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Abstract 

Withi risingi securityi concerns,i wei seei morei andi morei 

restrictedi entriesi toi premises.i Thisi requiresi checkingi andi 

scanningi ofi vehiclesi ati thei entryi point.i Thei processi isi 

noti onlyi cumbersomei fori thei securityi providers,i buti alsoi 

ai causei ofi disruptioni ini thei traffici flowi toi thei pointi thati 

sometimesi iti chokesi thei system.i Ini thisi project,i wei willi 

developi ai systemi thati willi keepi thei flowi ofi thei traffici 

smooth.i Thei initiali ideai isi thati thei vehiclesi willi bei 

providedi withi thei RFIDi tagi andi ani RFIDi readeri willi bei 

installedi somei distancei priori toi thei entryi gate.i Ai 

signalingi systemi willi directi thei authorizedi usersi toi ai fasti 

lanei andi onlyi thosei whichi arei noti recognizedi byi thei 

systemi willi bei directedi toi thei checkingi lane.i Alongi withi 

RFID,i facei detectioni andi numberi platei detectioni willi alsoi 

verifyi thei legitimatei cari andi person.i Afteri thei 

unrecognizedi vehiclesi havei beeni clearedi byi thei securityi 

thei twoi lanesi cani againi bei merged.i Oncei insidei thei 

premises,i thei parkingi systemi willi guidei thei useri toi ai 

vacanti parkingi slot.i Thei majori taski ini thisi parti isi toi 

identifyi thei emptyi parkingi slotsi andi displayi themi oni thei 

mobilei applicationi ofi thei useri andi theni directi themi toi thei 

selectedi sloti withi ani optimumi route.i Ini ouri projecti thei 

imagei processingi techniquesi willi bei adaptedi toi findi statusi 

andi freei slotsi ini thei parkingi area. 
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Chapter - 1 

 

Introduction 

 

Thisi documenti includesi thei detailedi descriptioni ofi “RFIDi 

basedi vehiclei entryi systemi fori gatedi communitiesi alongi 

withi imagei processing-basedi parkingi system”.i Iti coversi 

thei detailedi informationi abouti alli thei phasesi ofi thei 

projecti flow.i Thisi chapteri willi coveri thei briefi introductioni 

ofi project,i itsi relevancei withi ouri courses,i toolsi andi 

methodologyi usedi toi realizei thei project. 

 

1.1  Objective 

Vehicle Identification is an ongoing application that is becoming 

essential requirement in nearly all universities, institutes, 

hospitals, etc. Its substantial benefit is that it reduces the time 

wasted and the security is increased by letting entrance only to 

the approved users. In identifying the vehicle, the Radio 

Frequency Identification (RFID) technology is utilized to gather 

vehicle info in real time at parking lots by accepting the vehicle 

ID from RFID readers. 

 

We have proposed to design, and implementation of RFID based 

Vehicle Entry System for gated communities along with image 

processing based parking system. This system will monitor all 
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vehicles that enter and depart to arrange the parking lots with the 

help of RFID readers installed in parking lots. 

 In this project, “RFID Based Vehicle Entry System for Gated 

Communities along with Image Processing Based Parking 

System” we demonstrated the Radio Frequency Identification 

based Vehicle Entry System. RFID based entry system is used 

for authorized vehicle in which RFID tag is mounted on the 

windscreen of the vehicle. RFID sensor detects that the vehicle 

is authorized or not. Authorized vehicles will carry on without 

any traffic interruption. 

 

Once inside the premises, the parking system will guide the 

driver to a vacant parking slot. In today’s high traffic world 

drivers take lot more time to decide and park the vehicle, thus 

disrupting flow. Our main objective is to get the information 

whether the vacant slot is available or not in the parking area. 

This information along with exact location of the vehicle in 

parking lot will be available to user on his mobile app. 

 

Check-ins and check-outs without stopping vehicle will be done 

quickly, thus congested driving conditions issue will be 

abstained. Hence, we build up a parking management system for 

an organization to have mechanized stopping framework for 

making best utilization of room, diminishing the labor and 
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giving verification to the vehicles from staying away from the 

burglary. 

 

1.2. Relevance to Course 

Introductioni toi Computeri Programmingi helpedi usi toi 

understandi basicsi ofi programmingi language. 

Signali andi Systemi helpedi usi withi MATLABi 

programmingi thati wasi helpfuli ini developingi thei tooli fori 

evaluatingi thei videoi quality.i  

Reporti Writingi Skillsi providedi usi withi guidelinesi toi 

writei ai formali thesis. 

Projecti Planningi andi Managementi educatedi usi howi toi 

plani andi managei thisi projecti thati wouldi bei veryi chaotici 

andi unorganizedi withouti it. 

 

1.3.i Analysisi  

Thei existingi systemi providesi informationi abouti thei emptyi 

slotsi availabilityi buti doesi noti givei informationi abouti thei 

locationi ofi parkingi sloti availablei ini bigi area.i Thisi isi timei 

takingi processi fori thei driveri toi searchi fori thei emptyi sloti 

whichi isi ai majori drawbacki fori thei pre-existingi methods.i 

Ouri systemi displaysi thei totali parkingi slotsi availablei andi 

showsi thei occupiedi andi unoccupiedi slotsi oni mobilei Appi 

soi thati useri cani checki thei slotsi beforei enteringi thei 

parkingi areai andi cani parki hisi cari ini thati slot.i Thei 

parkingi slotsi arei continuouslyi monitored,i andi thei datai isi 
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continuouslyi updated.i Thei demoi showedi thei abilityi ofi 

approachi toi reservei thei parkingi lot,i increasei thei entrancei 

toi thei parkingi zonei andi removei thei searchi hitchesi fori 

emptyi parkingi lots. 

