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Abstract

At present, mass transportation systems play a vital role in facilitating human life,
making travel convenient. People can choose suitable travel options to meet their needs. In
managing human resource resources, many companies prioritize investing in mass
transportation for their employees, providing them with benefits that serve as incentives for
employment. Similarly, in university settings, where the campuses are extensive, the use of
vehicles for transportation is necessary. Universities provide these benefits to students, staff,
or external individuals, allowing them to conveniently travel within the university campus or
its surroundings. To improve the transportation system, a web application has been
developed. This application counts the number of passengers on the university's internal mass
transit system in real-time and displays the data through a web application and a real-time
dashboard. The code was tested initially by counting from images. Then, camera connections
were tested to ensure data transmission. Subsequent tests were conducted to determine the
accuracy and precision of the real-time passenger counting. Following successful testing, the
system was further developed to retrieve and utilize real-time data. The web interface was
designed and developed to display this data. The results showed that accurate passenger

counting and real-time data display were achieved.
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ﬁqﬂﬁﬂ%’ﬂﬁ'LﬁﬂL%&JuiﬁLﬁuﬂﬂwﬂLﬂ%iaa Python fin15ia1ulu Interpreter Astiunisudaynddsiiay
U3vin Lﬁaﬂauvﬁywajmaanszmama‘Lﬁﬂamﬁama%ﬁwmumuﬁ'mémuaamﬁ yananunelUsunsy
Python Seanansatillalumsideulsunsulanarnuaneusziam Imalaﬂéjﬁﬁﬁmagjﬁmmwwmﬂm
manils (General-purpose language) 3avilniinnsinlulsfuunswanelumanesnnslnaszaulan

U Goosgle, YouTube, Instagram, Dropbox Wag NASA Wunu
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A9 C++

A8 C++ Lﬁum‘wﬂﬂiLLﬂiuﬁg_]ﬂﬁmmﬁﬁuhEJ Bjarne Stroustrup Tud a.a. 1979 10un1wn
Wsunsuiidusheevesniu C wasdinsiiuflaosuasanuannsaluufioduyszansnmuay iy
azmnlunmadeulusunsy M Cr+ Wumwilusunsudisesiunisidoulusunsuuuuing (Object-
oriented programming) %qsﬁaﬂﬁmmmagwLLazisngu Objects 19;J§JEJINﬁUﬁ$§VI§mWLLa$Lﬂu
suifau wonnil Cr+ Sesesfumadeulsunsuuuunenaau (Modular programming) @eaaelu
msdanslanlvilassasauaznisdaiFesfianzan e Ces unmlusunsudidussansnings
waziinsmugusyiuansiige Fegaplndnimunasnsoinniauagaaunuminensssuues1sazdon
o wenanil C++ SafflausFunueiiannsalyaulunainraeniu wu n1sdeulsunsunsifin
(Graphics programming) LiguLn (Game development) LAY NS HALNTONA WIT 5T UL (System

software development) t0uau n1w1 C++ fiorndunwilusunsufidadguazlasuanudousens

wwsviany Talunswaiun
N9 PHP

PHP (Hypertext Preprocessor) 1dun1walusunsuans Uadi lulun1swauinazas 1915y
weundinduiminesdmiunisdulen delasuarulienesaunanaistiosainauaing alunis
Uszinanareyan@inesiaznsasisidevauuulaunfinuudulen PHP un1wTusunsudtasn
Juanifielrlunmsianniivleniitdnstameuiugly Tnsaulmyazgrlsnuiu HTML dWoasemuniy
uagUszananaveyalufadaiaes Bna PHP Sisesfumsvaudugiureya wu MySQL flednnas

s ¥ & ‘¢ o ¥ : ~ .:4 ! = P A
LLazLﬂU%aiﬂaﬂJa\‘inUlﬁm PHP LﬂUﬂ’]w'ﬂﬂﬁLLﬂﬁﬂmiﬁUﬂqu\‘ﬂﬂLLagilﬂ'J’uJEJﬂ‘unqq llla‘Ui']ﬁﬂJ']ﬂll']EW]

[% '
v @ [

annsalylunmswwulanainuate anvsdadyaddaasfanduniley egravainviangluniwi PHP
Wevaslun1sdaniswarUszananaveyanieg wenainid PHP iduniwilusunsulainugesa 3
mngaNuMasalsulanEuard gun g masauker seeu dniamaunsanueyakay

Waavaale
AW Java

A JavaScript iunwilusunsuflsnimudumslylunsiundddunisunlosaz Uil

Huwma neniliduniwansuaniinisaudunisuuuleadus (client-side) @9Mu8A1173LYiNY
@ s s 5 Y [ d’ [ dgll ) I3 i v a
VUILLUTTeTYelY wavanunsaufudeukazUsulsallanuasnsihanuesiumalalagiud

lnglunesasveyanauludauasniies
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JavaScript Tunuindfglunisii uusedns anwazdszaunisunistyauluiiving lned
AuEsalun1sUTuUREIn 9 veaiulesiielniinisneuaues (responsive) ANUTUIANUIDE
YogUnIadlylunmswiruiiu wu mMsdswden, waninim, warnisusuivasunisineuves

4 ' 2 6
29AUTENOUAN 9 Veeiulen

uon1nll JavaScript Seanansaleaulunisasiswazdnnisueundinduiuiidusouniniy sauienis
TAN15AUNITE 81552 M1 T UL ILERS ka8 SIS N1wnalulad AJAX (Asynchronous

