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ABSTRACT

Nowadays, there are more scammers doing car thefts. Especially in 2021, there
were over 2000 cars had been stolen and most of them never return to the owner.
Therefore, we have developed technology in various fields to be more secure in assets.
Thus came the idea of detecting and inspecting car license plates. To help increase
the effectiveness of tracking stolen cars. It is also applied to database systems and
MQTT to work efficiently, which will use Python language to develop programs. Python
is a programming language that was developed independently of the platform. In other
words, Python can be used with many operating systems. Making it possible for anyone
to use Python to develop programs, Python is highly capable and can be used to cover
all applications. Therefore, the idea was to use Python to write a program to detect
and verify vehicle registrations to display on the screen for image processing. It is used
in conjunction with the Goosle library. cloud vision, a library that collects various

functions to be used to catch stolen cars
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1.1 anudrayvasUsggninus

lutagUudggivseivg Junumludiadsedriuduegraunn vilinislddin
azaanaute Ysenoutu nslasnssusnsuduindwienq Tnglud 2564 fsausiign
Tasnssuanng 2000 fu s13sdundnluimumelladlugiusine dWeld fanuvasase

a

Tusuningduinndedu Juiauundnlunsnaiuiarnssaeutensfousaoud iere
\inuszansualunisauAusasudiignlasnssy TagesUszgndidnfussuugiudoya uas
MQTT i alwaunsavinuldedrefivszansaimuazsims Jeazldniw Python lunis
finmalusunsy leulusunsunadulayaadounzitousasudii evlunansnady
Jammdmiunsuszanananin Tnednisldnssaufulausis Google cloud vision duiu
lausafimusuiladdusine tietiluldnwuiusosudiignlasnssuly udsandudeyadivh
manmadulfesgnionsazdsteyamariul luwoundiedulad e Hutewndiadui
aulneldfusghaunsmansuazazainauie shilsiannsatiewaedmihiviedsuiinveuiias

AAMIUTDUUANSUAULLNLD1B

1.2 IngUsasavasUSyqdnus
1. Anwimsnmunlusiasuagn1e Python
2. tilefnutuneuIsnmsUsranananIMLAZNISINUS LY Google cloud vision
AP
3. AnwAnwinsvieulausni Google cloud vision
4. Fnwanmsiiudeyalugiudeya

5. Anwinisdsloyariu MQTT wayditannuudaious1u Line

1.3 waunvaIUIyIinus
1. Weulusunsuseniw Python lifasnsansiaduthensdounasiesasud
Weulusunsuaen1e Python $auAU SQLite database
3. WWeulUsunsurl80191 Python Iianuisasu-dedoya MQTT saudu SQLite
database

4. WeulUsunsusienie Python Tianunsaudafeunuszuulatuuiietiols



1.4 YUABUNITANE
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Anwnsidsulisunsunlen1e Python
Anwinisialausnd Google cloud vision SauAUATYT Python

ANWINANNITATIIU ke An1UNene ey

S

Anwinssudetoya MQTT waziiudayalu SQL wazdsdayaruszuulal
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NauLATnaNNISNINYIVY

2.1 Python

Python Aedenuildlunsideulusunsunwmids iunnlusunsussiugedild
fuoghaunsvians sgnitanntulagliBefntuunamiosy nanifeanniniuniw Python
lé’fﬁgwuizw Unix, Linux, Windows N, Windows 2000, Windows XP #3auilbfseuy
FreeBSD Bnaganilanimi fidu Open Source wilauagna PHP ¥ilimnAuaunsadiazii
Python mnwaunlusunsuvesslavilaglddeaderildans uazanudu Open Source vin
Toifieud el Python flenuanunsogeiu uadldnuldasuauiunndnuasa

¥ Python gnasitiuinannn1wn® n1suszananaagyilukuusumesniines

2.1.1 wanUs¥y1vaIn1w Python
Python uniwnitanunsaasrsnuldainuanansyuausiend (multi-paradigm
language) Tngazuataylsfiunnniinig coding wiatuildauninninwuuia 9 wivgidu
N151U1L8IMa NN15URINTEUIUNT AU (Paradigm) kuU Object-oriented programming,
Structured programming, Functional programming L& ¢ Aspect-oriented programming
viennldiauuuiien o wazthaldsamiu 81 Pythontudy awdiinsasieaeusingy
wUswuugang u (dynamically type-checked) wagld Garbage collection lun153nnas

PUILAIIUDT

2.1.2 AMANEMUZIAUVIINTEI Python

Python aliuayulwiIAnuuLgaing w58 OOP (Object Oriented Programming)

- pythonifunwmreufinmesitlidnyadinisldnunazidunviifanuds
NeUgaN

- TAnfideuse Python ansathly Run vuszuuuftinisduq I wu Linux,
MS-windows (95, 98, NT, 2000, XP), Amiga, Be-OS, 05/2, VMS, QNX, wag 53 uus uq3n
WINUY

- Python auayuinalulad COM 289 MS-windows

- Python TaLmsgIunsBuAesiia Tkinter JaatuayuuLszUy X windows,
MS-windows az Macintosh msldisds Tkinter APl 9elilusunsaeslifeauilulfniile

WlusuvuszuulfuRnisduy



- Python tUu Dynamic typing fie mmiaLU?{wmﬁm%a:galﬁdwuazazmm

- Python # Built-in Object Types A® Imqa%”lwaq%’agaﬁ'mm'ﬁaiﬁﬁ’l@ﬂu
Python Uszneuse dad, Anduun3, ands Aesdensldeuuasiivssansnimgs

- Pythonfiia3esiiosnsy 11nane Wu MsUszsnanaindlid nsSedeya ns
Fesoanss Msnsavaeuiioulavesdarny mswnud Judu

- Python fuenadmiudnnis Regular Expression

- Python ﬁmaqaﬁa%’wﬁumﬂﬂ’ﬂﬂ’wmaﬂ’uauummma laun COM, Image,
CORBA, ORBs, XML 1Tugiu

- Python 4AN15%1U28AMUT10 8198 n LU R ansadhnsiuiimiaeanusily
sewladliinanuldegnadiusyansam

- Python auaaliilsyadaues Python torlimelulanniwn ¢/C++ 16

- Python auy1m 1lU kN3 uLues a9 Dynamic Link Library (DLL) Wil old
59UAU Python

- Python ﬁma@aaﬁ’uawﬁmﬁmﬁm?%ﬂ 1UsLwa 1550 regular, expression,
xml, GUI wagauy

- Python Usgnausenegad miuasne Internet Script uazAnsofiudumasidn
b1 Sockets, wagvinneddu CGl Script asonauldaumds FTP, Gopher, XML LLazSuq
anun

- Python @3115aU5201aNun8AIUA1AEAT LaglrInIsuAIanslaog 19l
Usgansnn

- Python Sl sfduaiuayugiudoya U MySQL, SQLite, Sybase, Oracle,
Informix, ODBC LLaz’S‘u“]

- Python dilausi3aduayuaiun1sasianmnsmiln 1wu vihaimiuae vsenm
T 1301 UToA1UUUAN Aasnauludnlwaluniniuusige lasgrsazainiazil
Usgansnm

- Python filausn3atvanuimutyeusshvg

_ Python ilausi3dmsuadraenans POF Taglidasfinda Acrobat Writer

_Python Tlausi3dmsuadng Shockwaves Flash (SWF) Taelu desfinda

Macromedia Flash

2.1.3 daudsuay Aaeulunien Python
Python lddndudeslseniadiuusneuldeu auisafvuna1duin wazisen

T9ldiae urnsPefauusves Python feaidulunungead
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YUAUMBFAIDNEIHILA 1 Fadull
Lk UsudiaeaIng

o o

)
)
3) iuldydnualivey wu #, 7,5, .
) shuusiedligiiuian gianuldheunai
) shuusldmiuianiiunlng  Jaumneseiu  (case-sensitive  LUU

Wefiu PHP)

2.1.4 @araeulunie Python
and, as, assert, break, class, continue, def, del, elif, else, except, exec,
finally, for, from, global, if, import, in, is, lambda, not, or, pass, print, raise, return, try,

while, with, yield

A

File Edit -Shell Debug Options Window Help
Python 3.10.0 (tags/v3.10.0:b494£f59, Oct 4 2021, 19:00:18) [MSC v.1929 64 bit (
|AMD64) ] on win32
Type "help", "copyright", "credits" or "license()" for more information.

>>>

Ul 2.1 TUsunsu Python 3.10.0 Shell

2.2 OpenCV (Open Source Computer Vision)

OpenCV 8811310 (Open source Computer Vision) 1ulausiSiendunisideu
TUsunsu (Library of Programming Functions)Imsﬁauiwgg%q'qLﬂwiﬂﬁmmammaﬁw
ARNTiIMesWUULTalny (Real-Time Computer Vision) LANTIWa19n#RILlAY Intel ui
aevidaldFumsatuayulag Willow Garage nuinde Itseez @ssosngnidndolag Intel)
OpencV Hulaus3uuutuunanesy (Cross-Platform) wasldenlsnsaneldadnives
BSD wuulewiugeasa (Open-Source BSD License) OpenCV deaiuayuinsunisnnisiieus

\T98n (Deep Learning Frameworks) 16ikn TensorFlow, Torch/PyTorch Wag Caffe



2.2.1 szuud RGB
RGB 8811970 Red, Green W@z Blue wivsuaninavesgunsaididnnseiind

Vo ldmaluladilunisvinau linazduae LCD, CRT, Nas9anenIn, awnuwes

Ul 2.2 2380 RGB

2.2.2 2 WIzAUEWN (Gray Scale Image)

AMEEdUA Wienmn M awsgdudnidunindsusazaelunmie
Asduvead Taeusagsumaieyandalaviniu fenszivdmiegluts 0 s 255 1esan
ATWE RGB tAnannisHaL e uasdun iTer aundu lushnsidiufiunnsietu Saiily
Fuldlsenn flgthamduvhansdszanana Weliiedenismiuiniwesihnisulaning

Tdunnseduimney FanInseauaNLURAIN A TMUaIN NG

Ineldgnsnendinenans :

Gray = 0.299xR+0.587xG+0.114xB

Gray ABATANULILYBIALNITIAT O — 255

R: &A1 0 - 255, G : 4iA1 0 — 255, B : 1A 0 — 255



2.3 Google cloud vision API
API §9311310 Application Programming Interface A9 19411901515 0NAD Y9994
wilsnvzdeusaiuiulediliuinig APl 9nfidu Wusnaniviiilusunsuuszenddouse

Aulusunsudsyenddu wseeumvhauniuseuuUuRnTs

9

Cloud Vision APl Wt uu3n1s machine learing @t5an 1wl @1u19031AS 8%

awanglaegrausugiaiuisanlulganulaviud usnnstglelnlifesnaiad i uneaunis

v
a o

Waiw Ande panmeesluea wsizgiiasndud dansiauiuazdsulgsssansnmeg

9 Y
[

domdatanue uduimngldassinmaislutiululinsesdluszuu v3ns Cloud
Vision fiazannsnnauldegaudugrifluamiulsznouludae Ty Tauln 1113 uazlew
og1auiud Tagluuinis Cloud Vision APl azUsznaulusng Vision API wag AutoML Fald
ndnn137 318 nusEA18Uas (Optical character recognition) WAz 11545 BUT¥8ALAT B4

(Machine Learning)

1 «_ loads 2

k=1 Cloud ele B
Q.* =1 Storage > - Pub/Sub — o)~ AppEngine —— D

Sa

/=, AutoML
Viston

& Vision API

g‘dﬁ 2.4 %anN15Y19U Google cloud vision API




2.4 n13539U3LB9aNn (Deep leaning)

Y

a Y oa o . <, | =3 aa a v a .
N13L38ULIAN (deep learning) LUUAIUNUIVBNITNITNTILIBUFVDUATOY (Machine

a ¥

learning) UNNUFIUYDLATIUIEUTIEMTILULATNITSHUT IR N YL N1TITEUTANTA

Y

Y o

JuldvawuunsSeuiuuuifaeu msSeuiuuuisdifaeu wezmsdeuiiuuldiifaeu fin

Y

v '
a a =

"dn" TuNfaunu18u191nN1SARTUTDIATIUENA18TY NTUSEANTAINUINTU NISISeUN
azaindu uwarmadlalulassafiandaaudy nsleudiddnivaesusuudauanslusua

2.5

—
Deep Iea
L7 —

|
Supervised

\ |
Convolutional Recurrent Neural General Adversarial
Neural Networks Networks Networks

[ Auto encoders ]

3UN 2.5 MNsIuMsiSeuiean

N1338us8dnasanUseantavateyszian Awelull msseuswuulifaou
(Supervised) Convolutional Neural Networks (CNN), Recurrent Neural Networks (RNN),
General Adversarial Networks LLasmsL'%sJuitwuhjﬁ;:iaau (Unsupervised) Auto encoders

Taglunentinusiidonladanasyiu Convolutional Neural Networks (CNN)

