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A Development of vehicle license plate detection system

With image processing techniques and intelligent
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server @1UNAT49 kagaALUTUAIS (EDGE computing) Mai3nvindsdnwinazvinlyl Machine Learning vi191uuw EGDE
computing laegadiuszd@nsnin mensvageulusunsunsiaduiensifou Lﬁ@ﬁﬂ@ﬂL’%&Jui’Luﬁaumaq Machine learning
uaz deep leaning uay ievhnsiausyansanlunsynuvesneufiumesauindn Raspberry P) snisedldidonld
Pretrained Model SSD-Mobilenet V.2 Tunnsaeu Machine Leaming lun1snsiaduthenzideu T4lusunsy Lebelime wite
fmun Label Wiuthensideu denld Raspberry pi 3 model B lunsuszanana lnnisinds Tensorflow uag Open
eV lanadivhnnsaeuliiousesudauildun Raspberry pi 68 k1 Tensorflow wag Open CV a1nviinsiannde
nusdeuaslud Cloud Wulusinmea MQTT uu Cloud uardl Open CV uag Tesseract OCR Tnefunmdenyideuan
Raspberry Pi 1na1niusinnis Uszanananin snawldiduansiuazaudssuniuuuniwesndas Open CV aansu 14
Tesseract OCR lun13sey M8nws uazdiay Aildinazgnifuliluiuus sting vms split Avwes fdnws Miav way
Jarfn vonanfu Mnifusernid Database vos MongoDB wadwsla wuinisld raspberry pi Useananawuy EDGE
computing nadeusaelsunsuduihensieutuld Framerate finn 3evinldAndymsunsiuthensdeusummei

TuMmen159899 uaz ANUFEUTEY Raspberry Pi figanasniian

1. dngUszaead
2.1 Wefnwaziaul EGDE Computing
2.2 [eLe@n®) Machine learning az Deep leamning

2.3 Wiavieann1suseuIanavaadnies

o awv o a v
2. nuuazauideiinetas
2.1 Machine Learning A9 A1ansv0n15An®1 35n135A0 (algorithm) M l7Tun19158us (learn) 31067081

(example) waz Usvaunisal (experience) lagfifiugIuuInNmann1siigedn NnEeesllJULUUNTaLUULHY (pattern) 7
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AN 1 UanUszLAvUes Machine learning

2.1.1 Machine Learning wuslaifu 3 Usian

2.1.1.1 Supervised Learning - i38u3laedl data wndeu AensviliimeniamesatnsamAmeuveslaym
lameiies

2.1.1.2 Unsupervised Learning - 13eu3lnglifl data aow 1Uungu algorithm 7ilaifl \abel n3ansaou
oghadmauidvinudldnadnsuuuinnnefagnuiein dregratudfeu 100 Auluieudaliiswiinisungs 100
authudu 2 nau Tunsdidldfingdnauinndesutsmume | 01y , Adeviodug wantsoonulild 2 naudasorvasus
Tlasegnguriesdrunthenay 1 dalasegeiwiomdsiendy 2

2.1.1.3 Reinforcement Learning Ouduniswes machine learning #3® artificial intelligence (Al) g
dmsuitann robot (W3e agentlanunsadadulamelfusazaniunisaliftethundmadwsiiafian Taefl robot duazlails
gnuenlifanginasilunisidennseyhadlaneldaniunisallelnenss us robot sxweneuiannszuuAmAnMsHndla
lsRnmsvnassinassgnuaziieuilutos

2.2 Keras \Ju deep-learning library

Keras: The Python Deep Learning library

. Keras

AT 2 Lansdeyanualued Keras

deep-learning library fifaslasuaudenee19530157 Tuiioudueniiniuui Francois Chollet @ 91w Data

Scientists 1 Google wagiluga31a Keras 19 tweet susupufisnves deep-learning library 318aqUu Keras 1asuniy
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Heudududuay 594310 Tensorflow wag Caffeannil Keras tasuauiloseg1aminsi Wesinddiiuesdiednduy
deep-learning library fildiefianlusaed wiluvazifeatunivszdnsningslunissuluea 1flesn backend vea

Keras ¥4 Tensorflow uaz Theano Fadnilu deep-leaming library fiaussauygavig
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2.3 OpenCV (Open source Computer Vision)

0 OpenCV

AW 3 uanddaNYalves OpenCV

Wulavssiladdunisi@eulusunsy (Library of Programming Functions) ImEJahusLmj%aguﬂﬂﬂﬁmmammaé’w
Aaufawmesuuuiualni (Real-Time Computer Vision) Laudinalgniauilag Intel uingndslasunisaduayulag
Willow Garage A33n#38 Itseez (asiaangnitrdalag Intel) OpencV 1ulausBuuuituunaniedy (Cross-Platform)
warldaulansaneldaednsves BSD uwuulewmiugesa (Open-Source BSD License) OpenCV geatuayunsnIsnang

Lféauil,%ﬂﬁﬂ (Deep Learning Frameworks) laun TensorFlow, Torch/PyTorch wag Caffe

3. 9 UUN1TIVY

N139AY119 I8 HRYIT Ui o LanIUTEANSAmYas Raspberry Pi lnanisaaualetaundiadunisnsiaduiie

v
Y YA U = ¥ o o o

yzDoudelinng Machine Leaming ialinisideluafsiussaTonusvasdiineld §33u3eld dvuntunounissidu dad
Teazduadiellil
3.1 @nw1 Machine Learning uuasuiines 1y Anaconda

3.1.1 $3nn15l4 Machine Leaming 18 a3l Tnes1aasan miandouuu Anaconda #1an3n Download 1
https://www.anaconda.com/download/ LLé’%VT”lmiamza

3.1.2 amﬁgﬂ package ﬁﬁaﬂ% tensorflow, numpy, scipy, mkl, pillow, Ixml, cython, jupyter, matplotlib,
pandas