JavaScript and XML) tiedwnaveyatutianasdlaglunesdvaamunlvy

Tud9qdu JavaScript aduniwiideulunisimuueyndinduivwazidunvmanlunisasaiv
weundiatuniusEanSamas wenanidaiinislyeu JavaScript lumsimmueundintuninauly
sUsuukaUndAtuaniiey wazniswaunuesulautazueUndwdunsnumalulagdu 9 8n

UnuY
a191 HTML

HTML ge3197n Hyper Text Markup Language Aenwineufiawnesilolunisuansuaves
lonauU website 3ol 3onAUTUMS g azAmUmINAsgIUIABBIANT World Wide
Web Consortium (W3C) LLasﬂﬂﬂﬂﬂiﬁwuﬂwﬂﬁeﬁyﬂu Software 984 Microsoft Vcl’ﬂﬁmm HTML vJu
§nnrwinid ot L suldsunsula w5 e 15 ana 1 HTML Application HTML 1 unawA
Ussian Markup @ msunisnasasisiiumae Taelenien HIML dansavinlaglelsunsy Text
Editor 199 1wy Notepad, Editplus w3 evrardeldsunsaiiduindesflevrsasauma wu
Microsoft FrontPage, Dream Weaver e‘ﬁqéwuaaﬂamazmﬂiumia%mﬁﬂ HTML é’;umiﬁaﬂﬁmu
WS enedaunIsIuTeendls HTML axlslusunsy web browser 1y IE Microsoft Internet

Explorer (IE), Mozilla Firefox, Safari, Opera, Wag Netscape Navigator Lﬂjué{u
A9 SQL

SQL #au191n Structured Query Language %"’aLﬂummmmgmﬁiﬁﬂumﬁmmigmmaga
(database) &Luizuumﬁmmsgmmayja (Database Management System %38 DBMS) 9 MySQL,

Oracle, SQL Server, PostgreSQL, LLazﬁlu 9

saL Tvlun1sasnegiuveya (database) Uagan519 (table) lugruveya saudenIsiiy (insert), 81y

o

(select), dUwan (update), au (delete), wagaunvaya (query) Tuguveya uenaNl iR soL

5 9 LU A& 9851991579 (CREATE TABLE), A1&eas1asassl (CREATE INDEX), Fdatfi ugnua o

9 Y


https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2309-markup-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2234-editplus-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/1849-web-browser.html
https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2150-ie-microsoft-internet-explorer-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2150-ie-microsoft-internet-explorer-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
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(CREATE DATABASE), ﬁﬁé"aaswgimmi (CREATE VIEW), ﬁw%’u%auéagmmaaﬂa (JOIN), Adans

SvuAAYS (GRANT), uazdu 9
A1w1 CSS

CSS g03197n Cascading Style Sheet dniSunlngeein "dlnadn” Aenwiiluiduaiuves

N133n3UlUUNISHARINaLBNa1s HTML Tag#l CSS Avuangunanlun1sseysuhuu (M3e "Style”)

[
(%

Yauilanluenals dulawn dU09U8AIN ANUNSS USLLANFIDNYT WALNITININNVDANY FINTS
AmuasULuy n39 Style dlandnnisvesnisieniiioniiendls HTML sananadanlelunis

'
[ [y

psUuuUMsLAnsHa Amualrsdiuutesnsuanmalanats ausydudevvesenars ifieluae
pon1sTasULUUMIRARINadHsTasiana1s HTML Tasiawizlunsdiifinisdsuuanienionans
vaeass vionasntsmuanlnguuunisuansnalonans HTML Sdnuwazvasniuaiiauoiaiuyn
munenansmeludvlemdeatu Tasnginasiunistmunsuuuy (Style) Lonans HTML i
wafausnlu HTML 4.0 levie. 2539 lusUuuiwes CSS level 1 Recommendations fifvualag

adﬁﬂi World Wide Web Consortium %58 W3C
2.2.2 lausilusunsudisiildlunsuszanananiwuazinla OpenCV

OpenCV (Open Source Computer Vision Library) 1dulausa3lusunsud ai dnslaeau
wnsviangluaunisuszanananinukazinle Sugnimnituleg Intel uaglasunissessuainyuyui
nuAY F9virln OpencV uifisusgrsunlunsiaukeundnduiiievesiunisussuiana

AMNLALIALD

LY

ﬁﬂwmwaz@mauﬁ?\ﬁﬁmmm OpenCV

1. Uszanananmuayinle: OpenCV TnanansauszanananmuasInlelnsenavanuans
safemadusun, MIATITUING, N1SAAMININY, M5M5RA UL TUNE, N3ATITTULU LIRS
1My, MIszymetiade, MaUiuranm, nsAAnTeINIW, wazdy 9.

2. msadsnaesuavgUnsalsidnvsaing: OpenCV 5895UNSIATINAB LAY g UNT AL
Siinnsetinddu 1 Wensdunuazile Fuhlnanasnasueundinduilusunaeuay
gUnTaing 4 1o,

3. SEUUAEAAL (Multithreading): OpenCV seedunsUsTananaLuUnsaN iy (parallel processing)
sunslanuaeedy Weliiuuszansamlunisusvanana.

5995Una18nI81: OpenCV fiylunazinwaunnalan wazseesunatgn 1w lusunsuda 1wy C++,

Python, Java, MATLAB, uazdu 9.
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4. anudameunazs: OpenCV Wulusianalamugesa wazdlusyg mloimutesaiioynyn

Tnaadvsauiazunlalalagludianlyane.

