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Abstract - The growth of Telecommunication in the world has brought about the need for regular update, research and 
findings to meet the demands of the global world. RFID technology has improved operational procedures and processes in 
private and public sectors. Due to their versatility, miniaturization, cost-effectiveness, ease of availability, they are used in a 
variety of applications such as IT Asset Tracking, Race Timing, Passports, Mobile payments, Automation, Security and 
Access control, Supply chain management, Healthcare, Transport etc. This paper briefly covers RFID technology and its 
Applications. Apart from all this above applications it also examines the application of RFID specifically in Educational 
Institutions such as Schools, Colleges and Universities. In educational Institution it can be used for Identification and 
Tracking of Students in Institution campus using RFID tagged items, Laboratory Management, Library Management, 
Admission process, Examination centers to avoid any misconduct during Examination. 
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I. INTRODUCTION TO RFID 
 
Radio Frequency Identification or RFID is a generic 
term that usesradio waves for identifying objects. 
RFID is the combined term with RF and ID where RF 
means a wireless communication technology and ID 
means identification information of tag. In other 
words, RFID is a wireless networking technology to 
transmit identification information stored at an 
electronic memory space. RFID retrieve data using 
radio frequency waves. RFID uses wireless 
technology operating with the 50 kHz to 2.5 GHz 
frequency range. There are several methods of 
identification, but the most common is to store a 
serial number that identifies a person or object and 
perhaps other information on a microchip that is 
attached to an antenna 
 
.The antenna enables the chip to transmit the 
identification information to a reader. The reader 
converts the radio waves reflected back from the 
RFID tag into digital information thatcan then be 
passed on to the computer that can make use of it. 
 
In this paper, we are discussing RFID technology and 
its components. Further sections of paper discuss the 
detail Practical applications and future scope. 
 
II. BASIC COMPONENTS OF RFID 
 
RFID system consists of three main parts as shown in 
figure1[1]:- 
 

1. Tags stores the data 
2. Reader  reads the data 
3. Middleware forwards the data 

Tags: Tag also called transponder or transceiver is a 
small device equipped with a microchip carrying data 
and an antenna. An RFID tag contains two parts. 

 
Figure 1: Basic RFID Architecture 

 
Integrated circuit : For storing and processing 
information, modulatingand demodulating signals, 
and other specialized functions. 
Antenna: For receiving and transmitting the signal. 
 
There are generally three types of RFID tags [2]: 
 
1. Active RFID tag -Contains a battery and can 
transmit signals autonomously. 
 
2. Passive RFID tags- have no battery and require an 
external source to provoke signal transmission. One 
of the smallest passive RIFD chips, Hitachi µ-chip. 
 
3. Battery assisted passive (BAP) - Requires an 
external source to wake up but have significant 
higher forward link capability providing great read 
range. 
 
Readers: A RFID reader that receives radio 
frequency transmissions from an RFID device and 
passes the data to a host system for processing. 
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Antenna: AnAntenna used to transmit the radio 
frequency signals between the reader and the RFID 
device. 
Middleware: RFID middleware retrieves the data 
from readers, filtering data feeds to application 
software, monitoring tag and reader network 
performance. 
 
III. APPLICATIONS OF RFID TECHNOLOGY 
APPLICATIONS FALL INTO TWO 
PRINCIPAL CATEGORIES [5]  
 

1. Short range applications where the reader 
and tag must be in close proximity (such as 
in access control) 

2. Medium to long application, where the 
distance may be greater (such as reading 
across a distribution centre dock door). 

 
A. IT Asset Tracking 
Barcodes are great for Asset Tracking but inventories 
are still dependent on the user finding each barcode 
and scanning it. 
Passive RFID tags transmit their data when the reader 
requests. Imagine inventorying an entire office from 
the doorway. Properly installed RFID tags and our 
RFID Asset Tracking solution can make that dream 
come true. 
 
B. Automation 
RFID application can play the big role in the 
production assembly automation .It can improve the 
production efficiency and traditional work style, and 
reduce the production cost. TheRFID system will 
provide the related information such as, color, engine 
type, tire, basic shape etc. so that the assembly line 
can produce different kind of automobile. The RFID 
reader will retrieve the information inside the tag at 
every single process stage to assure the correctness of 
the production. 
 
C. Supply chain Management 

 
Figure 2: Supply chain management 

 
Supply chain trials were between Marks and Spencer 
and some of their key suppliers. The RFID tags are 
attached to trays of products and suppliers pass the 

trays through a writer situated at the end of their 
production lines. The writer stores order, product and 
batch details on the tag and as the trays pass through 
the transport chain they are automatically read as they 
pass through gateways so the M&S system is kept up 
to date with the location and status of goods. When 
the trays are emptied they return to the suppliers 
where they are re-used and the tags rewritten as 
shown in figure2.  
 