3.1.3 Anw Deep Learning wagluinaiiazihuild asdenldauanumngan mndenlilunaiiianiu
sadondsanuuiugily mndenlueaiifieuuiugige oradsaruiily vie donlluwaiifienuiuaza

wiiugh Asadlinineinsvesreniiamesiiginuluioe

ssd_mobilenet_v2_coco 31 22 Boxes
ssd_mobilenet_v2_guantized_coco 29 22 Boxes
ssdlite_mobilenet_v2_coco 27 22 Boxes
ssd_inception_v2_coco 42 24 Boxes
faster_rcnn_inception_v2_coco 58 28 Boxes
faster_rcnn_resnet50_coco 89 30 Boxes
faster_rcnn_resnet50_lowproposals_coco 64 Boxes

AN 4 LAPITIEAZLDEALULAAI9)
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3.1.4 @519 Model uthengideu
3.1.4.1 91U dataset thevziTousa vie sUsaiRnthengidousa
3.1.4.2 yhs Label ifloaeulsk Machine Learning 31w fethemgiTeu
3.1.4.3 U dataset \uaesyn dmsuaeulaznagoy Tunswsuusazseutuasiinsaoumusaunmd
MvuAkdImAgndewmselny mngndewzonan AN ukazLanIARANEIARBTEY AITWUIUSENIN 80:20

3.1.4.4 ynmsmsulinavursuimesneuazilulduu Raspberry Pi

10107 16:47:17.816180 140247997736832 learning.py:507] global step 8449: loss = 1.3348 (1.901 sec/step)
INFO:tensorflow:global step 8450: loss = 1.3991 (1.848 sec/step)
10107 16:47:19.666514 140247997736832 learning.py:507] global step 8450: loss = 1.3991 (1.848 sec/step)
INFO:tensorflow:global step 8451: loss = 1.3640 (2.050 sec/step)

10107 16:47:21.718207 140247997736832 learning.py:507] global step 8451: loss = 1.3640 (2.050 sec/step)
INFO:tensorflow:global step 8452: loss = 1.4563 (1.989 sec/step)
10107 16:47:23.709083 140247997736832 learning.py:507] global step 8452: loss = 1.4563 (1.989 sec/step)
INFO:tensorflow:global step 8453: loss = 1.2234 (1.916 sec/step)
10107 16:47:25.626852 140247997736832 learning.py:507] global step 8453: loss = 1.2234 (1.916 sec/step)
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v
[

3.1.4.5 lunaiidonldlunuiduiiie SSD-lite MobileNet V2 wsuduau 8000 sou sheguldlunisaou 300
5U wazgUillilunsmaaou 50 3U A ailamanogfiuszanas 1.2-1.5

3.2 MaLkUsTUUNSRsIsuthengidou

> — 0 mongo

Text to json

Google Cloud Platform

/

AN 6 LANILNUAINANTNINUYDITZUY

& | ° . & ° ¥ ol 1Y) a °
syuvagiusluansalunisvieu amelu EGDE computing tuagviwthfilunisasiaduthengidounazinnis
AseURALiisauAludIutasthensiloudsludauu Cloud computing ievinnseumsnes wazwasthengideouaintuagyin

msdnfivdeyalilu Database MongoDB
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3.3 1auRuszuuneglu EDGE computing

EDGE computing

1nn 1614|

NUMNINIURS

Tenso;FIow c 0
OpenCV

AT 7 LEPIUAUATWIZUUNITYINUUY EDGE computing

3.3.1 Raspberry Pi 3 model B 4111 Install Tensorflow tkag Compile Opency i olwld ensorflow,
Opencv wag Library ﬁﬂd‘]ﬁﬁaﬂﬁiﬂumﬁﬁﬁ Object Detection 984 Tensorflow 1¢1
3.3.2 Opencv luruAdeithunldlunsuszananmsine uwarld3aufu Tensorflow
3.3.2.1 nsadinennndendrunlnedenimlenasmsunnidunmarniy expand divlushuds Snvesnm
vy [1, None, None, 3] Aaautiase vuninwavansy waz3a1 d1msud RGB
3.3.2.2 M3nseudngUusulenzilou
Opencv azlasunuswesthengilounannsnsaduihensifoures Tensorflow lnglarves
FWML Ymin Ymax kay Xmin,Xmax antmiieilaantuiinam
3.3.2.3 Ilunsusuussnmiielimngsensldluniseusianiessnysvesthenzdeu Tagthaind

1AUNRAEUBININYD LA DALY IALAL DURU NN FDUUN A

1nn1614

 NFUMNUNIUAST 2

A 8 wanan1sUFugUATIUN opency

3.3.3 Tudhures Tensorflow Shuflmihflunmsdsvananaling thlumauld waznsieduthensdeou
3.3.3.1 boxes faudsnangiililunismduniafiisldannisasnsuiensdeu dilduduie
boxes[0J[0][0] [01[0] e sdavssausnitldazseydifures box 1y boxes[0][0] Aonseuiiduthensfoutousnlilusy
ﬁ?uﬂ mﬂgmfus] fithensideuaethe nseufidesfiazldduys boxes0l1] mﬂﬁi’haﬁmﬂugmﬁmﬁuﬁiﬁ boxes[0][2][0]

v

asdigaTneas i midai Ui U 1 vesnseutiug Fdlunilsseutuaed 4 suvdwieiu degnaianing 9
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 Objectdetector

-

boxes[0][0](0]

boxes[0][0][1

2NN 9 LangRaLUS boxes

3.3.3.2 fuUs scores Huaimihiilunisuanulesidus Tngfinsadulatuduiensdounesidus
3.3.3.3 U5 classes azianadu id M351911n15 Label vanluin dhensidouda 1
3.3.4 ¥ miledn1y Protocol MQTT Taeesnuniskiasannainiulendy Base6d Tufauu Cloud