5. audangu: OpenCV Wulaussndaudangulunisusuuninisuszaiananinuas

WilenuAUnBINITV0NLY.

OpenCV fmnuddyesnunnluaenumsusznananmuarinle w1awnsaly OpencV ioasna
weUnaLaduiivhausuamuaziflessniuszsans amuazfnnuausafivainans 1wy sEUU
naed19950n (CCTV), LLEJ‘UW%LWEJJU%QIUMJ’I, AIsesIRTuAIAEeUl, wAZNTUSTIIARANINYING
nsuwne Luay,

s luluuselevu
o Iyduesasilonisussunaluvuzindoud
® SzyuUAnAT UMD

®  SHUUNSINTIVNG

mwitllunisifey OpenCv
OpenCV ﬁugm%u%uuﬂmmm Co+ Bnvadadinissessunw Python,Java wag Mathlab
Tnedmeswlamaitiansanulaluenaiseaulay delndnssiusaulanainvaienien ei CH

Perl,Ch Haskell, kag Ruby lasunisimuwesnaunsiuilvnulaeylandiiayy
2.2.3 TWsunsuinlgadraniniu Visual studio Code

Visual Studio Code (VS Code) sjunaunatavunnlalaanuulatnugsasan waullag
Tulasgeny lnedi e lrnduesesdeniuseansamamsuinwauigenauwisisnulaeuay

nannmnangy

VS Code (usaundintunnlalanninuaudivasfinesiiiuaisiasiuszansamgs lnaiuunis
Tu1kagN13NAAe UL NALITEE1TINLT Az dEAINa LY Fuittndinaudenluiininesening

v v

nwINsiienuuaziioanTn
AN URkaElaasnaNved Visual Studio Code

1. msunluwazdaguiuulan (Code Editing and Formatting): VS Code Hlinsasiawnlulan
nllanuanysuuazilusEasnIngs F95mdansiuuland, sTUulanA), nsiinan3us (snippet), N3
fﬁ’mumgmwdﬂm (code formatting), Asdenwazwnbyrateussiansauny (multi-cursor editing),

nsvda/dnudenlan (code folding) “a<


https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2183-c++-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2417-python-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
https://www.mindphp.com/%E0%B8%84%E0%B8%B9%E0%B9%88%E0%B8%A1%E0%B8%B7%E0%B8%AD/73-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3/2185-java-%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0%E0%B9%84%E0%B8%A3.html
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2. MSNILAY AL (Navigation and Search): @mmmiﬂ%ﬂmLﬂ'%laaﬁmjwma‘ﬁ'L%ﬂﬁ]iw
denumlila, Wandu, vierfiAsivedulan fszuvasesfuusinilofunuazmuugtinsimely
Tan (code navigation) 1wy n1sidalrlaiiieaves, msludemslsnuesiandy

3. miaﬁuayuiwuam%m (Smart Assistance): VS Code ﬁﬂﬁ?ﬂﬁﬂﬂ’]iﬂiﬂﬂ’]iﬁﬂf‘jﬁuﬁu
(bracket pairing), ASRLALUZI A9 LS ATUTR (auto-complete), N1SHAAIATLUEUILAY
nestudnluvealindunsoseudng (IntelliSense) Fsvaelndoulanlnosnisinduaziinnuusug

4. msdanisiestuneulnga (Version Control Integration): VS Code finsatuayusyuy
ATUANIDITY

2.2.4 Wsunsudnn1sgrudaya PostgreSQL, PostGIS

PostgreSQL

PostgreSQL LﬂugméﬂlaaﬂaLS'?Né’i’uﬂ’uéuuuiamﬁ%a%ﬁszﬁuqfaﬁmawé’q aummlwh%aga
LATLUUABUDIN SQL Lsduiusuay JSON Aluluideduius PostgreSQL fynwuiiudeunsaoy
Joads PosteresoL Lﬂmwu%’mﬂ’ﬁgmﬁg@yjaﬁﬁ’lL.S?J'aﬁamﬂ wseunsatuayY Autaends ua
aruuusiluseAURBen Insfwniofiauaziiuueundiaduduiunnly PostgreSQL Liugiuvoya
Sunu legdudeol uiluagnisiieszndiurumnlyUsslanuain PostereSQL 11a3duagnde
PostgreSQL 15 PostgreSQL saa%’wismmyagaﬁ%’m?au Tupnuduass gwusz]}aaﬂagﬂa;wﬁ?uim

o =

Filafaspnnvogadiuauann Yssansnmvasguvoyatiulnalfeeiuresaue sy Oracle uay
SQL Server AWS Iﬁu'%msg'm%agaﬁlﬁ%”mﬁﬂ’wqa%’ﬂmaéwaugiajﬁm%fu PostgreSOL AEU3N"g
gruveyailediniuses Amazon PosteresQL &slatunsazie Amazon Aurora 8naae

Usz1RUD9 PostgreSQL

fiuming dounsundnoside 199088 A1ans19158 Michael Stonebreaker Liug qua
L3 unuveslUsunsy PostereSQL Tud 1986 Fai3unuuadlusiin POSTGRES la¥un1sengadain