1.4. Brief Introduction   

The picamera is used in our project to detect vacant slot by mea

ns of video image detection. The car must be parked in a 

particular area, initially the parking area must be recognized and 

after that parking slot must be recognized and check whether 

vacant space is available or not. The image processing technique 

that will undergo the image segmentation and edge detection 

would be applied in the area of interest.  

 

Raspberry Pi 3 Model B is the processing and controlled unit 

here. Image of the parking lot is captured with the Pi camera. 

After that, image processing can be performed on the captured 

image as open CV with correct program is installed on raspberry 

pi. As raspberry pi is connected to the internet and also its data 

is received by mobile app over the server. So vacant slot status 

is accessible on the user’s mobile application. Users can simply 

check the status of the parking slot available to park their 

vehicle from anywhere with the help of mobile application that 

we’ve made. 

 

Thei applicationi wei arei usingi isi ai cloudi basedi multi-

platformi messagingi application.i Thei systemi respondsi toi ai 
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particulari messagei byi triggeringi ai seti ofi instructionsi thati 

mayi includei ai replyi backi toi thei senderi andi ai programi 

thati cani alsoi bei usedi toi controli thei raspberryi pi’si 

General-Purposei Inputi Outputi (GPIO)i pins.i Thei programi 

cani bei usedi toi eitheri makei thei controli signali viai GPIOi 

highi ori lowi dependingi uponi thei requirements.i RPii isi 

connectedi toi ai camerai andi ai seti ofi instructionsi cani bei 

triggeredi accordingi toi thei utilization.i Ini thisi way,i picturesi 

capturedi fromi thei camerai cani bei senti overi toi thei endi 

user. 
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Chapter 2 

 

Literature Review 

The first communication started with the evolvement of 

telegram in the year 1830 to 1840. Voice transmission over 

radio began in 1900 which provided the development grounds 

for Internet of things (IoT). 

 

In this project, “RFID Based Vehicle Entry System for Gated 

Communities along with Image Processing based Parking 

System”. We will demonstrate the idea of Radio Frequency 

Identification based Vehicle Entry System. RFID based entry 

system is used for authorized vehicle in which RFID tag is 

mounted on a windscreen of the vehicle. While it is passing 

through barrier, RFID reader detects that the vehicle is 

authorized or not. Those vehicles which are authorized will go 

to fast lane while the unauthorized vehicle will be directed 

towards checking lane. As a result, authorized vehicles will be 

free to carry on without any traffic interruption. Once inside the 

premises, the parking system will guide the driver to park a 

vehicle in vacant parking slot. 

In a heavy traffic world, car parking is one of the drivers ' most 

challenging tasks.  

 

Generally, in indoor parking, drivers take much longer to decide

 and to park the vehicle, thereby disrupting the traffic flow. The 
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main purpose of this system is to get in a parking area detail. On 

a mobile phone, this information will be available to the user 

easily. It gives the exact available slot for vehicle in the parking 

lot which is the main part in this parking system. Check-ins and 

check-outs without stopping the vehicle, the congested driving 

conditions will be taken care of quickly within these procedures, 

the issue will be abstained. Meanwhile there will be no holding 

up in check-ins and check-outs, the emanation of gas will be 

avoided due to such holding up. Hence, by this undertaking we 

build up a parking management system for an organization to 

have mechanized stopping framework for making best 

utilization of room, diminishing the labor and giving verification 

to the vehicles from staying away from the burglary. 

 

2.1 RFID based Vehicle Entry System for gated 

communities: 

RFIDi isi ai Radioi Frequencyi Identificationi techniquei ini 

whichi passive,i activei ori battery-assistedi passivei RFIDi tagsi 

cani bei used.i Ai tagi hasi ani on-boardi batteryi andi transmitsi 

itsi IDi signali oni orderedi basis.i Ini thei presencei ofi RFIDi 

reader,i ai passivei battery,i assistedi (BAP)i hasi ai smalli 

batteryi oni boardi andi isi activated.i Ai passivei tagi isi ai lessi 

expensivei becausei iti doesi noti havei ai battery;i insteadi thei 

tagi usesi thei radioi energy.i But,i iti musti bei operatedi withi 

ai poweri leveli almosti ai thousandi timesi higheri thani fori 
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signali transmissioni toi operatei ai passivei tag.i Thisi makesi ai 

changei ini interferencei andi radiationi exposure. 

RFIDi readeri receivesi bitsi ofi datai fromi thei RFIDi tagi oni 

thei vehicle;i thei readeri cani havei ani integratedi antennai ori 

separatei thei antennai asi ai requirement.i Readeri isi fixedi ati 

thei centeri ofi thei gatei andi connectedi toi thei backendi 

database. 

 

RFIDi tags[1]i includei threei parts;i integratedi circuiti thati 

storesi informationi andi modulatesi demodulatesi radioi 

frequencyi (RF)i signals;i meansi toi collecti DCi poweri fromi 

readeri signali andi ani antennai toi receivei andi transmiti thei 

signal.i Informationi ini RFIDi tagi couldi bei storedi ini non-

volatilei memory.i Thisi tagi includesi fixedi ori programmablei 

datai andi sensori datai processingi respectively. 

 

Usuallyi RFIDi readeri transmitsi ai 125i Kiloi Hertzi ofi ai 

signal.i RFIDi tagi isi ai passive,i power-freei componenti 

wherei thei tagi inducesi somei voltagei wheni iti comesi closei 

toi thei readeri andi thereforei thei tagi transmitsi toi thei readeri 

ai uniquei 16i biti tagi numberi havingi specifici information.i 

RFIDi readeri sendsi thisi informationi toi thei microcontroller.i 

Asi therei isi ai loopi insidei thei RFIDi tagi andi iti sendsi ai 12i 

bytei characteri codei toi thei readeri fori furtheri processingi 

wheni iti isi affectedi byi ani attractivei field. 
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When the car stops at the entrance on the [3] where the reader is 

fixed, the reader will read the RFID tag information. The tag 

having a data that includes the Unique Number of Identification 

(UID). 