3.4 1M UTEUUUU Cloud computing

Cloud computing

A_ Text to json
-

(S WA . mongo
. Google Cloud Platform

1nn 1614

ASIMRNNIURT

AW 10 LERILAUNINTZUUUY Cloud computing

3.4.1 Cloud 9zvhmrinilunisida Subscribe lu Broker fis1anwaeuly
3.4.2 9901 ¥nsuUas Base6a 1u g JEPG 1iiel# Tesseract OCR vhnisenulwgnm
3.4.3 Tesseract OCR \Ju Engine filddmsun1ssdngnusenanin saunulneusem HP liuaeelndu Open

Source gl google Wudaiuayy
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3.4.4 ¥n13 split YARIBNYS MLAY WAZIININ

3.4.5 Whend split Ievinduguiuu json Idudadadigiudaya MongoDB
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4.1 Msnsaduluszeglng v3e Thenvideulvuindntiunsiadulaenn

4.2 Yadpvasaniniindoutudianon iy wad sy uen anadudssuniusazyinlvnsiadulale

4.3 anmvestheneileu didnysnang, Uhedise, neideulsyya, nseunsilyuuss dawasian1snsiadulig

=

oy

4.4 AUATNVBINADY LAY YWINVBININ MTeA1UANTR nasanisnsiaduiensideu

A19197 1 LanesnegaNaniseutensdeu

[*AU', "B0O05"]

[*nu*, '97']

['Am', *1947"]

MnUmageunsfuthensileou 83 U ald 8 sU e namiiineasiduniuayliiaudauaziiniude

Jervesnmitlalldyunseiui tesseract foan1senu

5. 19NE581994

Edje Electronics. (2019). How to train a Tensorflow Object Detection Classifier for multiple object detection on
Windows. Retrieved 10 January 2020, from https://sithub.com/EdjeElectronics/TensorFlow-Object-
Detection-API-Tutorial-Train-Multiple-Objects-Windows-10


https://github.com/EdjeElectronics/TensorFlow-Object-Detection-API-Tutorial-Train-Multiple-Objects-Windows-10
https://github.com/EdjeElectronics/TensorFlow-Object-Detection-API-Tutorial-Train-Multiple-Objects-Windows-10

Natthawat Phongchit. (2019). Convolutional Neural Network (CNN) Aeagls. Retrieved 10 January 2020, from
https://blogAdatavvovv.io/bLogs/uWamfﬁﬂﬂiﬁmad—cnn—ﬁ'u—eSde73eebaa

Nonthakon Jitchiranant. (2019). %7 OCR 0'7H7UZJ Python. Retrieved 10 January 2020, from https://medium.com/1-
ocr-1189Ul-python-12dbc6ca?165

Punn Siriphanthong. (2018). Thai Optical Character Recognition. Retrieved 10 January 2020, from
https://medium.com/@p.siriphanthong/ thai—optical—character—recognition—thai—ocr—miLLUaﬂgﬂmWL‘fJu
YaAu-fdeede331b6d

Ray Smith. (2019). tesseract. Retrieved 10 January 2020, from https://github.com/tesseract-ocr/tesseract/blob/
master/LICENSE

Sara Santos. (2018). Car Plate Recognition System with Raspberry Pi. Retrieved 10 January 2020, from
https://randomnerdtutorials.com/car-plate-recognition-system-with-raspberry-pi-and-node-red/

Vishwesh Shrimali. (2018). Install OpenCV 4 on Raspberry Pi. Retrieved 10 January 2020, from

https://www.learnopencv.com/install-opencv-4-on-raspberry-pi/
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UnAnga

o

NuITelAnwwmdunisiauissuuiinnuerunmuzaleinauundeiile (Google Maps API) uaglUswnsuuauin

(LabVIEW) Tagnnsha TUsensusaudtunswmun wWialianunsowanantin19awauinas 158 auNvaIe1unInue tngnis

[ a a s

Sutoyansziiyn, aps3gnaNEULLeT GNSS TngUseuInmakIunIe Arduino Wag 3G UC20-G wislianunsawaniddayad

U Y Y

Iisunuansuulusunsy LabVIEW FeanunsaviinisimivdeyavessasududazAuluszuugiudoya lnon1smaasanis

AAMUEIUNINUY LaryInaInsiAdaunluRlugnIufae 9 dwEunsavild 91nA1SMAaBINUIIANLRANAINYBINITES

e

ayafiinvaznfouil Inulianaineg 9Nn1snadey 3 anunisal Sulltaausiuglunuidel easwin1snisduiin
Joyanuszerlineiildasuiiesnndeyaesssnanludruiilunisisudunsddohbinamauuinldidnieslag

o199zihwA lUlunstuinlisianuasdenund sy
Adfiny: szuuinaueunve Qiauundeiile JUsunsuwauy

1. unih

291U Google IéTiumumnnunedmiunnaulazinimulusunsy 31 Google lea¥s platform AfdeiFunde
Ao AP Fadun1sth Google map wiodu 9 wwauliAn application w1nune vlAan sRRLTUSWTUAEITULKLT
mnmaiumwﬂﬂiLmimﬁQﬂudauimgwﬁm%ﬁ’mm application 40U java, php, c# @lunate 9 sanseni1sasi
wenndindu flanunsaadeunndi e Google fann platform ﬁwmfmmsm'amﬂ%mﬂugﬂLL‘UULLmuﬁLLazmm%’U%@uﬂm
Yoyaiifesnisadounud wlsliannsnativayunshuonnaiedulfegienieds fellagiiu Google Idatstuiiieliinese

= a o

andgmiunisasaunuil Yagtudednmsihuiauiuining

eXe

wannil meglivunuiiausadiuiauselditedagiu LabVIEW fadududeniimunziunisiiuiimu
dieliluswamsdmsuihunimwsedmiugalidnuguieriunisdeulusunsula 9 feawin LabVIEw (Jufitexldly

NugRamnIsHIINAT wivane 9 naulifianudifesdu LabVIEW Tunisadns application issningaudilnglianunse

Y = o Y v

Wniiwilusunsy Jevilvivane q aulinsiuwatagtuiingudamnidiunaulannd@uidy LabVIEW fiawlaunnd@u au