§1U0HA Ingres NoUNUITV8Y Berkeley F9asna¥ulud 1977 POSTGRES Gevaquurtuni dlu

v '
(% d

guveyalengasaniduiigdnuiniian fmnewesaunandunasyiudusndndulunis

Y 9

2

InusnmsUssinnmueyaiivannvaigegnadun aesnisiivnislyveyananeussnmanedu

11171 PostgreSQL ﬁﬂ%gm‘%aﬂiw Postares wnlasinnsiflasudowdy PostaresQL Tud 1996 iie

a o W

¥ Y o Yo a o * = ' ¢ o Yo 9 {
wuANUTUlaAuN1wIALs SQL g1uveyaniuavlanuresadinslasunissuinaiidfgyuas
Wnuesiduszezanyuyud n Wi da1uy a ukazvainnatedmusssug 93 9niuly

%o PostgreSQL Global Development Group PostereSQL 13a59u 7.2 i3 8.2 ﬁ@mﬁﬂwmzﬁmﬂ U

ns5e95unNstudanuuazanun
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AaaURNEATYuas PostgreSQL
wil sluinnuan PostgreSQL lasuanuilouuniiesanyanudnyiy §1uveyavigly
13 Wawweunaadu lnen1ssnwiauauysavesvaya ¥IglueuaseuuaIunsaas19anIm
Y A ' a i Jo ¥ ¢ oA ¥ ¢
winaeununeANNiana1ala wennlfiamnsalyuunanlesuivanvatewayleuselovuain
o & < N @
A lUTUNTITRlUNIMNA 1519z eTeiuuueulun1evas
gIuveyadidssuvdontugann wenantdulinisniuaunIsviunseuiuatenes Ty
151835 UveYa PostgreSQL Salifendunisinaudmsunisideulusunsudadsninesdmsy
wingydnany Wulusuveriinun ANSISOL wazsessuandnenssuaieviglaaidun-sniesesnd

AUy
Y

PostgreSQL iimnunsaulrinugauasidiniiesdises aonnaesiy ANSFSQL2008 uazifaing
mmmmsﬂumsLs'?i'amaﬁmé’a%ayjaé"m U NoSQL Fsviwmnilfuguiuuasuisasdmiuszuy
waneaTw1 aunsailarIumsaiuayy JSON 1895 1UYeYA ToLATRIARAIAI T IUTeYALR LI
n¥umsdnmislasduaunus PostgreSQL ilsduaunudiaue AdamesvasgIuTayafonauvedin

posaAul lumAgafuvussuulva

PosteresOL ludmsusrls

WUsURLazUSEnenioamatsunsly PostereSOL iudiunisvasutaoun §saudede
9871941 Netflix , Uber, Instagram wazduy LfiaamﬂLﬂugwuﬂayaﬁaﬁaaiﬁﬁlsgmzma%’mLﬁugayjal(;f
wawﬂizmmﬂuﬁﬁamﬂuﬁmmﬁmﬁ]ﬂﬂLﬁU%@ﬁ,‘gjaﬁ%’U%@uﬁwmumn PostgreSQL fuaundiadu

FaNALITNAEAIN LI Fe50Bedamalull

®  A1ANIIAGY
PostgresQL 1u DBMS Aigemdsudmiunianisdu sasilanarlinounund wWulua
105574 ACID a&maugiiﬁ %w‘iﬂﬁﬁuéf’;Lﬁaﬂﬁﬁﬁqmﬁm%’umwizmawaqiﬂiimaaulaﬁ
w30 OLTP 4aN91N1 §3a18150Y1n153 1518 M g1 oy auazid eunofulusunsumig

AINANANSLYY Matlab wag R 1n

® JnnuveyaTEUUASAUNAQEAEAS ( GIS) VOIFUIR
GIS NUsyaniamlag PostgreSQL 138031 PostGIS Auaud@nninegsiueylulugaiiiite
Jan1sveyaniasvIAfinluguuuun1ee PostGlS iWulunuuimsgiu SQL wnune uenaind

YUYW Open Source §IUWNAUDTTN 1187 a4 Alun159AN1S Geodata ey

9
(%

919 QGIS way GeoServer


https://appmaster.io/th/blog/kaarphathnaaae-pphliekhchanthaangthurkicch
https://appmaster.io/th/blog/withiisraangokhln-netflix
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® N1HGR
U‘%@’mqmmmﬁmﬁﬁﬂ% PostgreSQL Lﬁ'aﬂ%’uﬂqqLi%ﬂiﬂﬁéﬁwmmamu mﬂﬁz}jgmsz]’aaga
Towugesaiifureyaaundsslmmnifinlssansmmosdnnaoisulas1simugay
B9t velvgsiaanalyanglunssidua

o msaniulenuag NoSQL
lunesasdoiasnsususunadulymmdnmnlsavesnum osinnisivesuaunnluun
aviundt Fadenfiafiaelunsdiife PostereSQL gruvayavhiusmtuumsuisnsuad

[

N9un 59409 Django, Node js, PHP, Hibernate wazdue usnanlgsllauauifnisdiaodi

q

I‘Vi@msﬂEJ'WHig‘U‘Uﬂ’Wi%@ﬂﬁigﬁu%@%ﬁlﬂmﬂﬂL‘Vﬂﬁﬂmﬁﬁ)ﬂﬂﬁi

®  YYANINGIAENT
donmuidausanluaunerenunaivinsusoIneimans Aaasaedaviveyanatens,
lum g3y nisdanisveyailndvsedninmuindgamifiasidululafadud sddy