2.5 Convolutional Neural Network (CNN)

Convolutional Neural Network %38 CNN ﬁﬁluﬂ ulASId3519 Neural network Luu
fiery Aauanunsalumsiiundogavszinvguamlédiniy Neural network s1lusnn
w&NN15VeI CNN Aannsiild Layer wiiafivaw Mi5un771 Convolution layer @svimiinfiaria
LD1AIUANNY) VBININDBNN LYY LEUVBUVBIINGHIIY Lﬁ'a‘hﬁmmammmﬁ&miﬁﬂwmmm
nwleegnefivsedndainuasusiugilu CNN agld Convolution layer unusenauiu Layer
¥30 u 19U Pooling layer waInau Layer fana1Iu1T UM B AU Tnea191U4 oy
Hyperparameter U199813 WuwwAves Filter layer (Gadudrumilsves Convolution layer)
LaZF1WIU Channel wos layer 33n15tiendaus1eq inUsznoudul Fondndulasiadn
(Architecture) ¥®9 CNN sﬁlqﬁwmmmu L% 4 LeNet, AlexNet, VGG, ResNet, Inception

Network tJu@u



Fully
Connected

Convolution

Input
-

Feature Extraction Classification

U 2.6 Tassasnalagnluves CNN

2.5.1 Yumaulagdu (Convolution layer)

a

Convolution layer Pigsgsiutuiiogsn q vadluaa CNN, Conviayer vt

D

anae1 Feature d1figy 31ngUNM, Convlayer fAuiiAyaTIN AR INENTUSUDY Pixel 7
pguTulnalAssiueilime Wisulfiguiunsyinaues Neural network 5351A17
Waunn 9 Neuron ¥8¢ layer neunidimieiu i Conviayer \donilagiyauiaAusiani

F99N13138011 Receptive field

v
4

31]‘17; 2.7 Receptive field

]

=0 000

2.5.2 %’umaﬁq (Pooling Layer)
Pooling Layer iJutuiliienain Convolutional Layer Tnelidfmanederili
YUAT8S Feature Map an a3 lumsAnnaaunsaldeidingn (Min Pooling) Angean (Max
Pooling) Was34 (Sum Pooling) LavAade (Average Pooling)22 TunsAiuiel Feature Map

srgnuuseaniliu vdenvuin Bmnldis Max Pooling lun1seuim A1 lanferigeen (Max

Value) vadusiazudan
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‘.Max-pool
2x2 filters
21| 8
5 | 4 o1 tel 7 .“
1
LRI EIRAN RN
2| a|6|3|85]1
| 4a |6 |6

JUM 2.8 7WUTENUNTTINAIGIEAMEINTEY 2x2 LagN15iRauMNTed
JUT 2.8 uaneISM3f1wIny Max Pooling 910 Feature Map fluun 6x6 uiien

Tunrsewiniinug I Pool fuwa 2x2 vien Yayadiegluvdeny f(my, ny)Usznause

(g i) fatunadwsnlaann1syi Max Pooling Ao 4 9ndudadeu Pool lufsudendaly

f(mi,m1,) waviilaunseiisudenaeving

2.5.3 %y’uﬁiauimauyjai (Fully-Connected Layer)
Fully-Connected Layer fife Hidden Layer Wag Output Layer 983lA33918
Uszamiiien sy Fully connected Layer ?Nﬁmﬁwmumiﬁaui (Training) WAz N1FALUN
Usslnnvesing lngnadns Aldfdediuiumes Class fidoanisdmun Tassionuu CNN

anunsaflaztity Convolutional layer wag Pooling layer langnglaidnnin

2.6 Pandas
Pandas 1Uulaus73 Python LUY open-source fiflia3osilodnnsuazitaszvidoya
Uszansningdlaglilassaideyaiife Pandas 1nanin Panel data HQmusiusunis
IATwviveya (Data analysis) karn13yAuazeIn (Data cleaning) Fadu Process fiddy
wnlunsvieuiuteya
2.6.1 AuaNUAYaY Pandas
1) eouldnd Data frame 52015 2uardUszAnsnnndounisadng index
Susfuiag index Afuntosld
2) Lﬂum'%lmﬁaé’m%’uimam%ayjaaﬂu in-memory data objects a1nanabna
#1199
3) msdndumisdeyauazsunisiansteyaiiviamely

4) Reshaping wag Pivoting data
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5) n15%1 label §1115UN"3 slicing, N5 indexing Wag sub setting ‘Qﬂﬁi’fa%laﬁﬁ
vualng)

6) lassasndeyaausn delete vi3e insert 14

7) dangunu engine tielanunsaldnsaidiung split-apply-combine fu
data set

8) 13 merging LA joining U949 Data set ﬁﬁﬂizﬁm%mwzﬂﬂ

9) flaridu time series: N15a319 range vasTukazaNiveINITUEB LAY,

A15818 window statistics, 115818 window linear regressions, N5 shift

W wazn1s lagging

2.7 SQL

SQL gou191n structured query language Aanwi llun 5 deulusunsy e
Jansiugiudeyalaeamnis Wuaiwiuinsgiuvussuugudeyadduiusuazsiiussuy
19 (open system) mneiiasianansalddds sol fugrudeyadaladld uaz Mdesu
Wendudedsauniy svuugiudeyaiiuansiafuasls sadndmdeusy liisrawise
Fonldgruteya vielailélaslifndasuguteyalngudoyauis uenaniuds saL &
Hudelusunsugmudona Fslusunsy sQL Wulusunsugudeyaiflassadvesnuwiiiiile
e Lildudeu fussansamnsinnugs ansaihauidudeuldlagldmdadedainad
Tusunsu SQL Famsngiazldfuszuugudoyaideduiusuazfunwmis faudsmsau
1§ 4 Ussiomdedl

1) Select query ¥dmsuistoyafisoins

2) Update query lddwiuudludeys

3) Insert query Tdmiunsifindeya

4) Delete query l¥dmiuaudayaseniy

2.8 MQTT

MQTT (Message Queue Telemetry Transport) ﬁE]I‘Uiimﬁ@aium'iﬁﬁayjaﬁﬁwm
uniteldluszun 10T sfuvhaiuuuy Broker and Clients Network siugnesnuuulyianunsads
foyauuy Real-Time luuSunadeyaiitos shlildmdsnusifugmimunanain TCP/P 3
nsdsdayauuY One-To-One WlsiauAamine nsalanndsldimngduszuy 10T iflesan
Tuszuu 10T fimsdsteyanasanan uaz gunsaindsenasuriedideyaludmarsgunsal
vomsdsteyauuy One-To-All Tnggunsalynsafiviinis Subscriber L Topic Taq uu

Broker agl@sudayai Publisher @4l Topic WU Broker %amun
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2.8.1 %#ANNTIINNIUYBY MQTT

Wslamea MQTT wisunuwwesgunsalludadsreanduy 2 Ussiam leiun
Message Broker waz Client MQTT Broker {Juidniiesdsimihfisudonnuiidsain Client
Smilauaziids (Route) WU Client Snsanils MQTT Broker anansadulévane Platform L
9y Window, MAC OS, Linux, Ubuntu Wag Raspberry Pi Imﬁmmmsaa%’m Broker
fuldarmies (On-premises) Liosinidu Open Source MOTT Client iugUnsaifiviwiii
dedomnuluds Broker wavlurauideniunaunsasudeninuain Broker lase e Client
tu ovendugunsniussavlafly wu lulasreulnsaiaes, finead, ennely, nsdwidlede
sullUfspeuiumesing voliillaussdmsudu MQTT Client lesmelunansideusauuy
Publish-Subscribe shlsinsmaiindsadmiu MQTT dulsisnusdestigunsainnieguy
ini3seafientu videvia VPN A fissusivitlsl MQTT Broker agjuu IP Address itu Public
Wieefaien da Client sdue lddndusondu Public IP vafisuraunsadids Intemet
1§ fieawindl Clientl Aezamnsadedonium Client2 18lned Client1 lisndugeaiouse

fiu Client2 Tnenss uild33dsm Broker Avhuihidudananslunissu-dedoyaununiues

2.8.2 MSNNUYY MQTT Client

MQTT Client Huasilddslunisaslud Broker wamun 5 fda

1. Connect Wumsdeswentsiieuseluss Broker lusumouli Client avdos
5¥y Address U84 Broker, Port Adaslnaun@azld Port 1883

2. Disconnect WunsSewalisnnisidiousaain Broker

3. Public \unsasdaninuann Client FulUf Broker Tngnnsimunianysuy
Broker a¢l4@s#iSenin Topic \usafvun

4. Subscribe Client 9g@130 Subscribe Topic ﬁagjuu Broker léuaziiledl
Client Buvhims publish AlallU7 Topic 7ifds Subscribe agidlatiudn
Client azlasutanuluiiuiilaglifosdoue

5. Unsubscribe fafdsenianns Subscribe 910 Topic 1o Topic wilalngi

#n1uwda Connect AU Broker 8¢
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. ip€
Peg
uP

1ish
S ad
publish

Broker Stp,
C/‘-/be

'O‘/b/' )
w‘ Client ‘

351.]17; 2.9 MQTT Protocol

Client

2.9 Raspberry Pi

Raspberry Pi iluneufiumesumadniwuiulaeyads Raspberry Pi dadussdins

v

N3NAATEIANTITDINITNT MY mdsnuaineaitigyldnunalan dsludldau

anansavm i lakazaslanaavialiudulalagdiie aansauntymang 9 Adaylauay

o

wigunseudmsunulusuiam §9 Raspberry Pildunouiiamesndusyansnings s1an

Y
1%
a o

Uszndn wazdlvseansnmgengauldifeiseuslunisuidamiiaslasuauaynauiu 8nns

Y

fyugueoulauwmuiwva wWoyans Wi unau fregalasnu wWedieliyAuseug

Y
'

LAEINUADLNALABTULAZITNITINEWS 9 Aupsuimed Tuinagldaunuialy wie vinwy

nsWgulusunsy Faanunsausendaenlditglunisseuslagamnznsleulusunsy



B Rev 2 (256 mB)
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)

Compute
Module

000d

Raspberry Pi’
family

Feb 29th 2016

RasPi.TV

;sﬂ%?‘i 2.10 UasALALIY Raspberry Pi

2.9.1 auauUAYaY Raspberry Pi (Raspberry Pi3 Model B)

14

Raspberry Pi @u1501d susoszuutasourghuuldarsnieldanela vinla

natewugunsal Interet of Things tneauysel Paglitinideuaziiauladu 4 anusarly

Usgnd [ o ausienuwuges lunsiiudeyanudenis saufsauisadeusedu

wuiuriwazindladiednsae IngsyuuufuRnnsailddu fie Raspbian daiduszuuufinnis

dundillugrugnusuusianldiu Raspberry Pi lnaiany wagszuuudURnas fnmaku Micro

SD Card anansaseanduiasoaustianauazldeuusnisnng 9 wWu Web Server, FTP Server

1idudu Tnefamuaudfssi

CPU: Quad-core 1.2 GHz ARM Cortex-A53 WuU 64 bits
GPU: Broadcom Video Core IV @ 400 MHz
MUIAIUI VWA 1 GB (LPDDR2-900 SDRAM)
MIIAIUILUY MicroSD

4 USB ports

1 Ethernet port

802.11n Wireless LAN

Bluetooth 4.0
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59350 HDMI/Composite #1114 RCA Jack
GPIO 40 pins

'@ Raspberry Pi 3 Model B

Chip Antenna

GPIO Header

DSI Display
Connector
BCM2837 Chipset

Micro SD Card Slot

(Underside) \c
7

Status LED

USB 2.0 Port

USB 2.0 Port

Micro USB Connector

(To Power Raspberry Pi) 10/100 Ethernet Port

HDMI Video/Audio
Connector
CSI Camera

Connector

RCA Video/Audio Jack

31]1'7; 2.11 We$RYOIUDIA Raspberry Pi 3 Model B



3v3

Power

GPlO2
SDA1 I2C

GPIO3
SCL1I12C

GPlO4

Ground

GPIO17

GPlO27

GPl1022

3v3

Power

GPIO10
SPI0_MOSI

GPIO9
SPI0_MISO

GPIO11

SPI0_SCLK

Ground

12C ID EEPROM

GPIOS

GPIO6

GPIO13

GPIO19

GPl1026

Ground

Pi Model B/B+

@
o
o
@
&)
@
®
©
@
©
®

0000060000

Pi Model B+

16

5V

Power

5V

Power

Ground

GPlO14
UARTO_TXD

GPIO15
UARTO_RXD

GPlIO18
PCM_CLK
Ground
GPlO23
GPI1024
Ground
GPIO25
GPIO8

SPI0_CEO.N

GPIO7
SPI0.CE1_N

ID_SC

12C ID EEPROM
Ground
GPlO12
Ground
GPlO16

GPl1020

GPl021

gﬂﬁ 212 ﬁ;m"ﬁlawia GPIO 483UD5A Raspberry Pi



2.9.2 sruuujiAn1svasuasa Raspberry Pi
RASPBIAN
SNAPPY UBUNTU CORE
OPENELEC
RASPBMC
PIDORA
RISC OS

2.9.3 qUnszﬁﬁé’m’l%’ﬁuua%m Raspberry Pi
UB3sA Raspberry Pi 3 Model B
Micro SD card w11 2 GB Al (wuzal class 10)
&8 Micro USB
@18 HDMI
Mﬁ’]"\]@LLﬁﬂQNa (ﬁquqﬁﬂL%@Nﬁ@LLUU HDM!I)
USB Keyboard ez USB Mouse
WIFI

ADUNILMDS way Card Reader

2.9.4 MIAAASTTULUHUANIS
AIUMAAFIFARIBUIATEUUUURANI39IN

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

o Raspberry Pi Imager v1.6

Install Raspberry Pi OS using
Raspberry Pilmager

Raspberry Pilmager is the quick and easy way to install
Raspberry Pi OS and other operating systems to a microSD
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.