D. Healthcare 
Hospitals and the medical care industry in general are 
adopting asset tracking technology to track 
equipment, to track patients including baby tracking, 
to track staff, and to ensure patient’s receive the 
correct medicines and care – all in an effort to reduce 
expenses and save patient’s lives. RFID technology is 
key in increasing these efficiencies. RFID tags put on 
medicines, which gives them a unique code and 
identity. In case of illegal distribution, the fake 
medicines can be easily distinguished. Expired 
medicines can also be kept under check by using 
RFID tags. 
 
E. Transport 
Transportation is a major area of implementation for 
RFID technology. For example, Yard Management, 
Shipping and Distribution Centers are some areas 
where RFID tracking technology is used. 
Transportation companies around the world value 
RFID technology due to its impact on the business 
value and efficiency. 
 
IV. PRACTICAL APPLICATIONS 
 
RFID also works in Educational Institutions such as 
Schools, Colleges & universities. In educational 
Institution it can be used for Identification and 
Tracking of Students in Institution campus using 
RFID tagged items, Library Management, Laboratory 
Management, Admission process, Examination 
centers to avoid any misconduct during 
Examination[6]. 
 
A. Student Management 
RFID technology also works for student management 
such as [4]- 
 

 Student Safety: whether each student has 
arrived and left the school safely. 

 Attendance check: whether each student 
has arrived and attended the school/college 
on time or late. 

 Behavior in school, grades, attitude, etc. 
 
RFID has solutions for all these concerns .Student ID 
card attached with RFID tag. All the Information 
related to that student like name, address, roll no, 
class, division, etc. will be linked to the tag.As soon 
as a student enters/leaves the school gate, the RFID 
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reader mounted on the gate would read the RFID tag 
and mark the time at which the student enters/leaves 
the school/colleges. If any student tries to get out of 
school/College without authorization, before the 
closing time then the RFID reader mounted on the 
gate would automatically sound an alarm both in the 
school/College system and at the gate. It could also 
send a simultaneous message to the security and the 
teacher responsible about the same. Other 
information like student’s attendance, grades, awards 
etc. will also be linked with the tags for quicker 
retrieval and better storage.  
 
The system could also serve as a medium of 
interaction among the parents and the teachers. 
Through this system the teachers would be able to 
intimate the parents about the holidays, behavior and 
other notices. While the parents will easily be able to 
send leave notes, grade and attendance enquiries to 
the teachers. 
 
RFID readers can be mounted on the ceiling of each 
classroom. It will read the RFID tags of the students 
in the class and also the tag of the teacher teaching a 
particular subject.The reader, after reading the tags, 
would automatically mark the attendance, of both the 
teacher and the student, and upload the data on the 
school /Colleges server. 
 
The software would automatically calculate the 
attendance and would intimate the department. 
Schools/colleges can also issue visitor-passes to keep 
track of their movements in the campus and Send 
automatic alerts if anyone should wander into an 
unauthorized area or overstay a scheduled Permitted 
time. 
 
B. Library Management 

A library is a collection of information, sources, 
resources, books, and services. The following are the 
tasks to be performed in the library [3]. 
 

 Circulation: handling user accounts and 
issuing/returning and shelving of materials. 

 Collection, development, order materials, 
maintain materials’ budgets. 

 Technical Services work behind the scenes 
cataloguing and processing new materials 
and de accessioning weeded materials. 

 
A RFID library management system consists of 
books, each attached with an RFID tag, RFID reader, 
computer network and software. Library staff handle 
lending, returning, sorting, tagging etc. of books, 
using RFID tags in this library system. A person can 
locate RFID library books marked with a RFID tags, 
using the RFID reader which identifies and locates 
the book. When the book is carried to the counter, the 
library staff can either activate or deactivate the 
electronic article surveillance bit in the book's tag. If 

a book is borrowed, then the Surveillance bit is 
deactivated as shown in figure3.  
 

 
Figure 3: library Management 

 
The main entrance of the library is equipped with a 
RFID antenna which receives radio signals from 
every book's tag being carried out of the library. It 
signals a warning, in case a book that is carried 
outside, with surveillance bit in its RFID tag active. 
In this way a RFID equipped library system controls 
the inflow or outflow of tagged library books and 
prevents the theft of books. When a book is returned, 
the surveillance bit in its tag is activated, and the 
book cannot be taken past the entrance of the library, 
without an alarm being sounded. 
 