ANANEAENITIATIEVIEBALEELYDY PostgreSQL Havtasaddla SQL NNANEANLE Y1

(% '
[y

gadhmsudsil ruveyarielvnndanisveyadnwininlenguy

Ustlowuvasnsle PostereSQL

PostgreSQL finafnang viargesitvinluiauladmiuyly daungumulemusesaluoud
aruundetio sosalanuad PostgreSQL amnsaintidlaniinuluauneleimusesa Moy A
lasvouaalvly fauvas uarlarulamuiivisnvesaanosnis aalunosnisduugdinnngly
msvhemla PostgresSOL manzsiulgemuae gmsgazﬂaﬁ?uiwéamﬁﬂnqﬁﬂmuaz%’@miﬁw‘w%’u

N5 1BITUNILUUTINLAZLUUDIANS

AnENUR PostgreSQL 91

PostgreSQL {7 AR auadl U'A 7 Wi aun 9110 g 95208 sarnuatuisalu Multi-Version
Concurrency Control (MVCC) wagUsedvSnImueigiuveyauuunnenial g1uveyadiinisniunu
N9IAUVAZIE A WUNAITI kazAUEINITalUNIIINgILUUazdalAsda NelulivasuTuie
¥ d‘ U ¥ o ¥ d‘ ¥ L2 U ¥ U
ma%awmmmﬁmmﬂmLLazmmuQﬂmwWiamua’]mamaﬁﬂm PostgreSQL a@u15ausuaun
lauin gruveyadieugalulyyadnuszaina, Unicode s9udenisiuisiaanuuunaslun

¥
Y [

wenINTiasnsavingsnssuigeuiu drsesveyaseulau uazdufinnsileuaiemu
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SEUUgIUTEYALUUTaL DR
Aadlasuaynnluly Wasuwlas uagly PostgreSQL medslanlafinunenis Wesanyes
alananunsandalarulueyginlemugesa tludinsssuifenluayginfiieiveadiu PostgreSQL

[%
YY)

Aenudsluiilontanagusulonniiuly gueu PostereSQL Anativadinasaunuuazvinludymi ¥4

MEYLLANNUADANYURIFIUYDLA

=Y

N5UURMUUTTVINgIULAE AU LD

'
wva

aalananiliviesy nidlunuauURNANgn N@sNLIeIgMVBYS PostgreSQL LauafanIs
Tufinuuuideuanmun Svhindusuveyanveiuvrenanainlnd nesveunnmiv1sulenuges
adnwanunn Jadisvuvatvayugaruiwaudanvegtutu uenaniifaduayufouen Aewdn n1s

3 :
333 13399 wazdun Tunwilusunsuniag

v
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2.2.6 Node-RED
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Francisco Garrido-Valenzuela, Oded Cats, Sander van Cranenburgh.(2566). Where are
the people? Counting people in millions of street-level images to explore associations
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Rongpeng Zhang, Meng Kong, Bing Dong, Zheng O'Neill, Hwakong Cheng, Fei Hu,
Jian Zhang. (2021). Development of a testing and evaluation protocol for occupancy
sensing technologies in building HVAC controls: A case study of representative people
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Jingxin Xu, Simon Denman, Vikas Reddy, Clinton Fookes, Sridha Sridharan.(2556).
Real-time video event detection in crowded scenes using MPEG derived features: A
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Mahdi Hashemzadeh, Nacer Farajzadeh.(2559). Combining keypoint-based and

segment-based features for counting people in crowded scenes.nstuswINALNEIUAN
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1. MWURUNTEUIUMT MINNULagiNsANsIATIEYveYanIee
AnFa Raspberry Pi 101U SD N5

adlauss python ,opencv lu Raspberry Pi

S

naaedlannlyemlunsduiwulavsely Suannaaeuaingdam

import cv2

image = cv2.imread( 'personil.jpg’)

face_cascade = cv2.CascadeClassifier('/home/nu_bus/opencv4d/data/haarcascades/haarcascade frontalface default.xml')
gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
coord = face_cascade.detectMultiScale(gray, 1.1, 4)
print(f'There are {len(coord)} faces found.')
#print(coord)

#x=coord[a][a]

#y=coord[e][1]

#w=coord[@][2]

#h=coord[e][3]

for (x, y, w, h) in coord:
cv2.rectangle(image, (x,Y), (x+w,y+h),(255,255,255),3)

cv2.imshow('Preview Test',image)
cv2.waitKey (@)

— - e E o3 w 3 v - M e B

i 3.1 Taanlelunsdudnuay neaauainguam

* M

testcaml py X | lestCV oy X | testVideoCappy X | VideoCoppy X

1 dmport cv2
image = cv2.imread('personl.ipg’)

S face cascade = cv2.CascadeClassifier (' /home/nu bus/opencvd/data/haarcascades/haarcascade frontalface default.xal’)
gray = cv2.cvtColor(image, cv2.COLOR BGR2GRAY)

coord = face cascade.detectMultiScale(gray, 1.1, 4)

print(f'There are {len(coord)) faces found.')
for (x, y, w, h) in coord:
cv2.rectangle(image, (x,y), (x+w,y+h), (255,255,255),3

cv2.imshow('Preview Test', image)
2 cv2.waitKey(0)

There are 15 faces found

ANA 3.2 HadNENNIINNISNAEBU
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5. VAdeUNTsweunanassiulanlviinsasayalImMAY

import cv2
face_cascade = cv2.CascadeClassifier('/home/nu_bus/opencva/data/haarcascades/haarcascade_frontalface default.xml')
cap = cv2.videoCapture(0)
while True:
_» img = cap.read()

gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
coord = face_cascade.detectMultiScale(gray, 1.1, 4)

for (x, y, w, h) in coord:
cv2.rectangle(img, (x,y), (x+w,y+h),(255,0,0),3)

cv2.imshow( 'videoCap', img)

k = cv2.waitkey(30) & oxff

if k == 27:

break

cap.release()