Y]

o v

Inguauneadn LabVIEW 53U API Static @3auanndiaduiianunsaasiawnuiiiansianansaseyiidnls

o v
LYK o
q

sadulunuideddyaussasdmemuuilunsiauisenniindulunisuansunuilalaesudoyangunsali

aunsadatoyalud Could platform iievinnisirdeyauussananawazaunsananiyaiioglutdagdu Fadwisienis

' o o w P FY)

Wannlusunsuiiaunsansiuiagaiieg Yagdunavinduaiow mewsidsliinidulaimunssuuiamuninugduaieli
avaandmsugldnu (user) uazlngszuutoyavzaslufl Google Firebase Julu Database Realtime lunisinudeyauazil
msaukenndiaduuy PC Mideulay LabVIEW iieuanssiunisluefinniotdagtu mnnsduaideyaludunesiin

wudunarufideusiuraisaiunisdsioyann lulasreulnsiaes Arduino LUulifl Google Firebase H1un1auesn

* Corresponding author : dechal1l1157@¢mail.com
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LabVIEW

2. Inguszaed
2.1 fmwenndnduainuauiwielianansaldnudedmsvdldnuuazirerensiiluimuinod miudilad
v o v A
Au3iAgTulsulusun sy

2.2 Wieimwinsleuldsunsunauinudumsldpiaumdieiilelunisadaenniiadu dmsuwsun

av oo v

3. nuuazauIdeingides
3.1 GPS feels
NsTryrasIngrusTUUTEYusuniulan (Global Positioning System: GPS) #sldiefnmuuazsey

a s

funsvesingiu q 1nsvering Tnewealulad GPS tracking fanunssvuldnsounquisidngiaans asfign, aosdgn,
IS vuNIAiiL fimmaasdunenisiedeutivesiagiu 4 fisianuogld

3.2 piiiauundiofle (Google Maps AP) fio

0 sUuuunTIfignitnualiiield dmsunsdendeiiolfrumaionguauiiaingifauund Ssnisimunali
deuseildpiauundiafilo nmadldnungifauund amaeiud wefile nestuawdiiufesamandousedudvomnia
(Google) fewiiovasuieiile Ad (API Key) fintiuiulast https://console.developers.google.com/ AINAINITAVE 0
auumdiadile (Google Maps API) Lﬁuiué’mm‘iﬁ%auasﬁayjaLLNuﬁ‘Lué’ﬂwmwymﬂﬂ (Place Marker) wuutdu (Polyline)

i (Polygon) wagwkuun1n (Ground Overlay)

” Google Maps Platform

Overview Products Pricing Documentation

New pricing and peoduct changes will 0o into effect starting June 11, 2018, For more informatio

Welcome to
Google Maps Platform

Explore wham real world Insights and immrsive location
oxporences can take your business

GET STARTED

A 1 N5V API Key

fian https://www.makewebeasy.com/

3.3 Tswnsuwauda (LabVIEW)

o a

ﬁﬂlwyjaé Faugas (2554) TUsunsuwauia (LabVIEW) geu197n Laboratory Virtual Instrument Engineering

3

Workbench uaUnatatunwauduaelusunsunauia 92138091 Virtual Instrument 39 139ng 9 31 VI 3911889


https://www.prosoftgps.com/Article/Detail/72143
https://www.makewebeasy.com/blog/google-map-api-key-manual/

Facut X)) NIANTINMNTINGINART 1

\‘JY- UNNMINYIRYINTNIUNTINBU

wwdasioTmailouniilusunsuiioeiivssloniodsguile IHmiuiaiesflotamdimnssuasilusunsunauiuansann
Tusunsuduegnadilédndian Ae Tusunsuwavindulusunsuussian GUI Tasauysal dudslisndudoudsuldn (Code)
wiorddla lnemwildlunsifeulusunsuuauis $3uNd101813UNN Y3801 G (Graphical Language) Faldunmunns
deulusunsuduussiinoghaiiduinsfuntuitugu 1wy C BASIC w3 FORTRAN feguninuasdydnal

3.4 SQLite

SQLite 1u Database vuialdniilafuaudondmiuuewnaindu (Application) dadugnuteyandslusy text.
file fvuradnusitafios uazanmsaltAds sQL lunsdnnisls uillasunndidsussadoyalds 2 T8 sessunsidnsva
WUy UTF-8 1 mnuiasnnndt MySQL unedds sesiunansnsn 1u C, JAVA, Ruby, Perl, Python LabVIEW 53ufis NET
fennsafazairensns, Suiinteya, uilvdeya uaznisaudeya

3.5 lWSiua (Firebase)

ntiua fuinavdnidu Bealmiadiva Batudounfed euiuenndindulisidudosiadnnesios wagl
Foulusunsumdathue 9 winaufiviniules wasviuonwdindu eesfigrudeya wazarfealnisiiunsswesldny
53U Log #ina 9 nsinsetugld dadu Tusiva Santreudtamesaild vhilddosdinisdaneguteyalddondoy

TUSUNTUNSIUIULDY P8A1W) PHP Python Wazdul 9

Database = v ]

Al 2 uanaiulad Google Firebases

fiun https://firebase.google.com/

3.6 gUnIaldmSUNSRRRNE UYL

TudgrunswaweunamsulusknsukauIdmsunIsinnue1unI Uz iin1stdeau 3G Shield UC20-G, Arduino

'
a

GNSS 3G Shield 1 uuadndaansinsotnslnsdnsiiad suf seuy 3G UC20 s995UA2MLA 800 / 850 / 900 / 1900/2100

MHz Faduvesaaiunisinaures Arduino fnihfidsriiin azfiyn,ae939a wasauds gl Firebase way GNSS 1u

YY) -

gUnInlidtuved3G UC20-G vimihitlideyafinauuiinlanlasldgunsaididnnsedndiludSudyaraniioriwinuazians
as . 5

Ansuvus a 9andasudyayunsed @ GPS


https://firebase.google.com/
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B R T

