3 Wsunsufsduan 3
157 Node 30 V(Q) = 3

NgAT V() = min{V(x), Wx) + d(y)}

V(B) = min {e0,5+0} = 5

V(C) = min {0,340} = 3

3

AN 10 HaNSELIMVE UG Al 1

Tun1semadsiely Aagiisudnie Anszoznisangaiduduludgaiiinng
Aeusio mauﬁqmL'%'uﬁwuaamiﬁwmm%ﬁ 230 fig V(A) uag V(O) Felunouilan d(y) ‘1'71'@@ A
uaz C wilAnedu fio diy) A = 0 wag diy) = 3 1esan minBuduiign C axdesuiniialy
3n 3 Faftfesvezannanduduatey TUdaa C ntfuumudluaunisfanm
V(D) = min {0,843} = 11
V(AB) = min {e0,5+0} = 5
V(CB) = min {0,343} = 6
V(E) = min {o0,54+3} = 8
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3

AN 12 NaﬂqiﬁWUQWWWLﬁquﬂ ﬂ%’jﬂ‘ﬁl 2

Tunsdumafeely awEuiign VB) uar V() azliiigm A 11An esainge A 16
unuAd Ul VIAB) = 5 uay V(AC) = 3 Beufosuda Fenadnsannnisiuiansnliayls
ARBURD ABAAUN1NINgA A l1uludgn CE wazhs Z anuddudanin
V(Z) = min {o0,4+7} = 11
V(Z) = min {e0,1+8} = 9
Shortest path from Ato Z = 9;
G(A-2)={ACED,351)}

3 8

AN 13 HANISATUIUNIEUNINAN A-Z
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2.2.9 Wslapaa MQTT

Message Queuing Telemetry Transport (ADMIN, 2559: Web Site) \Ju Protocol i
PONUUUNTIENIEBNABLUY M2M (machine-to-machine) #io guUnsaifugunsal atfuamyu
welulad loT (internet of Things) Ae Aluladfidumesiindeusoriugunsnising 9
Inséwsidledie saeud Insvimd §i8u WiAvdumesidmhliamnsadenlesdoasiugunsal
#1499 11 ngrueetnedumesiidn Ssazvilviuysdannsamuaugunsaiing q 9niiduls

wiu n3deUa-Walnludiuainiious

Y v '
v Aa o LY A

Wesnlslapeadiifiuundnun esnuuvaiieldnuiugunsalBidnnsednduuin
I Y A Aa < éa ¢ o Y o . .
an Mysudedoyalumiadnenivuiaiin wuuaiyisn lwann1suuy publisher/subscriber
AANEAUNANNISATIY Web Service Nidiadly Web Server 1u@inaneseninemauinasuns
ALY we MQTT aglfilusnansiiBundn Broker ieviminfdnnisAa Su-de Joyasening
gunsaluaziisludiilu Publisher wag Subscriber fanw

Publisher Subscriber

Broker

(Source) (Sink)

Sub(topic)

F 3

Pub(topic,data)

\ 4

Pub(topic,data)

A 4

AN 14 LEAIENANSYINUTealUsinAea MQTT

1% =i

A NazLiulaan Topic aztdudis1sdman vayaiiay Publisher aanluds Broker

Y

Y . o v Yy ' g < Y = . s v a v
azfoul topic MAuliiane nele subscriber Aazo19di topic WolFendoyafidesnis

Y

P v o < a v A a ¢ o =~ A v A & = A .
PUBUNUNFANATLUUFUITNVDINUIFBNUNRUUNUS YBuDIriusdaniUsaumiou topic g

—

Y

{nanfde publisher iefanariinisderasa fds Broker Aazumisdofiniuiddliia
Fregne weundinduiildeude Facebook Mesenger

a3UeAUIENaUveY MQTT Protocol agUsgnaulusie Broker , Publisher uag
Subscriber usazagsfaziminiunnistusenlulng Broker mihidusinarsaes
fan1sfudenin Inudn98991n Topic Publisher azvimiifinosdsdoyalugsindodu 4
Subscriber agvimifinosgnIsiUABULUAIWEY message 138358 Topic Wu diivde
ifaulaunazdnadsunlasfagynisisdeyadu q uildeu Ing MQTT Protocol 9%

[

Usenaulumie Broker , Publisher wag Subscriber §9iuting fail
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1. Broker agvhmiiduiinaisnesdnnis message Ined198388 topic ¥4
TWsunsuildviutfdu MQTT Broker Svannuanelldau wu TWsunsu Mosquitto 18u
OpenSource MQTT Broker aﬁfuaqu MQTT Broker

2. Subscriber %ﬁmﬁwﬁﬂaaamiLﬂ?{sluLLﬂawaa message 7181398488 topic 1w
mnidefiaulafinisiudsuulasiiasiia data wlden

3. Publisher agvihwiiidstayaluga Topic 4 ¢

2.2.10 Node-RED

Node-RED \uisasiledmiutinimulusunsulunmsifeudegunsalensamsiiiiu
APIs (Application Programming Interface) LLﬁ&ﬁUﬂﬁL%UIUiLLﬂ‘JNLLUU?TWUﬂ%umuﬁﬁ
drumuALLUY Block dmfulinfiausiuiuiuswees (Web Browser) 83 Node-RED 1lu
\3osilofivaeliisnviieiunuy Flow-Based Programming Lﬁuqﬂﬂiaiﬁﬁzimiﬁﬁﬂﬁwm
TWsunsuanunsaviheulieaiesdie loT (nternet of Things) vauldmuiisndeanislde
Tngvhwuiuiusees

{89970 Node-RED 1 Flow-Based Programming ylld@eadisy Code Tuns
faulUsunsa uAlieaden Node snnaudideudeiannsaniuau 1/0 1¢ lag Node-RED
28l Node Tmdenldsusgrsvannunane aunsaadieflsidu JavaScript lalagld Text Editor

dleglu Node-RED uazdsanunsadudin Function, Templates, Flows tiveluldauivauau
1o
Aav A o v % X
UIWWNNYIVRINTU Network Analysis
Choosumrong, Raghavan, Delucchi, Yoshida, & Vinayaraj. (2014) AnwNgINy
NsAUNEUNIFUTan BaNteenan wazlinuasnss lagld pgRouting TunisAum
JEEEN NOUIMIITENINNAEUAY Lazalatenia vaTRdunI9eIalinsWasuLlas
a ' P Py 9 A W a ) g v
vsoklanunsaldnulating wastdunisatvayusuulaudn ssuandbiiiudassuunly
FOSS4G waza1u15aUSULASAN TS UAIUMAINNANEAIUAINUABINIT NITHAIUITEUUILIY
TUsunsy Web Map Server, Apache, PHP, JavaScript, PostgreSQL, PostGIS, QGIS 1Jusiu
YoNINUTIEILTalEsEUUTITINAU Android SDK du1sanieaseuunN1uAIeYe Wisln
Tdnugunsainnm nsdnwvzduiulundgmaugiineriudeyanisadewuudiaesdmsy
dImMeeIuWImUY pgRouting anansaliutdunisuinisusyunana Wi-Fi Protected Setup

(WPS) Tneldifufises¥usyuy Zoo



26

(% '
U a = A ]

Mali, Rao, & Mantha. (2012) AnwiAgaiuiBmsdhdsiuiiingtAmniliing
tosdian ievndumadunsimnganlunaifsniu ngvhnsnwnisuuusaduna
Feliduneuisnmanidumsiiduiiaanes Dijkstra’s thanllulassdoouy Welwlddund
wangausEregaEudy uasgaiuge warnszuaumssduiuddinseilumaisudiey
warlinsgitadelasruvosnuuuiasaglueiodiedumoiidn dumeilmmnzaudlils
mneauinduduneiduiian wiorammeauindudumsilnalunisfunades
AanAiduls

Choosumrong, Raghavan, & Realini. (2010) AnwAgIAuIsn1TWILEUNISNEUY

a

d‘ %4 d‘ ¥ d‘ U Yaa . L ¥
ign nafdosfian wagiduneivaendne lagldis peRouting Tun1swaiundunielag

9 9

o

UFuldeuni1svinaIuues pgRouting Tumauues pgRouting 38USuUT935015904 Dijkstra 41
14 waragldiduniwuulaunfinlunisuudsutoyanuieulyvesauu dmiunisesnuwuy
Wansruu wazlusunsunnagdenansazld PostGIS way pgRouting ludiuvenadmiu
a o X 3 [ a

PostgreSQL, DBMS syuufiimunduasduuselevilunisdnnisnisasasiunizanidusay
UURNsYImaD

aa o :{ 1 = o) a = a (Y

13AnA Tws1311 2303 ASNAISIIN wazeNy A53WAn (2558) Anwiieniussuy
afuayumsinaulalunisifunie FeazdlreduiganuazaintiiugSuuinis Tunsauiu
A1dNMIETINTUNAUNIRUN NI UI afvgUn slvese U InuENE U1 sidon gy
AILAUNIY Iﬂﬂlﬁwqwﬁ Dijkstra’s Algorithm LLaz‘Vlz]‘Ha Branch and Bound Algorithm e

~ = ° & l = a a a1 v A o

W3guiigun1svinauveans 2 wuu Muuuledussdnsamandniu wediundssyndldluns
widuneidunganiomnanesfign lusuveanmsinuveaiuieundnduaivayunis
andulanisidendunie {ldazdesdendudngssuuiieldau dldvuazdeaiuaudnves
syuvinisdsazaiunsaltuldaule aundnazyinisidendunisidesnsiiunianionduiou
SIUAZLDYATILIUNINUY LT IUUTTUINAAIENUTO VDI UN N UERONITAUNIS LY
wAagAse NNNSANBIAENUIN Dijkstra’s Algorithm g@mnsavinnulanssniuaiiudenis
W1 wagszuvatvayunisandulalunisdunisszdisgneanuasainiidugliluns
WU warnisdiedndulanaunisiiunis elsendanan wazaldanela

v 3 ! o

IINAINUMUITIUNTTUTAEITRS FIF8udn15in pgRouting lulglunsiaun

dlvgilunsimudnwiferiuisnshfeiiuiiingifueg n1sdanisnisasiasluniieg
andu wazn1sdndulalunisidenldidunislunisdunis Ineniswaunladl pgRouting

Library 21978 1Wl399099015ATUI T UL NANULEUN N YATITI Lagdniedsaunsaasig

(%
Ia

FeulvlumsAunidunialivainraleBUusgiuanumunzauveddiazu mewn iy

Y
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Jslgiumatla pgRouting Library 11918TUI94099019AUIUNILEUN1VBITALTINGIUIE 50

vy al' vl Y v a & ° v va
Adnuazlsamenvianlndngadugaudamnaniau nessuuiasinlldiudaeneuazginig

A 1 a a a Y =X v Y vg a v o
LW@"U’JEJW‘U’]?QMTUL?EN%@Q?SEJ%L’JaﬂUﬂﬂiL@‘u‘VI’NL“U'WOQWJB;JJU’JEJI%LTW]E‘WLLag‘Ua’e]@ﬂEJ'Vlﬁjﬂ

q

2.3 ganduasileinsiaiun Web Map Application
2.3.1 OpenStreetMap
OpenStreetMap (OSM) 18ulasan1saususioluasaunuiing famnsoudlowaud

!
aaa a =

lanlalaedialauny The Free Wiki World Map %38 Anfilfeunuillan @519lae Steve Coast
Uszinasange U a.a. 2004 Taefiusstunialaainaudiiavedinfifoneufounweu
2006 lé’daﬁ’jﬂyjaﬁ% OpenStreetMap iodaaiunisiiulaues OpenStreetMap souiuil
12 fugnou a.e. 2012 l¢ldayaneunn Open Database License (ODbL) daufialld Astafivl
AeuLaud CC BY-SA dnffauiamisaiidoyaunudiuas AP IUEIIWT usdadly credit
OpenStreetMap Wagyiaudeyy1auyn ﬁqﬁﬂﬁwuw Freeware $1u GIS 8819 QGIS Aligu
Wsunsulanunsath OpenStreetMap anldldiguriu uonaniddinareussvluaes IT
19 OpenStreetMap 1Wu BingMaps 993A18 Microsoft, Apple Maps, Wikipedia,
Foursquare Hudu

OpenStreetMap (OSM) iunsataatuvunlngvesiiivdoganiniimansiiiy
oranadinsluliidusznine nelisuuuunsdhsfaiunnsstufiouasteyatidudauas
Tud OsM WHupnamenenusauiulunisadsunuilanfiudlalins wadnsndnvesausudle

A 14

adeyangieansuinniwauaun Jedinlunisliviennuniesliauvestayanis

kY Y

&> De

Aenandialanitlisndudesase Osm ?Taagaﬁﬁaq'mn OSM W3eufiasunuil Google
Maps d@1ufulaUnaTuluuAaiaan (Facebook, Craigslist “1a*1) LLaz%’agaﬁfuéfuﬁm%’u
neUndinduiisudyain GPS g wvesteyaaziininuvainvateinlan witeya
OpenStreetMap a1unsatulSsuisuduansdnslaedeazain undsdaya R
OpenStreetMap Lﬂugm‘ﬁaaﬂamaamsaummmuﬁ Feansaumesananaimisai W lgle
dmsunanvanginguszasd wazivednintosunn aunsald OpenStreetMap HIUMLIUNY
findnves OpenStreetMap n3eldf1uuinisdug ﬁi%ﬁﬁauuasuaq OpenStreetMap 34
dudunulngvtisauiag lngaua1ues OpenStreetMap 1191AANTUINFTUANAT B
wansdeyailsimiloufulnenasenanidunnndisneisamaiuly

OpenStreetMap Julusandnisyausiusudusuude Weadunuiland

a1u1saunlulaeg198ase OpenStreetMap 9nInVNUNLAYNBUTNYIIUKUT Bagr8fiugua
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Fan1stoya WReafuaun Wuns $1uemns mesalil aonil wazdug aniialan aniivan
LLNuﬁﬁﬁ%’mﬁﬁﬁﬁuﬁlﬁmﬂuulgnﬁ OpenStreetMap: www.OpenStreetMap.org.

gﬂLLUUlWé OpenStreetMap

sUsuUlig OpenStreetMap fivaneisuazguuuulndlunisdafivioyanegiienans
uAsUluUlild OSM gndrinlifl OpenstreetMap OSM ld3uniseenuuusnlagianizly
sUnuuesg e liitesentsvudsindumesids suuuumdeiilasaidadrialy
XML Usznoumelng .osm Tu OpenStreetMap flanuasnusznaundnlunisdnnulaseasng

Joyalnlnlad:

/ \ ‘ Commonly used files with .osm, shows the OSM data at a specific point in |
| Data files :o—v time. This data files can be a planet file with all OSM data or can be an

extract with at least one version of node,way or relation.

‘ Commonly used files with .osm, shows the OSM data at a specific point in |

History
il |——— time. This data files can be a planet file with all OSM data or can be an
ies
extract with at least one version of node,way or relation.
Contain the changes happened between different states of the OSM |
Change

il ,| database with suffix .osc. Sometimes change files called diff files or
es

replication diffs. They may contains different versions of an object.

a2 15 E‘ULLUUI‘V\Ié OpenStreetMap
fian: https://docs.fileformat.com/th/gis/osm/
2.3.2 GeoServer
Dugernduwissiadafivhuthiduwidnownuil (Map Server) dmsunsuaniudsy
wazmsufladeyagfiansaumaiiuedotns senduasildsunisimudioniviamn (Java)
LLazsaﬂ%’UmmgmL% (Open Standard) ﬁwmﬂ‘wma Wi OGC 1.1.1, OGC 1.0 wag OGC
WCS 1.0 udu gaiduves GeoServer i arwannsaluniswanawadayaldviauy
Google Maps, Google Earth, Yahoo Maps wag Microsoft Virtual Earth uaﬂmﬂﬁﬁﬁ
asadeusefiurensuag ESRI ArcGIS Fauduwuurenduifuuuiidaaniniinsideuedis
unsuagladneig mmawmwiamQQ%QWﬁLLa§§§Qﬁqam;ﬂﬁﬁmuﬁﬂwmﬂﬂszmi AD N1TNMUA
lAsaiuy (Configuration) ¥8IN15l1iUSNNS (Service) fuduAnsar ¥y (GUI) vilwi ey
Alaifinvenaiuna@oulusunsufiannsaadrenisiuinmsunuild an1ugdagiuves

lasansiifaeglusyeziSudu (Incubation) Aelin1sguaves OSGeo (ansaumaAniimant,


https://www.openstreetmap.org/
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2556) lun1sienlduazUsunns Map Service Ingld Geoserver @1150919UNIUNG Web
Browser lTun1sliusn1sves WMS wag WFS ds1sazidensnaludl
1. msliusmsusuiieauladluguuy WMS (Web Map Service)

a

Web Map Service (WMS) udarnunuinsgrudildlunsudauuuiioindeyagi

Y

[

asaumaiiouinsld TnedldamisaSondeyaunuiianvatey unawndeuriuiuld
uananifirnluinisuinmadendeyadeusseeifianuduiuidaiunisiudoyags
ansaumeALitng Web Map Service (WMS) agvinisasnsnindnua (Bitmap) 3ndeyandl
asaume uazvnsdenndnuudaindeldiegmailsqgnine Tnsguuuuvesnmdnuuy
loun PNG, GIF, JPEG 9gUs¥nauna8 3 Operation bawn GetCapabilities, GetMap,
GetFeaturelnfo laedisuaziBendisil