—— . 2 —
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estcar py x [y | estveaCan iy X | VeeoCampy X

1 import cv2
2 import time
import paho.mqtt.client as paho
5 import requests & | it

broker =
topic

5-01. jetstrean. gnbh!
detection

def on_message(client, userdata, message):
tine.sleep()
print(“Received message:", str(message.payload.decode( utf-8")))

client = paho.Client("Client-Geography NU")
client.on_message = on_message

print(*Connecting to broker:®, broker)
client. connect (broker)

prant(

t(*Subscribing to topic:*, topic)
client. subscribe(topic)

time.sleep(2)

WIDTH, 1920)
TGHT, 1089)

Inage s

Inage se
1

Inage sent successfully

T P = T ———
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7. yhmsianszuuiioniveyaulviulaeveyailvaznesdureyauuusealny

import cv2

import time

import paho.mqtt.client as paho

import requests # Import the requests Library

broker = “ws-@1.jetstream.gmbh”
topic = "facedetection”

def on_message(client, userdata, message):
time.sleep(0)
print("Received message:", str(message.payload.decode("utf-8")))

client = paho.Client("Client-Geography NuU")
client.on_message = on_message

# Connect to the broker
print("connecting to broker:", broker)
client.connect(broker)

# Subscribe to the topic
print(“subscribing to topic:”, topic)
client.subscribe(topic)

time.sleep(2)

cam = cv2.videoCapture(o)

cam., set (cv2.CAP_PROP_FRAME_WIDTH, 1920)
cam.set (cv2.CAP_PROP_FRAME_HEIGHT, 1080)
#cam. set(cv2.CAP_PROP_FRAME_WIDTH, 640)
#cam. set(cv2.CAP_PROP_FRAME_HEIGHT, 480)

MW 3.5 TaninunssuuRweyakuuEealiy
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8. VAARUINTOLATIAINT L1 MQTT wiely

MQTTool MQTTool

For B Cisan Sessor 00S. u

Unsubscribe Clear

Disconnect

4I v dl v
AN 3.6 NAADUVBUANLUY MQTT

9. 1U1”eyAvIN Raspberry Pi a1 MQTT muansvy. Node-RED

insert fo db

AN 3.7 NSAIAUANINTUVBY Node-RED

Q Smart_BOX ¢ Edit function node

Delete

Cancel
= . # Properties & B =

:¢] ¥ Name insert to db [Ad
status
. # Function

() o=

*http://wwi5. geo-nred.nu. ac. th/research_s/2023/dear/nu_bus_update .php?people_nubus=" +msg.payload.facedetection;

3

El
o” O
VR Wk

i return msg;

websocket ()
(1 =
e —(lmws -

~ output
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mwﬁ 3.9 mewamﬁw Node-RED

10. PANKUULAIAILIMUIAUNIY Visual studio Code TluuantHavaya

Terminal  Help

indexphp %

$hostname_db

$passwol
$port_d

$db = pg_connect (" hostname_db user=$username_db por ort_db p d=$password_db d e=$database_db");

html

body, h1,h2 y
ding img {mar ottom: 12px}

debar {width: 12@px;background: #222;

#main {margin-left: 12epx}

@media only s n and (max-width: 6eepx) {#main {margin-left: @}}
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11, TeulAnfveyasIn Sever LLAAIVULIY

hide-small™

$sql = ' data_nubus neople nubus

$result = pg query($db, $sql);

if (!$result) {
die ry failed: " . pg last error

$fetch = pg fetch assoc($result);

pe_close($db);

echo $fetch['people nubus'];

style="font-size color: black;">Au
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- 1w JavaScript
- 191 HTML
- 1191 SQL

- w1 CSS
3.3.2 lavsilsuwnsufierilalunsussanananmuagifle Opency

333 TWsunsuilyasnevusu Visual studio Code
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Francisco Garrido-Valenzuela, Oded Cats, Sander van Cranenburgh.(2566). Where are the
people? Counting people in millions of street-level images to explore associations
between people’s urban density and urban characteristics.( TUDelft, Faculty of
Technology, Policy and Management (TPM), Building 31, Room: A3.080. Jaffalaan 5,
2628 BX Delft, The Netherlands.)

Jingxin Xu, Simon Denman, Vikas Reddy, Clinton Fookes, Sridha Sridharan.(2556). Real-time
video event detection in crowded scenes using MPEG derived features: A multiple
instance learning approach.( Image and Video Laboratory, Queensland University of

Technology, GPO Box 2434, Brisbane 4001, Australia)
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Technology and Computer Engineering, Azarbaijan Shahid Madani University, Tabriz,

Iran)
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#nA9 Raspberry Pi

¢ ' i . v ¥ o a O . Ya ¢
o  Fanouawisulueu newin1sAnas Raspberry Pi lngladsn :

https://www.raspberrypi.com/software/

Install Raspberry Pi 0S using e S

Raspberry Pi Imager '

Raspberry Pi Imager is the quick and easy way to install 4
Raspberry Pi 0S and other operating systems to a microSD Raspberry Pi
card, ready to use with your Raspberry Pi. Watch our 45-

second video to learn how to install an operating system

using Raspberry Pi Imager.

