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Abstract

Internet of things (IOT) technology has become a part of human daily life. It can facilitate,
increase work efficiency, increase work efficiency and improve security for humans. Including how
we applied these modern technologies on things and people's houses. Whether inside the house
,around the residence ,a parking lot or even a garage. In this article we present an improvement
of the household garage security system using loT technology. We present the system with a
model. The system can detect a car license plate. When the car is at a specific distance, a small
camera will capture a picture of the license plate and pass it to the main system to analyze and
compare with the registered license plate. If the license plate number matches the registered
plate number, the door will be opened. There are sensors in the garage that will help the driver
park the car in the right position. The door will be closed automatically. Users can also control
and monitor the working process through a mobile application on android platform. Moreover,
we study the performance of using one camera and two cameras for analyzing the license plate.
This project reveals an enhanced level of security by using the Internet of Things which is

affordable and easy to implement.
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2.1.1 Open source Computer Vision Library(OpenCV)
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B alamy stock photo

JUT 1 #dnNN13A19¥I9U OpenCV
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JUT 2 f79819n1591197U Perspective Transformation

2.1.3 Tesseract OCR
Tesseract \un3asflonilenldlun1sitifdnysnse optical character recognition
(OCR) Fadlngnelsluaueyn Apache 2.0 ansnsaldlalaensavse 14 APl iivefstanuium
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malcolm:InstallTesseract adrianrosebrock$ tesseract tesseract_inputs/example_02.png stdout
Monnina in nivBeadMemPng: work-around: writing to a temp file
I PyImageSearch

malcolm:Ii allTesseract adrianrosebrock$

PyImageSearch

JUT 3 fegrensldnu Tesseract
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2.1.9 Android Studio
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MQTT Wil Protocol deans Tumsldauads dndusiest Software uay Hardware
1159350 MOSQUITTO i Open source Message Broker fiatuayu MQTT uiluumanuiay
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2.2 UMDYV DY

2.2.1 uiduides “License Plate Detection and Recognition Using Deeply Learned
Convolutional Neural Networks”

Favziinauetis end-to-end system fiaglddmsunisnmadusaznisansrthensideu
30 Tneazuuzing pipeline ififid1fuves Convolutional Neural Networks (CNN) Tun1s

[y

ieNagszyia task ¥99N13915999ULAZNTINTT Lazaziansliliiuii pipeline fananadl

(%
tdo

Usuawﬁm‘wmuamwmﬂaaﬂLﬁmwm%wmammLﬂumﬁuauammi%mmfml 9.1 ?JUL‘U'L!

nann1snsvinulunsasgeutengidouse

Testing

e TR —

YEMISLE wr

Character Segmentation
License Plate Detechio and Detection License Plate Recogrition
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2.2.2 nuiduides “OpenCV for Computer Vision Applications”

Faaznanin OpencV Tl3ifiovhauAeaiu Image processing Wundn Tagawd]
w3esiornaqieudlodaymiludesvas Computer vision wagnanienisldau Opencv vu
wanndndu Tnefinsesuiemafiasiieeein1svh image processing wariin1suwandliiiiuga
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3.5 NMI9BNLUUITEUU

Tuduusniuftenislindos ESP32-CAM tufinnmwtisn defisaviotaquivlng
Wuweslussaeiirnue

TuduiieesiuasSunmannnass ESP32-CAM 11¥1nnsUsEananan muasyinnswen
asfUsznauvaInLilonsvdeusamusethensdousanssiuiiamedousaliwdold

Tudifiarzuenesnduaesdniodiunsnihenslousansaiufiameadoulifasi
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fuilamzidoulfazvinsudaseululiglduaznmuessaiisnaen

Tudwdid avfudiuvosuoundiatu Smart Garage ldlunisdnisvhauvesdsesalaid

nlulealnuseaiseamelouthenedeusaniaglildnsaraeu

Wetimsnynduinglussusi Pl

( S ) dliaunsnamanivuthenuisuse uazauauninitnuves
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uazdsnmiuluga Web server L
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19 Python lumsilesieviuazasaadu j
tentidnrinsfutenadnd winvensaludwniivngauui
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amudeulivishise Opencv
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a1 ﬂél’e]\“l ESP32-Cam ﬁ']iJ']iﬂ';]JUﬂ'WWLLﬁ%%‘iﬂ%ﬁ]?ﬂﬁﬂﬂW%u‘lULLﬂﬂ\?NaUUL%Ulg{

4.2 n§es ESP32-Cam anunsaldsusiuiu ESPe266 ielilunisideuseuarldnugunsal

ARV UL TR

JUT 9 m3weusiegunsal

4.3 nded ESP32-Cam @unsafndadeansiu python e
4.3.1 Napd ESP32-Cam @13130d3 MQTT message LUl python 5uls