 

Each UID has its information about the car driver on database. 

The system's beauty is that the user interface can generate active 

queries in a real time and processes quickly Thus system’s 

setting is equipped with RFID tags and divided into different 

areas. The system's middleware is divided into two layers, 

namely the layer of guidance and monitoring. Handheld RFID 

reader is provided to the guidance layer to provide periodic 

locality information to the monitoring layer. Thus the 

monitoring layer has the complete information of whole 

environment. 

 

Figure 2.1: RFID based Vehicle Entry System  
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2.2 Image Processing based Parking System:  

In our project, we are using video image detection; the camera 

can be used to find empty slots. The image can be captured and 

detected using various processes having boundaries to image 

segmentation and edge detection. The car must be parked in a 

specific area, first the parking area must be identified by the 

system and then the parking slot must be identified and check 

the whole area whether any slot is empty or not. In that parking 

system, the image processing technique that undergoes the 

Image Segmentation and Edge Detection will be implemented to 

get better results for the user. The processing and control unit is 

a Raspberry Pi 3 Model B. An image can be captured of the 

parking lot with the help of the USB web camera. An Open CV 

[4 ] is installed on a raspberry pi interface and the image 

processing technique can be applied to the captured image. The 

status of vacant parking slot is available to the user on it mobile 

phone. The user can be easily found the vacant parking slot from 

anywhere to park his vehicle. 
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Figure 2.2: Image Processing based Parking system 

2.3 Related work 

Our project could be executed in numerous ways; different 

microcontrollers could be used such as Arduino boards and 

Raspberry pi. Empty spaces could be detected with the help of a 

Raspberry pi camera to detect the empty parking space and 

update the information in the main server in real time. 

Additional technologies can also be used to identify the presence 

of the vehicle such as infrared sensors, pressure sensors and 

ultrasonic sensors. This information could be retrieved by the 

user with the help of mobile application. 

 

In Moscow, Russia SENSIT technology is being used to detect 

the empty parking space. These sensors consist of magnetic field 

infra-red eye to detect the availability of parking and to record 

for how long the parking space was being consumed. [2] 

 

In a research for finding parking space through DSRC 

communication, a system is suggested in which user can reserve 

parking space with the help of mobile. [2] 

 

A cloud based parking system is proposed in a research in which 

the reservation can be made through a mobile application, each 

car required RFID tag to identify the presence of vehicle in the 

parking lot. [5] 
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Another research proposes the utilization of already installed 

closed circuit television (CCTV) and computer vision detection. 

For the precision of system more cameras are required but the 

precision reduces when the light is hazy. [6] 

 

2.4 Pros and cons of some technologies involved in detection: 

Parking System Pros Cons 

Image Processing Does not require 

extra sensors for 

detection 

Lots of cameras are 

required for 

detection to cover 

the entire parking 

lots. 

An accuracy is 

reduced when the 

light is poor 

Pi camera Low cost 

 

 

Low pixel quality 

Mobile Application Users can easily 

find empty slots 

Data would be 

required for 

accessing 

Table 2.1: Pros and cons of Parking System  

 

Collecting information with the camera images involves digital 

image processing (DIP). This technique does not require 

additional sensors which are less accurate, but it is an expensive 
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way to implement Parking System technology as compared to 

using of sensors but a lot of sensors is required to cover the 

whole parking lot [7]. 

 

As Pi camera can capture the images of whole parking lot but 

during capturing of image a good quality of light could be 

required in parking area because for image processing technique 

a fair quality of light is needed. 
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                                           Chapter 3 

Project Architecture 

This chapter provides information on the block diagrams and flo

wcharts of the project architecture. 

 

3.1 Block Diagram “RFID based Vehicle Entry System 

Ini RFIDi basedi vehiclei entryi system,i RFIDi cardi isi 

mountedi oni windi screeni ofi ai vehiclei andi RFIDi readeri isi 

installedi ati thei entryi gatei whichi receivesi bitsi ofi ai datai 

fromi RFIDi card.i RFIDi readeri willi sendi thisi informationi 

toi thei microcontrolleri andi theni ai microcontrolleri willi 

checki thisi informationi andi comparesi iti withi authenticatedi 

datai andi theni iti willi sendi commandi toi thei motori driver.i 

Nowi ifi thei vehiclei isi authorized,i thei barrieri willi open,i 

andi ifi vehiclei isi unauthorizedi systemi willi showi ai 

messagei toi “consulti withi authority”. 
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Figure 3.1: Block diagram “RFID based Vehicle Entry 

System” 

 

3.2  Block diagram:  Image Processing based Parking 

System 

In image processing-based parking system, in parking area there 

are number of parking slots and a camera is fixed on the top of 

the parking area which will capture an image continuously. A 

Camera is connected to a raspberry pi, which will send this 

information to the user. At the end, the information regarding 

vacant parking slot will be available to user on its mobile phone 

 
Figure 3.2: Block diagram “Image Processing based Parking 

System” 
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3.3 Flow Chart “RFID based Vehicle Entry System” 

 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3: Flow Chart “RFID based Vehicle Entry System” 

 

 

 

 

 

3.4 Flow Chart “Image processing-based parking system” 

Start 

Capturing Parking lot Image 

Image Cropping 

Compare crop Image with 

Database Image 

Display Respective slot 

number 

Show Full Parking On screen 

Stop 

If Slot Empty 

No 

Yes 
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Figure 3.4: Flow Chart “Image processing based parking 

system” 

 

 

 

 

Start 

Vehicle Approaching 

RFID Reader Triggered by 

sensor pulse to work 

Reading the RFID tag’s data and 

send to the smart Controller 

Smart Controller will give 

OPEN command to the 

automatic gate and let the 

vehicle pass 

Detecting 

RFID Tag 

Recognizing 

the legitimate 

vehicle 
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3.5 Open CV (Computer Vision): 