GetCapabilities filan1530evateyaTI8azIden AuaNUR LazAINAIN1TAVDILY

q

' Y
1 <~ IS v Y

Peiioveld USn1surun luguuuy XML wu Name (Wedudeaya), BoundingBox (¥auiun
Joua), Style (MIUaRINE), SRS (syUUnn) wazdus 1Wudu dlasasweaonaisnisiosde

Y
£
=
U

>e

A15719 2 MTBUIENIIIANDIN19589W0 WMS GetCapabilities

AU | WIsames ANB5UY

A a v 2/

1 bbox AfifinaegaUszneulugudvaeniui Ao fnaisde (xy)
o v [ U i

Wag AAAULYIN (x,y) MUY TILABIFURUSAUTEUURAAT

seylusanys srs e

2 styles e style dmsuuananan WMS wiseulilionliseyagly

default MglduINsimuall)

3 format format YaInNINWNUT ﬁazﬁmé’wﬂﬁﬁ%ﬁu‘%ms

4 request Foves operation AU GetMap, GetCapabilities Dusu
5 layers %E]“U@ﬂ%uﬁﬁagmmuL%ENﬁ’]ﬁUI@EJﬁLﬂ%@JmJ’IEJ 5y

6 SIS SpUUTiAn EPSG:4326 (szuviiingileans)

(%
v ¥

GetMap AaN1359van LKLY HlFaunsaseyvedudeya vaulwaiuil vuln
NN UAFULUULIANDS WYIBALADUANBINILAINLNUNT Web browser N3lUguld

W GIF, PNG, JPEG , TIFF uagdus 1usu flassassvesenansnisiosdonsil
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A1979 3 MIT9BUIINIIIAADIN1I309VD WMS Get GetMap

a1eu | Wandwes A5U"Y

1 bbox AR “’maanmﬂizﬂauLﬂugﬂ?ﬂw?ﬁ'mﬁuﬁw Ao NNna19g8 (xy)
way NAAUUVIN (xy) AUEIRU Wi FesdsiusiussuURaad
seylusuys srs Mg

2 styles Fon style dw¥uuananai WMS inTeall3lsiEnliseyayld
default AgldU3nsimunld)

3 format format vesAMLKUT Nazdandusnliigvelduing

aq request Youos operation AU GetMap, GetCapabilities Hudu

5 layers Fovestudoyauuuidosddulaedintomng “ du

6 width AUNTIVDINTNNLT (Whe; pixel)

7 height ANNGNVDINTMUALT (M128: pixel)

8 srs SEUUTiR EPSG:4326 (sxuuiiningileans)

GetFeaturelnfo

ABN133099032UUTHUTNISUNUN BYINTAUAUTRLARNUTIAIY

Raulunag funle 89811150906 GetFeaturelnfo la fldanunsaszyuiiin x,y vo9

naedaduinsmluWeuiuamueud widigazneundumedeya Attribute Tuguuuuy

HTML , GML %383Usuy ASCIl 8g13dne Ineillassainaveaonansnissestonl

A1519 4 A151995U8N1TLMBNN5599U8 WMS GetFeaturelnfo

aeu | wisfiwes AN95UNY

1 bbox mﬁﬁ’mamf\;mﬂigﬂauLﬁugﬂéLwﬁamﬁuﬁﬂ Ao NNna1NT18 (xy)
WA ALY (xy) LU STeagesduiusTusyuURfng
seylusuys srs Mg

2 styles Fon style dwsunaninadl WMS wiseul b liszyasly
default Mgldu3nsimunld)

3 format format YBINTNLNLT ﬁﬁlzémﬁwﬂﬁﬁmaﬁﬂ%mi

4 info_format sULUUTRINAaNS (default U text/plain)

5 request oo operation AU GetMap, GetCapabilities s

6 layers %amaa%u%’auﬂaLLUUL%'&Né"]ﬁuimaﬁl,ﬂ%wma T

7 query_layers %aﬁﬁzusﬁa;ﬂaﬁ%?m 2!
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au | wisdinas ANa5U1e

8 width AUV INNLT (Mg pixel)

9 height mmqwaqmwumuﬁ (vihae: pixel)

10 | x fumisvasiitafivzduduluuuinny x Me: pixel)
11 |y fumsvasitafiazduduluuuinny y miae: pixel)

2. msliinisunuitesulailusuiuu WFS (Web Feature Service)

Web Feature Service (WFS) udanimuauinsgrunlilunisdiddeyand

Y
¥

ansaumAyiannees a, W, i) ngliuinisteya laegltawnsahfteyaments
anilnandeyagiansaumealuguuuuienans XML kauszuuduesids lnan1siauaes
Web Feature Service @unsawuseandu 2 Ussian laun Basic WFS waz Transaction
WFS (WFS-T) Tagil Basic WFS astlunisldauiinseriu http ag19ie iiensivdeu
AANTR ANEIse Fudeya JUkuunIsneunauilinld dnazSenliilumdusniiouily

% < \ I o Y a & - | v o
a1l user interface uag WFS-T Wun1sSenldvyiadussilou azdielvinisasne au
wazn1sUsuUTIRuandR Ty Basic WFS Usenausie 3 Operation Laun GetCapabilities
.DescribeFeatureType , GetFeature

GetCapabilities Az N1InTIvd0UAMALTAKAYAIINAINITAYRIULY BB YDLY

a = v A o Y o a v o W 4{' 1% <
UINISUNUT sUnuUnIsnaundunamsavinauls dnazdenldidumdusniieaiady
User Interface Tunsal#l gl¥usnisdssnisnsiudeyainedfuauandfives WFS Ml
iu3ns daiy Ideyastlstne dlawesistu nvisenldnueslstieiu gldusnsaedes
SendeyamnariliiulowesistuWrS:GetCapabilities 9@ WFS danduunlviuguely
usn1stu Ae lddeariufifilassainadu XML drulugTnaziFenin "lendans

WFS:GetCapabilities” anufelewosisdu wiie Sundu 9 91 "enans Capabilities'

A19719 5 7151995 U18N 51003195090 WMS GetCapabilities

AU W1TL005 ANa5uNY

v a

1 ows:Servicelndentification BUANEINUAIUINTIOY AAYY U8, LIBTTY,

AanAey(keyword) 1Wusu

>

a [ 1

2 ows:ServiceProvider PoyainedfugliuInig Audu Yevheanu

¢ a 1

suasinsdny, fog 1 Judu

Y

v a

3 ows:OperationsMetadata Joyaineiulaiasistu (WeAdw) Aluusnng

Y

fauGetCapabilities,GetFeature,
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A0V W1510L005 ANB5U"Y

DescribeFeatureType Hudu

4 wfs:FeatureTypeList Toyainedniu feature type wazlalUasistuvas
W feature MAUSNIT AU D, ANBSUE,

szuLiiin, nseudeyalBounding box) s

5 wfs:ServesGMLObjectType wanatoya GML Object ﬁaﬂ’uayumxhﬂé’ﬁ'w
1131ngmU:AbstractFeatureType Pldsmiule

\WosisfuGetGMLObject

6 ogc:Filter_Capabilities wanatayaneInulaasistunsefleidun
annsaldlunisduauvsensestoyainaiuayy

T WFS 9

DescribeFeatureType Aa nN15U558181ATI&519004 feature NagliusNT WU
TeazduAves Yoya Attribute NUsenauagsleiu LilansIudl WFS Nazveliuinisiiveya
YoorlsagUnauad Anntudensnsvitteyaninanilaswasisegelsiu gliusnisanunse
FewadayamarillaniuleiUa sisdu WFS:DescribeFeatureType #418na15iinaunauuae
adunelassassvesdoya dudu Te, vlin Wudu uasiielinisWaun Application @1u1se
- - 1A v a a O A ax = %
deonvseliiiden Teyalivessantuly suununseaiinisuansuanvizauls

¥

GetFeature fia N133engUayansenisidndeleya feature 019lRoUlUNINTBIVRY
n151denk1U FilterEncoding W Janinduaualy “Iamin*” Hasnsvesteyadzey Tu
sUkUY GML gldu3ns WFS anunsavedayamaiillanielewasistu WFS:GetFeature @

U315 WFS agdadayanauanliimsesvatoya WFS:GetFeature

2.3.3 HTML

HTML 8811910 HyperText Markup Language funiwineuimesiildadrmingu
(WebPage) Tustuuvves Td HTML (Rolidfifurwanaidu.htm ude html) Feiiidu
Wi iiwes (WebBrowser) WWulusunsuiilduvaslid HTML ieuanstalugUvemiiiiu

Iwd HTML Wulnidswauead (AsCi) gnduiinluguvedlidienans (Text File) 1
anusagnasieanlusunsuasieliadeniny (Text Editor) Wu Notepad %39 Word
Processing 29 U Fadnvarvedind HTML Ussneuludeudin (Tag) dnee Mliur dwes

HTML Zauiinazegnieluaiomune < wag >
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wiinlu HTML wuadu 2 Useian Ae suwmuiesuin (Container Tag) uazuiiniUan
(Empty Tag) lnsfineumnuiesuiin Usznauludreuindauazuinda InefiufinUnesd
WA30IMUE/ VTN WY <H1>....</H1> dauwiinilan asfiuiindnegafien wu
<HR> Bsusinazgnideusednusuiingviefiuiidnily aglifinadensuansuavoaiv
WUSTIW03 WU <BR>,<br>,<Br> 138 <bR> ulusiwesay uwlaanuvsnewileui

Tssa$elnd HTML wiseenidu 2 @ fie duwaiSes ( Head Section) wazdau
dam (Body Section) Tngaziiufin <HTML> waz </HTML> Wudarmunveuwald &
drumBosilifvuadeyaanizveminty wu Foses vendumeluuiin <HEAD> uay
</HEAD> wavdmiudrmiloniilimnunsisasidenieg fdeanisuansuuntidiu wu

Foanu wazgunmnieluuiin <BODY> uag </BODY>

<HTML=>
<HEAD:=
<TITLE> Tadladas </TITLE>
</HEAD>
<BODY=
Taiflavnfigaenisuameunmiingu
</BODY=
</HTML>

AN 16 1aseas1alng HTML

fian : https://www.bu.ac.th/knowledgecenter/executive journal/july sep 11/pdf/aw32.pdf

2.3.4 PHP
Tugreusnnruifenldlunisviauuuseuu web o HTML (Hypertext Markup
Language) wain1wn HTML 1Ju Static Language Aife mmﬁ%’a%ﬁﬁagaﬂiuﬂwﬁaé’ﬂm

= . a a1 a XY ) o A ] v a a
AN I8 ObjeCt U9 Wlmaqﬂ']iﬂLﬂaEJuLLUa\{LWW'JEJG]’J‘TJ@QNUL@QV?@LﬁEJﬂ\ﬂEJG] 'J"IGUEJEJUaV]ﬂQW

a &

Hues Avililigavgusemnanudesnisvesyudlifiiufisanes Fsladnisimunisindu

' ' '
aa Y a a Y A

Dynamic Language dusnfifio amwififideyagnivdsuutas Auto amdeulusineg fifdeu
Avualifinisuszmasuusisdeyaiiuasundasiivdsuuvasmuinds dsiidufinnves
AW PHP, CGI uay ASP 1Tusfu Tnetamnzntwiuszian Scripts 71 ansnsadnsefugldlduay
uildlunyindiduifie PHP Saudumuifildsuamlisnesrannluiagtu gnasredu ded

1994 nau Windows 95 Ukden taeu1e Rasmus Lerdorf


https://www.bu.ac.th/knowledgecenter/executive_journal/july_sep_11/pdf/aw32.pdf
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PHP 1un1w191m7n scripting language Adsinanaztivagluludfifonin andus
(script) waznanlfaudesedefulayndda fegrwesniwaniy W JavaScript, Perl
Judu §nvaizues PHP fiuansisainniwansuduuudug de PHP Mdsuniswauiuas
penuuuLitelfulunisadraenansuuy HTML Tasanansagonunsnusoudluienlalag
Salusfd feuienaain PHP 1un1w1ii3onin server-side u3e HTML-embedded
scripting language 1wiadesdiofiddyvianis Avreldisnaiuise ad1wenaisuwuy
Dynamic HTML degnsdiusyansnnuagiigniduunniy

AMUEINTTAVDIN1YY PHP

1. Wumudiiidnuaizfuuuy Open source §l#iaunsn Download uazth Source
code v03PHP lUldlalnalaidsaleang

2. 1uansuRLUU Server Side Script fetuswihnuuuiu@snnes lidmatunns
¥9ur090A304 Client TnaPHP azd1ulAnuazinanuil@snines antudsdwadnsilaan
mwizmamamﬁm?awaa;ﬂﬁﬂugﬂLL‘UUGUEN HTML &sldnva3 PHP ﬁﬁﬁaziﬂmmm
ypaiule

3. PHP mm':?m/‘mm"l,éiuszwﬂﬁﬁ’amsﬁﬁhwﬁmﬁ’u WU Unix, Windows, Mac OS
oghaiiszansanmn 1esann PHP WuarsUdidowihuuu@snnes fty noufinnes
dmduFonlimds PHP Sesnludesinaelusunsuiudsnnediae woldaiunse
Uszanana PHP e

4. PHP aunsavihnulaludui@snnesvaiesiia wu Personal Web Server (PWS),
Apache, OmniHttpd Wag Internet Information Service (IIS) Judu

5. 791 PHP atuayun1s@eulusunsuilieing (Object Oriented Programming)

6. PHP ﬁmmmmsalumsﬁwmm’wﬁ’usxw%’ﬂmigmﬁagaﬁwmﬂwmEJ FezUU
Fanisgrudeyaiiatiuayunisinaruves PHP Wy Oracle, MySQL, FilePro, Solid,
FrontBase, mSQL, Microsoft Accessiiay MS SQL WDusu

7. PHP mgcgmiﬁpﬂ%’a%ﬁqL%Ul%ﬁ%aﬁﬁqwusiwuiﬂsimﬂaaﬁzjﬁmmG] 19 WULDAP, IMAP,
SNMP, POP3 wag HTTP \Judu

8. 1en PHP anunsadeumazaluguuuuves XML 1

2.3.4 a1 JavaScript
JavaScript 1un1wlusunsy (programming language) UssnnnilefiSendudn

"ansuA” (script) Feidsnisvinnulusneuzulannutazanidunulufiazads (interpret)
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Q’qu dd‘ ! . . Y v dy 1% [ (3 dll d‘ 1 %
A liAuiiedn Livescript losunsimundulag Netscape mednguszasd ienazaeli
I & o a 1% - = 1% | v oA
Humaasnsauanailemniinsidsuwladlulimuteuluvieanimuindeusng 4 funse
anusaldnauiugualaaunniu Mslingien1w HTML wiiiuty wanzdmsulduansenans

1%

flilevnasiiuviueuuarliifigniaueslsinning

1199910 JavaScript Brelvigiamnannsaaisdumalinsstuaudeanisuasd
auhaulasnntu Yseneufuidunwidaiflasianusoi g deduidlduanuien
Huagregs fimslinusgnaniiernns mustsldgnimualfduinasgiulag ECMA Fasas
wuilagtuagmidumaitlild Javascript aetulden

AM3¥9UTe4 JavaScript agdaafinisuianiumds %Q%ﬂ@l@ﬂﬁﬁ]%gﬂﬁﬂﬂ’]ﬂ@ﬁl
wirfiwes dadu JavaScript Fsanmsavheldanizumusiwesfiatuayy Fslagiu
Lusﬁlﬁzjas‘tﬁauﬁ”’wmﬁaﬁuagu JavaScript W& egnslsAnasidesseds Ao Javascript fins
sunfuneidul g eenindhe Hagtufesu 4.3) dafu dnildavesnesdulmilusuuy
Wi iwessumnddliatiuayy Aeraazyinliiaa eror I¢f

N1991197UYB49 JavaScript Lﬁmsﬁuuul,usﬁwjai‘ (Fonindu client-side script) ﬁ\‘iﬁ?u
Lihauegldi@smneforlsvdeflnu Adimsamsold Javascript ludumaldsnstuniu
an3UADU 1Wu Perl , PHP v3e ASP dsdpailannunazyhanuifunieadinies (Soni
server-side script) fatu Fefedliuuidimnesiatuayunvivarividy andnuus

o w = 1 o a

Aanannvinbi JavaScript fidednrin fie luaunsasusazdidoyasie q Aud@innesinenss
g nseulidani@snes wiletwuansuudumaviesudeyaninguy iethluiiuuy
F4nlnes Judu fefunudnuasiisedinadesendonien serverside script win1wn
JavaScript fiannsovhauuudneslduddesedodsiineitatuayulagiany
N139191uvee JavaScript AeiUsednSainann anlddawdasnuaudivesesdusenau
fe 9 vuduma (9u & viegUuuuvesiern) uazannsasuiivmenisalifuuiumaldney

TUeIRAUsENaUWaITY (WY N1SAAN %3aLaBUNNELU219) 19 A9tuaINAIYY HTML budidl

N

a

nwauzate (static) Ty HTML westuluig Falasinsiaunlvdauaudfiviegiaiuduiay

fdnvazidudeunnd (object) mntu nsvihausiufusening anaudilnsves HTML
2uifu JavaScript teq vilmAndudediSenin Dynamic HTML fie aven HTML fianunse
Hadsumaiifidnvanatn (dynamic) Mitues

wonani snesUsznounilsiiientes fife Cascading Style Sheet (CSS) Faufiu

MugagliismuANIULUUYRIRAUsENaURNY 4 vuiume degdiussdvsamuinnda
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'
o o

