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Abstract: (RFID) is a technology used for identification or tracking of any objects. RFID system contains
"tag and RFID reader" that performs the main operation of identifying things. a library system has been
built using RFID components and using special programs. Microsoft access database was used to build
the tables that needs to store the information of the books. The implementation of the system has been
done in two main stages, the first one is a Hardware Device "RFID-RC522" and "Arduino card", and the
second is the implementation of a specific read software program, a graphical User Interface (GUI) for
the system has been built by using Visual Basic (VB).
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1. Introduction

RFID is a technology uses radio signals to identify any tagged items. The advantage
of (RFID) system is the data that must be processed can be carried on a small device
which is known as (RFID tag). Since the library contains a huge amount of data such as
books, theses, and DVDs, therefore a management system is necessary for any library
system [1]. RFID works by a radio wave signal. A signal is sent to a tag, which wakes
up and send its data [2].

Electronic Product Code (EPC) give a great ability of identifying each object,
therefore RFID technology enables reading large amount of data at high speed and can
be used for locating, identifying, monitoring and tracking physical objects without line
of sight [3].
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The aim of this paper is to Design a hardware circuit for the library system using the
RFID technology .

2. Components of an RFID System

The different parts of RFID system are integrated with each other to allow the system
to read the tag and apply different processing on it.
The RFID system as in Fig. (1) contains the following:
e Reader.
e Tag.
e Antenna.
e Communication infrastructure.
e Application software [4].
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Figure 1. Components of RFID

2.1. Rfid Reader

The (RFID reader) reads tags data by using the antennas, used to generate and
receive the radio signals. It consist of a built - in anti - collision algorithms and can
operate on more than one frequency. Therefore, the readers are used to deliver the data
to computer systems [4,5].

A reader may be fixed or portable, and it can converts the radio waves captured from
a tag into a digital signal that can be transferred to any computer; readers and tags have
to work on the same radio frequency to be able to communicate [6].

2.2. RFID Tags

A unique identifier information of any application is stored in the tag. Tags are
always combined to objects, people and papers, its power is captured from a reader.

162



Journal of Engineering and Sustainable Development Vol. 21, No. 04, July 2017 www.jeasd.org (ISSN 2520-0917)

Tags activated when the reader receives radio waves from tags. Electronic circuit and an
antenna are integrated into one package as a basic parts of tag, as in Fig. (2). RFID tags
used in many applications, therefore different expectations for tag price, and read range
are available [5,7].

Figure 2. Components of RFID Tag

2.3. Antenna

An antenna works on small band of frequency, and this frequency band must be
same for reader and tag.

Antennas are the interface between the tag and the transceiver, which controls the
system's data and communication [7].

3. Advantages Of RFID In Libraries

use of RFID reduces the cost and effort and has many advantages likes:
e More economic.
e Reliability.
e Automated sorting of books.
e Easy search of books.
e Multi books identifying at the same time.
e Easy locating of books [1].

4. Implementation of the proposed system

The proposed system design has two important steps: The hardware and software
tools and as follows:

4.1. The hardware

The following three hardware devices were used to implement the system:
e Arduino card (UNO).
e RFID-RC522 Device.
e RFID Tag chips.
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4.1.1 Arduino card
Powerful single board computer, easy to use, with the Arduino board, Fig. (3), you

can create any electronic circuits and write programs with very little effort.[8]
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Figure 3.Arduino Device

4.1.2. RFID-RC522 Device
MF RC522 is contactless communication card chip used to read and write, Fig. (4).
the application used a small size, low voltage, low cost and contactless card chip to

perform read and write.
The MF RC522 also use advanced transmission and receiving concept that works

in all kinds of the (13.56MHz) passive communication protocols. The read range of this
RFID card may be less than one meter to work efficiently. [9]
The overall hardware system is shown in figure (5).
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Figure (4): RFID-RC522.
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Figure 5. RFID - RC522 Connected to Arduino

4.2. Software tools

The GUI for the system is built using visual basic, while the tag's ids is stored in the

database; visual basic is used as a interface between the Arduino and database. The
software tools used in the system are as follows:

e Microsoft Access.
e Arduino program.
e Microsoft Visual Basic 6.0.

4.2.1 The Database

The database is built using Microsoft Access, A table in the database contains the
following fields: ID, Book ID, Title, Code, and Author, as shown in Fig. (6).
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Figure 6.The Database.
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4.2.2 Arduino program and reading tags

After connecting Arduino to computer and upload the code to Arduino card, open the
serial monitor by clicking the Serial Monitor icon set the serial baud rate to 9600 baud
by clicking on the drop down selection in the lower right corner of the Serial Monitor
window. Now take one of the RFID tags and hold it near the white graphic printed on
RFID-RC522 module, the Arduino IDE will read the ID of books as shown in Fig. (7):

| £ COMS

Try the most used default keys to print block 0 of a MIFARE PICC.
Card UID: 2C 52 AD DS

PICC type: MIFRRE 1KB

Success with kevy: FF FF FF FF FF FF

Block 0: 2C 52 AD D5 06 08 04 00 &2 63 64 65 66 67 68 69

Card UID: 2C 52 AD DS

PICC type: MIFRRE 1KB

Sucecess with key: FF FF FF FF FF FF

Block 0: 2C 52 AD D5 06 08 04 00 &2 63 64 65 66 67 68 69

Card UID: 14 73 75 FD

PICC type: MIFRRE 1KB

Success with key: FF FF FF FF FF FF

Block 0: 14 73 75 FD EF 08 04 00 62 63 64 65 66 67 68 69

Figure 7. Arduino Read the Tag

4.2.3 Visual Basic for RFID Library management

The main form of the proposed system was built by visual basic. This form contains
three command buttons (staff login, entering students, and exit). The main form is
shown in Fig. (8).

B library_managment = ﬂ

Staff Login Entering Students

EXIT

Figure 8. Main Form of Library System

When the staff button is pressed the login form is appeared as shown in Fig. (9).
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Figure 9. Staff Login Form

ADD Book form contain read, add, and save button. When the Read button is
pressed , the Arduino device will read the (book ID) and store it. The library staff then
record the book title, the author and student code. When the add button is pressed, all
these information of the book will add to the data base. As in Fig. (10).

Figure 10. Add Book Form

When the Entering Students Button is pressed this form is appeared as shown in Fig.
(11). The student

2C52AD D5

Alyssa's
ALL

Figure 11. Entering Students Form
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5. RFID library system flowcharts

The operation of reading the Tags are shown in figure (12), while the main RFID
library system flowchart is shown in figure (13).

Start

J

Initialized RFID reader

l

Read available

COM port No port connected <
Connect to G

COM port ok?

YES \L

Add new registration

l

Read RFID tag ID.

y

Full up students
informatinn

J

Save

l

End

Figure 12. Flow Chart Of Reading Operation of Tags in Library Management System
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Figure 13. Main Operation Of RFID Library System Flow Chart

6. Conclusions

After finishing the work of this project, it can be found that using Arduino give a
large facilities that help us to build RFID library management system.
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