OpenCV-Pythoni isi ai Pythoni libraryi designedi toi solvei 

problemsi withi computeri vision.i Pythoni isi ai general-

purposei programmingi language,i mainlyi usedi becausei ofi 

itsi simplicityi andi codei readability.i Programmeri cani 

expressi ideasi ini lessi codei linesi withouti reducingi 

readability.i Asi itsi difficulti searchingi fori ai parkingi spoti byi 

drivingi aroundi andi aroundi thei parkingi lot.i Iti turnsi outi 

thati thisi isi ai relativelyi easyi problemi toi solvei usingi deepi 

learningi andi OpenCV.i  

Overview  

Parking detection model consists of following two steps: 

1. Identifying the location of all vacant parking spots. 

2. Identifying if a parking spot is vacant or unavailable. 

As our web camera is mounted on top, one-time mapping of 

each parking lot is done by OpenCV. Once the location of each 

parking slot is known, then using deep learning prediction can be 

made whether the slot is vacant or occupied. 

 

Each spot is assigned ID’ this ID and its coordinates are saved in 

database. This database is preserved so it can be regained in 

future. Since our camera is mounted’ we don’t need to compute 

the location of each slot again and again. 
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3.6 MIT App Inventor: 

Appi Inventori isi ani Androidi basedi open-sourcei applicationi 

thati providesi byi Googlei andi runi byi thei Technologyi 

Institutei ofi Massachusettsi (MIT).i Iti allowsi newi inventorsi 

toi createi androidi basedi applicationsi withouti anyi 

programmingi toi createi applicationi thati isi noti ani easyi 

task.i Soi MITi isi ani easyi toi createi Androidi operatingi 

systemi (OS)i softwarei applications. 

Iti usesi ai veryi similari graphicali interfacei toi Scratchi andi 

thei Stari Logoi TNGi interfacei thati enablesi thei usersi toi 

dragi andi dropi thei visuali objectsi toi createi androidi basedi 

applications.i Wheni creatingi Appi Inventor,i Googlei usedi 

considerablei priori researchi ini educationali computingi asi 

welli asi worki hasi toi bei donei oni onlinei developmenti 

environments.[1] 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5: MIT App Inventor 

 

https://en.m.wikipedia.org/wiki/App_Inventor_for_Android#cite_note-MIT_roots-1
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In our Project, we develop an android based mobile application 

that is used by the user to find the empty parking slots in a 

highly crowded area. It is a user friendly application that is 

easily accessed by any lay-man people. 

 

We connect this MIT android based application with the help of 

Hostname-IP address to the server Apache 2 to get real time 

status of Parking lot from Raspberry Pi. This application gave 

the information about parking slots is occupied or empty to the 

user easily. 

 

3.7 Apache 2 Server: 

Apachei isi thei mosti frequentlyi usedi Linuxi systemi oni webi 

server.i Webi serversi arei usedi byi clienti computersi toi servei 

Webi pages.i Usingi Webi browseri applicationsi likei Firefox,i 

Opera,i andi Chromium,i ori Interneti Explorer,i clientsi 

typicallyi requesti andi viewi Webi pages. 

Usersi arei enteringi ai Uniformi Resourcei Locatori (URL)i toi 

ai pointi ini ai Webi serveri byi usingi theiri Fullyi Qualifiedi 

Domaini Namei (FQDN)i andi thei pathi toi resourcei required. 

Thei mosti commoni protocoli usedi toi transferi Webi pagesi isi 

thei Hyperi Texti Transferi Protocoli (HTTP).i Protocolsi suchi 

asi Hyperi Texti Transferi Protocoli overi Securei Socketsi 

Layeri (HTTPS),i andi Filei Transferi Protocoli (FTP),i ai 

protocoli fori uploadingi andi downloadingi files,i arei alsoi 

supported. 
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Figure 3.6: Apache 2 Server  

 

Apachei Webi Serversi arei usedi ini ai conjunctioni withi thei 

MySQLi database,i thei scriptingi languagei ofi thei Hyperi 

Texti Preprocessori (PHP),i andi otheri commoni scriptingi 

languagesi likei Pythoni andi Perl.i Thisi configurationi isi alsoi 

calledi LAMPi (Linux,i Apache,i MySQLi andi Perli /i Pythoni 

/i PHP)i andi iti isi ai valuablei andi robusti platformi fori web-

basedi applicationi development. 

 

3.8 Results 

3.8.1 RFID/Face/Number plate Detection based vehicle entry 

system 

If the user is authorized, then the serial monitor shows the 

display. 
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Figure 3.7: Result of Authorized Vehicle 

 

 

3.8.2 Drawing Frames on parking slots  

 Drawing dynamic frames by selecting the coordinates on 

parking slots for vehicle detection. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.9: Parking slot frames  

 

3.8.3 Parking slot detection 
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Now system checks continuously that which is occupied or 

which slot is empty for user. 