Raspberry Pi

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

gﬂﬁ 2.13 Raspberry Pi imager

ynsaenlasiues Micro SD card Tuiitifa

17
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—

Storage X

= SDXC Card-63.9 GB
C— Mounted as F:\ [WRITE PROTECTED]

Ui 2.14 Fonlasiidioamsfings Raspberry Pi OS

a

N31aeN Raspberry Pl OS (32bit) sz

Operating System X

Raspberry Pi OS (32-bit)
A port of Debian Bullseye with the Raspberry Pi Desktop (Recommended) ’
Released: 2022-04-04

Cached on your computer

@ Raspberry Pi OS (other) )
Other Raspberry Pi OS based images
1

Other general-purpose 0OS
Other general-purpose operating systems

Media player OS

Media player operating systems

Ermulatinn and Arama NC

Ul 2.15 spUUURTRNIST Raspberry Pi OS (32bit)

u

davinnsinasasanadliinen Micro SD card aanainaauiimasuarladnlui

Raspberry Pi il
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M Micro SD Card

Monitor

USB Mouse & Keyboard

JUN 2.16 n1sdeusagUnsalseiuues Raspberry Pi

L3 £ L2

A o ~ ' Ao g %) L& aa o 9
Lll@WqﬂqiLﬁUaMmaq‘Uﬂﬁm%‘ﬂ'ﬂ;ﬂum] NUUBIN Raspberry Pi tduntsgusagLan

vainiMsSuuazitiiguiinae GUI

Ul 2.17 nihvsuaniua GUI

insananlusunsulilndananimedids sudo apt-get update Ut terminal
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File Edit Tabs Help

pi@raspberrypi:

g‘tl‘ﬁ 2.18 14da sudo apt-get update U terminal

YINANSTBONLAN

= e 0T AV S5m0 Wa ST 50 e
File Edit. Tabs Help

pi@raspberrypi
Hit:1 http: arch

E ://ra
R package
pi@raspberrypi:

sUM 2.19 WevinnsenenLasSaSeUsY

2.9.5 n151%91uU Raspberry Pi luu Remote Terminal (SSH)
SSH £93111910 Secure Shell Aatansfiansnsauanidsudeyalngvami

7 Uaouse Secure Channel szni19gUnsaliasov a0 19 Linux n39 Unix 1y
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v A PN

sruuUfuRnIsiiugulun1sdndada@ild Shell Accounts Fafifaramefitsausasiuy

v Y

WlUld command line Uu Raspberry Pi anaauisinesia3osduls vuidaisadeniy

Tnganansayinsdnld SSH ladsu 2.20

fgﬂ‘ﬁ 2.20 Hufds sudo raspi-config

v o
= 4 U 1

WaNUNAIEY sudo raspi-config 158USEALVUNTUNNOAIAIYBIVDSA Raspberry

Pi vinnsideniay?t 3 Interface Options iavin1saselugun 2.17
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File Edit Tabs Help

Raspberry Pi Software Configuration Tool (raspi-config)

1 System Options Configure system settings

2 Display Options Configure display settings

3 Interface Options Configure connections to peripherals

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
6 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9 About raspi-config . Information about this configuration tool

<Select> <Finish>

g‘dﬁ 2.21 n19619A Interface U994 Raspberry Pi

YINN5LEaN SSH walne Enter

Eed).

File Edit Tabs Help

I1 Legacy Camera Enable/disable

ble te « line ac g SSH
I3 VNC Enable/disable graphical remote access using RealVNC
I4 SPI Enable/disable automatic loading of SPI kernel module
I5 I2C Enable/disable automatic loading of I2C kernel module
I6 Serial Port Enable/disable shell messages on the serial connection
I7 1-Wire Enable/disable one-wire interface

I8 Remote GPIO . Enable/disable remote access to GRIO pins

<Select> <Back>

Ui 2.22 1en SSH Tusiaen

Mnsidenalyanu SSH server
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File Edit

Tabs Help

Would you like the SSH server to be enabled?

Caution: Default and weak passwords are a security risk
when SSH is enabled!

3U1’7i 2.23 @ennldenu SSH

SN (4 coonono a0 e d ccenon M IR |-

File . Edit

Tabs Help

The SSH server is enabled

3UN 2.24 vihmsUaldeu SSH 1Seusee
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A15AARY RDP 38 Remote Desktop Protocol fa luslamaaiiiimuilag
Microsoft A mSuTaNmiuABLMNIMBSIATEIDU NIUTLUULASETNY TILEAIHALUUNTIN
A w38 GUI (Graphic User Interface) @unafnsslaglamds sudo apt-get install xrdp Tu

Terminal ﬁ\‘i'gﬂ‘ﬁl 2.21

File Edit Tabs Help

()
w

pi@raspberrypi:

g"d‘ﬁ 2.25 19 sudo apt-get install xrdp

7NANSSORAA
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File Edit Tabs Help

pi@raspberrypi:

pi@raspberrypi:

SUN 2.26 \iovin1sfines xrdp w@saiseuses

alofiennsavas Raspberry Pi TneldiFnd ifconfig

B e R

Edit Tabs 'Help

pifiraspberrypi:

Ui 2.27 14ida ifconfig
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¥ oA X

pifdraspberrypi

U 2.28 lofiueninsanes Raspberry P

Senld Run command lagnsnadd Window wiaufiudu R LATRUN mstsc

y  Type the name of a program, folder, document, or

Internet resource, and Windows will open it for you.

[ S—

Open: | mstsc

OK Cancel Browse...

SUN 2.29 B3l Run command Wagiun mstsc

v

WonannasazlanntnaglUsunsi Remote Desktop Connection Ul
Tlalofuanmsauas Raspberry Pi
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.
b Remote Desktop Connection - X

F/ Remote Desktop
»¢ Connection

Computer: | 172.20.105

Username:  None specified
You will be asked for credentials when you connect

(> / Show Options ) Connect Help

31]17; 2.30 TUsun3u Remote Desktop Connection

deldlafiLonnsauazinnisnal@ennaasiuniigis Tivinisld username: pi

Wag password: raspberry 31ntunAnnaiteidng Raspberry Pi OS

conmecting

Session  [Xorg =]

usemamiglfor
password ranq———

oK Cancel ]

gﬂ‘ﬁ 2.31 %1 Login U89 Remote Desktop Connection



U 2.32 nih GUI 999 Raspberry Pi OS

28




unii 3
A5N1sAHUIY

3.1 aunsalildluszuy
Tuduilay Lﬁuaﬂmmﬂ Wavualusguufnniunisansnssusasus lasldnis

UszaanNanIn

Raspberry Pi 3

Remote

Desktop
I Power Bank

Ul 3.1 gunsalvianmuadldluszuy

3.1.1 Computer
Computer 1Juss Input dogawusussasud uay thensdeudluluszuy way

fwthil Remote Desktop TU#a Raspberry Pi

3UN 3.2 Aauitines

3.1.2 Raspberry Pi 3
Raspberry Pi 3 1 udau Station 7 Mlun 154y Data fid91191n Websocket

HIVEMQ wag Wrdeyanlalldlussuussaananin
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3.1.3 ndps Webcam 1080p Ju A875-A
ndas Webcam 1080p ju A875-A Wusuiililumsnsiadusasud Tneidouste

nasadiu Raspberry Pi 3

Ul 3.4 ndes Webcam 1080p Ju A875-A

3.1.4 Power Bank

Power Bank ¥u1a 5V 3A tHuunasanglwleiiu Raspberry Pi 3

gﬂﬁ 3.5 Power Bank
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3.2 N1999NLUUISUY

Detect Brand and License number

VSQl.itc e 6
Input Brand and t
License plate

— 3

[@HIVEMQ MQTT Protocol "8 |
ie 4

Detect Brand and License number /
Websocket

W qie lﬁ' e N\

U 3.6 gﬂLmumsmmumaﬁzw

91307 3.6 9zt un1svineuvessruuinn1uni1sensnssusasus lagldnis
UszanananmisnainnisUoudeua wusuasneud uaz D1enslousoiinein1snsaadu /iy
TUsunsu WebSocket HIVEMQ tiiedstayaluiiulu Raspberry Pi #sldgudayaves SQLite

nasaInunaesazdeguiiaelaluliszuy Google Cloud ilendainsIadusausfign

Y

Tasnssulla agvhnisnsaadumeszuunisuseananani Google Cloud latdunusunsaeus,

Unenzidousasun aanintuguuuuiisnys 1ntuszuvastoyasasudnlauSeuieuiy

v

Tayasaeungnlasnssulugiudeya amudnteyansaiusaaudngnlasnIsy seuuIzds

KU
' '
A v

AuNUesneUd Toyasasud wag sUAeTaud AU ISR SuRATRURIUNIS wow

nawtulan



a (3 1
3.3 N3TUIUNSANAINAITINTNTINIAIUA Lagldn1sUussulananIn

| |

License plate Open camera
information

Resize image

, e
\ < \

License plate

o detection

Yes

|

I

Capture \

f image ; I

Image sent to the google cloud vision
Api for recognition brand and license
number

i Qutput ; l

Match
database

Capture
image

Line notify

JUN 3.7 N3EUIUMIAAMINNTSINTTUTOEUA
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3.4 n15ARAIlUSWNSY Python wazlausnsnandu walwldeusiuiu
\esanlusinsu Python taglausidang o dudildanusaldnuswdulanasusn

v '
U |

Feraililusunsy Python wazlaussanunsaldeusiuduld lngagvihnisyadadausis

v
a o

Andalusinsy Python waglaussnsndu

3.4.1 msdanslusunsa Python
L%Mﬁ]ﬂﬂﬂﬁaﬂ(ﬁjﬂiﬂﬂmim Python 910 https://www.python.org/downloads

LAZYINANSANG

& python’ . .

About Downloads Documentation Community Success Stories News Events

-l
Download the latest version for Windows f&\ \ \‘m
f \ |
i
\\ \ / // ,.///‘

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, m:

Want to help test di ment versions of Python? Prereleases,

Docker images

Looking for Python 2.77 See below for specific releases

gﬂﬁ 3.8 https://www.python.org/downloads

dlovinmsfnsuseusosidrazlalusunsa IDLE Shell 3.10.0 ﬁqgﬂﬁ 39
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r

A

File Edit She Debug Options Window Help
Python 3.10.0 (tags/v3.10.0:b494f59, Oct 4 2021, 19:00:18) [MSC v.1929 64 bit (
AMD64)] on win32
Type "help", "copyright", "credits" or "license()" for more information.

>>>

Ln:3 Col: 0,
5U# 3.9 Python 3.10.0 Shell

3.4.2 pip
Tunisldnwilnsen venamnuegaunsgiufifegusiusnuds vssassdndudos

Andanonalasy (WinnaLasy) WaAuisinzdmsvnuideinsisnisawegalviiud

Y

waeIsmeiu windeuunfianfeld pip

3.4.3 vinnsannslausislaeld pip
Mmsaslvla txt efenslavsiiavunlaedlavsiadAgeadl
1. opencv-python

2. numpy



pandas
pysqglite3
paho-mqtt

N kW

requests

é requirements - Notepad

File Edit View
opencv-python

numpy
google-cloud-vision
pandas

pysqlite3

paho-mqtt

requests

Ln 8, Col 1

v

ety Window

google-cloud-vision

100% Windows (CRLF

sUfi 3.10 0§ requirements.txt

PowerShell  WazRuWANEa

pip

UTF-8

install

35

r

C:\Users\froze\Desktop\requirements.txt Imaé’aﬁmumﬁa?maﬂﬂé%éﬁ pip install r (ﬁlagj

Ilg) faguin 3.11

r . .
| E¥ Windows PowerShell X + v

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\froze> pip install

Ui 3.11

r C:\Users\froze\Desktop\requirements.txt

a & o

Wuwmgﬂu Windows PowerShell
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ynsnsiaaaulaussinenishidsrinaumnldidetianatnnaTuiainfn g

d1159 fegun 3.13

A, testpy.py - (
Edit Format Run Options Window Help
a

File
import io
t os
cv2
google.cloud
pandas as pd
sglite3
t paho.mgtt.client a= paho
paho ir rt mgtt
requests

vision_vlp3betal vision

3UN 3.12 AdsSenldlausiiiinisinn

A (DLE O
File Edit <Shell' Debug. Options Window . Help
Python 3.10.0 (tags/v3.10.0:b494f59, Oct 4 2021, 19:00:18) [MSC v.1929 64 bit (

AMD64)] on win32
|Type "help", "copyright", "credits"™ or "license()" for more information.