AW 3 VA 3G Shield UC20-G

fis https://www.google.com/search?q=3G+Shield

3.7 Msgausumalulad GPS Tracking ¥asuS®m W.7. n51ud Wndinsa 1in

nav3en und (2557) Anwinseeusumalulad GPS Tracking 909u¥n A.7.n31ud Wadinsa 911n lagld
wuudeuauUaelafihunmsmaseuauasweionuardsyiuanudesiulae sty 924 Tunsiusiuniudeya
NEUINT N nuaTRdeUdEumINIsAuIe wazninyutusavesu3en A7, nsud Wndinsa S1in
3.8 STUURAMUATIIAD UMMUILSLAZLEUN ST nEUAMIEdy g IUATL T

Fows umznimeiug (2555) Aeiifiooanuuuuarairsgunsalfunuudmiuiamunasasiadey aTvaey
fumissnsusuuuiunte sainseeniuukaradweiifioningiag WunmsuwuiinuuAdneadiinnsldaueeng
$relagordensasavdeusunisidauy fulalandlenisudyaiaminssuuanadiey GPS wdavaiiudoyalily
mheanudiigunsal

3.9 N1390NKUUTEUURANINETMUNIMULEINTUNUUUES

Aaned 81350Y (2554) 3L DU LALIULINIINITEDNUUUSFUURAMNETUN MUY d1vunisuuds aneld

v

WAluladRnnueIunINUE 3 WUU A GPS on-line, GPS of line ua: Check-in HaaNs7 Laa1nuIdeilAe wulAnLaY

Y

JunaUlUNITIDNRUUIZUURAAMIL BIUNUULTLIMNZENAUSNYUZUVUERN 9 TNTIngUszasinisldeu Tagazli

q

v
a o

Toyaguuuuvesgunsaiinnuidululs dunulunisldssuuinanuusasuuuainadded aunsadnlu Yssendldlunis

PONLUUKALITEUURAM LML LS Tnn15UsefiudInUsenou MnivauYe9se Uy

4. /A nTIUNITITY
sumoulunmssfiunusudulnesimvesyuuitldesnuuull Tnsasdseneumediusu dugnamadioy GPS 3z
Qﬂﬁﬂ%ﬂlﬁﬁusaauﬁeﬁwzﬁwms%’u%’auﬂaﬁm qisududuiiie sumis (i, 8093y, At wareuERsNSIAROUT)
%ﬁa;&aﬁlﬁ%dﬂﬂé’ﬂ google Firebase ifiarhurldlunsuszananasiiouanssuvisuuunniisely
Tngludunounisiaun Sufusinnismaaesnisidoenduiifmudiu application \ieasanend Sudeyaan
cloud platform Ilagthsnsiamunsiowdu application ianansnfuruazuannaiiievidoyamuansuaruseimesluLen

Tngdnenannniuinieideyaanntuiinlagn1siudinan cloud platform uansianini 4



FacutD)  NSENTIVINTINGEERS 13
SelengD

WNINREVAYTUNINYY

| Get data to firebase(cloud platform) | Get data Latitude Longitude and

[ LabVIEW Extract data from Google Firebase | 4 / / Speed vehicle from GLONASS (GNSS)
| ’ 7" Firebase

/ intemet shield
\ UC20 with Arduino Mega

¥ L:bVIEW/ \

ARDUINO

/
o>

— bool INTERNET:: Connect() \ A :
S { - 5 ~
gsm.printin(F(‘AT.QIACT1)); gl & String GS:: GetPosition(nsigned char sose)
= return(gsm.wait_ok(10000)); (

~ - = (e —ok( N Q gsnprint(F(*4 W
T o T ey P 0 |
Pathl2  2020-01-051515:46 13843673 100025319 21687 Shedig s Ga A (BAcag ) ned 1 tiveout = millis();
Pathl2 2000105151742 138513 100016858 28046 & < g unsi .
Path12  2020-01-0515:19:24 138635%4 100008102 28088 @ o A

Pathl2  2020-01-051519:50 13865555
Path12  2020-01-0515:29:37 13834593
Path13  2020-01-051529:2 13834593
Path13  2020-01-05153%12 13858182
Pathl3  2020-01-05 153417 13865711
Pathl4  2020-01-05 155405 13833941
Pathl4  2020-01-0515:5631 13848116
Pathl4  2020-01-0515:5821 13859093

100006273 5616
100033279 0167
100033279 0167
0001277 47326
100006153 3797

is - previoustillis_timeout >« 3002)

return(F("ait.."));

{
10003361 5084
10002507 28312 <) )
00012333 292m B Q -1

Q 9

AN 4 LEAAILASIFS19NTINU

nandt 4 Ml Library TEE_UC20.h usdsiildifiedeansiu Shield UC20 Tngfds AT command Tnesa

2 firebase.hiia gnss.

h MWauTUlay Thaieasyelec

Faranfazdarnvulugs Realtime Database awsinadndoyalvipgluzuhuuved JSON oulaeguuuuvas JSON

File szifivfeyaidugszning Key fu Value foghadu  {“Latitude”:”13.84408”,“kmH”:”0”} aziiiudngusn Key =

Latitude wag Value =

13.84408 @ugfl 2 Key = kmH @z Value = 0 Fsagdunaiuinisinudeyalugduuuiiagld

- « 9y ] 9
bATDINUIY “” AUTEIN Key NU Value

dun15v9u

YU WebView

a3lUsunsy LabVIEW %13 Request Web Browser 910 Google API Static TiAnunufiriu Tool

Tool uuuauAanasnzalddaielugiiy

lesifiavirdeyaumiliuaasuu monitor

\‘

3 # IWebBrowser2 B
Navigate
[hetps:/7: T ps/api/staticmap?center= | Flags
L * TargetFrameName
[&zoom=] PostData
13.8371506) | = e