Adasoutin (tag) Unfives HTML tlesa1n JavaScript annsasnulasmaaudfves €SS 1a
wui dauiudsglisnuguiumae ldegsfivszansamunnuingaauludn
Jafuazdaidavas JavaScript

N1391191UY049 JavaScript inaduvuiviusiwes (Senindu client-side script)

(%
[

aaiulinauaglidsineseslsniofilvu Adiasaunsald JavaScript ludiumaldsediu
A1@ASUR DU WU Perl, PHP %58 ASP @@ 0duhUaninukasyinaunaasaudsnies

(3871 server side script) Auddedldun@snneativayunwimarilvingu ag1alsha
ndnvaeaInanvinli JavaScript fidedndn Ao luaiuisasuwazdsdoyanie o fu

A ¥ L4

acs 1 1 3 acs s o < A QU
@snneslaense wu nseulndan@snines et N LaRIULAUNT NIBIVVBYRINHVY

Wethluinuuu@siines Wusu aaunudnuusidedmsiosedaniu server side script
8y (AUI3Y JavaScript MnuuLdsHnesiTgwindo@sinesnatvayulasanis

1 [y M o1& Aa %
bUNU LLWI&JL‘UUVIUEJ@J‘U?W)

2.3.5 CSS
A1 CSS fa gardanlidmsunisimuanisuaninatoyantiliiuing CSS ga91n
Cascading Style Sheets 1Juunasgrunilsvos W3C Aifuuadiuun weldlunisussmdiniv
walaganizn15igeu CSS AZINFIIANANNANITALAAY HTML wag 1w CSS 3
1 14 ¥ I3 dl = 1
ANENNNTOLUNMIAUKANITHARINATaY AT UWATWTaN 31 HTML
AMNEINNTAVBINTET CSS

<

Yuaa Link Tl

3

=

AW CSS UAMUAINITANANEDENS U CSS 1WAV Text b
a ] 1Y ° . 'Y v o A va )
nsPaLdulale CSS anunsarimunnis Fix ¥unved Font Snwsla Ae Lleglduuvuusuuuie
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2.3.7 Web GIS / Web Map Application
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Adeiifieadasdiu Web Map Application
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[ Program Files (x86)
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(R ambulanceshp
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R curveshp

C3 curve15mshp
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CR Gridshp

CR health_care.shp

(R intersection_ways.shp
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3.5 MywAANUaInturadlastteauy waldlunisarulrunidunisiaeg pgRouting

a

AUa1AtU (Slope or Slant) Ya4lATIUIEAUUTUNUINABETUTTALTINETUIAKAL T

Jan faudazdedilunisdndulalunsidonidumaludsfudannilndfigauas dilsisanny
UasnAevestingudavmnniigaluninifunis welilumsiuiumidumasie pgRouting
fidunoudail

3.5.1 viin1sn1tilnan DEM fufivesnisinw udualusunsy QGIS wagtd

‘i’ljaga DEM study salong3857

) 1 Qe sl PP A (] o a % T =-L T .
BQeV.2® @ w= @ 2@y B &%
o4 ®

, HOHANWZEARD - 220 Q@O ncovisos &-R-%-V-244 070 4R DRLNE-© . % &

3|V Render @ epscaesy

Resdy

AN 24 110N DEM wldsunsy QGIS



3.5.2 @574 Slope AAN7 Raster > Analysis > Slope

nanty Conrdite| 111072082520035 |5 Sl 127 3 moton (000 (3] V/ Revier @ersciesr

@ Magnter

A 25 N158379 Slope TuURDUN 1

(@ slope x

Parameters Log
Input layer
:l' DEM_study_salong3857 [EPSG:3857] -
Band number
Band 1 (Gray) -
Ratio of vertical units to horizontal
1.000000 -
Slope expressed as percent instead of degrees
Compute edges
Use ZevenbergenThorne formula instead of the Horn's one
w Advanced Parameters
Additional creation options [optional]

Profile v

Name Value -

Run as Batch Process... Run Close Help

AN 26 N158519 Slope TURDUT 2
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L Slope

Parameters Log

FTL. T2
1.0, July 1st, 2
(git-version: ea
Processing algorithm...

Algorithm 'Slope' starting...
Input parameters;

DEM/DEM_study_salong3857.tif', 'OPTIONS' : '', 'OUTPUT' : 'C:/project_MaeFaLuang/DEM/
slope_way_degree3857.tif', 'SCALE' : 1, 'ZEVENBERGEN' : False

GDAL command:
gdaldem slope C:/project_MaeFaluang/DEM/DEM_study salong3857.tif C:/project_MaeFaLuang/DEM/
slope_way_degree3857.tif -of GTiff -b 1 -s 1.0

GDAL command output:

Process completed successfully
Execution completed in 2,18 seconds

Results:

{'QUIPUT': 'C:/project MasFaLuang/DEM/slope way degree3857.tif'}

Loading resulting layers
Algorithm 'Slope’ finished

0%

Run as Batch Process... Change FParameters

Close

{ 'AS_PERCENT' : False, 'BAND' :; 1, 'CCMPUTE EDGES' : False, 'EXTRA' : '', '"INPUT' : 'C:/project_ MaeFaLuang/

A 27 N158379 Slope Tunaun 3

Q *Untitied Project

Project Edit Vie

Raoty Cordote 111118 & k1215 - @ Mogater 103

AN 28 NaUIN15YIN Slope UBIlATIUIUOUL

2| Rotation
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3.5.3 11 Buffer men1sdndudoya ways_salong Wsnlulusinsy QGIS a1ntuadn
1 Vector > Geoprocessing Tools > Buffer

Q “Untitied Project — QGIS
Project Edit Yiew Layer Settngs pugins IR Raster Dotabase Web Mesn Progessing Help
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& GPS Tools
LL AT 4
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> [ o W 3
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» Ml
Qerto Research Tools » W Difference...
] Data Management Tools » P Dissoive...
© salongNokshp # Intersection...
. SW“"“‘"“ & Symmetrcal Diference...
* Q salongnok project .
3 schoolshp & Union.
¥ slope_way_degreetif P Eliminate Selected Polygons.
2 topology.roadshp &
2 ways salongshp
2 wwshp
» (3 Projectaop
» [ Python2?
» [ Python39
» [ Temp

Layers 28
CARTE-R RO

v = ways salong
» | B stope way degree3857
O DEM study salong3857
Band 1 (Gray)

1757

Coordiate 11060811,2322830 R Scole 1274153 v @@ Megnifier| 100%

3 Rotaton 00° 3V Render @erscaey @
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@ *Untitied Project — QGIS
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necYto
2 salongNatshp -
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3 SalongNokshp ‘Q
* @ salongnok add_mark
» @ salongnok project 77

02 schoolshp /

3 siope_way_degree tf od

(= topology_road.shp

&/
G ways salong shp.
02 wwshp
+ [ Projectipp
» [ Python2?
» 1 Python39 ‘

» [ Temp
Layers an
“ARTL-BAO

V = ways salong
v [l Buttersd

»  stope_way_degree3857 Z, i
~ | " DEM study salong3857
Band 1 (Gray)
1757

'" C

3 ViRenser @erscaey @

Conranst 1083721200436 | Sl 14567

~ | i mognfler 100% |3 Rotation 0.0°
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3.5.4 v’n13 Clip Raster by Mask Layer Wﬂauua Buffer hag

slope_way degree3857

-
Coordiate| 110956552021020 R Scoe 1274159~ | (@ Magnfer 100% |3 Ratation |00 2|V Render @erscnsy @
AT 31 115911 Clip Raster by Mask L
@ *Untitied Project — QGIS o
Project [Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
B ue Bepen 0N Iy L™ 2 e b} = ~[e T) -
BV, 4@ @ ® 2a®x B ¢F
] ®
-0 BV UV RLEERA DT -T2 D @ Qoo L-E-(%-V-4 D@ aRT 2 ONE-8 % &
2 Salonghiokshp
* (2 salongnok_add_mark
2 school shp
: |
|
Cooedrate| 11120048,2276081 | Sesle 1:274153 = g Magnifier 100% +| Rotaton 0.0° 3|V Render @ epscons
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3.5.5 911 Polygonize (Raster to Vector) ﬁ’;&lmiﬂaﬂﬁi Raster > Conversion >

Polygonize Ing¥adudoyain curvelsm.shp

Q@ *Untitied Project — QGIS
Project Edit View Layer Settings Plugins Vector

Database Web Mesh Progessing Help
DeAnRe Oesen

aster Calculator.

- Lo @
Align Rasters.
3 - -
AL ATA N +f Georeterencer.. "
X > Analysis » 0 d
@ o @ @ @ g  Projections »
--n spggayg o :
s e iscelianeous
ieY2e Extraction »
C3 roadshp - = PCTto RGB..
G2 salongNaisho

G2 salongNokshp
» @ salongnok_add_mark
» @ salongnok project
G2 schoolshp
# siope_way_degreetit
2 topology_roadshp
63 ways_sslong shp
3 wwshp
+ [ Projectapp
» [ Python27
» [ Python3g

5. RGB o PCT.

? Yomo
Layers
CART - HRO
— ways_salong
Ve
Band 1 (Gray)
58.599953

0
W sutrered
B slope_way. degree3857
3 DEM study salong3857
8and 1 (Gray)

1757

L 2@ Omovwesms &-R-(%-V-4  DFO saR

“» Rasterize (Vector to Raster).

%, Translate (Convert Format)

Coordnate| 11054712,2300636 R Scale 1:274153 ¥ | @ Magnifier 100%

®R 2a®0x B @

DBELRE-@ LN @&

3| Rotaton 0.0° 3 V mender @eescsn @

Q Palygonize (Raster to Vectar)

Farameters | Log
Input layer

| :-' clip_DEMslope_15m [EPSG:3857]

Band number

| Band 1 (Gray)

Name of the field to create

|on

Use 8-connectedness

w Advanced Parameters

Additional command-line parameters [optional]

Vectorized

|C:fprOJect_MaeFaLuang!curvelSm.shp

V| Open output file after running algorithm

ajl ..

0%

‘Run as Batch Process...

| Cancel

I Run ] | Close | | Help
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B

Buffered

9 stope.way_degree3857

-

Ba

DEM_study_salong3857
nd 1 (Gray)
1,757

kO
&
v

: R oBabtlOR QGEHIE-S-|&-0-

L/ BRR-ZW>xd [ 6 =4 R R *2a®x =%

¥ as a» 3
FRREC=

(4 r e
EFRw2-220

O e
@ O wonnions D (%N &

D,0 aR hELNE-@

@ curve15m — Features Total: 78324, Filtereds 78324, Selected: 185

Ak s ] S x50 & LY

12on v = 12308 ~ | Update Al | Update Selected
DN £

™ Show Al Festures

Coordinate 11073579,2315320 | Scalo 1:17135  ~ | @ Magnifier|100% 3 Rotaton 0.0° 2|V Rander @epsciesy @

AN 35 ATATRIT curve
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3.5.7 gifiun1s Join Attributes by Lacation ¥aya ways_salong futudeya

Y

curvelbm

Q *Untitied Project — QGIS - o
Project Edit View Layer Settings Pugins [INIH] Baster Dowbase Web Mesh Progessing kielp
DEBRRK [G% S| O cecomme. LEOR &% E-m-fc-m-
= | GPS Tools
RV AR B 2/ g rpmiogycrecir "4 T N EENE R 2alX B &X
- R | Geoprocessing Toois » SRR o Y |X KRN
H-a-§-5 NAMM o RO Ommee RV A DFO AR DEORE-S N &
B q
‘?w:rY EX ] Research Tools »
3 DEM_Maesalong_study.tif - .
9 DEM_study_salong3857.1i1
@ slope_way_degree38S7.1it
G ambulanceshp
G2 building_pointshp

X

1 Merge Vector Layers..
#* Reproject Layer...
£ Split Vector Layer...

3 Gridsnp

B health careshp.

G3 intersection_ways.shp

G2 Maefaluang.shp o

Layers .1
YANER-FRO

@ ambutance

A heaith_care

@ ways salongnai

== ways salongnok

* = ways maefatuang

= ways maechan

v~ ways salong
® ways satong_vertices_pgr
— intersection ways

Q Type to locata (Ctri+x; Coordrate| 11062436,2312175 | @ Scole|1:166589 ~ | @ Mognfier 100% 3 Rotaton 0.0° 3V Render Perscaesy @

() Join Attributes by Location X

S L] - -
Parameters | Log | Join attributes by
Base Layer +| |location
|'\/"way5_salong [EFSG:3857] bt | L.: % |7‘ This algorithm takes an input vector layer
and creates a new vector layer that is an

D Selected features only extended version of the input one, with
additional attributes in its attribute table.

Join Layer

B The additional attributes and their values
|(;3curve15m [ERSE:3E57 h | :..) % |—" are taken from a second vector layer. A

D Selected features only spatial criteria is applied to select the
. | values from the second layer that are

Geometric predicate " | added to each feature from the first layer
in the resulting one.

intersects D overlaps —

|:| contains |:| within

D equals |:| crosses

D touches

Fields to add (leave empty to use all fields) [optional]

|2 options selected | |:‘

dnin &

I 0% ] Cancel

|Run as Batch Process... Run ] | Close | | Help




@ *Untitied Project — QGIS

Project Edit View Layer Settings Plugins Vector Baster Dotabase Web Mesh Progessing Help
= N o w3 ’
BRnE:x O 22H0PF d 13 L0

®ReV. /28 B / 2 ol )

9"

Browser
ieYte

» @ GeoPackage
/ Spatialite

google map
Google Sateflite
OpenStreetMap

[ W=

2

z

NE NERRE

Coordinate 11125007,2316292 | Scale|1:333978

R 2a®0x B *=F®
3 - L d
, SN ARERRD-2 AL Q Oeviios L R-(%-V A

D /0 a2

3|V Render @ epsciaes?

& Mogfer 100% 2 Rotaten

AW 36 N9 Join Attributes by Lacation

3.5.8 HAT89N15 Join Attributes by Lacation Aaduiifide curve fe nsivuaa
84 Slope 3siimsimune Slope ¢t f1 Slope 5% fiaua1ndugagn A1 Slope 4% il
ANuaIndu g¢ A1 Slope 3% finwatadugaiiunats Slope 2% Jauaintusn waz
Slope 1% fimnumadusian andufiseineding curve Tuldluauns s=vt + curve iile

inlUlglunsmunandunising peRouting lutunausoly

() Joined layer — Features Total: 4079, Filtered: 4079, Selected: 1 - O X
D B8 LT E D PEEEe
gid id source target reverse_cost length DN curve

1 19 102 104 979.633618828... 979.633618828... 22

2 57 124 125 18.7085983902... 18.7085983902... 12

3 58 125 126 28.2109971787... 28.2109971787... 8

4 59 125 127 51.481073052552 51.4810730525... 1

5 108 171 176 817.570316773... 817.570316773... 25

6 109 NULL 176 177 1073.61407170... 1073.61407170... 28

7 146 211 63 98.247914593296 98.247914593296 20

8 150 NULL 97 212 987.2331938073 987.2331938073 15

9 269 NULL 327 328 188.000014831... 188.000014831... 7

10 270 NULL 328 329 23.3845791494... 23.3845791494... 6

1 271 NULL 329 330 156.978349789.. 156.978349789... 9

12 279 NULL 337 329 267.711959927... 267.711959927... 6

13 292 NULL 347 348 326.525048861... 326.525048861... 12

14 295 NULL 349 353 4032.15086559... 4032.15086559... 21

15 319 NULL 375 376 177.712925749... 177.712925749... 22

16 409 NULL 450 451 117.090162687... 117.090162687... 20

-~ show All Features

AN 37 NaN15URN Join Attributes by Lacation
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3.6 M3danIugudeyalasisnuy

Tumsdmdouduioya sQL ludsgudeya Fudusenmsadegiutous ntuda
Wiuileidy PostGIS wazifiuileddunisrmundunis Taeiu peRouting aslugudeya &
Funoudsil

3.6.1 WalUsunsu pgAdmin tieasegiudeya

W posdmin 4

GE2Admin  File~ Objectv Toolsv Helpv

Browser - Y= Q  Dashboard Properties SQL Statistics Dependencies Dependents

v & Servers (3)
> EfPostgreSQL 9.3
> E'PostgresaL 12
~ i} PostgreSQL 13
~ = Databases (5)
> = myfi
v =pgro.  Refresh

@ No dependent information is available for the selected object.