>>>
RESTART: C:/Users/froze/Desktop/testpy.py

>>>

sUN 3.13 N15P5@RUMTARAIlaUIISUA

Y

3.5 Google Cloud vision API

inmsidaldusnig Google cloud service
https://cloud.google.com/docs/authentication/getting-started  kaanm Go to Create

Tnedlud URL

service account lagliladaanaasnisadasluany



— Gogle Cloud Q @ Language ~ : 0
Contact Us
Console gcloud

Create a service account:

1. In the Cloud Console, go to the Create service account page.

Go to Create service account

2. Select your project.

3. In the Service account name field, enter a name. The Cloud Console fills in the Service
account ID field based on this name.

g‘d‘ﬁ 3.14 Waltu3n1s Google cloud service

nthnsasslusalaenail CREATE PROJECT wassdelusianuoa

= Google Cloud Platform  Select a project w Q. A :

Dashboard

©  Toview this page, select a project. SELECT PROJECT CREATE PROJECT

Select a recent project

ProjectKmitl My First Project

Project ID: projectkmitl-341904 Project ID: booming-being-341903
Organization: No organization Organization: No organization
Accessed Feb. 20,2022 Accessed Feb 20, 2022

sU# 3.15 1880 CREATE PROJECT

37
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= Google Cloud Platform

New Project

You have 18 projects remaining in your quota. Request an increase or
delete projects. Learn more

MANAGE QUOTAS

- Project name *
KmitlProject

Project ID: kmitlproject-349510. It cannot be changed later. EDIT

~—— Location *
‘ B No organization

BROWSE ‘

Parent organization or folder

CREATE CANCEL

U7 3.16 vin1snsvelusian

devhmsadslusamaiaudaglindieng dagun 3.17

= Google Cloud Platform e KmitlProject v

B 1AM &Admin

Service accounts + CREATE SERVICE ACCOUNT W DELETE ¢ [E) HELP ASSISTANT

Service accounts for project "KmitlProject"

A service account represents a Google Cloud service identity, such as code running on Compute Engine VMs, App Engine apps, or
systems running outside Google. Learn more about service accounts.

Organization policies can'be used to secure service accounts and block risky service account features, such as automatic IAM Grants,
key creation/upload, or the creation of service accounts entirely. Learn more about service account organization policies.

= Filter Enter property name or value

(7] ([}
O Email Status Name 4 Description KeyID Actions
O o3 kmitlproject@kmitiproject- (V] KmitlProject No :
349510.iam.gserviceaccount.com keys

UM 3.17 wihdsasalusianasaseuion

Tnglunounsnisnazdaluanunsadalduinis Google cloud vision APl la3sdeiinis

Weldusnision Tagludl https://console.cloud.google.com/apis waadendi ¥inisiden
ENABLE API #s3Ufl 3.18
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= Google Cloud Platform $e KmitlProject v

Enable access to API

0 Confirm project You are about to enable 'Cloud Vision API'.

@ Enable API I

3U7 3.18 Waltu3nns Google cloud vision API

ntudlud https://console.cloud.google.com/iam-admin/serviceaccounts/ i

¥n1508 Service account key TAlTousanU Google cloud vision APl LINAULUSHATUDIT

Google Cloud Platform = ¢ KmitlProject «

& 1AM &Admin v

Service accounts == CREATE SERVICE ACCOUNT B DELETE : 2 HELP ASSISTANT

Service accounts for project "KmitlProject”

Asenvice Account repeesents 3 Googie Cloud service idaniity, §UCH a4 ¢ode runiing onCompute Enging Ve, App Engane apps, o
pyttamsrinnng cuttide Gocgie, Learnincre abO( S8 vice nocturty

ganizationpolicies canbe Yoed to sacyre Janiee 3000uNts and biack 1icky setvice acoount featutet, such as automatic 1AM Gragt

¥y creation/opload. or the creation of saride acoauR s entirely. Learn imors siqut setyice ascount cignnizatian policie

= Filter Enterproparty name e ° -

O  Emal Status Name 4 Description Key 1D Actions

O o8 kmitiproject@kmitiproject- [} KmiiPropect No :
349510 iam gseviceaccount.com heye

g‘dﬁ 3.19 1den Google service account
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= Google Cloud Platform ge KmitlProject v

B 1AM & Admin v
& KmitlProject [E] HELP ASSISTANT
DETAILS PERMISSIONS KEYS METRICS LOGS

Keys

Service account keys could pose a security risk if compromised. We recommend you avoid downloading
service account keys and instead use the Workload Identity Federation . You can learn more about the best
way to authenticate service accounts on Google Cloud here .

Add a new key pair or upload a public key certificate from an existing key pair.

Block service account key creation using organization policies.
Learn more about setting organization policies for service accounts

ADDKEY ~

Type Status Key Key creation date Key expiration date

No rows to display

3‘1]17; 3.20 1N1399 Service account key

Tdenusennidu JSON ﬁﬂgﬂﬁ 3.21

Create private key for "KmitlProject”

Downloads a file that contains the private key. Store the file securely because this key
can't be recovered if lost.

Key type

@® JSON

Recommended

QO P12

For backward compatibility with code using the P12 format

CANCEL

Ul 3.21 FonUszuamidu JSON
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devhnsveAddnianglasulig degui 3.22 Trdddeanuliiiesenlduinig Google

cloud vision API

' Downloads = a X
@ New v % O & =® 0} N Sort v = View
™ i > ThisPC > Local Disk (E) > Downloads v C O Search Downloads
- Cuiick:access Name Date modifiéd Type Size
@l Desktop + 5? kmitlproject-349510-8c13beb4fe5d 5/8/2022 4:58 PM JSON File 3 I

;51]17'1' 3.22 l¥la Service account key

3.6 DB Browser for SQLite

§ & v

saLite Wulusunsugrudeyafifivuadntads 1 wnslud inugiudeyalulngdlog

43

o
U

Lddndudedlidsnnes vilignldlunaies Wsunsu nie gnanssaslulugunsainnm

a | ¢ A 2 v
waeqile wu Tolvly, waunsead ieldlumsiiudeya

3.6.1 @319gudayaly SQLite

8 DB v forSQlite - D:\pythonProject 1\licensepiate.db

{2 Choose a filename to save under

3 T > This PC > Local Disk (D:) > pythonProject1 * v O O Search pythonProject1
Organize v New folder = -
-

® This PC ) Name Date modified Type Size
B3 Objects .idea 4/23/2022 1:29 PM File folder

I Desktop __pycache__ 4/5/2022 8:35 PM File folder

=| Documents image-path 3/12/20225:40 PM File folder

& Downloads Linenotify 3/30/2022 11:30 PM File folder

D wii venv 3/12/2022 5:17 PM File folder

usic
@ licenseplate 4/22/2022 9:49 PM Data Base File

= Picti

= ridures %] MQTTLicenseplate 3/19/2022 11:22 PM Data Base File

& videos 7 sQLMQrT1 3/31/2022 4:36 PM Data Base File

<. Local Disk (C) J sQLmarT2 3/31/2022 4:43 PM Data Base File

w~- Local Disk (D:) « ¢

File name: I

Save as type: ISQLite database files (*.db *.sglite *sqlite3 *.db3)

A Hide Folders Cancel

Ul 3.23 adlildgrudeya (Database)
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asuldlilulvlawmes  Python  fildvinnsidewldaiielilunsinudeyathe

Ny

| Edit table definition ? X

Table

Iicenseplatetest

W Advanced

Fields Constraints

[-dAdd [Z3Remove = Move to top s Move up v Move down = Move to bottom

Name Type NN PK Al u Default Ch
test1 INTEGER v O 0O O
test2 INTEGER v WM T
test3 INTEGER v O 0o d
< >

CREATE TABLE "licenseplatetest" (
"testl" INTEGER NOT NVULL,
"test2" INTEGER NOT NULL,
"test3" INTEGER NOT NULL

v A WN

coe

sUf 3.24 Table definition

U

¥
v A o

pdnddoldiata agldmnegiudeyau daenimsdmiullumaiiuen
ntuna Add field tfiaworriildann B uay thevsdouald Benvindeyaiavduan
Wawazdon NN (Not Null) dwiuifiuteyavesthevedou Tuitisasiuiomun 3 6 Tdud

1. B0

2. unziley

3. Jandn

l@sSeUSasna39nm OK
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"2 DB Browser for SQLite - D:\pythonProject1\Testmqttsql.db
File Edit View Tools Help

& New Database & Open Database i Write Changes % Reve

v

Database Structure Browse Data Edit Pragmas Execute SQL

Table: | | Licenseplatetest ~ & & w© H_ S =1

Logo Number Province
Filter |Filter Filter

UM 3.25 Browser data dmsuinudeya
swldigudoyadmsufivtoyatuslndsildde Testmattsql.db

3.7 MQTT (Message Queue Telemetry Transport)

©Hivema

| Reliable Data Movement
for Connected Devices

HiveMQ's MQTT broker makes it move data to and from connected devices in an efficient, fast and
2 SB 2 BN P e Ao A .

ected prod

Q.
~ethiveva | \omaa'@iis\'\' JR—— Lq h?

U 3.26 Liulws HIVEMQ

Tumsdeans nsdsdoya Borldlusianoa MQTT sy Tulusaaifesnisiiay Su/
ds deyaidosorfomnuiss anmnsaiudoyannszeylnalduvuiFealnl sz MQTT da
foyauuy low bandwidth wazanusadu dedeyaldwiouanvatenil G MQTT ATy
HIVEMQ
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3.7.1 WeuAdslunisdedoyaiu

P o T (R I -
GoogleVisionAutoML_Main.py
@ 000gieVisionAulo L7 ain.p

DATABASE_FILE =

Ui 3.27 lausislumsdsdoyanin MQTT 9 SQLite
¥1M13 Import Library paho.mgtt wae import sqlite3 wieflazidaurdsd

foga MQTT luifiulu SQL DATABASE FILE = ‘Testmgttsql.db’ d@augudeua (database)

W duTelndgmuiidsidly sQLite

=paho.MQTTv5)

gtt.client.ssl.PROTOCOL_TLS)

.subscribe(

ublish(

Uil 3.28 sdslunisdadieyaain MQTT u SQLite

Tugrulendandas wnlumsa Username, Password Tuussiiny 28 way Host,

Port Tuussvinf 29 Tinsaiu kagiBuynaulaneasaIuIsaLauma s
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H I v E M Q Websockets Client Showcase

Connection [ ] A
Host Port ClientlD
b2dbd36cc7d8460e92dede3be3378eeb5.s1.eu.hivemq.c 8884 clientld-ySMVVYGTy9 W
Username Password Keep Alive SSL Clean Session
clubnonoob | essessseees 60 x x
Last-Will Topic Last-Will QoS Last-Will Retain
0

Last-Will Messsage

Publish M Subscriptions

K

Messages M

g‘dﬁ 3.29 MQTT WebSocket Client

@ H Iv E M Q Websockets Client Showcase

Connection @ connected N
Publish A Subscriptions A
Topic QoS Retain ARA A
Message X
Toyota, 7ney 3603,ngoMMNMIUAT MQTT/#
a
Messages A

I Toyota,7neu 3603,n59tMWuMIUAT

U 3.30 veaesdsATUL Web MQTT (1)
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"2 DB Browser for SQLite - D:\pythonProject1\Testmqttsql.db
File Edit View Tools Help

o New Database % Open Database (3 Write Changes & Rever

v

Database Structure Browse Data Edit Pragmas Execute SQL

Table: | Licenseplatetest v {2 &6 B & 53]

‘s

Logo Number Province
Filter Filter Filter

2 Toyota 7n¢y 3603 ASILNNUNIUAST

;5‘1]17; 3.31 AuAl3un DB browser (1)
A1nuUAR 198 Topic Tmsanulaalu Python laluasenuluina

Publish/Subscribe a3 NUUNARRINUN 8910, Saeus, Uhengidouy, J9%In NHaInN1TNAaBd

udana Publish A1agaululu Browse Data 489 ‘Testmattsql’

@ H lv E M Q Websockets Client Showcase

Connection @ connected N
Publish R Subscriptions A
Topic QoS Retain 3 N
Message ) X
Honda,nw 6456,n59tnnumuns MQTT/#

%
Messages N

I Honda,nw 6456,n59tmwumiuns
I Honda,5n9 7358, asotmwumiuns

I Toyota,7ney 3603, ATotMWuMIUAT

Ul 3.32 MnAasdsAIUL Web MQTT (2)
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& DB Browser for SQLite - D:\pythonProject1\Testmqttsql.db
File Edit View Tools Help

o New Database % Open Database | Write Changes

v

Database Structure Browse Data Edit Pragmas Execute SQL

Table:| | | Licenseplatetest ~ & 2 S =] b= o_
Logo Number Province
Filter Filter Filter
1
| " 4 Toyota /060 3603  AFMMWUUIUAT
| 3 Honda 5n9 7358 ASILNNUUIUAST
o Honda AW 6456 ATILVNUNIUAT

sU 3.33 1fuenliuu DB browser (2)
waanlarudanaziimluneaeddutunsunsinEesdoya
3.8 mssenldgudaualasldlausns Sqlite3 uazanFedoyalaeld Pandas

luduvaenisiuunilindy getData Aemsisenldanugiudeyaniulausi sqlite3

Tngldrdslunisiweudegiutaya sqlite3.connect(“eludgrudeya.db”) Aaussviai 6

] ' NP - A - 4 4 =
@ GoogleVisionAutoML_Main.py @ main.py ":, Linenotify.p ;r’:. MQTT.py

sqlite3

pandas pd

getData():

con = sqlite3.connect(
df = pd.read_sql_query(

€an
[l
=D

3.34 lAnn1sdnseadeyalagly Pandas
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o
(Y '

14lausTs Pandas lunsinnisteyalneyinns import pandas #3%931 pd tiedeaan

sonsldau Uensnguteyavedid sQL unldluussiaf 7 aslanadnsunasgun 3.35

7neu 3603', 'Province': 'asouwmwumuas'},

Process finished with exit code ©

3.9 n1sasvAVdIeNLUgU

re GoogleVisionAutoML_Main.py

sgldata = ge

os.environ]