 

 

 

 

 

 

 

 

 

 

Figure 3.10: Parking slot detection 

 

3.8.4 Mobile Application  

Now the user will check the status of parking lot on his mobile 

application through a web server. It is android based mobile 

application that’s easily connected with internet by giving the 

Hostname IP address of the web server.  
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Figure 3.11: MIT based Mobile Application via web server 

 

3.9 Number Plate & Face Detection 

To add an increased security feature in our project we have 

introduced the number plate and face detection system. This 

addition is added security feature on one hand and will further 

enhance the outlook of the project on the other. 
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Figure 3.12: Face detection 

 

Python Code to recognize face from Image: 

importi cv2 

importi numpyi asi np 

importi osi  

fromi openalpri importi Alpr 

importi sys 

importi json 

#i Calli wheni completelyi donei toi releasei memory 

recognizeri =i cv2.face.LBPHFaceRecognizer_create() 

recognizer.read('trainer/trainer.yml')i i i #loadi trainedi model 

cascadePathi =i "haarcascade_frontalface_default.xml" 

faceCascadei =i cv2.CascadeClassifier(cascadePath); 

fonti =i cv2.FONT_HERSHEY_SIMPLEX 

#iniciatei idi counter,i thei numberi ofi personsi youi wanti toi 

include 

idi =i 2i #twoi personsi (e.g.i Jacob,i Jack) 

namesi =i ['','Adnan','Capti Ali']i i #keyi ini names,i starti fromi 

thei secondi place,i leavei firsti empty 

#i Initializei andi starti realtimei videoi capture 

cami =i cv2.VideoCapture('DSC_0189.MOV') 

#cam.set(3,i 1600)i #i seti videoi width 

#cam.set(4,i 900)i #i seti videoi height 

#i Definei mini windowi sizei toi bei recognizedi asi ai face 

minWi =i 0.1*cam.get(3) 

minHi =i 0.1*cam.get(4) 

FRAME_SKIPi =i 10 

_frame_numberi =i 0 

cv2.namedWindow('camera',i cv2.WINDOW_NORMAL) 

cv2.resizeWindow('camera',i int(1920*0.7),i int(1080*0.7)) 

#alpr.set_top_n(3) 

whilei True: 

 _frame_numberi +=i 1 

 ret,i imgi =cam.read() 

  

 #ifi _frame_number%3==0: 
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 grayi =i cv2.cvtColor(img,cv2.COLOR_BGR2GRAY) 

 facesi =i faceCascade.detectMultiScale(i  

  gray, 

  scaleFactori =i 1.2, 

i i i i i i i i minNeighborsi =i 5, 

i i i i i i i i minSizei =i (int(minW),i int(minH)), 

i i i i i i i ) 

 for(x,y,w,h)i ini faces: 

  cv2.rectangle(img,i (x,y),i (x+w,y+h),i (0,255,0),i 2) 

  id,i confidencei =i 

recognizer.predict(gray[y:y+h,x:x+w]) 

  #i Checki ifi confidencei isi lessi themi 100i ==>i 

"0"i isi perfecti matchi  

  ifi (confidencei <i 100): 

  i i i i idi =i names[id] 

  i i i i confidencei =i "i i {0}%".format(round(110i -i 

confidence)) 

  else: 

  i i i i idi =i "unknown" 

  i i i i confidencei =i "i i {0}%".format(round(110i -i 

confidence)) 

  cv2.putText(img,i str(id),i (x+5,y-5),i font,i 1,i 

(255,255,255),i 2) 

  cv2.putText(img,i str(confidence),i (x+5,y+h-5),i 

font,i 1,i (255,255,0),i 1)i i  

i i i i  

 cv2.imshow('camera',img)i  

 cv2.imwrite('hello.jpg',img) 

 ki =i cv2.waitKey(10)i &i 0xffi #i Pressi 'ESC'i fori 

exitingi video 

 ifi ki ==i 27: 

  break 

#i Doi ai biti ofi cleanup 

print("\ni [INFO]i Exitingi Programi andi cleanupi stuff") 

cam.release() 

cv2.destroyAllWindows() 
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Figure 3.13: Number Plate detection 

 

Python Code to recognize license plates from one Picture: 

 

from openalpr import Alpr 

import sys 

alpr = Alpr("us", "/path/to/openalpr.conf", 

"/path/to/runtime_data") 

if not alpr.is_loaded(): 

    print("Error loading OpenALPR") 

    sys.exit(1) 

alpr.set_top_n(20) 

alpr.set_default_region("md") 

results = alpr.recognize_file("/path/to/image.jpg") 

i = 0 

for plate in results['results’]: 

    i += 1 

    print("Plate #%d" % i) 

    print("   %12s %12s" % ("Plate", "Confidence")) 

    for candidate in plate['candidates’]: 

        prefix = "-“ 

        if candidate['matches_template’]: 

            prefix = "*“ 
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        print("  %s %12s%12f" % (prefix, candidate['plate'], 

candidate['confidence’])) 

# Call when completely done to release memory 

alpr.unload() 
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Chapter 4 

 

                                  Hardware Components 

 

This chapter provides the overview of all the hardware used and 

its uses for other projects. 

 

4.1 RFID Tag 

Tags are called RFID tags in which identification data can be 

embedded. it consists of an electronic circuit and combined 

antenna fit into one. RFID tag's electronic circuit has a memory 

in which data can be saved. Data that can only be read may be 

stored on these cells, like serial number written at stage of 

manufacturing while former cells can be written to and read 

repetitively. Tags may be active or passive reliant on the source 

of on-board power. 

 

 

 

 

 

 

 

 

 

Figure 4.1: RFID Tags 

 

4.1.1 Active and Passive RFID Tags 
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Two main types of RFID tags include active and passive tags. 

Active tags comprise an on-board battery as a power source, 

while a passive RFID tag has no power source, they work with 

electromagnetic power transferred from an RFID reader. 

4.1.2 Range of Active and Passive tags. 

For the communication of info, active RFID tags mostly utilize 

two frequencies. Transmitting information can be 433 MHz or 

915 MHz. For transmission, passive tags use three frequencies: 

125-134 KHz well-known as low frequency (LF), 13.56 MHz, 

identified as high frequency (HF) and Near Field 

communication (NFC) and 865-960 MHz identified as Ultra 

high frequency (UHF). 

Whether tag is active or passive it depends on the read range of 

RFID. As signals are broadcasted by active tags so they have 

longer read range of about 300 feet or more than passive tags. It 

depends on the factors like operational frequency, reader power, 

other RFID devices interference and many other. Low and high 

frequency tags are normally red inside three feet and UHF tags 

are red between 10 to 20 feet. 