> [@Ccasts
> 9 Catalogs
> [ Event Triggers
> f Extensions
> = Foreign Data Wrappers
> &5 Languages
> @ Publications
> ¥ Schemas (1)
> %) Subscriptions

> = posigres

> =thailand_data

> & Login/Group Roles

> [ Tablespaces

A 38 MsdnmIeNgIuteyalasstiuaul ASN 1

== Create - Database x

General  Definition ~ Security Parameters Advanced SQL

Database maesalong_pgRouting
Owner A, postgres -
Comment

i ? X Cancel &% Reset

MW 39 Msdamseuguteyalasiieauy AT 2
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3.6.2 T4A1&3 CREATE EXTENSION postgis; waga1&3 CREATE EXTENSION

pgrouting;

W% pgadmin 4
mAdmin Filev Objectv Toolsv Helpv
Browser & B ® Q Dashboard Properties SQL Statistics Dependencies Dependents S maesalong_pgRouting/p:
v BSeners (8) s =alvs alv s[v& 8@ @] ¥ v rom - mp~
> £ PostgresaL 9.3
> =*PostgreSQL 12 m maesalong_pgRouting/postgres@PostgreSQL 13 v
v GPPostgreSQL 13 Query Editor  Query History

v = Databases (6) 1 CREATE EXTENSION postgis:

> Sbanana 2 CREATE EXTENSION pgrouting;
~ = maesalong_pgRouting
> [ Casts
> 9 Catalogs
> [T, Event Triggers
> P Extensions
> = Foreign Data Wrappers
> ©3Languages
> ¢ Publications
> @ Schemas
> ) Subscriptions
> = my_first_postgis
~ = pgrouting_data
> [ Casts
> @@ Catalogs
> [ Event Triggers Data Output  Explain  Messages Notifications
> g Extensions
> = Foreign Data Wrappers

CREATE EXTENSION

> &3 languages Query returned successfully in 2 secs 550 msec.
> @ Publications
> & Schemas (1)

A 40 medawndengudeyalasaineouy A 3

3.7 msdansgudayalassitsauululusunsy pgAdmin wieldlunisaiuradunig
fe psRouting

rouflaslidudeyalassdnsouudmivuimamstmuadums Sududeafiunedu
YaavayAnUULAZAIIN Topology ?J’eNIﬂ'N‘U"]Uﬁuuﬁlﬂ’mﬁﬂLLElﬂLLﬁSﬁUIMU@ﬁQMM@%@G%@Ha
\eusnauveslAsnenu ﬁ'lél'wiaiﬂﬁi%l,ﬁaLﬁmﬂaé’maﬁagaaummza?m Topology

3.7.1 m'il,ﬁlmaé’uﬂ source,target Uag reverse cost wrlUTumida ways_salong
TngldiRaa
ALTER TABLE ways_salong
ADD COLUMN source integer,;
ALTER TABLE ways_salong
ADD COLUMN target integer;
ALTER TABLE ways_salong
ADD COLUMN reverse cost numeric;
ALTER TABLE ways_salong
ADD COLUMN length double precision;
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' paAdmin 4
| Filev Objectv Toolsv Hel
Browser S B ® Q. Dashboard Properties SQL Statistics Dependencies Dependents S maesalong_pgRouting/p
7w g ivesuuise e —
> 1.3Sequences s &= 0@y 5 Qv &+vE @ @v Y v Nolimt ~ H P v
v [ETables (10) m maesalong_pgRouting/postgres@PostgreSQL 13 v
bul . .
> F ambulances Query Editor  Query History
> [ hospitals —
> 9 road_salong_vertices_pgr 1 ALTER TABLE ways_salong
> 9 shortest_path_salong 2 ADD COLUMN source integer;
> [ spatial_ref_sys 3 ALTER TABLE ways_salong
> 9 ways_maechan 4 ADD COLUMN target integer;
» F9 ways_maefaluang 5 ALTER TABLE ways_salong )
6 ADD COLUMN reverse_cost numericj
v FHways_salong -
~ [{ Columns (6) I
f gid
f geom
fid
f source
f target
[ reverse_cost
> »4 Constraints . .
> B Indexes Data Output  Explain  Messages Notifications
> {ZRLS Policies ALTER TABLE
> [@Rules
> 3+ Triggers Query returned successfully in 140 msec.
> FHwavs salononai
* pgAdmin 4
Filev Objectv Toolsv Helpv
Browser S HBH e Q. Dashboard Properties SQL  Statistics Dependencies Dependents S maesalong_pgRouting/f
4w g1 iuucuuico e
> 1.3Sequences s &= Qv s Qv &EvE T =v Y|~ No limit v a2

v [ETables (10) m maesalong_pgRouting/posigres@PostgreSQL 13 v

bul . .
> Fambulances Query Editor  Query History
> Fhospitals —

> [ road_salong_vertices_pgr 1 ALTER TABLE ways_salong
> [ shortest_path_salong 2 ADD COLUMN length double precision;
> [ spatial_ref_sys 3
> Fways_maechan 4
> F9ways_maefaluang
v Fways_salong
~ [§ Columns (7)
f gid
£ geom
fid
f source
f target
[ reverse_cost
f length
» 4 Constraints
i Indexes ALTER TABLE
{RLS Policies
[ Rules Query returned successfully in 96 msec.

DataOutput  Explain  Messages Notifications

VoV v v

v

3+ Triggers

AN 41 AFINSIALADALL WD I UNITATUIUVNSLEENG
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3.7.2 NMIANUINTTEEN AU UARAN length Tagltrds update ways salong set

length=st_length(geom);

Dashboard Properties SQL Statistics Dependencies Dependents & maesalong_pgRouting/p
s/ Bv 8§ Qv §vE T v Y ¥ nNolmt ~ B Pp|v

m rnaesalong_pgRouting/postgres@PostgreSQL 13 v

Query Editor ~ Query History

1 wupdate ways_salong set length=st_length(geom);
2

Data Output  Explain  Messages  Notifications

UPDATE 4078

Query returned successfully in 267 msec.

AN 42 AFINITATUIUTE YL

3 1 VY 1 U ¥ 3 ¥ ¥
3.7.3 N19ANAN reverse cost TiyinfusseEn Lmﬂlﬂiu%u%asila ways_salong Tngld
ANda update ways salong set reverse cost=length;
Dashboard Properties SQL Statistics Dependencies Dependents £ maesalong_pgRouting/p
s =& B v 8 Qv v E T v Y |- No limit v R »
[ | mossslon oouingposgresgrosgesaL 3~ |
Query Editor  Query History

1 update ways_salong set reverse_cost=length ;
2
3

Data Output  Explain  Messages  Notifications

UPDATE 4078

Query returned successfully in 178 msec.

AN 43 ANEINITAIAN reverse cost TAWINAUTEEEN
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3.7.4 msuanssgazildeniinisiswazaaegy lngldands select * from

ways salong
Dashboard ~ Properties SQL  Statistics Dependencies Dependents § maesalong_pgRouting/postgres@Postgi

s &= @v s Qv EvE T Zv| YT v fNolmt v B P v &B>v

m maesalong_pgRouting/postgres@PostgreSQL 13 v

Query Editor  Query History

1 select = from ways_salong
2

DataOutput  Explain  Messages Notifications

gid geom id source target reverse_cost length

4 [PKlinteger Z geometry ﬂa bignt ¥ integer ¥ integer ¢ numeric # double precision <
1 13 0105000020110F0. [null] [null] [null] 295.216133887245 ~ 295.21613388724523
2 14 0105000020110F0... [null] [null] [null] 169.252556761258 169.2525567612584
3 15 0105000020110F0... [null] [null] [null] 52.0497707025762  52.049770702576176
4 16 0105000020110F0.. [null] [null] [null] 107.056543319812 107.0565433198123
5 17 0105000020110F0.. [null] [null] [null] 91.9200479992061 91.92004799920612
6 18 0105000020110F0. [null] [null [null] 132.770345369544  132.77034536954375
7 19 0105000020110F0. [null] [null [null] 979.633618828325 979.633618828325
8 20 01050000201 10F0. [null] [null] [null] 452.074442502265  452.0744425022652
9 21 01050000201 10F0. [null] [null] [null] 18.3177883687449  18.317788368744917
10 22 01050000201 10F0. [null] [null] [null]l  67.14624720395  67.14624720395001

AN 44 AIFUARIUBNATDINITI way_salong

3.7.5 NMIAIUIUNIAT topology dIMSULANAT source target laaldA1ds select

pgr createTopology(‘ways salong',0.0000001,'seom’,'sid");
Dashboard  Properties SQL  Statistics Dependencies Dependents $ maesalong_pgRouting/p

& & BV 8§ Qv EvE @ v Y v  nNlmt v B p|v

m maesalong_pgRouting/postgres@PostgreSQL 13 ~

Query Editor  Query History

select pgr_createTopology('ways_salong',0.00000001, 'gecm', 'gid');

1
2
3
4

Data Qutput  Explain  Messages Notifications

pgr_createtopology
4 character varying

T 0K

AW 45 ANFIAIUIINIAT topology dnTULNLAN source,target
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3.7.6 n&UlUT QGIS udavins ADD %gus’u’ayjamﬂ peAdmin 1lalulusunsu QGIS

Q@ *Untitled Project — QGIS - o *
Project Edit  View Settings Plugins Vecigr Baster [Database Web Mesh Progessing Help
0 B 3 Source Manager LMD #E7-=- -0
Create Layer
== [y =
e\ s ] R 2a@x B &®
- Embed Layers and Groups.. QariaShiftsR

A from Layer Definition File.. BB Add Mesh Layer..

9, Add Defimited Text Layer. ClrieShift
£, Add Spatialite Layer. CiteshiftoL
M Add MSSCL Spatial Layer.
” & Add DB2 Spatial Layer. CtrleShifte2
, @, Add Cracie Spatial Layer.. Cirleshitts

B, Add SAP HANA Spatial Layer.
8 Add/Edit Virtual Layer...

» B Add WMS/WMTS Layer CtrieShifteW
C Y T — @ Add WCS Layer
S erevetaperos ano | v
by . @3 Add ArcGIS REST Server Layer
&3 8, Add Vector Tile Layer.
- o $5 Add Point Cloud Layer...
Layers. h
CfARTE 7T
La
5 erviey
o9 Show &l in Overview
R Hide All from Overview
0 Coordrate 99.4526,203003 |5 Scalo|115302 v @ Mogniber| 0% |3| Rotaten 8.0° 3| o Fender @BEpscozs @
(2 Data Source Manager | PostgreSQL X
= =
i Browser ‘Connections
¥ Vector |maesaiong -
‘ Connect | | News ‘ | Edit ‘ | Remove Load | ‘ Save |
. er
[/ Mesh Schema “ Table Comment Column Data Type Spatial Type
. ~ public
* Point Cloud public ambulances geom Geometry 2" Point
public hospitals geom Geometry Point
public road_salong_vertices_pgr the_geom Geometry . Point
public shortest_path_salong geom Geometry %/ MultiL
public ways_maechan geom Geometry 3/ MultiL
public ways_maefaluang geom Geometry 4/ MultiL
[
publi ways_salongnai Geometry ‘\f MultiL
public ways_salongnok Geometry " MultiL
Virtual Layer
* SAP HANA
& wmswmTs
[] »
= WFS / OGC API - Features Also list tables with no geometry
_:&' Wes Search options
| Set Filter | ‘ Close ‘ | Add | ‘ Help

AN 46 TuURBUNIS ADD FuTaYaIN peAdmin unlalulusunsy QGIS
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(@ *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

T DERRY QPLLRIPHANRBRLEOR AEXIE-=-]a-M-
LL A AN A v "qQREeqgygaeg @ 2a®X & w
: - | S IS ; re®
Mrm-f-® FOANVALERBRL- 22D @ Oxenivins S-X-(%-V-4 * D@ aRES DRLRE-©
Browser a®
seY®0

» @ salongnok_add_mark
» @ salongnok_project
CR schoolshp
¥ slope_way_degree.tif
C3 topology_road.shp
3 waysshp
C2 ways_new.shp
B2 ways_salong.shp
G2 wwshp
ProjectApp
Python27
Layers
AT L-BTO
v © ways salong vertices pgr
v — ways salong
 Google Satellite

3802 3803

A 47 Foyadilsain pgAdmin lulusunsu QGIS

1Y 4 v

3.8 MRS SQL AumdunIsndunaanenentdu pgRouting

9

'
o v w

YAA1da Dijkstra Algorithm 1JurmAdsiusnues pgRouting FaldiieAumszaz s

9
A (%
[y

Ndunanaingn A lUdsgn B dmsuyndeilisnfeenisyaisudu (source) wazynduan

(target) lunsmszaenandunan @azAmInaNAdul length as cost Tneldrds SQL

'
o [

ﬁuﬁ/i’]Lﬁu%ﬁﬂﬁguﬁqmﬁ]EJW\‘Iﬁ‘EIJupgRouting Tnemslaeds sadl
DROP table if exists shortest path_ways;
CREATE TABLE shortest_path ways (gid intd);
SELECT AddGeometryColumn('shortest path ways','seom’,3857, MULTILINESTRING',2);
INSERT INTO shortest_path_ways (geom)
SELECT geom FROM ways_salong w, (
SELECT * FROM per_dijkstra
'SELECT gid AS id,
source,
target,
length + curve AS cost
FROM ways_salong',3085,3803,
Directed :=false

)as rt where w.gid=rt.edge;
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'
o o

Ads SQL gnasetulugiudeyameilandu pgRouting dauanslunni 48 a1ty
Wintutoyai¥e shortest_path_ways 3ng1uteyarunlulusunsy QGIS dwgluusinget
lugudaya maesalong Ms1a319%U NadNSLUTING Sr8ENWNTUNAAIINYAN 3085 TUdS

991 3803 (Spgnanduiian Ae idudn) daandlunini 49

9

Dashboard Properties SQL Statistics Dependencies Dependents £ maesalong_pgRouting/postgres@PostgreSQL
s = Qv s Qv &vE @O v Y v Nolimit ~ W P|v | & B|v| %
.-

Query Editor ~ Query History

1 DROP table if exists shortest_path_ways;

2 CREATE TABLE shortest_path_ways (gid int4);
3 SELECT AddGeometryColumn('shortest _path_ways','geom',3857, 'MULTILINESTRING',2);
4 INSERT INTO shortest _path_ways (geom)

5 SELECT geom FROM ways_salong w, (

6 SELECT * FROM pgr_dijkstraf(

7 'SELECT gid AS id,

8 source,

9 target,

10 length + curve AS cost

11 FROM ways_salong',3085,3803,

12 Directed :=false

13 ))as rt where w.gid=rt.edge;

14

2
U

7w 48 MslUAds SQL AunmLdun1sngungaaeflsidy pgRouting

Q@ *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
BRRY NesrRi Pro  RebtlOR QE%T N -=-F Tl
SV 20 @ J . Yy E muemses @ 20 @0 B ¢
- ) : gt re
g HYF AR LERARDT- 2R @Ot LM (%-V-3 DO AR HELONE-
Browser T3

Y20
2 Maefaluang3857.shp
G maesalong shp
2 measureshp
3 official_place.shp
BB point_salongnaishp
&3 po longNok.shp
yshp

R road_datashp
R SalongNaishp
Layers
cHU RS SUR S - 19
v @ point_salongnai
v @ point SalongNok
v == shortest path ways
@ ways solong vertices
v — ways salong
= V ¥ Google Satellite

v
U

AN 49 AMRAENENNTITAE SQL Aumdunsdunaamedianduy pgRouting 7

wanaluswnsy QGIS
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3.9 N1529NKUUNISTNINIUVDITSUY

a v a

NSWAUITLUUUINTARNAUSRTYZU 0T (SENS-loT) niauuweisyymumis
Waldfauinisnisunmndaniaunigluna GPS wag Web GIS N15WRIUILAZAITYINUYEY
seuuliguuuudsil (a) iWeglduszavadfmauaziUnldeudunadided aunsal SENS-loT

rududeulUdeszuuiliaiinvsuazdinisudnsiour1u Line Notify Tudilnsdnsiliefeves

v o a = Y a wa a Y o a 9] | a a ¢
AsauATIiull (b) WegldiingUmnaniduudiiinisilaldnudunadmiesgunsal

SENS-loT udawisdnanluszuunaztaninuazudsiouniu Line Notify WhglnsAnvidede

q

YU AGUATEUUUINITNITUNNganiduriui Wessuuldsuasign assdyn uay

U Y

¥ ;4 v

51808108ANITWAT TEUUALAUNUAUNIITIRRUIAIY pgRouting LALAIUILAUNI91N

[y

= Y a  al val a [ & a v
sanenvansesaideaniduninaian lungaudadewlaeisangn deyavziansuy Web Map

Application uag (c) WekliuszauatimauaziUaldaududuns aunsal SENS-loT awuas

= a

i WsEuUns ULz IzdatanI1un1e Line Notify lugansdwillefiovesyaainsnivinveu
FnnssruULINIIMsunvdaniduiazaundnluaseuaiiviuil waziessuulasuasiyn

299330 WArI1EazBnLlY STUUILAUNMEUNIAINAIUIAIY pgRouting WaZALIAIAUNIS

[

MnsangIvIansesafdeandudilnanan lunyauduvganiduleeisifian toyavzuaniuy

Web Map Application fiaessulunIw 50 auang
| \ |
Wnldennjunn Waldanjuna Waldanjuna
@ Adion @ Awndas @ funs
l

Send ID,Name,Semame, Address,Telephone Number,ID

card number,Congenital disease,Drug Allergy

I I

LINE Notify

Send ID,Name,

Semame

l

po o vl
WINUIMM T QUATEUY

LINE Notify

LINE Notify

o
i

1. Select* From

1. Select” From

patient_information p,device

patient_information p,device

Send ID,Name, Send ID,Name,

d where d where

d.devicelD=p.devicelD;

Semame
2. Routing result
Wi quassuy

. vin1snisuwndgmidu
Web Map Application Web Map Application M
uazasauail

AN 50 AMMNTINVDITEUU SENS-loT iU Web Map Application

Sername

I

d.devicelD=p.devicelD;
2. Routing result

vinmmaunmdgniiu
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3.10 A199RNUUUNITVINNIUVDIUIYDS Ublox NEO-6M GPS

N1INAIUITEUULIUNARNBUAIYIULDTTEURLNUIUY (0T MLanIUaLasiIunua

[
o ¥

fnswosiudampuuuiealny Ieenuvumahanuvessuwesiiduludiuvesimiea lned
1988 BATBINITOBNLUUNISIIULAZIASIERSEUU 9l N1580ALUUNTYIILYeY
wuwed Ublox NEO-6M GPSHumauusnlunssnnsiunsiauwessuwes Ao Tusunsy
Arduino IDE #afulusunsudmiudeunien C Wenmuaidaudsulunisviaulsdsy
wumasienseulnandefideulusimumes (NodeMCU ESP8266 + Ublox NEO-6M
GPS) fieusefunsufiames Tnavnisilousasyninsuasn NodeMCU ESP8266 was
Ublox NEO-6M GPS #4n1n 51

MCEEEEEEE]

D T@=:

FEiE: @

ARARAARA

AN 51 N1569995581I9U85A NodeMCU ESP8266 wag Ublox NEO-6M GPS

3.11 AMTNAUITZUULIADUNIU LINE Notify

Aeufiszsinisdenldnvateuiwed Ublox NEO-6M GPS fu LINE Notify #oeviinns
asiasldaufu LINE Notify wiasu Token fiaziiurldenu @1 1 Token aunsndetoyaluds
it sunsonqusnaqigldauegls 89 LINE Notify amnsadedeyaaingrudeyaldlasiinng

novauewanuwUwesIIMAUL LTI

Connect LINE with Everything

A 52 wi1e19wa LINE Notify dvsunisadiasldusnis LINE Notify

(@nsadlud: https://notify-bot.line.me/en/)
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LINE

Email address

Password

7w 53 asoldnuuumihduleeladeyalatisdesnisdddoya

LINE Notify

My page

Manage registered services

Log out

Connect LINE with Everything

Generate access token (For developers)

By using personal access tokens, you can configure notifications without having to add a web service.