13.8371506,100.0285! 16&size=

29 5 ¥11n15 Request Web Browser 210 Google API Static TALAAIUHUT
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31Nt LabVIEW v1n13 Request witalviseygafidaauiulaenisld URL iisiieliuansnsauuiaui

oy | a 1.2, &
foutidumsifia URL lumsdadndasluifielohil

. ) oA Y oaa
NITIEUAUMLIYVIEIBEANINENTLUUNASNT

wngarnipasluluunui

[ —
[z

8&markers=color:red%7Clabel: A%7CSize:mid%7C13.8371506,100.0285995

AN 6 NISALNSARIUULEUT

a a

Tudiuroinsiiy URL Winyinn1sseuiing axfign aesdgn Iikansunuiasidengadulaenisunsaasluuuunmi

Y Y

Tnemsihdeyadidudireanisiiuansnasduunuiivazilusiedu tool 7 concatenate string azvinliAnuansfisn i 7

R
b

Ra;abhal-Unuer?a! e 19 O
Nakhon Pathomh

AMNA 7 UARIANISAUUUNLT

N197119°uveelUsUATY LabVIEW kansazntaisenndindunisvinauvesniidislusunsuiioganiugues
o o @ a0 = o |’ 5o
grunmugimasafouludanuieng afnsvhauassuuadu 2 faidu
Warduivils audunsszyfiegYagtulaefisnazamnsadengaunsaiisvsfinauuazioinisazrinnisiudin
Joyalunsiafoud
Handunass Wasuldflsidunassaziitoyanngudeyarmuandainnstufinlasisaunsaideng deyainie

HBINITLRNILEUNILAL AT EENINITLARBUNAINING 8
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AN 8 MNE19N15YIIEIUSHASY LabVIEW

NIN15Y11914V09USHASH LabVIEW

LabVIEW ¥ Request Web Broser 99N Goosle AP1 Static IARLELT

#1U Tool U WebView
v
LabVIEW ¥ims Request wieliavygaitsmutulasnsla URL

anfieliuanasninvuusi

- - -
YIMIATBYA0IN Goosle Firebase 11D
Fuiidneingunaal

YINSUARIHALTY application

FoueiléFumuiingndt
fumndoyaifoans

Aanwaunsel

ynmsniegauays Iy InguTayavdniintsfium

v

- -
ymsiiansedeuras

qﬂnmﬁmn‘aﬁ'i«n%uﬁ

gesequnIPIBNd = 0

Jnuindoya

Foyeildtumstudingni

Annngunsal

yimstuiintayaudsinsudouly

A 4

Stop

AN 9 {9n15vinauvadlusensy LabVIEW
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ASNAFBINISAAMULIUNINULIASNITNAADY 3 @DNUNNTA TIDUULAALLEUNI9ALTLAUN AN
¢ A & P P g a
1. NSNAEBUADIUNTALARDUMUUAUWLEUNTITTIEN 4.7 NY. waglinIusIN 50 nI./va.
2. NMIve@avan UNsaledsuiuauuinsUasudunadntouszesng 1.9 nu.wazldninus 70 nu./vu
3. NSNAADUANIUNITAIAR B UNIUALUTINITURSUEULINATIUINTUIZEENG 3 NU. karldanusilunisiedoun
60 N./Y. WEAIAINING 10

> — LU e | o
AT 10 NNSNAABINISAAN LY UNINULLEUNIINA1ITU

5. NAN1SAIEUU

nmsaduaulainnsnaasulnen1sARUNLAEYININISNAFDUIINNIT IS LEENIMAS AULSITILANFA U

AN5197 1 WAAIANTNATUTNTZ MU UULAUATILAL AIULSITITANAURANAINVULLAR D UN T EZNINAZDU 4.7

AlalASUATNAADUAULSIN 50 NL./T.

NAAADITZIZNI 4.7 N4l qﬂﬁﬁuﬁn
4.617 530
4.5 530
4.634 4 90
4.565 390

4.532 3 M
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AN5197 2 wARIRNS19NTSTUTINTEEETUAUUNTNSUASUEUNILAN TR kAL AU T AN URANAN AV AR DUT

SEEYMMAADU 1.9 Alalnsiagnaaaunlnif 70 N/

VIARDITTHINI 1.9 NY. qniituiin
1.719 390
1.889 390
1.674 390
1.794 390
1.789 390

AN5199 3 BAAIANTININAABITUTINTEEE NI lLaUUTIURS UEUNILINNINLINLAEALLEITIT AN A LRANA AU

P = = 2 o
LARBUTITLYENINABU 3 NLAUATUATNIAGDUANNLTIN 60 NIL/TL.

NAABITZILNI 3 Nl qniituiin
2.656 490
2782 490
2.766 490
2.803 490
2.288 390

NA5199 1,2 ka3 1Hun1santuinn1svegeusEeenIslunIsAE e UNNTUYIINISS S UTEULAAISININT 11

m:mmemmmmmma@u%w:ﬂmm

4.5

3.5

2.5 : \

1.5

nanaaay (nu.)

k|

0.5

1 2 3 4 5

anulunisaga

ol 50 N3/, 50 N3/ 70 NH./BH.

29 11 uansnsilssuiisuresnsneaeuluszzniewng o
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nMsAnINITIe Bos matauewndindutuuaudy aunsneivaneramsideldsed

wan1sUszAnsamuesgunsal UC20 ilefinnsunlunisiuuusanisvaaesvesgunsallunisszyfidaiietily
wdavunonnaledy naUsngd nansmeaemuitnsdsteyatulg Could platform fszAns nnlunisdsdeudnei
wnuaransnsoadlfusiuwiduitauasnsseymulunisaedeud dleumandeutesuasivsyansiinmgs

SNSRI NALRYA AB3dgn WU NIMRRestutuegfunstufinlunsdiifinswdewduni
tu matufinduearsdnugeiisnfusiadosmnimstufinduiissernarlunstuiinutesadausunadessmimaidou
dutuonvagliildsuiindoyaisilidoyatudumilimstuiindusaandou saudnisthdoyaundiualusauiniy
liAaldliiBemnnutindienaashlimssuugnstunanndousnddymnsadodldaiiFesnisarmasBongidai