C. Laboratory management 

 
Figure 4: Laboratory Management 

 
RFID tags can be attached to the assets of the school 
/colleges like computers, printers, projectors, air 
conditioners etc can also be tagged and tracked 
easily. 
The tag would contain data like type, brand, and date 
of purchase, warranty period, service due dates and 
any other information. The tags could also be 
attached to lab equipments and appropriate 
information could be written on them. The 
information can be easily read and rewritten using a 
RFID tag reader.Any unauthorized removal outside 
the school /college will start an alarm both in the 
application and also at thegate as shown in figure 4. 
 
D. Securing and tracking of Exam related question 
papers & answer books 
Bags containing exam papers attached with RFID 
tags it can prevent and detect any malpractice in the 
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assessment process. Bags containing examination 
papers will be equipped with RFID tags, enabling 
them to be scanned on dispatch to identify if any 
papers are missing on receipt.  
Incidents involving stolen papers are extremely rare, 
but the potential impact is massive. In RFID system, 
RFID tags will also able to detect if any of the bags 
have been opened prematurely. The parking 
management technologies, in general, may be 
grouped under different communication techniques. 
Each communication technique performs the main 
functionalities such as providing parking lots to users, 
updating the status of parking lots, accounting and 
billing, collection of payment either at the entry or 
exit. 
 
Different Parking Technologies 

 
A. Wireless Sensor Networks WSNs are now also 

employed in vehicle parking systems because of 
its high performance. Any parking system using 
WSNs include different type of sensors to sense 
the information, gather the data and transmit 
them to their nearest control centre or a base 
station. The sensor nodes communicate with the 
base station through their neighbours. The 
position of each parking slot is informed to base 
node through neighbouring nodes. The status is 
sent to its next nearest node. The neighbour 
node passes the data to the next nearest node. 
This process continues till the data reaches the 
base station. The state of parking space is 
denoted as a binary value which may be either 0 
or 1. When the state value of parking space is 1, 
it indicates the car is been parked. Similarly, 
when the parking space is 0, it shows an empty 
lot. All these information is updated in the base 
station regularly. Users are connected to parking 
management system through internet. The 
method is simple to execute but has a severe 
disadvantage of energy and bandwidth 
consumption[1]. 
 

B. The system uses Zigbee serial network. 
Terminal nodes are the Zigbee modules that 
are placed in parking lots. For every three 
parking lots, one Zigbee module is used in the 
system.  vehicle is detected using Zigbee 
module, and parking information is sent to the 
coordinator through routers. The control 
centre has a database that saves all these 
information. The communication system 
consists of host controller and Zigbee 
network. IEEE 80.15.4 is used as a 
communication protocol. The function of a 
host controller is to connect the control centre 
and communication system. Zigbee terminal 
node is present in client side and a network of 
Zigbee nodes is fixed inside the parking 
spaces. Information about the vehicle and the 

user is saved stored in the client side. All these 
details are finally stored in the control centre 
for further processing. Though the method is 
simple to use, yet it makes the system more 
complex. The functioning of the system using 
such architecture becomes difficult and cannot 
be used in very big parking slots[1]. 

 
B. Zigbee Another important wireless communication 
technology is Zigbee communication, which uses a 
higher level of communication protocol. 
 
V. PROPOSED SYSTEM 
 
The proposed system is Parking Management 
System to find solutions for current parking issues. 
The system is microcontroller based system and it 
uses RFID technology.Entry in the parking space 
will be given to authorized persons identified by the 
RFID tags. IR sensors are deployed to give idea of 
vacant parking places which may be displayed on 
LCD display unit. The unit will have GSM module 
to contact customers. This system can work well for 
diffrent offices and societies but can also deployed 
in public places. This demo project gives an 
example of wireless RFID technology which can be 
used in parking places to ease out parking problems. 
 
The system will be automated so that human error 
can be reduced. Also this system will efficiently 
work in any place with maximum accuracy. This 
system will be secure and will control theft of the 
vehicles which can take place at parking places. Cost 
is also very important aspect of any system and our 
system will be low cost model with better facilities 
and security. 
 
VI. FUTURE SCOPE 
 
RFID Technology can be used in applications related 
to school/colleges such as Student Management, 
Library Management, laboratory Management. 
Papers/ answer sheets protection and tracking in 
Examination. In future we are planning to design 
software for execution of above applications and also 
we will think and design how RFID can be used for 
Admission process in school and colleges. Our 
project paper discusses the importance of using a 
RFID based Parking Management System. Our 
proposed system facilitates faster user authentication 
and hence results in reduced waiting time and 
increases the efficiency of the parking space.  
 
CONCLUSION 
 
Thus Radio Frequency Identification has been 
identified as a suitable technology for building 
various applications in practical field’s .In this paper 
we have taken an efforts to  examine the details  
regarding RFID technology and applications of RFID 
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specifically Educational Institutions such as Schools, 
Colleges and Universities .But in our project we are 
focusing use of RFID Technology in parking 
System.. 
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