SOURCE_PATH =

path = SOURCE_PATH +

DATABASE_FILE =

cap = cv2.VideoCapt

drmvaansnsaduihensideu vin1shs ‘getData’ 1130 Main.py Livethdeyaunly
lunsiisu database U mydata $3%971 ‘sqldata’ way d@unldnsraduthengifounaun

FTDI ‘mydata’
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Tngdruusnfilusunsuazinuiae n15n52199un18%e Taideveslusunsuds 61
nsaduliiaeiie laaagliihnulutunawiely wneanuinasaivinnsdaldanullsian
Aoty Brennass Jymizduemznowsulaldaulusieawingy vaentuazyiins

#5719N50ULNBASIVIUNTRAINY

Ul 3.38 TAamsiSeuifieualugiutoya (database) fu mydata

NOYIIN1TATIVIV EJME] ‘{]’WEJ‘V]UL‘UEJU Jadn Buudes Aavdhwndn for loop T35y
‘sqldata’ IU?LLﬂillf\]u@\‘i%'m‘UE]ﬂJa wmmamamuhuﬂmm uaz Wisuiiguiu ‘mydata’ ﬁ
A52ATUN LN BT ULANAIAVDS ‘mydata’ Gl'iﬂﬂUg'lu‘UE]%ﬁ (database) R]ﬂﬂi’]’]ﬂﬁ‘iaﬂﬁﬂaﬂﬂﬁ

waznmiuluuladl Tuvagiideyafinsiaduldnsaiuned Juduadedu
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¢ g, g s

LINE Notify
MQTT License plate: Pictur

5UN 3.40 wadnsiledoyanseiu (2)

¥
Y v % 4 = v

fdeyanssiuazadan mIuunfsgu 3.39 wazgui 3.40 wdnhlufvuulnamesves

Y

'
= o 1

TUstam enagyinnsaanmluauuulald

3.10 dedonnuuazgunwidilall Notify

vnsaseailendu def lineNotify tefgnuilenduaiunldudaioulatiauin



lineNotify

_LlineNotify(pay

reque

LineNotify(messag

LINE Nofify

wihasdiu
mMsAansuimsviasmuiiou

aanansyuu

Connect LINE with Everything

U 3.42 VUl LINE Notify

51

LINE Notify Bluet v

UsnsNtdauea

4 o d 4 & a 4 . " RN
Swuuausmsmmaumaaqluum;;u wnaasNsanLdnAsITaNca Tusanailu "anldn

2022.03.03 21:39
From: MQTT License plate unién
To: Blue1

5UN 3.43 s18¥UsMsiideusieny
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Tumsdsdanny waz AMwdnlatdunauwsNAReIYinABIENaINNTTAS19 Token Naulne

WU Line Notify vinsidngszuu lunluslng nevivihvesdu @eniiesn Token ldwelu

Token @m¥UNISHAILABUKAZLADNTNAILEY LE5aFUAL]S Token U1 Fnasndlutunatiunld

TulAm @1 URL Aldved line muund ludiu def lineNotify Aansasieilendu azilunisha

JaanukarMsaennan wedsluulaufieause Token 13

GoogleVisionAutoML_Main
unmatched

database {'Logo': Number':

"Number': [

mydata {'Logo': 'Honda',
unmatched

database {'Logo': 'Toyota', 'Number'’

mydata {'Logo': 'Honda', ‘'Number

matched
'Number':

database {'lLogo’':

mydata {'Logo': 'Number':

!'matched!!

database {'Logo':
ia¥a L1
i= ToDO - @ Problems

Number':

B8 Terminal £ pyit

“ (VIO

mydata {'Logo': 'Toyota', 'Number': ['73603'],
unmatched
TITE

'Number': ,'Province':

: ["7ao 3603'],

database {'Logo":

e ieh
\UmDer

lydata {'Logo': 'Toyota',
unmatched
"They 3603,

3603

database {'Logo': 'Toyota', 'Number':

mydata {'Logo': 'Toyota', 'Number': ['7nq

' "matched!!

latabase {'Logo': 'Honda '"Number': '5ay 7358

mydata {'Logo': 'Toyota', 'Number': ['7nq 3603'],

unmatched

‘Sny 7358’1,

'7ney 3603',

['Sno 7358"

Province':

], 'Province":

'Province’':

1

*Province.:. "'}

'Province': ['asomwuviuas']}

'Province’': 'asowmwuwiuas'}

1, 'Province': ['asowmwuwuas']}

'Province': 'asswwuwuas'}

'Province’': ['asomviuviiuas']}

T

Province': ['nsawmwiumuas']}

"Province': 'asamvannuas'}

[ asomvannuas' ]}

"asomvninuas' }

<17

'"Province’: ['asowmwmaninuas

UM 3.45 wadngannIsvinnuredusunsy (2)

% 6

WIalUSHATUYININNSUTLUIANANINLEY ASIANUITNDT08UARaLTNeNeTeUSneURNTI

1%

FINIA FILNUIVDITOYUR 0 VLU LAZAININTDIUR

1% N

Y

fugudeyailitmuall Avgvinstufinnmuazdsoya 8vesnsud lawnzileousaoud

v

Yundaiauuulal



unreaa messages neiow

@ MQTT License plate: -----

Honda
509 7358
ATINHUNIUAT

AnnAiaaN AMYIAINITN

MQTT License plate: Picture License
plate

Save,» Savel as., hare | Keep

@ MQTT License plate: -----

Toyota
7n€ 3603
ATILVIWUNIUAT

annataaN Aayiainss

MQTT License plate: Picture License
plate

3UN 3.47 Jayainsranunsafiuwaignasduanuulad (2)
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3.11 n5l¥97U Raspberry Pi WUU Remote Terminal (SSH)

¥nsAnaa RDP wae Remote Desktop Protocol fia Wslnreafiwauilag Microsoft
ﬁlijﬁﬂﬁ%’UL%E]&JGiE]ﬁUﬂE]@Jﬁ’JLG]EJ%Lﬂ%ENSﬂ NUSEUULATRUN %GLLﬁWQNaLLUUﬂﬁWWﬂ %39 GUI
(Graphic User Interface) am’maﬂﬁgﬂ%ﬁfﬁ’lgﬂ sudo apt-get install xrdp Tu Terminal ¢
U

=

pi@raspberrypi:

3‘017; 3.48 19@d1 sudo apt-get install xrdp

NIN3TDANAY xrdp



File Edit Tabs Help

pi@raspberrypi:

aiLreadqdy

pi@raspberrypi:

3UT1 3.49 lovin13fnaa xrdp w@Sai3auses

alofikoninsaves Raspberry Pi lagldras ifconfig

Ced). TS > VBTSN £~

File Edit Tabs Help
pi@raspberrypi: ifconfigl

gﬂ‘ﬁ 3.50 14Ad4 ifconfig

55

| X ]



pidraspberrypi

U1 3.51 lofiuaninsaves Raspberry Pi

Senld Run command lagnsnadu Window niaufudu R wagiam mstsc

—— Type the name of a program, folder, document, or
=) Internet resource, and Windows will open it for you.

Open: | mstsc v

OK Cancel Browse...

;3:‘1]17! 3.52 138nlY Run command wasfuw mstsc

WonannasazanIniiia1aluswnsy Remote Desktop Connection fusnlvtsilalen

LOAMTEYDY Raspberry Pi
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.
b Remote Desktop Connection - X

F/ Remote Desktop
»¢ Connection

Computer  |17220.105 =

Username:  None specified

You will be asked for credentials when you connect

(> / Show Options ) Connect Help

31]17; 3.53 1Usun3u Remote Desktop Connection

¥

WoldlofiLonnsalaginisnaensoasuntnaslivinnisld username: pi wag

password: raspberry 31nUunanNadLNeLlId Raspberry Pi OS
Y

Just

connecting

Session [t =]
usename [or
password  [ememen]

oK Cancel

gﬂ‘ﬁ 3.54 11 Login U84 Remote Desktop Connection
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Wastebasket

thinclient_dri...

Uil 3.55 wth GUI 983 Raspberry Pi OS

312 Hnng Sqlite3 asuu Raspberry Pi

=2 e OO0 AV 438 WA 0T ) wo 15
File " Edit. Tabs Help

pi@raspberrypi

pi@raspberrypi:

2
o

;Jil‘ﬁ 3.56 Anns sqlite3 Tu Raspberry Pi

'
[

Te@ds sudo apt install sqlite3 asuu Raspberry Pi Terminal \ioRnds sqlite3
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File Edit Tabs Help

pi@raspberrypi:

pi@raspberrypi
Re D

4Fds sudo apt install sqlitebrowser \ieRndslusunsu DB Browser for SQLite

& 172.20.10.5 - Remote Desktop Connection

AT -
8 \a¢/
KOEEN -
Progran -5 DB Browser for SQLite
WJ .l'.\ A fa) ( -
ntemet >

/ A
|

e +ss | Geany Programmer’s Editor
l:_l Sound & Video > P IDLE (using Python-3.9)
m
Y Graphics 4
: a Accessories ’
4D
Helr >
<y P
= _
Preferences >
Run '
u [

¢/ Run
Shutdown P

31]‘17'i 3.58 @nda DB Browser for SQLite

e R

Wadnsuasaazle DB Browser for SQLite



Choose a filename to save under A X
Look in: 3 /home/pi/Projectpython v [ € > 1~ @ [ @‘
! Computer [ Name 4 7Size 'Type ”Date r
pi database Folder ~ 04/0%
B3 image-path Folder 25/04
= licenseplate.db 12..KiB db File  25/04
= MQTTLicenseplate.db 8.00KiB db File  25/04
= sSQLMQTT1.db 8.00 KiB db File 25/04
= sSQLMQTT2.db 8.00 KiB db File 25/04
= Testmgttsql.db 0 bytes db File ~ 04/0%
1]
i
y & 44 — 7_ >‘;;”-““l<'< _’ ‘- ___T_ »
File name: |Testsql H Save l
Files of type: | SQLite database files (*-db *..scﬁitg ;sqlitg*.db3)- ‘ -7\ }_C;ncel \

5Ut 3.59 Ainsta DB Browser for SQLite

v
v A

&y’ﬁa“LWa“lu DB browser for SQLite 747971 Testsql L‘WEJVL”J'LﬁU‘fJ'EJgaIu Raspberry Pi

Edit table definitior

60

Table

|Licenseplatetest

[= Advancedj

Fields | Constraints |

[B3Add [E3Remove = WiPvel St A Mayeun * Move down = Move to bottom
Name © Type ~ INN/PK Al U Default  Check . _ICollatior
Number INTEGER |~ |v

Province [INTEGER |~ |v P

ICREATE TABLE "Licenseplatetest™ (
"Logo" INTEGER NOT NULL,
"Number" INTEGER NOT NULL,
"Province" INTEGER NOT NULL

);

’ OK H Cancelt

35U 3.60 Create Table lu Raspberry Pi
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[
g

Aagen1segudeya (Table) dwsuldlunisiiven a1ntune Add field ereneile

v S v @ a 2 Y =2
ndvieuazthenzilouunly @sassuipsudidann OK

Thonny - /home/pi/Projectpython/mgttpy @ 35:7 v oA X
File Edit View Run Tools Help

+u 0 OB EHE o

matt.py 3 l Assistant %

»

=

import paho.mqtt.client as paho
from paho import mqtt

import sqlite3

import time

DATABASE_FILE = 'Testsql'

def on_connect(client, userdata, flags, rc, properties=None):
print("CONNACK received with code %s." % rc)

CONOU S WN

11 def on_publish(client, userdata, mid, properties=None):
12 print("mid: " + str(mid))

14 def on_message(client, userdata, msg):
15 data = str(msg.payload.decode('utf-8'))

16 v = Anata enlitln 0y b

Shell %
Python 3.9.2 (/tusn/biny/pytho
>>> SRun mgtt. py

Y a
3)

CONNACK received with code Success.
mid: 2

1

Python 3.9.2

Uil 3.61 lausFlunisdsdieyasnn MQTT Fu SQLite

Bunssianslia MQTT asuu Raspberry Pi titeflazdstoyaliiiulilu satite
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Websockets Client Showcase

Connection @ connected N
Publish A Subscriptions A
Topic QoS Retain
Message X
Honda,nw 6456, uunu’ o MQTT/#
a
Messages A
16 52 Se Qos: (
Honda,nw 6456, uuny3

022-05-0"
I Toyota,7neu 3603, AF9tMHWuMIUAT

20. opic; MATT/ se
Honda,5nv9 7358, ns9tmwuniuas

sUfi 3.62 dsduu Web MQTT uluu Raspberry Pi

npassdsAain MQTT luiiuenlilu DB browser for SQLite uu Raspberry Pi

DB, Browser for SOite- /Nome/pi/Prejectpython/Testsal

File Edit View Tools Help

(sNew Database  &OpenDatabase & CHandesl iy £2 Raleti Shanoes (& Open Project
l_Database Structure J_ Browse Data | Edit Pragmas | Execute SQL I Edit Datiggse grl
Table] [lLicenseplatete:~ | & % % B & @B, 3 » |Filterina, || Model|Text?” & ~ |8
| logo | Number _ Province B(X7Y e

|Fi|ter IFHter |Filter , {t |
1N N i
2| Honda 5017358 ATUNNHWIUAT... 4
3| Toyota 7oy 3603 ATIMMIRAT... ! Type of data currently ir
4| Honda M 6456 wum. " 0characters