  

4.1.3 Information storage on RFID tag 

RFID tag transfers nearly 2 KB of data that is sufficient to save 

basic information regarding object. “license plate” tags only 

contain a serial number of 96 or 128 bit. Simple RFID tags are 

economical to produce and also useful where product packaging 
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will dispose of the tag. Aerospace industry has to store 

equipment parts history on tags that are usually 4 or 8 KB’ also 

known as passive UHF tags. 

 

4.1.4 Tag collision 

When one or more transponder mirror back a signal at 

equivalent time than tag collision arises. To respond the reader 

one at a time different air interface protocol standards are 

utilized. It is done by using different algorithms to isolate the 

tags. As each tag is read in milliseconds all tags are appear to be 

read at a same time. 

4.1.5 Disadvantages of RFID Tags 

RFID tag cannot differentiate amongst readers; after leaving the 

original supply chain, almost anyone can read the information. 

As RFID tags are so moveable and the range of tags so good, 

scammers can collect the information. Thus sensitive 

information without the knowledge of a person can be collected. 

One more security concern is that it’s possible to link RFID tags 

with credit cards. 

 

4.2 RFID Reader 

RFID reader can accomplish following tasks: 

 

• It interconnects with tags. 

• It accepts commands form application software. 
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RFID reader maybe handheld or mounted on specific object. 

The workstation, reader and antenna are all part of same device 

in case of handheld readers. Depending on application, data 

exchanged with tags can be kept and moved to the main 

processing unit, and the RFID reader is the channel between the 

app software and the antenna that radiates radio waves to the 

tags. 

 

 

 

Figure 4.2: RC-522 RFID Reader 

4.3 Introduction to Arduino UNO  

Arduinoi UNOi isi ai pocketi sizedi microcontroller,i whichi isi 

ani open-sourcei platformi thati isi basedi oni AVRi 

Microcontrolleri Atmega328.i Thei latesti Arduinoi UNOi havei 

ai USBi interface,i 6i Analogi inputi pins,i 14i I/Oi Digitali 

portsi thati arei usedi toi connecti thei circuits.i Outi ofi 14i I/Oi 

ports,i 6i pinsi cani bei usedi fori PWMi outputi (3,i 5,i 6,i 9i 10i 

andi 11).i  

i  
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Figurei 4.3:i Arduinoi UNOi  

Moderni Arduinoi UNOi hasi alli thei necessaryi featuresi toi 

runi thei systemi andi iti isi connectedi withi thei computeri viai 

USBi cablei thati arei usedi toi transferi thei programi toi thei 

controlleri usingi IDEi software,i thati arei usedi fori Arduinoi 

programming. 

 

4.3.1i Featuresi ofi Arduinoi Unoi Board 

Arduinoi UNOi comesi withi ai USBi interface.i Fori seriali 

communicationi withi thei computer,i thei USBi porti isi addedi 

toi thei board. 

Atmega328i microcontrolleri isi placedi oni thei boardi whichi 

comesi withi suchi timers,i counters,i interrupts,i PWM,i CPU,i 

Ii /i Oi pinsi andi ai 16MHzi clocki whichi helpsi toi producei 

morei frequency. 

4.3.2i Pini Configuration: 
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Pini Category Pini Name Details 

 

Power 

 

Vin,i 3,3Vi 5v,i 

GND 

Vin:i Inputi voltage. 

5V:i Regulatedi 

poweri supply. 

3.3V:i 3.3Vi supplyi 

generatedi byi on-

boardi voltagei 

regulator.i Current:i 

50mA. 

GND:i groundi pins. 

Reset Reset Reseti thei 

controller. 

Analogi pins A0-A5 Iti cani bei usedi ini 

thei rangei ofi 0-5V 

Input/outputi pins Digitali Pinsi 0-13 Iti cani bei usedi asi 

I/Oi pins. 

Serial 0(Rx),i 1(Tx) Usedi toi Rxi andi 

Txi TTLi seriali 

data. 

Externali Interrupts 2,i 3 Usedi fori triggeri 

ani interrupt. 

PWM 3,i 5,i 6,i 9,i 11 Iti providesi 8-biti 

PWMi output. 



49 

 

SPI  

10i (SS),i 11i 

(MOSI),i 12i 

(MISO)i andi 13i 

(SCK) 

Iti cani bei usedi fori 

SPIi communication. 

Inbuliti LED 13 Usedi toi turni oni 

thei inbuilti LED. 

TWI A4i (SDA),i A5i 

(SCA) 

Iti cani bei usedi fori 

TWIi 

communication. 

AREF AREF Usedi toi providei 

referencei voltagei 

fori inputi voltage. 

Tablei 4.1:i Pini Configurationi Arduinoi UNO 

4.3.3i Functioni ofi Arduinoi UNOi ini ouri Project 

Ini ouri Projecti Arduinoi UNOi isi usedi toi geti informationi 

fromi RFIDi readeri ati Entryi gate.i Readeri takesi bitsi ofi datai 

fromi RFIDi tagi andi theni iti sendsi toi thei Arduinoi UNO.i 

Theni thei receivedi UIDi numberi ofi RFIDi tagi withi thei 

databasei andi theni iti verifiesi wherei thei vehiclei isi 

Authorizedi ori not.i Ifi vehiclei isi authorizedi thei Arduinoi 

UNOi sendsi ai commandi toi thei Servoi motori toi openi thei 

barrieri andi seriali monitori showsi thei verifiedi informationi 

ofi thei vehicle,i andi ifi thei vehiclei isi unauthorizedi iti sendsi 

thei commandi toi thei buzzeri andi stopsi thei vehiclesi entry. 
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4.4i Introductioni toi Raspberryi pi 

Raspberryi Pii isi minii singlei boardi computeri havingi ai 

Linuxi operatingi systemi thati providesi alli thei qualitiesi ofi ai 

normali desktopi computer. 