Generate token

LINE Notify APl Document

AN 54 TUNBUNITERN Acess Token
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Generate token

EMS Service

Select a chat to send notifications to

. 1-0n-1 chat with LINE Notify
. Bott
r@ EMS Service Using loT r—.
270 _Mango
s ..
Note: Revealing your personal 3coess ioken can aliow 3 third party 10 cbiain
the names of your connected chats as well 35 your profie name.

Generate token

AN 55 BoV09 Token (U0 LINE Notify) (a) a0y nineinIsaauaninu

waaau(b) Mntunaluesn Token tiasu Token key

Your token is:

QqolLzYOLPku

If you leave this page, you will not be able to view your newly
generated token again. Please copy the token before leaving this

page.

A 56 1av Token Nlaanunsadlulglunsiweulpndatoyansateniny

nuuUsia Token Alalulaly Node-RED wialdaululiwuiwasaiunsads

Tornulumsladlddleguisvninisnadugunsal SENS-loT udamadnunlussuy
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3.12 Mseanuuugudaya
grudeyaiiudeyaluguuuuves JSON dnsweusdetayauuuiiealny lnadn

v ¥

gunsalwuwesisdewinn1sWoudeiudumesilaiiiorinisiudileyasingunsaldig
gudeya Feluideilaznanfniseenwuulassaiauazsuuuudeyanladaiudoyauu
Fudeya lnelsgazidundiall
1 < v ¥

3.12.1 douvasmsiiudaya GPS uazgliau

Tuduves GPS wartoyavewlfnuaziimafiuteyawuuiealni lnaiudoyal’
melugutoya sensor Faazagnielivmianiadn emergency NUsEnaulufmetoyans
M54 6 Al

M3 6 wanITIEazden Value Ndaiutaya GPS waggldau

Yafaus AUNIUNY FULUUNSIANY
id Suuteyaiingguteya serial
lat AULUBITRYATNALHYN numeric
long AUNLNYRITBYAINA DI numeric
time L3810 ﬁ%@a&avﬁ? time without time zone
date Fu/dou/d/an Ideyaiii date
id_number sagunsnl numeric
name %apﬂ%&m text
sername mmaqarzﬂ%’mu text
house number e numeric
Mmoo Y numeric
tambon Fua text
amphoe 9LND text
province 39 text
post_code sialUsuald numeric
number_phone wasvsdny numeric
id_card wUUnsUsEIsiUsEvITUY numeric
health lsUsedne text
allergy NITLNE text
geom ALY Geometry (point,4326)
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3.12.2 druvasmsiiudayadauassuy

Y

ludruresgrudeyagquassuy dnisiivteyavvesdguaszuubidmsuldluns
Login wlfeuminivled Inedeyavesdguassuvaziiulinglugiudeya sensor #eaved

aelaidanyedn adminemergency NUseneulumedoyaninisie 7 il

%4

M1TN 7 wARAITIBAZBEA Value NIALAUTBYARARATZUY

Fodauus AURUNY JULUUNTIANY
name %a-umaqa text
tell WwastnseAnwn numeric
usera Fodmsu Login Wldenmniules text
pass SANIUAINTU Login t01lganu text

3.13 Web Map Application for Emergence Routing Service (ERRS)

Web Map Application for Emergence Routing Service (ERRS) I§sunishndalng
FOSSAG %3 PostgreSQL/PostGIS yimihitunisiniiugudeyanuuuasdeyadumsiilésu
91ngunsal SENS-oT Famsiaumiivdumesinaldly Open Layers Fatulunisadis
niduduwmesadeneslinwlunisimunlaun JavaScript, HTML, CSS uag PHP flanw
57 wansdeyamumislayinsdsteyaiirgssuugudeyauaziloszuulinuazidonves
AGERIIEEATEREIER syuufagynisAuvdumeiinaudielusunsy psRouting Favinting
Tunsnsreaeugiudeyanuuiteduinidums Inedeyaiaievisauuazgninnlddniy
miﬁumLé’umqﬁiﬂé’ﬁqmiﬂ8158’5%@%% pgRouting ’«nﬂﬁ?ulﬁ']%ﬁ%%’w%’agaLﬂ%@szhaauuﬁ'
ag/lusunuy shapefile Wdigrudayalunisiuuadunialagld PostereSQL/PostGIS Hw
QGIS viniuiddeysadugiudeys funeuseluidunisimuadumnuulaesdes
a519modutl id, source, target waz cost Ao Feazldlun1ssmiuRinavesfiuniuas
W ieldumsaneunauazsadivgnidunas Aumiduneiiafigavemunzais

ldaaiamaandu dalaldads soL Ingavdeueglusuuuulng PHP wasnadnsazgnas

Tu5UMUU GeoJSON iiauaniuumniiniukaundindu
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ApplicationLayer Service Layer
I ClientGIS ‘ I@ \/
|» Web User ‘ | I*{H '{.’ﬁ GeoServer |

AN 57 %8NN15911914Y84 pgRouting Ui Web Map Application

3.14 AFEUIUNIINITWAIUITZUULTUARNAUA VYU TTTYAIWAUILAZNITAUN

Wunedmiunisiiuinisnisunmdaniduuuszuuwnuieaulal

a v

N3ANYIELATA U TEUULIANARNIEUNIBITULET TEUAIUILA UaYA RNAUAY

Y a =]

guandmsugeonguasdiins Tuan 58 ludumaun 1 WeygeegnIeginisnaduuy

gUn30] SENS-IoT Litevepurieimde tuseunsyinnuesssuuasEuduiy dumias
sWagunsniazgnadludadsnnessmudoya andussuvasdumeazidonvosinlag
Fumansagunsallugiutoyavestitae Tudunoudl 2 ndsnnldfuseandenvesiiae
SUNIDINTTUALHIUNUIUE m"%mﬁaﬁ?u%gﬂﬁmumLﬂugméuqm Tutumoudl 3-5

v = v Pt v Y o a v
sTUUIZAUMISaNgIUIaftnange lsaneuianlnafan wazsaddeaniduiilnananain

o 1

Awnusvesgunsainaziinualmdugasudy (x1, y1) 91n8uszuuaginuadunig

(% '
a

ndunaaniomuitzaungaldgaiinmaaniduludunsud 2 andussuy

9 9

LAAUNAANTNITANUALFUNILASLAAIUUNLN Web Map Application
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UNN 4
ANSNARBITLIUY

NIIHAIUITEU VUL D SN BLARITRY AR LU TIAIT099AR LI ImA L UL Ea Nyl

9 Y

Y a L4

szvuunuoaulatuazrieszidumsunsdhiedmiunsliuinsnsunmdaniau (Ju
mM3Uszgndltinaluladlumsiannsiudu wielvldaunsal Smart Emergency Notification
System based on loT (SENS-loT) #ldlunisszysunislunisdndsdmiunnsliuinng
N1TWNNERNIEN kazNITUINAITIUNITARILISEULIRTIgRdunsluntsWdedmsunng
Tsnsnmsunndaniduiifssuunsihnuiidniusiu eeluundFadunmsmageunisiinu
LasRmu1sEuu Ublox NEO-6M GPS Taemaaeussuunisdssiuniaiedayayias Ublox
NEO-6M GPS shanulnenisiinatuaunsal SENS-oT syuvazudalumalativeadmifiuas
Surmumisiagtuuansuuunuiooulay niontmadeuszuunsumIEuaT ya
fanlumsddefudavnuuszuuunuiieeulat stuuidadoumnaniduiiswuiessey

14 a

AuriauugUnsal loT Nuanstayasiiinianasuesgangudwnguuutealndsiudussuy

U

AUNHAUNIRINELNLIT0NEY 00T LUgeiunianSuudedld auiianainuinias

Wigala pananisIvenalull

4.1 NMISWAIUITZUU GPS Tracking

o |

nsMAABseRNLULLAYTRuIgUNTalsEULLT WmagnBuf e mulwe syl 7
wanatayasunisiidsvesudanauuuealn lnsfunisiidmosuiangazgndalugs
sruUgIUteyaluy Real-Time lagyvisulusunsy Node-RED (21w 64) wazhsdeya
Muvsnuansuuuruiilonnaeunsdsiudandsgiudeyauazuansuuunud lenans

HADIAININ 59

id lat long time date  id_number name sername house_number moo tambon amphoe province post_code number phone  id_card health allergy
6471 16.746306 100.195794 17:35:31.173886 2023-10-03 1 auysel §2d 127 9 wigaaslu wsifhuans duens 57110 821359741 8571556318974 v aanéu Laifl
6460 16.746306 100.195794 14:10:06.403009 2023-09-28 1 duysol i 127 9 widaaaly wivhuans doena 57110 821359741 8571556318974 \wwa i enuéu "Laidl
6472 16.746306 100.195794 17:35:51.234274 2023-10-03 1 auysel 28 127 9 wigaasly wsithuans duens 57110 821359741 8571556318974 wwimu anudu ‘Lif
6461 16.746306 100.195794 14:15:00.757941 2023-09-28 1 duysal fha 127 9 widaaslu wsifhuans s 27110 821359741 8571596318974 tunwau aamdu sl
6473 16.746306 100.195794 17:36:25.485209 2023-10-03 1 anysol £33 127 9 wigaaaly usithuans wines 57110 821359741 8571556318974 wwimu anudu ‘Lif
6462 16.746306 100.195794 14:15:34.804912 2023-09-28 1 auysal i 127 9 wigaasly wifhuans ey o710 621359741 8571556318974 v A aélu "aidl
6474 16.746306 100.195794 17:36:37.141613 2023-10-03 1 auysal 28 127 9 widgaaaly withuans oesy 57110 821359741 8571556318974 (w1 A e “Laidl
6463 16.746306 100.195794 14:15:56.996775 2023-09-28 1 auysal £33 127 9 wigaaaly usithuans dines 57110 821359741 8571556318974 wwamu A e “laidl
6475 16.746306 100.195794 17:36:48.303366 2023-10-03 1 duysal £33 127 9 widgaaaly wivhuae (oena 57110 821359741 8571556318974 v enuéu "Laidl

a1 ¥ 4

AN 59 Joyandudngrudeyaluiasocuing

U
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auysal Ma

stag:aiuawil 127 wy 9 duawiaaaslu dnuna
withuade Sewiaioesa sialilsueld 57110
wasnsAni:0821359741

id card:8571556318974

Tsailszandnununu anudu

nsuien: g

— A ——

AN 60 FiuniLs GPS Tracking NAsayavingiudeyauinansuumauiuuiuled

4.2 NavNN1TDNLLUUTEUU GPS Tracking

o 1

NN 61 YUY GPS Tracking AMSULIANARNEUAILWULBSTEYA WY

9
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4.3 HANTUEAINAAINNABLAYALAZARRAMIUUY MQTT

mafiunszuuTudeayanu MQTT Protocol ansnsavilalagnisasne Topic Tius
azgunsal 21ntu MQTT Broker agvhmthfifuinanslunisastoyaluselid request
1A Broker uaw Topic 1 luduves loT 954 MQTT Message Iumi%’ueiﬁagaﬁ?ia%
Usznaulusie 2 dwundn Ao Topic waz Message 34 Topic yutinfifusidadmdnves
foyatiazds Message aanluds loT uarludruves Message vimthiiduviiedeyaves
syuviilddstoyaloiflimsuisaniugmsviam fanm 67 fusns

(a) (b)

MQTTool MQTTool

Topic O gas] r:) )

cos. (]
Unsubscribe Clear Unsubscribe Clear

e

goalatEMS
16.746343

QOMMEIRS
16746348

QoelENS
16746340

U

A 62 Feya GPS Tracking M1 MQTT e () iudriifnaziign uas
( b) Juriiinaesdyn
4.4 NANTTNAUITZUUKISLADUNIY LINE Notify
Tudiuvesn1TiRILITEUULILABUNIU LINE Notify vinlaganulusunsu Node-RED
(nm 64) Wegldvinsneuudanagnidudnanssuvasyinisudadeuludamnivliy ves

ATOUATI (a) wAzRMINTIETIgRATEUY (D)



(a) (b)

2N 63 NSHIRABUNIU LINE Notify ludsgunsnlnuvesnseunsa (a) way

o Y A val
Wmihgfiguaszuu (b)

s

(=)
8
2
§
3 I I S . s
1]
-

a4

A 64 Wladmuaueulukasnisvineruy Node-RED
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4.5 Wavnni1saanttuu Web Map Application
Tughuvesduledifudiuiosnuuuindmiulifguassuy amnsaruauuazguans
Touresszuuld Tnendiusnasdundhameafou dmfudildaoussuu Weameideu
euesuds (nw 65) seluidigniin Login s Login Whldsuszuu (nw 66)
A\ ¥
T
-

auvasauvdn

.
:
[
)

g

wuana

iJ/’AJ(/lM‘ ﬂ ] | dontdonu

| sHawu

avn:10eu

= Already have an account? Login here

AN 65 NLUNAINLLVYUTNTLUY

., = &

5y O

- L X
\ avdaniduu
. oo
o

Becover Password

=T

Not a member? Register Now

—

AN 66 WS Login 158 UU
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sUAIM 67 1un1suaninNave il Web Map Application #ldunud
OpenStreeMap TumsuanshuvsveslfnuszuuiidesnisFonsodinuazsalsmeuia
nnsnaigunsal SENS-IoT aglumiin Web Map Application 9zuanidun1aINTaNTn
wagsolsamenailndiigaludigaudams luvaziderfussuuiazyinisduaidunaain

oiinmg lugadsameruianimunzaungn Inelddana3iiu pgRouting Tun1sAuIMALM

AU
= DD —
oooo B8 nooo o
e S S oo
==m T D

7001
aaysal (il
Hagainanit 127 wj 9 dwawisaselu Suna
wirhma Sowlaniives o siatuswdls 57110
wadTsedvi:0821389741
id card:8571856318974
Tsmlssiannu anudu
i bid

NG ~V«'.'”ﬂ ¢ o

b2
U

AN 67 MNFNLAAIHATNENISAUN LU UTEN
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undl 5
a3U aAUs18 uazUalauauuL
NnAgITElFIMTTRLEUY GPS Tracking Tunisdssumistaqiiuluds Server
wazfaunszuuudaiouknunsnatugungnl SENS-oT Jualdmiiiunumalasiadnering
lilaed e lavinsiaunssuuidavnaniduinaudundadanganiaulidugideule
wuuBsalml wiewtaduanmidumeessalsmena sadTnuasismeadilnddgaly
Hgaudavmaniduldognenng venanieansmihszuuilutszgndliluaniunsaibug
Idndelulueuran Tudruvesunil 5 agnanisasy oAuse uazdoiausuuy nsiau