Ui 3.63 Browse Data Tu Raspberry Pi

u
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Thonny - /home/pi/Projectpython/main.py @ 6

File Edit View Run Tools Help
*g OB EEEC O
matt.py % |<untitled>x | main.py % | Assistant %
1 import sqlite3 1 o
2 import pandas as pd Analyzing
3 your code
4 def getData():
5
6 con = sqlite3.connect("Testsql")
7 df = pd.read_sql_query("SELECT * from Licenseplatetest", con)
8 con.close()
9 return df.to_dict(orient="records")
10
11 a = getData()
12 print(a)
|
| ——
’ shenxl
Python8.942" (/usr/bin/pythen3) =
i >>> %Rundmain.py
[{'Logo': '', 'Number': '', 'Province': ''}, {'Logo': 'Honda', 'Number': 'Smi 7358', 'Province':
"npumimuas\n'}, {'Logo': 'Toyota', 'Number': '7ng 3603', 'Province': 'njunmumuan\n'}, {'Logo': '
Honda', 'Number': 'aw 6456', 'Province': 'wumji\n'}]
>>>
- L v
Python 3.9.2

Uil 3.64 dn3estoualagly Pandas Tu Raspberry Pi

W1dayaa1n DB Browser for SQLite 3ndnssaiitotidayaluldam

utoML_MaIn.py @ 46

File Edit View Run Tools Help

80 OB 22

GoogleVisionAutoML_Main.py % ‘

H00O

sqldafa = QetData( )

#Setup google authen.client |key

= 'projectkmitl-api.json’

unmatched

database {'Logo': 'Honda', 'Number': '5n: 7358',
mydata {'Logo': 'Honda', 'Number': ['Sn: 7358'],

! Imatched!

database {'Logo': 'Toyota', 'Number': '7ng 3603',

36 os.environ['GOOGLE APPLICATION CREDENTIALS']
37
38, #.Source path content att*images
39  SOURCE_PATH = "image-path/"
40 path = SOURCE_PATH + 'output.jpg’
41
42 print('---------- Start recognize license palate
43
44 DATABASE_FILE = 'Testsql'
45
46 cap = cv2.VideoCapture(d))
47 while (True):
Shell 3¢
E;E;;;;;-{'Logo' : "', 'Number': '', 'Province': ''}
mydata {'Logo': 'Honda', 'Number': ['S5m: 7358'],

'Province': ['njummumuns']}

'Province': 'nyunmuumuat'}
'Province': ['njumuumuns']}

'Province': 'njunmumuas'}

Ul 3.65 Winuiisurlugiudeya (database) ffu mydata Tu Raspberry Pi
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© LINE Notify Q @ :

MQTT License plate: -----
Honda

59 7358

ATIMHUWIUAT

®

annATnaN AagiaIngsu

MQTT License plate: Picture License
plate

v

Ui 3.66 dstoyatuluvulatllngld Raspberry Pi

v

ayauavandslulivuladidedeyalugudeyaduinsiadulansaiu

64
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NANIINNaBN

Tuunfiagna1nfan1smeass way Nan1sNeasIvawnAtulagnsnsIasutnensideu

WU Raspberry Pi shematianisuszanananinuuussulail

4.1 WannasuszulananIndenzidey

mameaswsaiunmihensdeulay wwimuaeulalunsmaaeted 4 ag1 Ao

1. S¥eenaseunInenans Nu thengloy

2. yesmsgnitnaeiuienzidey

w

ANMULANAINTEIINIIBIUIATET AU aINANeRAY

4. Uszdndamnsuszanana 9neaegeTasud 50 A

nsdlusnilunisveasinsiaduguesatuasszegiissenitanaesivtrensfou

soeud Iagagyinyy 0 a9en 10 831 20 837 30 83A1 kar 40 8sr1 Authensideusasud

ruAdlIAIUAY ABAINLAWRINABINTIY Hnaaedldmyvuali 40 Iwufimms e

sunddlunsisndesfiaiagalunisnsradutronsideulnendesiisnlgidundesivway

1080p 31 AB75-A

4.1.1 NaN1I5NNA9IN539UTIeNLTLUIALNABINTLEZING 100 LIURLUAT

4.1.1.1 1Ia1Na199u

-

0105 - Remore Deskop Conection

$ @ B AGocgevisionaon

_ - S
Th Thoany JRomeipy. [Rocognizosoraw  [iRecognzesOraw2  IojLiconsepiate 2 @ ‘, MQTT License plate: ----—-
- =_= == =
Honda
File Edit View Run Tools Help A
nw
+an OB n] ‘ P
testcap.py ¥ | GoogleVisionAutoML Main oy wuns
import io
import os - - x
from unittest import result ANNIAIAAN ANIAINTIN
import cv2 A b J 15:58
from main import getData
from google.cloud import vision vlplbetal as vision §
{sport pandas s ipd ‘ MQTT License plate: Picture
import sqlite3

inport paho.nqtt.client as paho
from paho import mqtt
inport requests

License plate

> By 5:58 4/
5UM 4.1 33 0 99A1 3982 100 Loudlwns Lanaiy



20105 - Remate Decktop Comection - n %

Bl - iso0gevis

oaw  Recopnizes Draw2 [ ticensepiate

Fie Edt View Run Tools Help

%40 OB

Vst cappy X | GoogietisicnAuloMI_Msin py X
import o
from unittest import result

¢ import cv2
from main inport getData

o

from google.cloud import vision viplbetal as vision
inport pandas as pd
import sqlitel

) import paho.mqtt.client as paho

from paho inport mqtt

inport requests

66

MQTT License plate:
Honda

nwW 6456

wuny3

AnnAiany AuAmINTIN | oo

MQTT License plate: Picture
License plate

& 17220105 - Remote Desitop Comection

JU# 4.2 311 10 991 3¥¥ 100 Lwudluns Lanaeiy

s Ty S omers_ [ ecsgnizet o, ecognie s trs | [ ihastits
- B

File Egit View Run Toos Hoip

0 OB o

1 ¥ ingort o3
from unittest import result
inport cv.
| from main inport getData
from google.cloud isport vision vipibetal as vision
inport pandas as pd
import sqlited
© inport paho.mqtt.client as paho
from pano import mqtt
inport requests

w15y

Fie Fot View Run Toois Hep

dy o OBE

) CoogieVinions toMLMain £y

1 iaport do

inport os
from unittest dmport result
inport cv2
from main import getData
fron google. cloud dnport vision vipibetal as vision
inport pandas as pd
inport sqlite3
inport paho.mqtt.client as paho
fron paho imsport mqtt
import requests

UM 4.4 331 30 99N TwEY

s
@

MQTT License plate: -----
Honda
nw 6456

UUNY5

fANNAIAAN ANLIAINTIN

16:05

&
MQTT License plate: Picture ‘
License plate

§

MQTT License plate:
Honda

nw 6456

uunys

ANAATAAN ANAFINTIN |

MQTT License plate: Picture ‘
License plate

100 LWURALLAT LI81NANTY
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ok T oy - fromen. Epwcosizebom  Slsscoqrises ame [Eiowmepe
= - .

@ MQTT License plate: -----

Fie Edt View Run Tools Help

Honda
#u0 OB o
TS CIPOY R | GoogeinlonAdoML Main gy % nW 6456
o uuny3

inport cv2
from main isport getbata

from google. cloud isport vision_viplbetal as vision
inport pandas as pd

import sqlite3

inport paho.nqtt.client as paho
. d < -
ot o Ueoamive : SEE MQTT License plate: Picture
" 16:22

fAnNIAIRAN ANMINTIN |,

License plate

=4
== R -

5UT 4.5 331 40 991 S8 100 WUALAT LIANANT

Hanseaadlusees 100 lwudwns luiainaieiu nuindesanunse
arvduthensloulaluyy 0 - 40 a9pn FeluyuoarmnuInndn 40 a3r1 Wudyuideain

Jrenzdounniuluvihlrlldanunsansiaduienedoula

4.1.1.2 @a1nNaneAu

@ MQTT License plate: -----
Honda
NN 6456
uUNnY;

1 dsport getData
3le.cloud import vision vip3betal as vision
ndas as pd

Jlite3 ANNIAIAAN AIAINTIN 19881

quests b E - — . " \
inenotify as line - MQTT License plate: Picture
" Pt License plate P

5UN 4.6 1)1 0 897 5382 100 LWURALIAT LDANANAY



68

pomats. (AR

test dmport result
)

1 import getbata

Jle.cloud import vision viplbetal as vil
indas as pd

ilite3

tho.nqtt.client as paho
) inport mqtt

nquests
nenatify as Lin

JUN 4.7 31 0 830 3882 100 WURAIAT LIANANAY

I o a o = v <
Han1snaaedlunandy inisauaminsn Jeandesiuuay 1080p
U A875-A fiusednslunisnsisduneunarsrulalifine Juinlivasasieunduidndaud

ndod Mlinnlulusunsuiudnenardrenyideulabidaiau
4.1.2 WanN15NNaaInsutensilsulagnasdiissesing 200 cm

4.1.2.1 ananeiu

MQTT License plate: -----
Honda
nw 6456

wuny3

AnnAinaN ANLIAINTIN | ..

= L L

‘ MQTT License plate: Picture ‘
License plate EoE

35U 4.8 33 0 89M1 3¥8¥ 200 WuAlng Lananiy



Sccoorie o EReigast b2
=

from unittest inport result
inport cv2

from sain isport getdata

from google.cloud import vision vig3betal as vision
import pandas as pd

inport sqlite3

import paho.mqt.client as paho

from paho isport aqtt

inpo

W 5450

RecoonizebDanz

{5 Geenselate
=

(=}

Yot cap 2 GoogVISONAUIONEL 1431 37
I inport io
import os

from unittest faport result

from main inport getData

) trom google.cloud import vision vipibetal as vision
inport pandas as pd
inport sqlite3

) inport paho.mtt.client as paho

from paho inport sqtt

inport requests

hecogne LDl T hedognae Dk | plicensepiat

Fio £ Vi i Tooud
#n OB
e 7% | Gt calsatiMai oy

import

o

inport
from unittest isport result
import cv2
from nain import getbata
inport vision vipibetal as vision
as pd

from googlL
import par
import sqlited
import paho.sqtt
from paho impart mat
import requests

"

@

g
MQTT License plate:
Honda
nwW 6456
wuny3

AnnAiany NN | .,

‘ MQTT License plate: Picture
License plate

MQTT License plate:
Honda

nw 6456

wuny3

ANNAIAAN ANIFAINTIH | o

(MQTT License plate: Picture
| License plate

) 15:29

| MQTT License plate:
Honda
nw 6456
uuny3

@nnadiany Andmns | .,

MQTT License plate: Picture
License plate

15:32

NEES

N 6456

5UM 4.11 33 30 2471 S28¥ 200 LWUALLAT LIAINASTY

69
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Hoc = Licanse
— MQTT License plate: -----
File bdit View Run Tecls Helg Honda
#n. OH ° nW 6456
e r— o
1 daport 0 wuny3
isport os
frem unittest daport result
import cv
1 Da - o -
Trem google Clont impert vition Vipbhetal s vision @innaiany AanAdns |
7 import pandas as pd
@wort sqlite3
. g MQTT License plate: Picture
. License plate e

Han1snAaeslusEey 200 WURAWAS Tuhnaina1eiy wuindeswEiunse
nsaduiensdouldluy 0 - 40 93m Feluguesmiuinnda 40 esmuuliyuidasaintie

g dounnnnuly vildldaiunsansiaduthensdeuls

4.1.3 NANISNNARINSIAIUTENLTIUIALNABINTLELIIY 300 LYURLUAT

4.1.3.1 a1naneiu

MQTT License plate: -----
Honda

nn 6456

uuny3

AnnAinnN AnLddINTIN | oo

R
’ MQTT License plate: Picture ‘
License plate




Erecomizesonn  Enecopnbomie NG
e T View Run Tuols bl

%m0 OB (=}

BREBBIN]| CoodwV oA, Mam oy

inpart 1o
inport os
from unittest import result
inport cv2
from main iaport getData
from google.cloud import vision viplbetal as vision
7 dnport pandas as pd
inport sqlite3
inport paho.nqtt.client as paho
from paho import matt
inport requests

71

MQTT License plate: -----
Honda

nw 6456

uuny3

@nnAdany AnAmNTI |

X
‘ MQTT License plate: Picture
License plate

16:37

e e o | g T

et eaonyx
isport {0

from unittest import result
o2

GooglevisanauaoM!_Man by

% from main import getData
from google,cloud dmport vision vipibetal as vision
inport pandes as pd
import sqlitel
¢ isport paho.sqtt.client as paho
from paho inport mqrt
inport requests

=~ @ — SN
MQTT License plate: ----- [
Honda
nw 6456
uunys l

| AnmAdiaaN amLIENTIH ) .