Download and install Raspberry Pi Imager to a computer
with an SD card reader. Put the SD card you'll use with
your Raspberry Pi into the reader and run Raspberry Pi
Imager.

Download for Windows

Rownload for macQS
Downioad for Ubunty for x86

To install on Raspberry Pi 0S. type

5udo_apt install rpi-imager

Ea s - i E i - o .

® idsINUULEIU SD N13ATRA Raspberry Pi

e Fen 05 firlniu SO nsa Widen Raspberry PiOS (32-Bit)

Raspberry Pi Imager v1.6.2

b

Raspberry Pi

Raspberry Pi 0 (other)
Other Raspberry Pi OS based images

Operating System Storage Other general purpose 0S

Other general purpose Operating Systems
CHOOSE CHOOSE STORAGE

Media player - Kodi 0S.
Kodi based Media player operating systems

Emulation and game 0S

nilafors St et corortine st e

® |3en Storage Lalden SD nsavetsiilaldaulan Raspberry Pi
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https://www.raspberrypi.com/software/

Raspberry Pi Imager v1.6.2

Storage
q_, Generic STORAGE DEVICE USB Device - 31.9 GB
s
Jm

Raspberry Pi

<

Storage

RASPBERRY P| 0S (32-BIT) CHOOSSTOR/\GE

e Fan Write AIAMNINAINTDNATDNST HBAIALASILAIINTINA Save

Raspberry Pi

Storage

RASPBERRY PI OS (32-BIT) GENERIC STORAG WRITE L}
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ety Raspberry Pi

import cv2

import time

import paho.mqtt.client as paho

import requests # Import the requests library

broker = "ws-01.jetstream.embh"

topic = "facedetection"

def on_message(client, userdata, message):
time.sleep(0)

print("Received message:", str(message.payload.decode("utf-8")))

client = paho.Client("Client-Geography NU")

client.on_message = on_message

# Connect to the broker
print("Connecting to broker:"; broker)

client.connect(broker)

# Subscribe to the topic
print("Subscribing to topic:", topic)

client.subscribe(topic)
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time.sleep(2)

cam = cv2.VideoCapture(0)

cam.set(cv2.CAP_PROP_FRAME_WIDTH, 1920)
cam.set(cv2.CAP_PROP_FRAME HEIGHT, 1080)
#cam.set(cv2.CAP_PROP_FRAME WIDTH, 640)

#cam.set(cv2.CAP. PROP._FRAME_HEIGHT, 480)

# U%’memé’m "Preview Test" Lﬁ@“ﬂﬂ’lﬂﬂ’ﬂﬂﬂ’ﬂﬂ
cv2.namedWindow('Preview Test', cv2.WINDOW_NORMAL)

cv2.resizeWindow('Preview Test', 800, 600) # USuvuialuilmunang 800 hagA1ses 600

face cascade =
cv2.CascadeClassifier(/home/nu_bus/opencvd/data/haarcascades/haarcascade frontalface d

efault.xml’)

while True:
ret, image = cam.read()
k = cv2.waitKey(1)
if k1=-1:

break



gray = cv2.cvtColor(image, cv2.COLOR BGR2GRAY)

coord = face cascade.detectMultiScale(gray, 1.1,4)

num_face = len(coord)

payload = str(hum_face)

print(payload)

client.publish(topic, payload)

if client.is_connected():

print("Publishing message:", payload)

for (x, y, w, h) in coord:

cv2.rectangle(image, (x, y), (x+w, y+h), (255, 0, 0), 3)

cv2.imwrite(full_screen.jpg', image)

# Send the image to the server

url = "https://wwd.agi.nu.ac.th/nubus/insert.php" # Replace with the actual server URL

files = {'file": open(full_screen.jpg, 'rb")}

response = requests.post(url, files=files)

if response.status _code == 200:
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print("Image sent successfully.")
else:

print("Failed to send image.")
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Thafildeanuuuraziawiniukiy Visual studio Code ldudansnataya

<?’php

Shostname _db = "localhost";
$database db = "sensor";
Susername_db = "postgres";
Spassword_db = "lgiscidatabase";

Sport_db = "5432"

// \nseEseyaidvimsuiReunaiug uvea PostgreSQL

Sdb = pg_connect("host=Shostname db user=Susername_db port=S$port db

password=$password db dbname=$database db");

7>

<IDOCTYPE html>

<html(>

<head>

<title>Bus Crowd NU</title>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width, initial-scale=1">
<link rel="stylesheet" href="https://www.w3schools.com/w3css/4/w3.css">

<link rel="stylesheet" href="https://fonts.googleapis.com/css?family=Montserrat">
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<link rel="stylesheet" href="https://cdnjs.cloudflare.com/ajax/libs/font-

awesome/4.7.0/css/font-awesome.min.css">

<style>

body, h1,h2,h3,hd,h5h6 {font-family: "Montserrat", sans-serif}
w3-row-padding img {margin-bottom: 12px}

/* Set the width of the sidebar to 120px */

w3-sidebar {width: 120px;background: #222;}

/* Add a left margin to the "page content" that matches the width of the sidebar (120px) */
#main {margin-left: 120px}

/* Remove margins from "page content"” on small screens */
@media only screen and (max-width: 600px) {#main {margin-left: 0}
</style>