J¥UU Geo-loTuar Web Map Application dwsunisliusnisnisunmeanidu

5.1 d3Una

nsauIgUnTainIswI s RnBuliaiuysenau 5 @1 e 1) Ublox NEO-6M GPS
2) NodeMCU ESP8266 3) unavaninuteimnde 4) unasdngl 5) Pocket Wi-Fi §an1s
Wannszuy fHngussasdiileimuiuinnssumsudannaniduseg Geo-loT iiteldudamg
anidulumsveanutiewide lasn1svenudismdoasiinsinuianua 3 sUuuy fo
1) Fldaunadud@eivugunsal SENS-oT szuvazuiuiauniy Line Notify lUgy
Insénvidlefevesaudnaseunii 2) gldnunadudinissuugunsal SENS-IoT s8UUAZUAN
Fousinu Line Notify lugsInsdnsislofiovesdmini wag 3) fldsmunatudunsuugunsal
SENS-IoT s3uuUazidaiouriu Line Notify Tusslnséndiflodoveudniinfiuazaudn
AsEUATI IINNIMIRABssEUUNUIN Tleddunmsiaundiuamisavinuldgndesnuils
ponuuuly filunsnaasssruunoutiluldenads uasvaasdduaniuiflisuats vilving
uiamauazuenfifagainmgaulnajilinnsinsdmyisnuues 1669 annisdnanusening
Fmiid dispatch center Augudsvsanady Yrelvissernaiuiinisanidu (emergency
operation time) lunsdfeudannnaiunndsiu svoznaufifinmsanduiiniudidy

| [

AaN15UUANIRNAN LazlinasrodnsIN1sTendinkazanAIuinIsvesUiugnidule

9

va o

TurugieanudIdelanaunssuuAuniduniansiiuinisnisunndaniduuy Web Map
Application Tifulmi# dispatch center @a1u1safunIsLndsudwnnInavlod
gunsal SENS-IoT 91n1th Web Map Application leagn9530152
1 1 . . [ o a
Aatluumtin Web Map Application 9ghandidunIAILInIzEEN9INTANY V1A
aglndyaiinmalasinizauianluaaiame wagiunidsainguianlndiian n1simwn

v v P ~ v . , . 2 ° | 1Y
35UUF’]UV']L3UV|']QV|Lﬁmqgaqumﬂjﬂ DIJkStI’a S algorlthm WUNITNIUTIUNY
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PostareSQL/PostGlS Wntaelumsinszisvuulasedionuudmiunsusmsdumsiidy
flansneilaridu per Dijkstra Faideldiutouly Slope WnlUluilsidu per Dijkstra iilo
nanAsaduNeil Slope gsienavirlsaifingimeglddienioenavirlfnisifumuy
duwvdeuigrlinaniusazdaslunisnusuduneiidanumasauuagain
Uaondudmunstusanienisiiun1evessaneiuia dmalinisesnduiinisiugiae
andufiaugniesuduguindety venanddwihiiannsonsudeyassasdenusas
dunisle 1y Fo-uwana fieg woslnsdwidivesgunsainioauiisates laving
Usgdiiuszanvu lsnusedin waznisuien disuandliidmiiviuii fuiefssduaiy

JULsadlIANfRlAsUNITYILmERBE 19T

5.2 aAUs18NAN133Y

FEUUKIBMRRNEUMEITUILR STsUMWLY 1A1NaenRaBIiUIILYea (Majumdar
et al,, 2010) unAadiAnyAsfulNnefiazliluranatgtimganidu dmsiwuszuy
Nsudunnaniduieuesa Arduino kaz GSM module laefiin GPS aggnasluguuuves
fomnuuazuansiuvivesuduvngniduuy Google Map wauANANIAUTIEI S
Junaildlunisudanngnidusieuesn NodeMCU ESP8266 uag Ublox NEO-6M GPS
Module @eimsimurnsifeuldniiiiendn vesn NodeMCU ESP8266 fiansornelusi 3a
vilvannsadensio Wi-Fi lelaglifewiogunsaiuiomeeiniaiiauniu Tnsdeyaazgnddly
SURUUNTSHARABUHIY Line Notify %1 Line Notify Iu{]ﬂfqﬁ'uLﬁuﬁﬁaﬂ%’ﬁuaéwuwiwmEJ
LAZLAAIUMIYIELILVARNIAUUN Web Map Application

Tun1sWRUITEUURIY Web Map Application 283 (faesmil Juuiu,2556) 14
gonwsHa U uLoundady laun Appserv Apache, PHP, MySQL, phpMyAdmin,
Windows 7 Ulitimate wag Dreamweaver CS3 lnsfauassuvannsaimuniuiidesislng
nstinaulngld Google Maps API uagfmusiiuiduns uasUarenafiondnidssiiui

A va o

@9y 11991091398 Un5aNdI9e Tadin1sWaul Web Map Application @28

e

PosrgreSQL/PostGIS dlesnndnisviauiidiendy MySQL , phpMyAdmin Wagn1sueans
Joyar1u Google Maps Afifedninlunisisendeyasenuiuaniuaznisliuinisnisuans
ALY kIMARNEUUY Google Map lianunsaudlutaya suinndoya nieasng
Heulwwazdiudadvvendumslunisidusald wileusu psRouting Library
nMsfaszUUAUMIEusingauiaalunsdiamaanidulagld peRouting

way geNALIsIRaLUA (Free and Open Source Software for Geospatial: FOSS4G) fimaal
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danAdaItUMUVD (Choosumrong et al., 2019) MidinsiaunssuUA U EUTimInza.
ﬁqméﬁa peRouting algorithm Faufun15via1usaniy PosrereSQL/PostGIS Wnangaelunis
Anseiszuulassteaundmiunsuinndumeiiduiiandefleddu peDijkstra Taafinng
a1dnaasaniunsaldmsunisidaiuuiniswidniu ERDP Tuaaiunisalusnidumeganidu
NNTUNNE ERDP agAuiaiduniasenineiwmisvestae saanidululsimeiuialy
UinaiiAngime lassilsdstadouvulauniin wu anmveslasstneauy anmyesiiae
uazANLNIeLTRsAIT IBANATAINTIMIWmMSLazAId B g lulsmeunaLvine
Tuantunsaifiaesduaniunisaifefith feianuunandisinmnuidetnsaididelsndoya
Slope wosiiufigunlilunisduaaduma etislunisnaunudunisiifiaumsngay
wazANUaenfedmMTUNISTUIANIENISIALUNNYBITAaN IR aganansalslunisussanm
nanfiaglilunisiunild lnsawgluanuiiffidurmiefuiigen Wesnouuiidl Slope
geonavilisaingtRmaldieriooahlinadundinaimniu fadunmslideya Slope
Tunsiiumadundossiefidifnlunisinununazianisnisifumsliivseansamuay
Uaonuanetu

AITATUILAUNINUUUF Y9354 (Driving Distance) HAINADAANDIAUIU
(Humhong et al,, 2016) UnArEANwLABITUNIAUTEUVatuayuMsFnaulad iU
dmiun1siasndnassygiivnendeluneinuaainsvesuningaeulsals lngld

pgRouting algorithm Fudup3asiiefiviienusausu PostereSQL/PostGIS Wnadielunis

al

TnsgissuulasaiisauudIniunIsusSNIsdunIdunanaeflendu peDijkstra duns
a ¢l do v oa Y = = ¢ . aa = a ¢ v o a
Ansgvnuiliusnislawseuiisunsiweien 2 38n15ke 1) Insieviwuuiedl 25 Alawwns
Tgldandu ST Buffer hay 2) ATIZRLUUNUNTIAUINISTIAIUINIINTZIEN AT 25
Alawuns IaeldWendu per drivingDistance wag per alphaShape wan15AnwIATIlnuI
mnlgnsiasanwuy Buffer gueinendeldaiuisaidiinluneinuaainsvesuning dy
wsAdstallosnnduriatiunteglulwan1siiuinisvesunIng1deusads uadminld
S¥UUN13FAAUKUUY Driving Distance guawnedeazladnslunisidiinluneiinyaains
\eandminiiansanainsreemeanlidyasasad dulsiuvesverineguaniiunsadl
n15MAUsNTs 25 Alamnsnuseeen1edysase uilunuvesideldlaldnisAuin Buffer
Wosanldlaliainuudugivindu Driving Distance ws1gn1sa Uy Buffer laila
HNTNANINNTITIRTLALTOYAOUUATY Fe1denalvinismeldusiugvinneds wayly
¢ a A = = A ' < v I
an1unIsalanNiduNITIsvsean mauuinIsisuulateg1asIngs 15l Buffer a19lyl

o v A o Y o 1 a
a’lmiaﬁiwLﬁU%ﬂﬂﬂUiUﬂ?ﬂlﬂaEJ’NVI‘U‘VI’NV]
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5.3 JoLauamus

1. yeyns GPS lluduensszdessedyyins lweuianaisadinnisudaiouiiie
fusmiseiny LINE Bot I fmileusiunis Share Location

2. sgpznavesnslinugunsalflisniusesudsuunasingla el iieuwesdansald

Nulassld

'
[

3. 48NN Slope Wy NMIANIUAUNIFEUNINANEAa U saLiNReulu AL lFR

[ 1Y 4

YANEUNSRUTALAEUTELANOUY

<

EUN19NINeIsARsanY 19319nlun15Lae0
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AMARNUIN
A1AKUIN Source Code TMluNTRALNTTUY
Source Code l#lunmsWaunszuumsiauvssssudumassULuy (Wi-Fi-internet)
lunstuiinArdayaluds MQTT (gps_tracking.ino)
#include <ESP8266WiFi.h>
#include <PubSubClient.h>
#include <SoftwareSerial.h>
#include <TinyGPS++.h>
const char® ssid = "xxxxxxxxxx";
const char® password = "xxooxxxx";
const char® username = "xxxoxxxx"; // my AskSensors username
const char* pubTopiclat = "gpslatEMS"; // publish/username/apiKeyin
const char* pubTopiclon = "gpslonEMS"; // publish/username/apiKeyln
const char* pubTopicid = "p_id"; // publish/username/apiKeyIn
const char* pubTopicname = "p_name"; // publish/username/apiKeyln
const char* pubTopicsername = "p_sername”; // publish/username/apikeyln
const char* pubTopichouse= "house _number"; // publish/username/apikeyin
const char* pubTopicmoo= "moo"; // publish/username/apiKeyin
const char* pubTopictambon= "tambon"; // publish/username/apiKeyin
const char* pubTopicamphoe = "amphoe"; // publish/username/apiKeyln
const char* pubTopicprovince= "province"; // publish/username/apikeyin
const char* pubTopicpostcode = "post_code"; // publish/username/apiKeylin
const char* pubTopicphone= "phone"; // publish/username/apiKeyIn
const char* pubTopiccard= "id_card"; // publish/username/apiKeyIn
const char* pubTopichealth = "p_health"; // publish/username/apikeyln
const char* pubTopicallergy = "p_allergy"; // publish/username/apiKeyin
const unsigned int writelnterval = 25000; // write interval (in ms)
static const int RXPin = D1, TXPin = D2;
static const uint32_t GPSBaud = 9600;



//AskSensors MQTT config

const char* matt_server = "x0000xxx";

unsigned int mqtt_port = 1883;

// objects

WiFiClient espClient;

PubSubClient client(espClient);

TinyGPSPlus gps; // The TinyGPS++ object

SoftwareSerial ss(RXPin, TXPin); // The serial connection to the GPS device

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

Serial.printtn(" i
Serial.printin("********** proeram Start : ESP32 publishes NEO-6M GPS position to
AskSensors over MQTT");

Serial.print("********** connecting to WIFI : ");

Serial.println(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() = WL_CONNECTED) {

delay(500);

Serial.print(".");

}

Serial.printn("");

Serial.printin("->WiFi connected");

Serial.printin("->IP address: "),

Serial.printn(WiFi.locallP());

client.setServer(mgtt_server, mqtt_port);

client.setCallback(callback);

// GPS baud rate
ss.begin(GPSBaud);
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}

// loop

void loop() {

if (Iclient.connected())

reconnect();

client.loop();

// This sketch displays information every time a new sentence is correctly encoded.
while (ss.available() > 0)

if (gps.encode(ss.read()))

displayInfo();

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

{

Serial.printin(F("No GPS detected: check wiring."));

while(true);

}

if (gps.location.isValid()) {

double latitude = (gps.location.lat());

double longitude = (gps.location.lng());

Serial.printin("™******** pyplish MQTT data to ASKSENSORS"),

char matt_payload_lat[50] = "

snprintf (mqgtt_payload_lat, 50, "%lf", latitude);
Serial.print("Lat: ");
Serial.printin(matt_payload_lat);
client.publish(pubTopiclat, mgtt_payload_lat);
char mqtt_payload_lon[50] = "

snprintf (mqgtt_payload_lon, 50, "%lf", longitude);
Serial.print("Lon: ");
Serial.printin(matt_payload_lon);
client.publish(pubTopiclon, mgtt_payload lon);
client.publish(pubTopicid, "001");
client.publish(pubTopicname, "rhutairat");



client.publish(pubTopicsername, "hataitara");
client.publish(pubTopichouse, "99");
client.publish(pubTopicmoo, "9");
client.publish(pubTopictambon, "Tha Pho");
client.publish(pubTopicamphoe, "Mueng");
client.publish(pubTopicprovince, "Phitsanulok");
client.publish(pubTopicpostcode, "65000");
client.publish(pubTopicphone, "0829083651");
client.publish(pubTopiccard, "1234567894561");
client.publish(pubTopichealth, "diabetes");
client.publish(pubTopicallergy, "no");
Serial.println("****xxxxx Fnd "),

delay(1000);

}else {

Serial.printn(F("INVALID"));

}

}

// GPS displaylnfo

void displaylnfo() {

}

//MQTT callback

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

Serial.print("] ");

for (inti = 0; i < length; i++) {
Serial.print((chan)payload([il);

}

Serial.println();

}

//MQTT reconnect
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void reconnect() {

// Loop until we're reconnected

while (Iclient.connected()) {
Serial.print("******x*x* Attempting MQTT connection...");
// Attempt to connect

if (client.connect("ESP32Client", username, ")) {
Serial.printin("-> MQTT client connected"),
}else {

Serial.print(*failed, rc=");
Serial.print(client.state());

Serial.printin("-> try again in 5 seconds");

// Wait 5 seconds before retrying

delay(5000);

}

}

}

Source Code NMsBenunuianuanviingu (index_emergency.html)

<html(>

<head>

<title>pgRouting On the Web</title>

<meta http-equiv="Content-Type" content="text/html; charset=UTF-8"/>

<meta name ="viewport" content="width=device-width,initial-scale=1">

<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/4.4.1/css/bootstrap.min.css">
<script src="https://ajax.googleapis.com/ajax/\ibs/jquery/3.4.1/jquery.min.js"></script>
<script
scr="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.16.0/umd/popper.min.js"></scr
ipt>

<script
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scr="https://maxcdn.bootstrapcdn.com/bootstrap/4.4.1/css/bootstrap.min.js"></script
>

<link rel="stylesheet" href="https://unpkg.com/leaflet@1.7.1/dist/leaflet.css"
integrity="sha512-

x0dZBNTC5n17Xt2atTPUE 1HXjVMSvLVW90ocqUKLsCC5CXdbgCmblAshOMAS6/keqg/sM
ZMZ19s5cR4PsZChSR7A=="

crossorigin=""/>

<l-- Make sure you put this AFTER Leaflet's CSS -->

<script src="https://unpkg.com/leaflet@1.7.1/dist/\eaflet.js"

integrity="sha512-
XQoYMgMTK8LvdAxXYG3nZ448hOEQiglfgk)sINOQVA4cWnUrBc8PkAOCXy20wOvlaXaVU
earlOBhiXZ5V3ynxwA=="

crossorigin=""></script>

<script type="text/javascript" src="https://cdnjs.cloudflare.com/ajax/libs/leaflet-
ajax/2.1.0/leaflet.ajax.min.js"></script>

<script src="https://cdnjs.cloudflare.com/ajax/libs/\eaflet-
ajax/2.1.0/leaflet.ajax.js"></script>

<script src="https://code.jquery.com/jquery-1.11.3.min.js"></script>

<script type="text/javascript" src="http://media.scraperwiki.com/js/jquery-
1.5.2.min.js"></script>

<script type="text/javascript"
src="http://www.openlayers.org/api/OpenlLayers.js"></script>

<script type="text/javascript"
src="http://www.openstreetmap.org/openlayers/OpenStreetMap.js"></script>

<script src="http://maps.google.com/maps/api/js?v=3.6&amp;sensor=false"></script>
<script src="https://ajax.googleapis.com/ajax/\ibs/jquery/3.1.0/jquery.min.js"></script>

<script type="text/javascript">

var start, stop,
result,ways nai,ways chan,ways_faluanghospitalspoint,emspoint,hospitls_chan,ems,vi

(Lambulane ;



var map, click, status;
OpenLayers.Control.Click = OpenLayers.Class(OpenLayers.Control, {
defaultHandlerOptions: {

'single”: true,

'double"; false,

'pixelTolerance": 0,

'stopSingle": false,

'stopDouble’: false

L

initialize: function(options) {
this.handlerOptions = OpenLayers.Util.extend(
{3, this.defaultHandlerOptions

);
OpenlLayers.Control.prototype.initialize.apply(
this, arguments

);

this.handler = new OpenLayers.Handler.Click(
this, {

'click’: this.trigger

}, this.handlerOptions

);

L

trigger: function(e) {

var xy = map.getLonLatFromPixel(e.xy);

nn non n,

var retOut = "+xy.lon+" "+xy.lat+"";
if (status == 'start’) {
S("#start").val(retOut);

start.removeFeatures(start.features );

var poi = new Openlayers.Geometry.Point(xy.lon, xy.lat);



var feature = new Openlayers.Feature.Vector(poi),
start.addFeatures([feature]);
getroutsalongnok();
getroutsalongnai();
getroutmaechan();
getroutmaefaluang();
getambulance();
gethospitals();
gethospitalsems();
getems();

genvill();

genambulane ();