MQTT License plate: Picture
License plate 158

\5:42

5UN 4.15 113 20 9471 528¢ 300 LWUALLNT LIAINATSTY

from unittest inport result
« inport cv2
% fros main isport getbata

from google.cloud inport vision viplbetal as vision

import paho.mqtt.client @s paho
from paho ispert sqtt
import requests

. < .
@ MQTT License plate: -=--- |

Honda
nw 6456
wunu3

AnnAtnAN ANIAINTIN | o

( MQTT License plate: Picture

| License plate AEd0

5:40

UM 4.16 331 30 831 Se 300 LWURALLAT LIAINANTTY
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=1

JUN 4.17 331 40 89pn SzEw 300 cm LaNaeTuliansoniadula

NANSNAGABILUSEEY 300 WURLIAST MLIAINA19IN NUINNABIAIUNTE
avduthensloulaluyy 0 - 30 09 FeluyuodaMuINnIl 30 a3A1 UudyNNBe9IN
Urengfsunnniuluvilildanunsansiaduthensideuls

4.1.4 WaN15NNaRIRsUt1enziloulaenasddssasiing 400 WURLUAS

4.1.4.1 Ia1Na199U

o gt S <
S

JUN 4.18 331 0 0971 382 400 LwuRluns Lanaiuldausonsadula

Sucemn ~@D

NANISNAAaRdluszey 400 WWUALLAT TUaINa19TL nulIindasly
anunsansrsuihens deuls Wesanluszezvinatindsalidaunsaluiadvie sooudle 399in

Tldarusanazerudnensidoulaneiured N7 LANAanIaIAINa 9Ll 09AULAD B9

I9unaazudn uuimsasndesiian Ao 0 - 20 B3A1 uag SzugvINmINzauiigade 100 -
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[ ¥
9 '

300 wuiuns Wngluainaiiuvazanaduldanitlunainanhunsiueg fuaiuanunse

YBINABMN MIHTIIU

Y a
4.2 vagauldauase
a1 lannasdesmndetloiruudl Felasunanan1smnasein yuialse
NdoaNign Av 0 - 20 BIA kay STEYNNTMINEANNgAAD 100 - 300 LUURAWAT TaU519811

HansnaaelElun1InTIaiusneun AsgUiuans
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JUN 4.21 negeuldruassdeyaduanlulad

MQTT License plate: -----
Honda

NN 6456

wuny3

fnnadenssu lesn ane
| AfnTs

) 16:49

MQTT License plate: Picture
|_License plate il

* Baug ¥
4.22 Uayaiivadeugnastuiuulad

u

NNANITNAABY TUSEEEYE 200 LUALWAST NABIiin1snsIadudanartenzidouy

¢

lauwdusaglaiSealngd WWesanifianisiadiiarlunisiudetayaniy Google cloud API

Uszanas 10-15 Uit Fededreglutiengeuiula
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4.2.1 UsLBNSA1nN15USINIaNEA N1SNAFIUATIVIUTALUAIIUIY 50 AU
INNANITNTIITUTALUATS 50 AU wusledy 2 wuu Ae
1. S08UANATI9TULS

2. SD8UATINGIIU

F991n508UANA 50 AU M ldnedeu TsasudNngiadulevianun 34 Ay way

fsopurninradulilavaun 16 Au vildaunsoaguuseansamlun1snsiadu seame

[ =

Mniheneieuressagusuedu dasiuanusn Janwaeznisinsetengdeunvinlvngiadu

v v

gian wie dnudnvuziiademones Avililiannsedasziduiidnesld uas sasud

AU anwazsusuai dudou vinlidygyiuseavs (Arificial Intelligence) laaunsa

Insevildgnaes

4.2.1.1 fagresnguannsadaunziteuldgnies
soeUALUTUA Nissan Uneneideu na 6475 Janin aynsusinis

ansansnduiensiteulagndes wazudsdounulad

@ MQTT License plate: -----

Nissan
AR 6475
aunslsnns

FanAUIA ALY ARIMIAFITIAUNI

MQTT License plate: Picture License

)

WsneuANaTRaeUnsdeuligndes

JUn 4.23 moy
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a19u | Yoyaann Joya my data Amieneld VU0
i Database
1 Mercedes- Mercedes- e e
Benz Benz ——
0 8866, | o 8866,
NTUVINUMIUAT | NTUNNUNIUAT
2 Nissan Nissan @ o
N2 6475 N2 6475
aygnsusnis | aywsusinig
3 Toyota, Toyota,
fyo 1328, fo 1328,
AFVHUNIUAT | AFANNUNIUAT a7
4 | Toyota, Doy LTI 0 oo
an 5889, 1 5889,
Yay3 a3
5 Toyota, Toyota,
197376, 197376,
NTUVINUVIUAT | NTUNNUNIUAT




7

Mazda,
219 7934,

NIVNWNUNTIUAT

Mazda,
219 7934,

NINNWUATUAT

Toyota,
¥ 9804,

NIWNNUNTUAT

Toyota,
N 9804,

AFIVNWUATUAT

Jondulaany sawiagmaal

MQIT License plate: icture License
plate

Toyota,
2N 7318,

NIWNNUNTIUAT

Toyota,
208 7318,

NINVWUATUAT

[r—

MQTT ticense plte; ==
Toyota

2007318
AR

sandurolsanm saalamn

MQIT License plate: Picture License
plate

S
o | gy

Toyota,
2611 564,

NIWNNUNTIUAT

Toyota,
2611 564,

ATINWUNTUAT

MTT Licere plae: =

20564
A

Aandialian analamTnnl

MQIT ticense pate: Picture Lcense
plte

{ &

10

Toyota,
8Nk 7560,

NIWNWNUNTUAT

Toyota,
8NN 7560,

NIINWUNATUAT

MQTT License plater——~
Tojota

807560
AR

ndnlizn sanslamad

MTT License platePiture Lcense
plate

11

Toyota,
5nd 1413,

NIVNWNUNTIUAT

Toyota,
5nd 1413,

NINNWUATUAT
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12

Honda,
nn 7354,

NIVNWNUNTIUAT

Honda,
a0 7354,

NINNWUATUAT

Honda

nse
e

sondnligony sawlsarasd

MQTT e pte: P ierse
pote

13

Toyota,
N 267,

NIWNNUNIUAT

Toyota,
NN 267,

ATIVNWUNTUAT

Jandusalsannu awlazaad

MQIT License plate: icture License
plate

14

Toyota,
fUtd 8383,

NIVNWNUNTUAT

Toyota,
fUed 8383,

NINNWUATUAT

P
sondusaliann saoadaarioaf

MQIT License plte: icure License:
plte

15

Mitsubishi
Motors,
1euy 4246,

NIVNNUNIUAT

Mitsubishi
Motors,
1euy 4246,

NINWUATUAT

MO Lcerce plte:
Mitsubishi Motos
T 4246

swndusalann sawisond

MQTT License pate: Picture License
pate

16

Honda,
700 953,

NIVNNUNTIUAT

Honda,
700 953,

NINNWUATUAT

andusnlasy aaadeaITI

MQTT License plate: Picture License
plate

17

Honda,
305 1571,

NIVNWUNTIUAT

Honda,
305 1571,

NINNWUATUAT

MG Lcense plte:
Honda

m ST
A

sandisoliaony sl

MG Lcese plte: Pictre Lcense
plate
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18

Toyota,
#U 9390,

NIVNWNUNTIUAT

Toyota,
U 9390,

NINNWUATUAT

19

Toyota,
%9 187,

NIWNNUNTUAT

Toyota,
%9 187,

NINNWUNTUAT

MQIT License plate: -~
Toyota

#9390

AT

Jendusaldasvnu analadmaai

MQIT License plate: Picture License
plate

MQIT License plate: Picture License
plate

20

Toyota,
6N 726,

NIUNWUNTUAT

Toyota,
6N 726,

NINWUNTUAT

21

Toyota,
4n% 5983,

NIVNNUNTUAT

Toyota,
4n%y 5983,

NINNWUATUAT

jate: —

ARIIUAT
Jnduatdnnny aaatam s

MQTT License plate: Picture License

MQTT License plate: ===
Toyota

4ni5983
AR

sandusalidemy aanwismand

22

Toyota,
Uy 8141,

NIWNWNUNTUAT

Toyota,
Uy 8141,

NFINWUNATUAT

MQTT License plate; -
Toyota

8141
nRANAT

aandusaldany amaiadssag

23

Hyundai
Motor
Company,
g9 1455,

NIVNWUNTUAT

Hyundai
Motor
Company,
g 1455,

NINNWUATUAT

MQIT License plate: -~
Hyundai Motor Company
1455

ARUAS

sandusaliann saadagioigd
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24

Toyota,
25 403,

Yay3

Toyota,
25 403,

a3

MQIT License plate: -
Toyota
13403
aud

Jandusoldagny amaiadssoail

25

Honda,
279 9568,

NIVNWNUNTUAT

Honda,
27989 9568,

NINNWUATUAT

MQIT License plate: -
Honda

210 9568
AR

Jandusaldazynu amevamssanil

26

Toyota,
U 9543,

NIVNWNUNTUAT

Toyota,
Y 9543,

NINNWUATUAT

AT

Jnndusalaan

MQTT License

o aaiessont

plate: Picture License

27

Honda,
YW 9332,

NIWNWUNIUAT

Honda,
BW 9332,

NINNWUATUAT

9332

plate

3andusalaas

MQTT License.

Honda,

AT

uuuuuuu indsnind

plate:Pcture License

28

Toyota,
2014 8489,

NIUNNUNIUAT

Toyota,
2614 8489,

NINNWUATUAT

MQTT License plate: -
Toyota

260 8439
ATIUNNIN AT

Jandusaldasm aaaagsa

29

Toyota,
6ng) 2585,

NIWNNUNTUAT

Toyota,
6ngY 2585,

NINWUNTUAT

MQIT License plate: -
Toyota

600y 2585
nRLAT

Jendusalaaeny anmiagTINAl
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30 | Honda, Honda,
1 7431, 1984 7431,
NIUNNUAIUAT | NTIUNNUNRIUAT
==
31 Toyota, Toyota,
9nm 5373, 9n@m 5373,
NIUNNUAIUAT | NTIUNWUNRIUAT
N -
32 Honda, Honda,
fa 7931, QA 7931,
NIUNNUAIUAT | NTINNURIUAT
e e
s =i |
33 | Toyota, Toyota,
40y 263, 4ng 263,
NIUNNUAIUAT | NTNNURIUAT
@ e
.../
34 | Honda, Honda,
8n9 4123, 819 4123, = 0
NTUNNUMIUAT | ATUNNUNIUAT - 4

4.2.1.2 f7eE193R8UANnIIvdaunzileuldlignias
soeus wusUA Chevrolet Unewneideou 8ng 4302 T9nin
n3ennunIuAs 81Ul wusud Chevrolet Unemzideu TRAI LEL A ZER §9nin 8n 4302
fa o dl

Wlesnnuusualldnwazndudou FinlivinlitygyiUseavg (Artificial Intelligence) la

asniinTelagnees
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JUN 4.24 fegesasudnnsiaaeunsidoulalignsies

IgUALUTUA Toyota Ureneideu 213 5039 Janin njemmumuAs

91uld wusus Toyota Uhemeilou 23 5039 Ligunsansiadudandala iesanthengidou

s

finsfnnadesasm JeinlminlilleeUsshvg (Artificial Intelligence) lal@snsaiiasizila

<3

NADY
Y

181 Recognize & Draw2 2 = b

A0819508U

B a0
3 Afinsraaounzideulalignses
TngaInmssuanImasasusiva 50 fu iaussuundiui
asavduRanatneenilallu 3 suwuundng
1. Wanansansaduwusudsasudld
2. Wannsonsrdviminld

3. asnduimdnuinwlveligndes
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A15199 4.2 Tiau1500599URUSUATOUA LA

(%

a19u | Touaann Toya my data amdgnela VU0

17'|| Database

1 | Ford Motor L, 1]
Company, GRFUPR
298 9360, A13293U
NTUNNUMIUAT WUTUA
SOUUALA

[
U I3 Y U a

INTNYUANE 50 AU MUANTANTIIIU LUSUASOBURLANIEY 1 AU

faa o =

Anndunuudugl 98% AIBEMAIINKUTUATDITABUATAA naundududase vl
Uayanusehivg (Artificial Intellisence) lianunsadiasnzsilagnsies
4.2.1.3 A29g19308UANla1NIaNTIITULUTUATBUALR
IOUUALUTUA Ford Motor Company Unevgileu 2va 9360 431in
nmnNmIuAs naedlianunsadulaiiednnn wusunvessasuRtdan naunduiudise 39

I3

Tityay1useRng (Artificial Intelligence) lalanunsadinsievilagnsies

43

JUN 4.26 fegesngudlianinTansRIvLUTUATEUALS



AN5197 4.3 LanunsansuIWmIale

84

(%

ARl

a19u | Touaan Joya my data N0
7 | Database
1 Chevrolet, Chevrolet, WUTUA
8ng 4302, TRAI LEL A FOOUAL
NTUNNUNIUAT | ZER, ANy
8n 4302 udou
2 Mazda, Mazda, ACeN
2n4) 8623, 2no 8623, AU
NFUNNUMIUAT Joyalil
QnAed
Ay
F1udeya
3 | Mercedes- Mercedes- naeq
Benz, Benz, AI99U
5nn 8388, 5nn 8388, Toyalyl
NTUNNUNTUAT ERY
AL
F1UTYA
q Toyota, Toyota, ACeN
5nw 764, 5NU 764, A5I99U
NFUNNUUAT Toyalil
QnAed
AL
Juloya
5 Isuzu Motors, | Isuzu Motors, AGON
U 4770, Isuzu, ATV
NTUNNUVIUAT | WY 4770 g .,__f Joyalyl
! . v
QnAea
ZRH