Ttaduang o vilinaansianainanszeznanleas

7. Yaidusuuy

1. Aenfugrsmaduiesandeyaiifidouiinzanden uwinadoulusunsutuenaarliannsomideyarin
Anduaalle Fvnvvzdienuiiananegtadnides

2. mstuiindeyatuszerlimsiliasadomndeyaasznaaluduidunmsiasudumahdsihlinain

Ny v & 3 o V= val a a g{
puunltantaglngavaziunlulunstuiinluiainuazdeaundeu
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nausen und. (2557). nrseeusumalulad GPS Tracking vasusem .7, nsua ondiwsa 91 GnendwusuSayan
UNUUAR). NTUNN: UNNINGNFENTUNN
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Books online distribution system

FUSUL AMINNAT, 150 HUNATZ, HIUNA DURNITNAA® WAL UNINT LRENIE®

Wanthana Lumtaweepukdeei, Satit Termkla’, Nainapas Injoungjiraki’c3 and Napaphorn Jiaphong“*

b 234 g iyunaluladansaumewasn1sdedns anivendesuagiiududadnszen

[N

unAnge

gafasmbenilsde uduissnissmiamemindunuaniuiien 4 wu Sudvill Suasanide Sumivde
drtinfiast aaonauluisasswaud Sudlegndufumdluievidsde feonuias uifsdeaaardmiionueviedsuulsl
dissmaduaufesnsvesgnii Jagtudauissdodudesulatuintu udwiienddoTensuusuuuunsdmie
diosmemnuaranliiugnd satsnglfannsatonivdeldmaonamumiuienis miteadsiiinguirasdifie

Ya o

Wannszuudmienidsdessulad uasfnwianumunzauvesssuvimienisdeseulal fideldiiassitazoanuuy
spUURIENguiuUUTIaeiinn (Waterfall Model) Waruaszuufaen1un HTML, CSS, PHP way SOL Tagldlusunsa
Dreamweaver uag Atom Tumsafiadume sauvisldlusunsa MysQL Tumsdanisgrudeya saarnnisuseifiuaniu
wnzauvesszuulneidenny $1uau 5 au wuln Sarmimnzauvesssuulnesaluseduinn (X= 3.87 uag SD = 0.42)
Tnefanumuizauaiunisidnureundndulussduuin (X= 4.08 uaz S.D = 0.33) 583830AD A1UNITIATIZRNAL
sonuuuszuuiinumnzalussduin (X= 3.81 way S.D = 0.52) uazsunsesnuuugiudeyaiimumnzanlussiu
wn (X=3.70 uay S.D = 0.40) feifu annsnthszvuantszgndllugshafiAeadedld veninissuuamsinisudafiou

andifeniunstissiu nisbinzuuukazaNAMALYDIgNAT

° '

AdAy: szuvTmieniddesoulay; Bulsddmhenddosoulay; SHuvenilideseulad

Abstract

The objectives of this research are to develop the book online distribution system, and to study the suitability of
the book online distribution system. The development of book online distribution system uses waterfall theory
which consists of 1) system analysis and design, 2) book online distribution system development, 3) system testing,
and 4) system installation. The programs that the researchers use to develop the system are HTML, CSS, PHP, SQL,
Dreamweaver and Atom. In addition, the program for managing database is MySQL. After the researchers have
developed the system successfully, have 5 experts assess the suitability of the book online distribution system.
The expert evaluation results show that the overall system suitability is at a high level (X =387 and S.D = 0.42).
The suitability of the use of the application is at a high level (X = 4.08 and S.D = 0.33). The suitability of system
analysis and design is at a high level (X = 3.81 and S.D = 0.52). The suitability of database design at a high level
(X = 3.70 and S.D = 0.40). Therefore, the system can be applied to related businesses. In addition, the system

should alert customers about payments, ratings, and customer reviews.

Keywords: Books online distribution system; Online book trading website; Online bookshop

* Corresponding author : naphaphornjia@gmail.com
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mMadanbiniiu (World Wide Web) nglsiunmsgrumsidenleadendu aunsawmdeudredeyararsaninislugadn
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nanuduiuazanudidyiang1n Ssiwunszuudmiiewideseulay iletisdneanuazanlignin
aunsnidendeniiadeldognennd uaransanouaussamieIMIYesgnAT T Wunsfiutemiemss e uay

anduyuasld

2. IngUsaeAraINTIveY
2.1 WanmunssuuImneviladesaulal

2.2 WisfnwAnumlnzauueessuuavineutedesaulay

3. suieauisive

Tunsdnvinszuvdmiienifedessuladdin1s@nw13Isnis wuIn1e 9931100 waryinANU bR alavesun

'3

Weterisznaumeezlstne fduneunisaniiunuediels mnuudsinisfiusivsudeya Tinseideyafiazldlunis

4
ponuuugIutoya tethiniauszuusely Taeuusld el

3.1 MQuiIIATIERUareNUUUTFUY - LUUTaesinan (Waterfall Model) 138n8ndonilein “Document-
Driven Model” %38 “Classic Model” &nwaugmmhamuesiuudiaosiinn fo wenssviunsvdnesnidunszuiunis
go8 Waunfiaznszurunsnud iy Weviinszuiunisleluud aglianunsadeunduluudlunszurumsisinuanls 3s
Wisuiadioututhanliaunsaluadounduld nadwsildlurasnszuiuns wlfidutoyadrdmsunssuaunisdaly
(el BFILUGY, 2559 : 48)

32 nuiimIseniuugiudoya - niseenuuuszuugudeya Wuduneusnlunsadegudeyn gausvasilunis
oonuuugudeya ileananuddeuresdayalugiudeyans viliansnsanevaussnnusndulunsdenldtoyaluand

dunge Gelvingiaaeuanugnies ansanmuadnyaensiifeyadmsudldudazuszian wu nilnauaiunseg