} else if (status == 'end’) {
S("#end").val(retOut);

stop.removeFeatures(stop.features );

var poi = new Openlayers.Geometry.Point(xy.lon, xy.lat);

var feature = new OpenLayers.Feature.Vector(poi);
stop.addFeatures([featurel);
getroutsalongnok();
getroutsalongnai();
getroutmaechan();
getroutmaefaluang();
getambulance();
gethospitals();
gethospitalsems();
getems();

genvill);

genambulane ();

B

function setcoordinates(val){
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click.activate();

status = val;

}
//ﬁmumﬁmammuﬁLLazmisguﬁuéfu
var (at=20.273036152384464;
var lon=99.63793251080035;
var zoom=12;

var emslcon = L.icon ({
iconUrl: 'http://localhost/online gis/icon.png',
iconSize: [50,95],
iconAnchor:[22,94],
popupAnchor:[12,-90]

)

//Initialise the 'map' object
function init({

map = new Openlayers.Map({
div: "map",

projection: "EPSG:3857",
displayProjection: "EPSG:4326",
maxResolution: ‘auto’,
//units:"m”",

D;

map.addControl(new OpenLayers.Control.Attribution());
map.addControl(new OpenLayers.Control.MousePosition());
//map.addControl(new Openlayers.Control.PanZoomBar());

map.addControl(new Openlayers.Control.LayerSwitcher());

// Add Base Map
var mapnik = new Openlayers.Layer.OSM();

//Add map layers
map.addLayers([mapnik]);
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//ﬁmumﬁmammuﬁLLazmisguﬁuéfu

map.setCenter(new Openlayers.LonLat(lon, lat).transform(
new Openlayers.Projection("EPSG:4326"),
map.getProjectionObject()), zoom);

click = new OpenlLayers.Control.Click();
map.addControl(click);

var stop_style = OpenLayers.Util.applyDefaults({
externalGraphic: "https://cdn0.iconfinder.com/data/icons/small-n-flat/24/678111-
map-marker-512.png",

graphicWidth: 40,

graphicHeight: 50,

graphicYOffset: -26,

graphicOpacity: 1

}, Openlayers.Feature.Vector.style['default’);

var start_style = OpenLayers.Util.applyDefaults({

externalGraphic: "http://localhost/online/lo.png",
graphicWidth: 40,

graphicHeight: 50,

graphicYOffset: -26,

graphicOpacity: 1

}, Openlayers.Feature.Vector.style['default');

var result_style = OpenLayers.Util.applyDefaults({
strokeWidth: 7,

strokeColor: "#FF0040",

hoverFillOpacity: 0.7,

strokeOpacity: 0.7,

fillOpacity: 0.6

}, Openlayers.Feature.Vector.style['default'])

var ways_salongnai = OpenLayers.Util.applyDefaults({
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strokeWidth: 7,

strokeColor: "#0000FF",

hoverFillOpacity: 0.7,

strokeOpacity: 0.7,

fillOpacity: 0.6

}, OpenLayers.Feature.Vector.style['default’])

var ways_maechan = OpenLayers.Util.applyDefaults({
strokeWidth: 7,

strokeColor: "#FFD700",

hoverFillOpacity: 0.7,

strokeOpacity: 0.7,

fillOpacity: 0.6

}, Openlayers.Feature.Vector.style['default');

var ways_maefaluang = OpenLayers.Util.applyDefaults({
strokeWidth: 7,

strokeColor: "#C71585",

hoverFillOpacity: 0.7,

strokeOpacity: 0.7,

fillOpacity: 0.6

}, Openlayers.Feature.Vector.style['default');

var hospitalspoint_style = OpenLayers.Util.applyDefaults({
externalGraphic: "http://localhost/online/amb1.png",
graphicWidth: 50,

graphicHeight: 45,

graphicYOffset: -25,

graphicXOffset: -10,

graphicOpacity: 1

}, OpenLayers.Feature.Vector.style['default’]),



var emspoint_style = OpenLayers.Util.applyDefaults({
externalGraphic: "http://localhost/online/hospi.png”,
graphicWidth: 40,

graphicHeight: 50,

graphicYOffset: -45,

graphicXOffset: -10,

graphicOpacity: 1

}, Openlayers.Feature.Vector.style['default']);

var hospitls_style = OpenLayers.Util.applyDefaults({
strokeWidth: 7,

strokeColor: "#FF0000",

hoverFillOpacity: 0.7,

strokeOpacity: 0.7,

fillOpacity: 0.6

}, OpenlLayers.Feature.Vector.style['default']);

var ems_style = OpenLayers.Util.applyDefaults({
externalGraphic: "http://localhost/online/cara.png”,
graphicWidth: 75,

graphicHeight: 40,

graphicYOffset: -45,

graphicXOffset: -10,

graphicOpacity: 1

}, Openlayers.Feature.Vector.style['default');

var Vvill_style = OpenLayers.Util.applyDefaults({
externalGraphic: "http://localhost/online/hospi.png”,
graphicWidth: 40,

graphicHeight: 50,
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graphicYOffset: -45,

graphicXOffset: -10,

graphicOpacity: 1

}, Openlayers.Feature.Vector.style['default']);

var ambu_style = OpenLayers.Util.applyDefaults({
externalGraphic: "http://localhost/online/cara.png”,
graphicWidth: 75,

graphicHeight: 40,

graphicYOffset: -45,

graphicXOffset: -10,

graphicOpacity: 1

}, Openlayers.Feature.Vector.style['default']);

start = new OpenLayers.Layer.Vector("fQﬂLﬁﬂm(é}”, {style: start_style});

way nok = new OpenLayers.Layer.Vector("iaﬁ%WLL@Jaaaduaﬂ", {style: result_style}),
ways nai = new OpenLayers.Layer.Vector("'iaﬁ%WLLajﬁaa\ﬂu", {style: ways_salongnai});
ways chan = new OpenLayers.Layer.Vector("SﬂI’NWEnmal,l,aj’«ayu", {style:
ways_maechan});

ways_faluang = new OpenlLayers.Layer.Vector("salssngnuiainiinany’, {style:
ways_maefaluang});

hospitalspoint = new OpenLayers.Layer.Vector("ISﬂWmma‘ﬁla@jlﬂﬁﬁﬁjm", {style:
hospitalspoint_style});

ems = new OpenLayers.Layer.Vector("iﬂfj%WﬁaEﬂﬂé’ﬁ?j@", {style: ems_style}),
map.addLayers([start,way nok,ways naiways chan,ways_faluang,hospitalspoint,ems]);

"http://localhost/cgi-
bin/mapserv.exe?’map=C./msdw/Apache/htdocs/pgRouting/mapfiles/mymapfile.map’,

{transparent: 'true’, layers: 'plk_hospitals', format: '‘png’,numZoomLevels:'20'}

);
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}

function getroutsalongnok() {

var url = 'http://localhost/pgRouting/salongnok.php?';
var lon = $("#start").val();

var lat = $("#end").val();

var mtd = $("#method").val();

//// alert (url);

S.ajax({

url: url+'startpoint="+lon+'&method="+mtd+'&region=ways&srid=3857',
success: function(data){

var GeoJSON = new Openlayers.Format.GeoJSON();
var features = GeoJSON.read(data);
result.removeFeatures(result.features);
result.addFeatures(features);

}

b;

//alert (result);

}

function getroutsalongnai() {

var url = 'http://localhost/pgRouting/salongnai.php?’
var lon = $("#start").val();

var lat = $("#end").val();

var mtd = $("#method").val();

//// alert (url);

S.ajax({

url: url+'startpoint="+lon+'&method="+mtd+'&region=ways&srid=3857',
success: function(data)

var GeoJSON = new Openlayers.Format.GeoJSON();
var features = GeoJSON.read(data);
ways_nai.removeFeatures(ways_nai.features);

ways_nai.addFeatures(features);
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}

b;

//alert (result);

}

function getroutmaechan() {

var url = 'http://localhost/pgRouting/maechan.php?’;
var lon = $("#start").val();

var lat = $("#end").val();

var mtd = $("#method").val();

//// alert (url);

S.ajax({

url: url+'startpoint="+lon+'&method="+mtd+'&region=ways&srid=3857',
success: function(data)

var GeoJSON = new Openlayers.Format.GeoJSON();
var features = GeoJSON.read(data);
ways_chan.removeFeatures(ways_chan.features);
ways_chan.addFeatures(features);

}

b;

//alert (result);

}

function getroutmaefaluang() {

var url = 'http://localhost/pgRouting/maefaluang.php?’;
var lon = $("#start").val();

var lat = $("#end").val();

var mtd = $("#method").val();

//// alert (url);

S.ajax({

url: url+'startpoint="+lon+'&method="+mtd+'&region=ways&srid=3857',
success: function(data)f

var GeoJSON = new Openlayers.Format.GeoJSON();
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var features = GeoJSON.read(data);

ways_faluang .removeFeatures(ways faluang .features);
ways_faluang .addFeatures(features);

}

b;

//alert (result);

}

function getambulance() {

var url = 'http://localhost/pgRouting/ambulance.php?’;
var lon = $("#start").val();

var lat = $("#end").val();

var mtd = $("#method").val();

//// alert (ur);

S.ajax({

url: url+'startpoint="+lon+'&method="+mtd+'&region=ways&srid=3857',
success: function(data)

var GeoJSON = new Openlayers.Format.GeoJSON();
var features = GeoJSON.read(data);

hospitalspoint .removeFeatures(hospitalspoint.features);
hospitalspoint .addFeatures(features);

}

b;

//alert (result);

}

function gethospitals() {

var url = 'http://localhost/pgRouting/hospitals.php?’;
var lon = $("#start").val();

var lat = $("#end").val();

var mtd = $("#method").val();

//// alert (url);

S.ajax({



url: url+'startpoint="+lon+'&method="+mtd+'&region=ways&srid=3857',

success: function(data){

var GeoJSON = new Openlayers.Format.GeoJSON();
var features = GeoJSON.read(data);

emspoint .removeFeatures(emspoint .features);
emspoint .addFeatures(features);

}

b;

//alert (result);

}

function getems() {

var url = 'http://localhost/pgRouting/point amb.php?';
var lon = $("#start").val();

var lat = $("#end").val();

var mtd = $("#method").val();

//// alert (url);

S.ajax({

url: url+'startpoint="+lon+'&method="+mtd+'&region=ways&srid=3857',

success: function(data){

var GeoJSON = new Openlayers.Format.GeoJSON();
var features = GeoJSON.read(data);
ems .removeFeatures(ems .features);
ems .addFeatures(features);

}

b;

//alert (result);

}

function toggleControl(element) {
for (key in controls) {

if (element.value == key && element.checked) {

108
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controls[key].activate();

} oelse{

controls[key].deactivate();

}

}

}

</script>

<meta http-equiv="content-type" content="text/html; charset=utf-8" />
</head>

<body onload="init()">

<nav class="navbar navbar-expand-sm bg-info navbar-info">

<h5 class="text-white h4">

<a> <img src ="hos.png" width=350px class="text-white h4 align-text-top">

EMS Service Using loT

</a>

</h5 >

<form action="emergency.php" method="post" name="form" target="iframe_target">
<form class="form-inline">

<input class="form-control mr-sm-4 text-center" type="ID" placeholder="ID" aria-
label="ID">

<button class="btn btn-warning mr-sm-4" type="submit"
onclick="getroutsalongnok(); getroutsalongnai(); getroutmaechan();
getroutmaefaluang(); getambulance(); gethospitals(); getems(); ">Search</button>
</form>

<a class="navbar-brand" href="#"><img src ="en1.png" width=150px class="text-white
hd align-text-top"></a>

</nav>

<table width="80%" height="90%" align="left" border="1">

<tr> <td>

<div id="map" style="width: 100%; height: 100%;"></div>
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</td></tr>

</table>

</div>

</form>

<fieldset>

<iframe id="iframe_target" name="iframe_target" src=" index_emergency.htm!"
style="width:0;height:0;border:0px solid #fff;"></iframe>

</fieldset>

</body>

</htm(>

Adslunsameifeudngszuu (register.html)
<!doctype htm(>
<html lang="en">
<head>
<meta charset="utf-8">
<meta name="viewport" content="width=device-width, initial-scale=1">
<title>Bootstrap demo</title>
<link
href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.0/dist/css/bootstrap.min.css"
rel="stylesheet" integrity="sha384-
9IndCyUalbzAi2FUVXJi0GmCapSmOT7Snplef0486ghLnuZ2cdeRhO02iukK6FUUVM®

crossorigin="anonymous">

<link rel="stylesheet" href="https://cdnjs.cloudflare.com/ajax/libs/font-
awesome/6.4.0/css/all.min.css" integrity="sha512-
iecdLmaskl7CVkgkXNQ/ZH/XLIVWZOJyj7YyTtcenmpD1lypASozpm T/EQIPtmFIB46Zmdt
Ac9eNBVvHOH/ZpiBw==" crossorigin="anonymous" referrerpolicy="no-referrer" />
<style>
@import url('https://fonts.googleapis.com/css2?family=Kanit&display=swap");

*{font-family: 'Kanit', sans-serif;}
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body {

background-image:
url(https://media.istockphoto.com/id/1333266664/th/%E0%B8%A3%E0%B8%BI%EO
%B8%9B%E0%B8%96%E0%B9%88%E0%B8%B2%E0%B8%A2/%E0%B8%A3%E0%B8%
96%E0%B8%9IE%E0%B8%A2%E0%B8%B2%E0%B8%IA%E0%B8%B2%E0%B8%A5%EQ
%B9%83%E0%B8%99%E0%B9%81%E0%B8%96%E0%B8%AT%E0%B8%IA%E0%B8%9
9%E0%B8%96%E0%B8%99%E0%B8%99%E0%B8%82%E0%B8%ADYE0%B8%87%E0%
B8%95%E0%B8%B6%E0%B8%819%E0%B8%A3%E0%B8%B0%E0%B8%IFIE0%BI%E9
%E0%B8%B2%E0%B9%83%E0%B8%99%E0%B9%80%E0%B8%A1%E0%B8%B7%E0%B
8%AD%E0%B8%87.jpg?s=612x612&w=08&k=20&c=4VZa94quvGCvL30wWD3pR a8yiffOK8
HéxVUhcWobJwk=");

background-repeat: no-repeat;

background-attachment: fixed;

background-size: cover,;

</style>
</head>
<div class="d-flex justify-content-center align-items-center vh-100">
<div class="bg-white p-4 rounded-4 shadow">
<div class="text-center"><i class="fa-solid fa-circle-user fa-4x "></i></div>
<div class="text-center fs-2 fw-bold">atinsau1Bn</div>
<div class="input-group mt-4">
<input class="form-control bg-light" type="name" pLacehoLder="%a">
</div>
<div class="input-group mt-4">
<input class="form-control bg-light" type="sername" placeholder="uu&na">
</div>
<div class="input-group mt-4">
<input class="form-control bg-light" type="text" placeholderz"%a;ﬂ%ﬁ'mB
</div>

<div class="input-group mt-4">
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<input class="form-control bg-light" type="password"
placeholder="sar1u">
</div>
<div class="btn btn-info text-white w-100 mt-4">asmztsu</div>
<div class="text-center mt-3"> <div class="not-member">
Already have an account? <a href="index login.html">Login here</a>

</div></div>

</div>
</div>

<script
src="https://cdn.jsdelivr.net/npm/bootstrap@5.3.0/dist/js/bootstrap.bundle.min.js"
integrity="sha384-
geWF76RCwLtnZ8gwWowPQNgulL 3RmwHVBCIFhGdIKrxdilligh/j/68Sly3TedBkz"
crossorigin="anonymous"></script>

</body>

</html>

Ardslunis Login wWgszuu (login.html)

<ldoctype htm!>

<html lang="en">

<head>

<meta charset="utf-8">

<meta name="viewport" content="width=device-width, initial-scale=1">
<title>Bootstrap demo</title>

<link href="https://cdn.jsdelivr.net/npm/bootstrap@5.3.0/dist/css/bootstrap.min.css"
rel="stylesheet" integrity="sha384-
9IndCyUalbzAi2FUVXJi0CGmMCapSmOT7Snplef0486ghLnuZ2cdeRhO02iukK6FUUVM"

crossorigin="anonymous">

<link rel="stylesheet" href="https://cdnjs.cloudflare.com/ajax/libs/font-

awesome/6.4.0/css/all.min.css" integrity="sha512-
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iecdLmaskl7CVkgkXNQ/ZH/XLIVWZOJyj7YyTtcenmpD1lypASozpm T/EQiPtmFIB46Zmdt
Ac9eNBVHOH/ZpiBw==" crossorigin="anonymous" referrerpolicy="no-referrer" />
<style>

@import url('https://fonts.googleapis.com/css2?family=Kanit&display=swap")
*{font-family: 'Kanit', sans-serif;}

body {

background-image:
url('https://media.istockphoto.com/id/1310709707/th/%E0%B8%A3%E0%B8%BI%E0
%B8%9B%E0%B8%96%E0%B9%88%E0%B8%B2%E0%B8%A2/%E0%B8%A3%E0%B8%
96%E0%B8%9E%E0%B8%A2%E0%B8%B2%E0%B8%IA%E0%BE%B2%E0%B8%A5%ED
%B9%83%E0%B8%99%E0%B9%81%E0%B8%96%E0%B8%AT%E0%BE%IA%E0%BE%9
9%E0%B8%97%E0%B8%B5%E0%B9%88%E0%B8%88%E0%B8%AD%E0%B8%I4%ED
%B8%A3%E0%B8%96.jpg?s=612x612&w=08&k=20&c=2Q2S5y7c_mrybl0ZCDM6-
DQtL9gBOb62vICO7z)ckEk=");

background-repeat: no-repeat;

background-attachment: fixed;

background-size: cover;