4.3.2 \dlo python 195U MQTT message 91ngunsaludrazinisinaInaniy

) nks = []

link = url + lin
1inks. append(1ink)
for 1 in range(len(links)):
filename = "img(}.png’.format(1)
urllib.request.urlretrieve(links[i], filename)
client.publish("0pendoor”, "open")

print(opendoor™)

client = mqtt.Client()
~on_connec \_connec:

client.on_nessage = on_message

client.connect("broker.mqtt-dashboard. con”, 1883, 60)
client.loop_forever()

ith result code 0

3UN 10 m3tuiingunnuagds MQTT message



4.3.3 python @3 MQTT message ndulufindas ESP32-Cam wielildauy Arduino ébﬂﬁqﬂﬂiﬂj

AIDUYNIIUAD

Publish message: detect
Message arrived [Opendoor] open

[ Autoscroll [] Show timestamp ‘Ne%e v ‘115200baudi ] \ Clear output
JUT 11 M35U message Uagyinausie

4.4 \Wasu Module néa9 esp32-cam tundaaaudning 160 v9a1 2 arufinwatiioiiy

ANUALTALAZUSEANTAINANSHTIUT1enELDeu

JUN 12 fregranisguinedrmaaUden Module nded esp32-cam

4.5 pyduthenziiounjuirendesneinaziiasdnuysanngiey

asaulugunmaIsansIRTusavselingunmnaeaInnges ESP32-CAM




4.5.1 MNHTIINUTNLVINN595293UUNeNeLTeUsTH

g4 9558
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4.5.2 yinnsuusduiiduasnzidsutasdminvastenzideusa

g4 9558

L NSANMWAUNMIURAS

JUN 15 fregransuisawnsidounazdminvesthensidousoudd

4.5.3 ulasdiisnusnngunmiinsnduanle laegldlunaves Tesseract
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MEALVTWRM THET
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4.6 VMW UUINRD9LSITDAN IS UNAFBUNITYNIUTDILATINU

o
Y Y v o

4.6.1 Tdusueza3dnlaasialuiowuarAnnsgunsalidriuwuudiaes

JUN 17 jUuuudiaedsesn

4.6.3 negeunsinuvessealsssalagnislduemesnadudunynlinuusey

JU 18 fregranisvinunisidauseglsen

4.6.4 nagaunsaornuuisiourulatilielisnuaen
jeenkub: Car parked in front of the house

jeenkub: 5555

jeenkub: AgawmWHRIUAT

JUT 19 fegnisnagevdieninuudufouniuladl



4.6.5 naaeahthenzideu wnsidusaziethenslougniedivemeivihnuielnUsey

JUT 20 fegransnageunsnsaduieneideu wasHadwsuy Terminal

4.6.6 USuusiaguuuuveswuudnges dmiuldaunaes esp32-cam 2 6
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4.7 \WuNSIE9Unans esp32-cam tWuaeswn lnglilansuadnsiiuauay 1P

OO A 192.168.43.153 @ : > A 192.168.43.190

ESP32-CAM Last Photo ESP32-CAM Last Photo
It might take more than 5 seconds to capture a It might take more th‘;nf’ seconds to capture a
photo.

photo.

JUT 22 feamadnsvesnmdiagldainndes 2 i

WU UNISYN9IU 581719 19Na09 1 1 wag 2 fi7 91NNISYINISNAasd 1 A9

1w | nanfildvineu | Anugnsies
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2 22.7035 laimsa




4.8 Invinennaatulenesiu Android Studio dmsumiunu warameileuwaunzideuss

4.8.1 Wauwaunantulianunsoamesulanaarne e unasdanin
4.8.2 viwllvianunsa Upload gusanseudhengzileu

4.8.3 Wiy Function Tanunsaaiuaun1sinauresUsealsasalariuwaundiaty Smart Garage

N ]
a o
n o U ﬂ My Application
MThe
o : 13-03-2021 11:19:56 AM
“ 1303-202111:38:46 AM
. 13-03-2021 11:38:56 AM
Kulgiavhay
13-03-2021 11:38:50 AM
FH9558 CLEARALL
13032021 11:41:01 AM
PISPINIHAS DA : 13032021 11:41:32 AM

13-03-2021 11:41:41 AM

16-03-2021 11:34:17 AM

o : 16-03-2021 11:34:17 AM

16-03-2021 11:37:10 AM

16-03-2021 11:50:14 AM

nn2315 : 16-03-202111:52:17 AM

JUN 23 fpg1an1sI UL NNAATY Smart Garage
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