Y

v

Msenddeyavesdaedlaminty wagliaunsoudladeyaie q lugiudeyals wiinnuanunsadeuteyadudndigseuy
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wazanunsaufledeyalunisisduala Juvilviidasysenitdoyadunisiawilusunsuld (Usewn ngnedseiasy, 2556
31)
3.3 ngqujnsdanisgiudeya - wuudiaesgiudeya Wuaolnenssuiinnuddgysessuudanisgiudeya

(0BMS) lunisunanlddaivdeyaingaclugiudeya wazAmuamuduiusseninedayanie o MAeites funalulad
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4.1 MINATIZRUAZRDNUUUTZUU (System Analysis and Design)
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4.2 NMIRAUITZUU (System Implementation)
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4.3 MIVNAFBUITTUU (System Testing)
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M19197 2 WARIKANTSANYIANILMIEANAUNTRBNLUUTUYBYE (D)
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a. amugndeslunisiisuaasiunai 3.60 0.55 )
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PHP Myadmin Tunsadauma sauvildlusunsy MySQL waz CMS Bootstrap lun1sdnnsgmudeya HavINNTUTELETY
Asnzanvesssuulnegideang dnu 5 au wud ssuuiianamnzanvessruulaesalussduinn (X = 3.74 uag
$.D = 0.44) Ineflenumanzauvasssuunuiassinazeanuuuszuulussiuan (X = 3.79 uae S.D = 0.47) sesawunde
sunisldauneundindu fanumunzanlussauun (X = 3.78 uaz S.D = 0.48) uazatunisesnuuugiudeya fanu
winnzanluszauain (X = 3.65 wag S.D = 0.36 3) awnsaaguladnssuudmiendndusininniunesuladiini
mnzaunazannsathlulflumiugsiefifedesld Feiofudesnsdminsduiuazaunsaussiutuguasmagsiold

° '

AAARY: STUUIMNENanSaeinInnueaulal;

Abstract

Fresh coffee is an outstanding beverage and is a high-income business today. A lot of people in socialism drink
coffee, especially people in the working age who ten to drink regularly. To get ready to drink fresh coffee must go
through the process of roasting, grinding, and brew. In addition to receiving ready-to-drink fresh coffee, many coffee
grounds are also available. Most people discard coffee grounds because they understand that coffee ground cannot
be used for other uses. But in truth, coffee ground has many benefits. Therefore, coffee ground is brought to
produce various products such as skin care products and agricultural products etc. This research article aims to
develop coffee ground online products distribution systems and to study user satisfaction after the development
of the system using the Dreamweaver program, PHP, Myadmin and Photoshop in the creation of a work system, in
accordance with the method of the Waterfall model theory (Waterfall), use HTML, PHP, MySQL and CMS Bootstrap

as a database management system. Results from the study showed that the development system is convenient,

* Corresponding author : naphaphornjia@gmail.com
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fast to work on the order of coffee residue and properly store product information. The system can alert a small
number of out of the rest items, sorted by suitability. By bringing this developed system to experts, the assessment
is appropriate in 3 sides: 1. Analysis and design of the system found that there X = 3.79and S.D = 0.47 2. The
design of the database found that there are X = 3.65and S.D = 0.36 3. The system usage side found that there
X=3.78 and S.D = 0.48 found the average value in many criteria (X= 3.74 and S.D = 0.44) The expected benefit of
the research. Online Coffee Product Distribution system Can be used to distribute online coffee products to related

businesses. Can add advertising channels to PR and sell products
Keywords: Coffee ground online distribution system;
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4.1 NMTAATIZRUAZOBNILUUTEUU (System Analysis and Design)
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3.2 NMIWAIUITEUU (System Implementation)
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Abstract

The objective of this research were 1) to develop an online football stadium management system using a
responsive web application 2) to evaluate efficiency of the online football stadium management system by using
the web application 3) to study the user’s satisfaction of users of the online football stadium management system
using the responsive web application. The function of the web application consists of 2 subsystems. They were
reservation system and product distribution system. Using PHP, CSS, JavaScript and SQL language. MySQL is a
database management system program. The sample consisted of 5 experts and 30 customers were selected by
purposive sampling. The research tools were the questionnaires. The statistics used were mean and standard
deviation. The results of evaluation efficiency of the system was at the very good level (X = 452 S.D. = 0.41) and

user satisfaction was at good level (X = 4.09 S.D. = 0.75)

Keywords: Online football field management system with responsive web application
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Abstract

As online shopping becomes more popular among consumers, the researchers are aware of the importance of
creating an online marketplace for increasing channel for selling screen printed t-shirts. This is the way to reduce
store management costs and increase the efficiency of the store and ordering information management. This
research aims to analyze and design the system of the online t-shirt printing store and study about the
appropriation of the analysis and design of the system. This research is based on the Waterfall Model and started
by studying secondary information which is research regarding selling screen printed t-shirts. The researchers then
analyze the problems of the previous system and solve them by using web applications. The results of the analysis
and design will be presented as a Data Flow Diagram. The database is designed by E-R Diagram. The system interface
and users will be presented as the pattern of screen structure. Anyway, the appropriation of the analysis and
design of the system is assessed by 5 specialists. It is edited based on the specialists’ recommmendations so that a

model of web application of the online t-shirt printing store will be appropriate for the development and usage in
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real life. The results show that the system is very appropriate for usage and development. The average is 3.93 and
the standard deviation is 0.46. In conclusion, the model of the system of the online t-shirt printing store is
appropriate and able to apply to the development of web application the online t-shirt printing store or other

similar stores.

Keywords: Online T-shirt Printing Store, Analysis and Design Online Screen Printing T-shirt Store, E-commerce of

Screen Printing T-shirt Store
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4.3, HaN1TIATITANITYINNUVBIIEUU (Physical Data Flow Diagram)
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4.3.1 WNUAINUTUN (Context Diagram)
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432 LLNumWﬂszl,La‘ﬁaiJ“aszﬁu 1 (Data Flow Diagram Level 1)
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