}

</style>

</head>

<div class="d-flex justify-content-center align-items-center vh-100">

<div class="bg-white p-5 rounded-5 shadow">

<div class="text-center"><i class="fa-solid fa-circle-user fa-4x "></i></div>

<div class="text-center fs-2 fw-bold">asdedldemu</div>

<div class="input-group mt-4">

<div class="input-group-text bg-info"><i class="fa-solid fa-user"></i> </div>

<input class="form-control bg-light" type="password" placeholder="%a;§1‘8’mu”>
</div>

<div class="input-group mt-4">

<div class="input-group-text bg-info"><i class="fa-solid fa-lock"></i> </div>

<input class="form-control bg-light" type="text" placeholder="san1u">



</div>

<div class="text-right mt-3">

<a href="#">Recover Password</a></div>

<div class="btn btn-info text-white w-100 mt-4">&sndu<a href="
index_emergency.html.html"></a></div>

<div class="text-center mt-3"> <div class="not-member">

Not a member? <a href="singup.html">Register Now</a>
</div></div>

</div>

</div>

<script
src="https://cdn.jsdelivr.net/npm/bootstrap@5.3.0/dist/js/bootstrap.bundle.min.js"
integrity="sha384-

geWF76RCwLtNZ8qwWowPQNgulL 3RmwHVBCIFhGdIKrxdilJigb/j/68Sly3TedBkz"
crossorigin="anonymous"></script>

</body>

</html(>

Adslunnsduvnlssmeruraiifiumdianzmsivunzauiuenisvesudanngnidy
(hospital.php)

<?php

$host = "host=localhost", //host Tl#lunisinseiu Server

Sport = "port=5432"; //vanewan port MY (Uaedeteaarld 5433v3aiavdn)
Sdbname = "dbname=sensors",

Scredentials = "user=postgres password=xxxxxxxxxx";
/Nassaaypidwhdmiudousetugudoya PosgresSQL

Sdb=pg_connect("Shost $port Sdbname $Scredentials");
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Ssql="SELECT *,ST_AsGeoJSON(ST Transform(geom,3857)) as geojson from point_hos

LI
’

// fdeUsananasening PHP fu SQL



Squery=pg_query($db,Ssql);

//usviail 17-35 uddsnisdann array Tusuuuy Geojson
Sgeojson=array(

'type' => 'FeatureCollection’,

'features' => array()

);

while (Sedge = pg fetch assoc(Squery))
Sfeature = array(

type'=> 'Feature’,

'seometry' => json_decode(Sedge['gseojson],true),
'crs'=> array(

type'=>'EPSG),

'properties'=> array(‘code'=>'3857")

),

'properties'=>array(

'gid'=>Sedgel['sid'],

'seom’ => Sedge['geom’],

'name’ => Sedge['name’]

)

);
array_push(Sgeojson[features'],Sfeature);
}

pg_close($db);

echo json_encode($geojson);

7>

115

AdelunisAuniduniddumsifunmeanndunisdudanagnidululsaetuiausiiimais

(maefahluang.php)
<?’php
// Database connection settings

define("PG_DB" , "sensors");
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define("PG_HOST", "localhost");
define("PG_USER'", "postgres");
define('PG_PORT", "5432");
define("PG_PASS", "xxxxxxxx");
define("TABLE", "ways");

// fdaduafitaanng start

Sstart = explode(' ,$ REQUEST['startpoint']);

SstartPoint = array(Sstart[0], Sstart[1]);

SstartEdge = findNearestEdge(SstartPoint);
//111117//1/1/////SendEdge = findNearestEdge(SendPoint);
// FUNCTION findNearestEdge

function findNearestEdge(Slonlat) {

// Connect to database

Scon = pg_connect("dbname=".PG_DB." host="PG_HOST." password="PG_PASS."
user="PG_USER);

Ssql = "SELECT gid, source, target, geom,

ST Distance(geom, ST geometryFromText(
'POINT(".Slonlat[0]." ".Slonlat[1]."), 3857)) AS dist

FROM ".TABLE."

ORDER BY dist LIMIT 1%

Squery = pg_query(Scon,$sql);

Sedge['gid] = pg_fetch result(Squery, 0, 0);
Sedge['source’] = pg fetch result(Squery, 0, 1);
Sedgel'target’] = pg fetch result(Squery, 0, 2);
Sedge['geom'] = pg fetch result(Squery, 0, 3);

// echo "$sql’; //n13ld echo Wunadeldpuiazussiinfisdesniada nadannadsios
Un echo json_encode($geojson);

// echo S$edge['source']l; echo "</br>";

// echo Sedge['target']; echo "</br>";

// echo $Sedge['seomT ;
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// Close database connection
pg_close(Scon);

return Sedge;

}

Ssql ="

SELECT st_asgeojson(geom) as geojson from ".TABLE." w,(
SELECT * FROM per_dijkstra(
'SELECT

gid AS id,

source, target,

length+ curve AS cost

FROM ".TABLE.",

915,

".SstartEdge['target'].",

directed := false)) as rt where w.gid=rt.edge;

",
’

//echo "$sql";

// Connect to database

Scon = pg_connect("dbname="PG _DB." host="PG_HOST." password=".PG_PASS."
user=".PG_USER);

// Perform database query

Squery = pg_query(Scon,$sql);

//echo $sql;

// Return route as GeoJSON

Sgeojson = array(

'‘type' => 'FeatureCollection’,
'features' => array()

);

// Add edges to GeoJSON array
while(Sedge=pg fetch assoc(Squery)) {

Sfeature = array(



type' => 'Feature),

'seometry’ => json_decode(Sedge['gseojson], true),
'crs' => array(

‘type' => 'EPSG/,

'properties’ => array('code' => '3857')

),

'properties’ => array(

'gid' => Sedgel'id1,

'length’ => Sedge['length’]

)

);

// Add feature array to feature collection array
array_push(Seeojson[features’], Sfeature);

}

// Close database connection

pg_close(Scon);

// Return routing result

header('Content-type: application/json',true);
echo json_encode($geojson);

7>

adlunisAunidumalunmsiiuneanndunisdudavaanidululsameiunausidu

(maechan.php)

<?’php

// Database connection settings
define("PG DB" , "sensors");
define("PG_HOST", "localhost™);
define("PG_USER', "postgres");
define("PG_PORT", "5432");
define("PG_PASS", "xxxxxxxx");
define("TABLE", "ways");

118
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// fdaduendifaannga start

Sstart = explode(' ,$ REQUEST['startpoint']);
SstartPoint = array(Sstart[0], Sstart[1]);
SstartEdge = findNearestEdge(SstartPoint);
function findNearestEdge(Slonlat) {

// Connect to database

Scon = pg_connect("dbname="PG DB." host="PG HOST." password=".PG_PASS."
user="PG_USER);

Ssql = "SELECT ¢id, source, target, geom,

ST Distance(geom, ST geometryFromText(
'POINT(".Slonlat[0]." ".Slonlat[1].")', 3857)) AS dist
FROM ".TABLE."

ORDER BY dist LIMIT 1"

Squery = pg_query(Scon,$sql);

Sedge['sid'] = pg fetch result(Squery, 0, 0);
Sedge['source'] = pg_fetch result(Squery, 0, 1);
Sedge[target'] = pg fetch result(Squery, 0, 2);
Sedge['geom'] = pg fetch result(Squery, 0, 3);
// echo "$sql’; //n5ld echo Wunsdeldnudazussiinfisdesniada nadannasios
Un echo json_encode($geojson);

// echo S$Sedge['source']; echo "</br>"

// echo S$Sedge[target']; echo "</br>";

// echo Sedge['seom] ;

// Close database connection

pg_close(Scon);

return Sedge;

}

Ssql ="

SELECT st_asgeojson(geom) as geojson from ".TABLE." w,(
SELECT * FROM per_dijkstra(

'SELECT
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gid AS id,

source, target,
length+ curve AS cost
FROM ".TABLE.",
3803,
".SstartEdge['target'].",

directed := false)) as rt where w.gid=rt.edge;

n,
’

//echo "$sql';

// Connect to database

Scon = pg_connect("dbname="PG DB." host="PG_HOST." password=".PG_PASS."
user="PG_USER);

// Perform database query

Squery = pg_query(Scon,$sql);

//echo $sq;

// Return route as GeoJSON

Sgeojson = array(

'‘type' => 'FeatureCollection’,
'features' => array()

);

// Add edges to GeoJSON array
while(Sedge=pg_fetch assoc(Squery)) {
Sfeature = array(

'type' => 'Feature/,

'seometry’ => json decode($edge['seojson’], true),
'crs' => array(

‘type' => 'EPSG/,

'properties’ => array('code' => '3857')

),

'properties' => array(

qid' => $edgel'id],
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'length’ => Sedge['length’]

)

);

// Add feature array to feature collection array
array_push(Sgeojson[features'], $feature);

}

// Close database connection

pg close(Scon);

// Return routing result
header('Content-type: application/json',true);
echo json_encode($geojson);

7>

AdslunmsdumidumslunafunandwnisudamaniduluTulsmeuadasiy
qmmws‘huauﬂaaaﬂu (maesalongnai.php)
<?’php

// Database connection settings
define("PG_DB" , "sensors");
define("PG_HOST", "localhost");
define("PG_USER', "postgres");
define("PG_PORT", "5432");
define("PG_PASS", "xxxxxxxxxx");
define("TABLE", "ways");

// ﬁwﬁﬁwﬁﬂﬁmmﬂf\m start

Sstart = explode(' ,$ REQUEST['startpoint']);
SstartPoint = array(Sstart[0], Sstart[1]);
SstartEdge = findNearestEdge(SstartPoint);
function findNearestEdge(Slonlat) {

// Connect to database
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Scon = pg_connect("dbname="PG DB." host="PG HOST." password=".PG_PASS."
user=".PG_USER);

Ssql = "SELECT gid, source, target, geom,

ST Distance(geom, ST geometryFromText(
'POINT(".Slonlat[0]." ".Slonlat[1]."), 3857)) AS dist
FROM ".TABLE."

ORDER BY dist LIMIT 1"

Squery = pg_query($con,$sql);

Sedgel'gid] = pg fetch result(Squery, 0, 0);
Sedge['source’l = pg fetch result(Squery, 0, 1);
Sedge[target'] = pg fetch result(Squery, 0, 2);
Sedgel['seom’] = pg fetch result(Squery, 0, 3);
// echo "$sql’; //n5ld echo Wunsdeldpudazussiinfisdasniada madannaiios
Un echo json_encode($geojson);

// echo S$Sedge['source']; echo "</br>";

// echo Sedge['target']; echo "</br>";

// echo Sedge['seom'] ;

// Close database connection

pg_close(Scon);

return Sedge;

}

Ssal ="

SELECT st_asgeojson(geom) as geojson from ".TABLE." w,(
SELECT * FROM pgr_dijkstra(

'SELECT

gid AS id,

source, target,

length+ curve AS cost

FROM ".TABLE.",

914,

".SstartEdge['target'].",
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directed := false)) as rt where w.gid=rt.edge;

",
)

//echo "S$sql;

// Connect to database

Scon = pg_connect("dbname="PG DB." host=".PG HOST." password=".PG_PASS."
user=".PG_USER);

// Perform database query

Squery = pg_query($con,$sql);

//echo $Ssq;

// Return route as GeoJSON

Sgeojson = array(

type' => "FeatureCollection’,

'features' => array()

);

// Add edges to GeoJSON array
while(Sedge=pg fetch assoc(Squery)) {
Sfeature = array(

type' => 'Feature),

'seometry’ => json_decode(Sedge['seojson], true),
'crs' => array(

type' => 'EPSG),

'properties' => array('code' => '3857")

),

'properties’ => array(

'gid' => Sedgel'id],

'length' => Sedge['length’]

)

);

// Add feature array to feature collection array
array_push(Sgeojson[features'], $feature);

}
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// Close database connection
pg_close(Scon);

// Return routing result
header('Content-type: application/json',true);
echo json_encode($geojson);

7>

Adslunsdumidumslunmafunandwnisiudanmanidulululsmeuadasiy
guamAnualiigaasuan (maesalongnok.php)
<?’php

// Database connection settings

define("PG_DB" , "sensors")

define("PG_HOST", "localhost");
define("PG_USER'", "postgres");
define("PG_PORT", "5432");

define("PG_PASS", "xxxxxxxxx");

define("TABLE", "ways");

// fdaduafitaannga start

Sstart = explode(' ,$ REQUEST['startpoint']);
SstartPoint = array($start[0], Sstart[1]);
SstartEdge = findNearestEdge(SstartPoint);
function findNearestEdge(Slonlat) {

// Connect to database

Scon = pg_connect("dbname="PG DB." host="PG _HOST." password=".PG_PASS."
user=".PG_USER);

Ssql = "SELECT gid, source, target, geom,

ST Distance(geom, ST geometryFromText(
'POINT(".Slonlat[0]." ".Slonlat[1]."), 3857)) AS dist
FROM ".TABLE."

ORDER BY dist LIMIT 1"

Squery = pg_query($con,Ssql);
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Sedge['sid'] = pg_fetch result(Squery, 0, 0);
Sedge['source’l = pg fetch result(Squery, 0, 1);
Sedge['target'] = pg fetch result(Squery, 0, 2);
Sedgel'seom’] = pg fetch result(Squery, 0, 3);
// echo "$sql"; //m15kd echo Wumsdealdnusazussiinfiadenisde msvﬁmm%@ﬁm
Un echo json_encode($geojson);

// echo Sedge['source'l; echo "</br>"

// echo S$Sedge['target']; echo "</br>";

// echo S$Sedge['seom] ;

// Close database connection

pg close(Scon);

return Sedge;

}

Ssql ="

SELECT st_asgeojson(geom) as geojson from ".TABLE." w,(
SELECT * FROM per_dijkstra(

'SELECT

gid AS id,

source, target,

length+ curve AS cost

FROM ".TABLE.",

3290,

".SstartEdge['target'].",

directed := false)) as rt where w.gid=rt.edge;

n,
’

//echo "$sql;

// Connect to database

Scon = pg_connect("dbname="PG_DB." host="PG_HOST." password="PG_PASS."
user=".PG_USER),

// Perform database query



Squery = pg_query($con,Ssql);

//echo $sq;

// Return route as GeoJSON

Sgeojson = array(

'‘type' => 'FeatureCollection’,

'features' => array()

);

while(Sedge=pg fetch assoc(Squery)) {
Sfeature = array(

'type' => 'Feature/,

'seometry' => json_decode(Sedge['gseojson], true),
'crs' => array(

type' => 'EPSG),

'properties' => array(‘code' => '3857")

),

'properties’ => array(

'cid' => Sedge['id],

'length' => Sedge['length’]

);

// Add feature array to feature collection array
array_push(Sgeojson[features'], $feature);

}

// Close database connection

pg_close(Scon);

// Return routing result

header('Content-type: application/json',true);
echo json_encode($geojson);

7>

hdslunsfumdeyadudavngnidu (data_user.php)

<?php

$host = "host=localhost"; //host Tidlunsandeiu Server
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Sport = "port=5432"; //Muneway port Y (Uuedesenaagld 5433u5e1a05W)
Sdbname = "dbname=sensors";

Scredentials = "user=postgres password=xxxxxxxxxx";
/Nassaaypidwhdmiudousetugudoa PosgressQL

Sdb=pg_connect("Shost $port Sdbname $credentials");

//Fds sql ﬁ’]%%UL%EJﬂ‘i’JJGHaSUE]UL%Glﬁﬂ‘iﬁ’?@ﬁ]’]ﬂmi’]ﬂ%a thailand_data 1uana lagyiinis
AUUALT 30 JINIR

Ssql="SELECT *,ST_AsGeoJSON(ST Transform(geom,3857)) as geojson from emergency

PN
’

Squery=pg_query(Sdb,SsqL);
Sgeojson=array(

'type' => 'FeatureCollection’,

'features' => array()

);

while (Sedge = pg fetch assoc(Squery))
Sfeature = array(

type'=> 'Feature’,

'seometry’ => json decode(Sedge['gseojson],true),
'crs'=> array(

type'=>'EPSG),

'properties'=> array('code'=>'3857")

),

'properties'=>array(

'gid'=>Sedge['gid'],

'geom’ => Sedge['geom’],

'id_number' => Sedge['id number],
'name’ => Sedge['name’],

'sername’ => Sedge['sername’],
'house_number' => Sedge['house_number'],
'moo’ => Sedge['mool],

‘tambon' => $Sedge[tambon,
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'amphoe' => Sedge['amphoel],

'province' => Sedge['province’],
'post_code' => Sedge['post _code,
'number phone' => $Sedge['number phonel,
'id card' => Sedge['id card],

'health' => Sedge['health’],

allergy' => Sedge['allergy']

);
array_push(Sgeojson(features’,Sfeature);
}

pg_close(Sdb);

echo json_encode($geojson);

7>
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