</head>

<body class="w3-black">

<!-- Icon Bar (Sidebar - hidden on small screens) -->
<nav class="w3-sidebar w3-bar-block w3-small w3-hide-small w3-center">
<l Avatar image in top left corner -->
<img src="images/NU.png" style="width:100%">
<a href="#" class="w3-bar-item w3-button w3-padding-large w3-black">
<i class="fa fa-home w3-xxlarge"></i>
<p>HOME</p>

</a>



<a href="#ROUTE" class="w3-bar-item w3-button w3-padding-large w3-hover-black">
<i class="fa fa-road w3-xxlarge"></i>
<p>ROUTE</p>

</a>

<a href="#PASSENGER" class="w3-bar-item w3-button w3-padding-large w3-hover-black">
<i class="fa fa-user w3-xxlaree"></i>
<p>PASSENGER</p>

</a>

<a href="#STREAM" class="w3-bar-item w3-button w3-padding-large w3-hover-black">
<i class="fa fa-camera w3-xxlarge"></i>
<p>STREAM</p>

</a>

</nav>

<l-- Navbar on small screens (Hidden on medium and large screens) -->
<div class="w3-top w3-hide-large w3-hide-medium" id="myNavbar">
<div class="w3-bar w3-black w3-opacity w3-hover-opacity-off w3-center w3-small">
<a href="#" class="w3-bar-item w3-button" style="width:25% limportant">HOME</a>

<a href="#ROUTE" class="w3-bar-item w3-button" style="width:25%
limportant">ROUTE</a>

<a href="#PASSENGER" class="w3-bar-item w3-button" style="width:25%
limportant">PASSENGER</a>
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<a href="#STREAM" class="w3-bar-item w3-button" style="width:25%
limportant">STREAM</a>
</div>

</div>

<l-- Page Content -->
<div class="w3-padding-large™ id="main">
<!-- Header/Home -->
<header class="w3-container w3-padding-32 w3-center w3-black" id="home">
<h3 class="w3-jumbo"><span class="w3-hide-small"></span>BusCrowd</h3>
<h5>Naresuan University</h5>
<img src="images/NU.png" alt="boy" class="w3-image" width="500" height="500">

</header>

<l-- ROUTE Section -->

<div class="w3-content w3-justify w3-text-grey w3-padding-64" id="ROUTE">
<h2 class="w3-text-light-grey">Car Route</h2>
<hr style="width:200px" class="w3-opacity">

<img src="images/Car Route.jpg" alt="boy" class="w3-image" width="500" height="500"

style="display: block; margin: 0-auto;">
<p style="color: #ff0000;">ae@LAI</p>

<p style="color: #ffffff;">n8lUNNINGIE FIUALIAT o.0o- b.0o U. EUNIUAAUTASUT
vensalNIn(mMainAse) IAENIY ANEIMNTINAIEAT AMEINYATANENT NBIUINSWALLLAE

ANTHUNALAZNISABNTT AMTUTNITTING LATUANANTLALNITARANT AMTUIUREAIANT LSINEIUIA
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UUTINYIRBULIAIT AMLAGYAIENT DIATAILOE DIAITLONINATE ANYINYIAIART Waznauludy
netintnAnwIa1ATUTYLns</p>
<p style="color: #fddb01;">aw@nasI</p>

<p style="color: #ffffff;">AeluNnING 1 AILANET om.co- blo.oo U. EUNNLAUTOLTUT
9A9AT N(AAMNABYIAUKIY ALYINGIAIART BIAITONINATD BIAITAILDE AMZLNFYFANERS
LS9NETUIAUMINGITUULTAIT AMTULBEAIENT AMBUINITTING LATYTAIANTLALNISHRANT NBY

USN5ALUlATANSAUNALAENISEDNNS AMSINYRSAIENST AMEIFINTTUANERS waznauludamann

Y

HnAnwro1Asudgiles</p>
<p style="color: #0159fd;">ae@n1</p>

<p style="color: #ffffff;"> melunnningras WuaeRlnusnslurisnansmIy lEunesud
yn9easaMNAAATANAEALHIY ALLINGIAIARS BIAITONINATD BINTIAADE LAINAULIEIRN

Jansaluvi(Enainage)<br>**nunewms a1ednn lusuglagansnananne</br></p>

<I-- End Grid/Pricing tables -->

</div>

<l-- PASSENGER Section -->

<div class="w3-padding-64 w3-content" id="PASSENGER">
<h2 class="w3-text-light-grey">PASSENGER</h2>
<hr style="width:200px" class="w3-opacity">

<div class="w3-row w3-center w3-padding-16 w3-section w3-light-grey">

<div class="w3-quarter w3-section">



<div class="rectangle w3-text-size">

<h3 class="w3-jumbo"><span class="w3-hide-small"></span>
<?php
// Define your SQL query

Ssql = "SELECT * FROM data_nubus ORDER BY people nubus DESC LIMIT 1;";

// Execute the SQL query

Sresult = pg query($db, $sql);

if (ISresult) {

die("Query failed: " . pg_last_error();

// Fetch the data from the query result

Sfetch = pg fetch assoc(Sresult);

// Close the database connection

pg. close($db);

// Now, you can use the Sfetch array to access the retrieved data
>
<?php

// Display the value from the database



echo Sfetch['people nubus';

>

<p style="font-size: 40px; color: black;">AuU</p>
</h3>

</div>

</div>

</div>

</div>

1JI ‘:._,.. = :‘d‘_'-‘"r‘.f;i
Garste

e,

<img src=" 3-image">

</body>

</htm>
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