Wei usedi Raspberryi Pii 3Bi ini thisi project.i Iti consistsi ofi 

512i Megabytei ofi RAMi andi hasi ARMv6i architecturei corei 

supportingi ati 700MHz. 

  

 

 

 

 

 

` 

 

 

Figure 4.4: Raspberry-pi 3 B  

 

As a common of present day PCs, nonexclusive USB consoles 

and mice are perfect with the Raspberry Pi. The RPI use a 

Linux-bit bases working frameworks. The RPI does not 

accompany a continuous clock, so an operating system must 

utilize a system time server, or approach the client for the time 

data at the boot time to become acquainted with information to 

time-date stamping. 

  

4.4.1 LED lights on Raspberry Pi 

 Raspberry Pi consists of five LEDs. 
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         LEDs                                                        Sign  

                          ACT                       SD card contact 

                          PWR                         3.3V  

                          FDX                     Full Duplex LAN 

                          LNK                           Link LAN  

                           100                       100M bit LAN 

 

Table-4.2: Raspberry Pi status LEDs 

 

 

 

 

 

 

 

Figure 4.5 Raspberry pi LED signs 

 

If RED LED does not light than that means power is not 

properly connected and you will not be able to see any display. 

 

4.4.2 Pin Configuration (GPIOs) 

Raspberry Pi 3B consists of twenty-six pins.  

Pins Purpose Pins Purpose 

Pin1 3.3V Pin 2 5V 

Pin 3 GPIO 0 Pin4 5V 

Pin 5 GPIO 1 (12C) Pin6 Ground 

Pin7 GPIO 4 (clock) Pin8 GPIO 14(UART) 
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Pin 9 Ground Pin10 GPIO 15(UART) 

Pin 11 GPIO 17 Pin12 GPIO 18 

Pin13 GPIO 21 Pin14 Ground 

Pin15 GPIO 22 Pin16 GPIO 23 

Pin17 3.3V Pin18 GPIO 24 

Pin19 GPIO 10(SP10) Pin 20 Ground 

Pin21 GPIO(SP10) Pin 22 GPIO 25 

Pin23 GPIO11(SP10) Pin 24 GPIO 8(SP10) 

Pin25 Ground Pin 26 GPIO 7 (SP10) 

 

Table-4.3: Raspberry Pi pin configuration  

 

 4.4.3: Storage (SD Card) 

Raspberry Pi uses SD card for packing the operating system and 

software because it does not contain hard disk. 8 Gigabyte SD 

Card is used so as to evade the threat of running out of storage. 

Minimum of 8 Gigabyte of SD card is required. 

 

4.4.4: Micro USB power: 

We have used normal power cable to supply power to Raspberry 

Pi. Micro USB provides 5 volts and 2000mA. Good class of 

USB power source cable is recommended for optimal use.  
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Figure 4.6: USB power source cable 

 

4.4.5 USB Ports: 

Raspberry Pi 3B consists of four USB ports. If additional ports 

are required USB hub can be used.  

 

4.4.6 Ethernet port 

Raspberry Pi offers Ethernet RJ45 port. This port is used for 

connecting to router/host with the help of Local Area Network 

cable. We have used this Ethernet port to connect raspberry pi 

3b and laptop using cross over cable. 
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Figure 4.7: Ethernet cable 

 

 

4.4.7 HDMI Port 

To show display of Raspberry Pi on monitor or TV High 

Definition Multimedia Interface port can be used. Initially this 

method was used but we shifted to network bridge technique to 

show the display of Raspberry Pi on laptop for portability. 

 

4.5 Getting started with Raspberry Pi 3B 

Key points to keep in mind before getting started with the 

raspberry Pi. 

• SD Card of good quality should be used. 

• High quality USB Cable should be used for power supply. 

• Before powering off the RPI try to shut down the RPI in 

the right way. 

 

4.5.1 Operating System  

RASPBIAN is the recommended OS for Raspberry Pi having 

Linux distribution. Therefore, NOOBS and RASPBIAN were 

transferred in SD card to get started. 
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Figure 4.8: Raspberry Pi NOOBS interface 

 

4.5.2 Obtaining the display  

 To get the display of RPI following steps are necessary. 

• SD Card is injected in Pi board. 

• To supply power USB cable is connected with RPI. 

• One end of Ethernet cable is joined with Ethernet port on 

RPI and other end on laptop. 

• Execute the DHCP server. 

• Start MobaXterm. 

• List the IP Address in MobaXterm provided by the DHCP 

server. 

• Raspi_Configuration window will pop up on starting. 

• Login and a password would be mandatory. 

• Login is Pi and password is Raspberry. 

• After all these steps we are ready to go. 

 

4.5.3 Pros of RPI  

RPI was used because: 

• It is a pocket-size module and portable to use. 

• It draws less power. 

• Quality video streaming is supported by RPI. 

• It is easy to use and affordable. 
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• Linux distribution is supported. 

• Small board has numerous features. 

4.5.4 Summary 

All of the raspberry Pi's features and components have been 

briefly described. 

It was also discussed how to get started with the RPI. All the sof

tware required have also been stated. 

 

4.6 Web camera 

4.6.1 Overview of Web camera 

The fundamental purpose of using a camera in our project is to o

ffer a clear view of parking lots and difficult to see spots to the 

user. Clear vision improves the 

parking lot proficiency. For the following reasons, we used the 

Raspberry Pi camera module. 

• Pii camerai isi 5Megai Pixelsi CMOSi camera. 

• Iti isi competenti ofi capturingi stilli picturesi andi HDi 

videosi becausei ofi itsi centeri settledi lens. 

• Imagesi havei 2592i xi 1944i resolutioni pixels.i  

• Videosi arei supportedi ati 1080pi ati 30i FPS,i 720pi ati 

60i FPSi andi 640x480i ati 60i ori 90i FPS. 