Futoya
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6 Ford Motor Ford Motor WUSUAN
Company, Company, AnNwy
198 4659, EVEREST, Fudou
AFWNNUNIUAT | 198 4659

7 | Toyota, Toyota, naodly
ua 5108, Ua 5108, 713299U
ALLTUNT NI

flosan
Tl
Ug

nzideu

8 | Toyota, Toyota, e
219 5039, 23 5039, neileou
NTLNNUNIUAT GENGE

seilek
Tai
A13130
713299U
1%

9 Ford Motor Ford Motor nang
Company, Company, 75999U
4na 772, Ford, Toyall
NFUNNUMIUAT | 400 772 anAeg

b
Futoya

10 | Nissan, Nissan, napalyl
3na 7611, 3na 7611, 75993
NTHNNUNIUAT i

losan
Tl
the

=
NeLuyu
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NIEUANS 50 AU launsansindudminvesthensdeulaady
10 fu Amduariuwiug 80% ssanugaintenzifouressasuduisdu dasivanysn

Asauthenedeuunternenes Janwurnisandathenzidounyilinsiadulaenn

4.1.2.4 §79819508UANIUE1N150A5IIUIININTOLUA LR
5R8UALUTUR Toyota thenzideu va 5108 enin avifansy 81u

1o wusus Toyotatnengieu va 5108 Feninliaiuisasule Wesannsevvestey

[

nzidou uatsidnys Il lidggiusshvs (Artificial Intelligence) lianunsaiiasizi

P

legnaas

8.1 Recognize & Draw2. A ¢

s

UM 4.27 fMedresnsuaililanunsansiaduiminsnsudle

M1919 4.4 p3R3UdIBneInwinglaligndas

AU | Touaan Uoya my data Afianele VB0
7i | Database
1 Chevrolet, Chevrolet, LUSUA
8ng 4302, TRAI LEL A SOUUAL
NFMNUMIUAT | ZER, anwaly
8n 4302 Fugou
2 Mazda, Mazda, naeg
2n4) 8623, 2no 8623, MU
NTUNNUNIUAT Toyaldl
gneed
IR
UMRIRHE
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Mercedes- Mercedes- nNaoY
Benz, Benz, A3293U
5nn 8388, 5nn 8388, Toyaldl
NTUNNUNIUAT gneed
A3
Fudeya
|[suzu Motors, | Isuzu Motors, naeg
5nf 1619, 5nn 1619, #3299V
NTUNWUAIUAT | NTUNWURIUAT Toyaldl
gneed
A3
Fudeya
Toyota, Toyota, AGON
50 764, 5NU 764, H5299U
AFLANLVIUAT Toyalii
gnAed
M3
Fuleya
Toyota, Toyota, 18
219 5039, 23 5039, nzileou
NIANNURIUAT GG
saile
lai
A73190
A329U
1)
Ford Motor Ford Motor G0N
Company, Company, f5I99U
ang 772, Ford, Toyaldl
NFUNNUNIUAT | 400 772 aNABY
A3
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8 Toyota, Toyota, AGON
UU 9991, UU 9991, A3293U
gluvie aluvie Toyald
gneied
A
Fudeya
9 Honda, Honda, ija\‘imﬂ
2001 693, 200 693, FONYs
NTUNNUVIUAT | NTUNNUNIUAT o uaz ol
fanuwale
AANBL
10 | Mitsubishi Mitsubishi NAvy
Motors, Motors, AU
7ng 8517, TNU 8517, Toyalyl
NTUNNLUNIUAT | NTUNNGNIUAT aneied
A
Futeya
11 Nissan, Nissan, naa9bl
3na 7611, 3na 7611, H5I99U
NILNNUAUAT IR
losan
Talulu
Uy
nzilou
12 | Toyota, Toyota, FONYT
N9 6441, NN 6441, W ez W
NTUNNUMIUAT | NTUNHUNIUAT dnwouy

AR
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INTOYUAN 50 AU n5aTufBneInwnelaligndeamsdu 12
Au Andunnuudug 76% feannndnvazvesiasnesueilafinnulndifsaiy was
Ao n¥sU1eaan1snsuData NeetAuly Tideygiuszivg (Artificial Intelligence) 1

ansadaseilagneies



UNn 5

A3UNANTINARB LA UBLEUBLUY

Tuunilagnaitia agunanisnaaes Ty uag guassalumsvinnu uas Jalauauus

#1199 MlaanseuunsRduiensdeousosus sensdsdoyawuy MQTT NM5UTELIRNANTN

way midstoyaluliidvthiviedsuiinveusuuenndintulay

5.1 dgunan1naasy

INNANITNAABINITIHINUTTUUANANUNITANINTSUSALUA A8NISUTEUIANANIN &)

SNYALLDUARNIL

1.
2.

mnnassaansaldenlé azaan 50152 aunsedasiganadullisita
MInnaesdsr1ain MOTT 1 1iulsly Database SQLiteanunsad s nbnufi L
Tnedeenuun Username , Password, Host , Port ;Topic TWasaRuiilan Python
muuald
msdsteyatulay annsodsteualdpniosuazdealn amisadoundounds
uay giunaiidenldlulad
MsNeaeInTIvtenyilounianisussulananIn @uisansrvdutiensidsu
157 0 - 20 o9 Tuszey 100 - 300 Lwufuns szpsanniriindeslsiangn
A5199Ulg uasaIsannsEoindfiasieufuuusy Sravilinsnsaeduennay
NNTNRABIsIoURTIMLA 50 Fu leUsEANS AmAIuLaiug 68 % a1wsa
asaduldgndes 34 fu way avaduldwsideyaligniesasuinu 16 fAu tgu
1) wusus Chevrolet hemezileu 8ng 4302 3amdn nTaunnumuAs
75293UL8 wusuA Chevrolet Unangidau TRAI LEL AZER 991in 8n 4302
\Wiosmnnuususaessasusiinududeusd silimsradulsonn
2) wusud Mazda thevsideu 2ng 8623 Janin ngavmumiuas
n5793ULe wUSUA Mazda Unemgideu 2no 8623 laiaunsansiadudaninle
dosanthensdeudiasuanusndwilildanunsansiadu il
3) wusua Nissan Deneideu 3na 7611 §ain NTUNNUMIUAT
n5393UL9 wUSUA Nissan thenzilou 3na 7611 ldamnsansiadudawinle

Wasanthenedeuarsdeinlildanusansiasudaminla
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5.2 UJgyvn uae gudssn
1) ndesildfieuandenm vldnseduldlussesdildiu 400 wuRwnswidy wnn
Tdndosnmunings szvilissuuhnuldegrafudszansnm
2) mi3enld91u Google cloud Wi APl vilinsussananaliisalniifinaiuait
10 - 15 3u9
5.3 Yolduauue
1. msldndesiifirmandengs agstilinsmsnduthensdouldfinndedu
2. lesneidousasudlutsemdlneduiadnuesarwlveg msmsulunaeiad

Iuudeyalininne Fwhlinmsussuiananimianaiavsegneadlinsudiu
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1. Yayagunsaluazingaunlilunisveass

1.1 ndpsIunAy 1080p U ABT5-A

17

ayagunsal ndoaiuwen 1080p Ju ABT5-A

AUABINISVDITLUU

AuANURNINALA

v¥auldits IBM PC v3e PC wie Laptop
menasn USB agrsauysal

Pentium 1 GHz or higher CPU
Fasmsiuindluaninnar 500MB
NUIYAIILUN 256MB

5993V DirectX 9.0 VGA card

Webcam for PC filulasinuludauuu HD
ANazLEEA 1920 x 1080p

flwilasny waglaud Auto Focus AN
wiiugge
senuuUUINd MU LU oULaznariey
Yunyuldseu

annsanuulfe seuuaeile

YUR 70 x 51 x 44 1.

duidn 62.8 n3u

d@1e813 1.5 1es

Uil 0 ndeaiuuan 1080p u AB75-A




2. Yayan1w Python Tunsi@eulusunsy

2.1 TUswnsuguuan

import io

import os

import cv2

from main import getData

from google.cloud import vision vlp3betal as vision
import pandas as pd

import sqlite3

import paho.mgtt.client as paho

from paho import matt

import requests

import Linenotify as line

url = 'https://notify-api.line.me/api/notify'
token = '8vKIblaMQgZTECfTeVxUJvsd5hZ6MIsAvofzaClwAfe'

headers = {'Authorization": 'Bearer ' + token}

def lineNotify(mid):
payload = {'message:mid}

return _lineNotify(payload)

def lineNotify(payload,file=None):

return requests.post(url, headers=headers, data=payload, files=file)

def lineNotify(message):
img2 = {'imageFile": open('D:/pythonProject1/Licenseplate.png, 'tb")}
data2 = {'message". message}
session = requests.session()
session_post = session.post(url, headers=headers, files=img2, data=data2)

return (session_post.text)




sgldata = getData()

os.environ['GOOGLE_APPLICATION_CREDENTIALS'T = 'projectkmitl-api.json'

SOURCE_PATH = "image-path/"
path = SOURCE PATH + 'output.jpg’

DATABASE FILE = 'licenseplate.db'

cap = cv2.VideoCapture(0)
while (True):
ret, frame = cap.read()
img = cv2.cvtColor(frame,1)
height, width = img.shapel[:2]
img = cv2.resize(img, (800, int((height * 800) / width)))
cv2.imwrite(SOURCE_PATH + "output.jpg", img)
img_path = SOURCE PATH + "output.jpg"
client = vision.ImageAnnotatorClient()
with io.open(img_path, 'rb') as image_file:
content = image_file.read()
image = vision.types.Image(content=content)
response = client.logo_detection(image=image)
logos = response.logo_annotations
response2 = client.text_detection(image=image)
texts = responseZ2.text_annotations
data ={}
for logo in logos:
data = {'Logo" logo.description}
cv2.putText(img, logo.description, (200, 200), cv2.FONT HERSHEY SIMPLEX,
2,(0, 0, 255), 3)

cv2.imshow('Recognize & Draw', img)




i=0
for text in texts:
if i==0:
i=i+1
license plate = text.description
vertices = [(vertex.x, vertex.y)
for vertex in text.bounding poly.vertices]
cv2.rectangle(img, (vertices[0][0]-10, vertices[0][1]-10), (vertices[2][0]+10,
vertices[2][1]+10), (0, 255, 0), 3)
cv2.imshow('Recognize & Draw2', img)
resultArray = [x.split(’;') for x in license_plate.split(\n')]
if 'Logo’ in data:
logo = data['Logo']
data = {'Logo": logo, 'Number": resultArray[0], 'Province": resultArray[1]}
df = pd.DataFrame(data)
try:
for item in sgldata:
print("database”, item)
print("mydata’, data)
if item["Logo"] == logo and item['"Number"] == resultArray[0][0]
and item["Province"] == resultArray[1][0]:
print("lmatched!!")
msg = '--—- \n'+ logo +"\n"+ str(resultArray[0][0])+"\n"+
str(resultArray[1][0] +"\n\n@AinnAinAN AMEIAINTTY" )
line.lineNotify(msg)
namefile = "Licenseplate.jpg"
cv2.imwrite(namefile, img)
cv2.imshow("Licenseplate", img)
message = 'Picture License plate' # Set your message herel!
lineNotify(message)
else:
print("unmatched")

except:




pass

df.to_csv('License.csv")

cv2.waitKey(1)
if cv2.waitKey(1) & OxFF == ord("q"):
break
cap.release()

cv2.destroyAllWindows()

print( End )

2.2 Wsunsuamidensauazisentdgiudeya (database)

import sqlite3
import pandas as pd
def getData():
con = sglite3.connect("licenseplate.db")
df = pd.read_sqgl_query("SELECT * from License", con)
con.close()
return df.to_dict(orient="records")
a = getData()
print(a)




2.3 lUsunsudhuiudsdaya MQTT

import paho.mgtt.client as paho
from paho import matt
import sqlite3

import time

DATABASE FILE = 'licenseplate.db'

def on_connect(client, userdata, flags, rc, properties=None):

print("CONNACK received with code %s." % rc)

def on_publish(client, userdata, mid, properties=None):

print("mid: " + str(mid))

def on_message(client, userdata, msg):
data = str(msg.payload.decode('utf-8")
x = data.split(",")
db _conn = sqlite3.connect(DATABASE FILE)
sql = 'INSERT INTO License (Logo, Number, Province) VALUES (2, ?, ?)
cursor = db_conn.cursor()
cursor.execute(sql,(x[0],x[11,x[2]))
db_conn.commit()

cursor.close()

def main():

client = paho.Client(client _id="", userdata=None, protocol=paho.MQTTV5)
client.on_connect = on_connect

client.tls set(tls version=mqtt.client.ssL.PROTOCOL TLS)
client.username_pw_set("clubnonoob”, "Namblue2543")
client.connect("b2dbd36cc7d8460e92dede3be3378ee5.51.eu.hivemq.cloud’,

8883)




client.on_message = on_message
client.on_publish = on_publish
client.subscribe("MQTT/#", qos=1)
client.publish("MQTT/License",payload=",,",qos=1)
client.loop_forever()

main()
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