• PYTHON has pi camera library that supports and facilitate 

camera module. 
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Figure 4.9: web camera  

 

4.5.2 Specs of Web camera: 

  

Size 25x20x9mm 

Resolution of images 5 MP 

Video resolution 1080p at 30 FPS 

Pixel size 1.5umx1.4um 

Focal length 3.60mm 

Table 4.4: Specs of web camera 

 

It supports several other features such as brightness, mirror and 

flip images etc. 

4.5.3 Pros of using Web camera 

• Pi camera has dedicated RPI-designed port that delivers 

better performance than any other webcam. 

• It offers higher resolution. 

• Also Supports several other features. 

 

4.6 Servo Motor 

Servo motor is a motor type appropriate for usage in a control 

system with closed loop. It follows a PWM (Pulse width 

regulation) principle. A servo motor is an electrical device 

which can push or rotate an object with great precision. If we 

want to rotate an object at some specific angle or a distance, 
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then we use servo motor. It is just made up of simple motor 

which run through gears having a servo mechanism. If motor is 

used is DC powered then it is called DC servo motor, and if it is 

AC powered motor then it is called AC servo motor. We can get 

a very high torque servo motor in a small and light weight 

packages. 

 

 

 

 

 

 

 

 

 

Figure 4.10: SG-90 Servo Motor 

 

4.6.1 Working Principle  

Ai servoi motori consistsi ofi ai potentiometer,i ai geari 

assemblyi andi ai controllingi circuit.i Wei usei geari assemblyi 

toi reducei RPMi (revolutioni peri minute)i andi toi increasei 

thei outputi torquei ofi ai motor.i Ati initiali positioni ofi servoi 

motori shaft,i thei positioni ofi thei potentiometeri knobi isi 

suchi thati therei isi noi signali generatedi ati thei outputi ofi thei 

potentiometer.i Soi ani electricali signali isi giveni toi anotheri 

inputi ofi errori detectori amplifier.i Nowi thei differencei 

betweeni twoi signals,i onei comesi fromi potentiometeri andi 

anotheri comesi fromi thei source,i willi bei processedi ini 
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feedbacki processi theni outputi ofi thati systemi willi bei 

providedi ini termsi ofi ani errori signal.i Thisi errori signali 

actsi asi ani inputi signali fori motori andi iti startsi rotating.i 

Theni motori shafti isi connectedi withi ai potentiometer.i Asi ai 

motori rotates,i iti willi generatei ai signal.i Soi asi 

potentiometer’si angulari positioni changes,i itsi outputi 

feedbacki changes.i Afteri sometimei thei positioni ofi 

potentiometeri reachesi ati ai positioni thati thei outputi ofi 

potentiometeri isi samei asi externali signali provided.i Ati thisi 

condition,i therei willi bei noi outputi signali fromi thei 

amplifieri toi thei motori inputi asi therei isi noi differencei 

betweeni externali appliedi signali andi thei signali generatedi 

ati potentiometer,i andi ini thisi situationi motori stopsi rotating. 
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Chapter 5 

 

Conclusion, Future Work and Scope 

 

A detailed procedure is explained in this report by introducing 

the technological advancement so that current parking situation 

can be improved. This project is completed to with the 

minimum amount of resources in the limited time frame to 

achieve maximum output of it. 

However, human nature is to go towards advancements so there 

is always a room for improvement. This project could be further 

improved and could be made even better. 

 

5.1 Improvements 

In our project, we tried to give our best to design something 

which could help the society but there could be some 

improvements that can be further made. Few of them are listed 

below. 

 

5.1.1 Software Improvements  

Since the application is developed on android platform so 

currently the IoT users with android smartphone can gain 

benefits from this system. To make it beneficial for all the 

smartphone users an application should be developed at user end 
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that could run on all operating system widely used such as iOS, 

windows and blackberry. 

5.1.2 Hardware improvements  

Currently, the obstacle is at the main entrance of the parking lot 

and only the valid users are permitted to enter the parking lot.  

• In this project, Raspberry pi 3B is used for better 

efficiency compared to previous model.  

• Pi camera is used because it is easy to interface with 

Raspberry Pi and better picture quality. 

 

5.2 Security  

Nothing could be considered as much secured in the time we are 

living as internet can be accessed publicly. Hackers can obtain 

public copy of an application in the consumer apps and reverse 

engineering can be applied on it. So, we should ensure that our 

mobile application is secure and protected from the hackers so 

that any undesirable activity can be avoided. 

To avoid the threat of attackers a proper framework should be 

followed at the stages of creating, deploying and executing a 

secure android application by following ways. 

• Protection of code: A secure application should be built. 

• Projection of device: Detect harmful and unprotected run 

time environment. 

• Protection of data: Limiting leakage and data theft. 
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5.3 Scope: 

 In this project “RFID based vehicle entry system along with 

image processing based parking system” using IoT technology 

is developed and executed. This system eases the user to reserve 

the parking spot in advance to save the time in finding the best 

place to park the vehicle. This also saves the fuel, wasted in 

searching around the crowded area where success rate is 

minimum to find the best spot. Eventually traffic congestion 

takes place which results in road blockage and this contributes 

to road rage. The situation becomes inferior on special events 

when the shopping areas become fully crowded and people have 

difficulty to find a place so they double park the vehicles which 

causes disruption for others. 

With our developed mobile application, user can easily inspect 

the empty parking lots on mobile application through server. 

However, they must prove their identity at the entrance of the 

parking lot. Only those users are allowed to enter the parking lot 

that has a registered vehicle in the database. 

The data about the parking lots are intermittently updated in the 

database and only those slots are available for the users which 

are empty. Therefore, our designed system will not only save the 

time for the drivers but also ensure a smooth traffic flow. 
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