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ABSTRACT 

 
As a result of the challenges of the manual method of taking attendance in schools and colleges in India, an automated attendance 

system needs to be adopted. The challenges include difficulty in keeping the attendance list over a long period of time, 

unnecessary time wastage during writing or signing, improper documentation, students forgetting to write or sign the attendance 

paper, lecturers forgetting the attendance list in the classroom, students writing or signing illegally for an absentee among others. 

This paper implements Radio frequency identification (RFID) automatic attendance system in GNIET institutions which provides 

the functionalities of  Admin login, registering students, Lecture Time Table, recording attendance, This work eradicates the 

deficiencies associated with the manual attendance system with an automated approach implemented through Radio frequency 

identification (RFID) technology. 
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1. INTRODUCTION 

 
 The availability of upper end high speed internet has provided 

almost all the information, which causes the students to be less 

interest in attending the classes in their working hours. 

Laziness on the part of students, unconcerned to college work, 

additional social activities that have no importance in aiding 

the objectives of the institution and a lot more, may prevent 

students from attending classes. Consequently, professors and 

administrators in most developing countries have had to come 

up with ways to ensure a healthy participation from students, 

and make sure that the student-teacher interactive relationship 

is kept intact. This in some cases have come in simple forms 

like roll calls, while in more interesting cases, can be formats 

like surprise quizzes, extra credit in class, etc. These strategies 

are however time consuming, stressful and laborious because 

the valuable lecture time that could otherwise been used for 

lectures is dedicated to student attendance taking [13] and 

sometimes not accurate. In addition to all these challenges, the 

attendances are recorded manually by the tutor and therefore 

are prone to personal errors. There arises a need for a more 

efficient and effective method of solving this problem. A 

technology that can solve this problem and even do more is 

the RFID technology. RFID is an automated identification and 

data collection technology, that ensures more accurate and 

timely data entry. RFID is not actually a new technology; it 

only quickly gained more attention recently because of its 

current low cost and advances in other computing fields that 

open up more application areas. RFID combines radio 

frequency and microchip technologies to create a smart system 

that can be used to identify, monitor, secure and do object 

inventory. At their simplest, RFID systems use tiny chips 
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called ―tags that contain and transmit some piece of 

identifying information to an RFID reader, a device that in 

turn can interface with computers [12]. The ability of RFID 

systems to deliver precise and accurate data about tagged 

items will improve efficiency and bring other benefits to 

business community and consumers alike in the not distant 

future [14] 

 

2. METHODS AND MATERIAL 

 

2.1. RFID Technology 

 

Radio frequency identification (RFID) is a technology that 

transmits data using radio waves from an RFID tag attached to 

an object by the reader for tracking and identifying objects [5]. 

RFID system contains two main components; the reader and 

the tags. The tag is normally attached to the objects to be 

monitored and carries information in a microchip. The reader 

on the other hand detects tags that are within it frequency 

range and writes to or read from the tags [2].  

 

2.1.1 The RFID Tag  

 

The RFID tag is primarily is a kind of a memory device that 

can transmits its contents when being scanned by the reader. 

The memory consists of binary digits called the bits, and the 

transmission and receiving of data has a communication 

channel. The tag can be an electronic circuit with its own 

power supply (an active device) or a very low power 

integrated circuit (passive device) which taps energy from the 

scanner to transmit its content. In a tag, the transmission 

power is very low and is measured in millionths of watt i.e. 

microwatts [1]. Tag can be passive, semi-passive or active. It 

can also be categorized based on memory type and based on 

the transmission channel. Passive RFID tags have no internal 

energy source; energy supplied to the antenna by the incoming 

radio frequency waves induced enough energy for the CMOS 

integrated circuit in the tag to get activated and transmits a 

response. The semi passive tag is similar to passive tag, but 

has an addition of small power source (battery). This battery 

constantly powers the integrated circuit of the tag and the need 

for an aerial to tap energy from the incoming signal is 

removed [3].  

Active tags have their own internal energy source which 

supplies energy for the integrated circuit producing the 

outgoing signal. They are more sophisticated and reliable due 

to their ability to conduct a session with the reader. As a result 

of their onboard energy source, they can transmit at a higher 

power level than passive tags, allowing them to be of more 

effective in RF challenged environments such as water, metal 

or at longer distances. They can transmit signal over a greater 

distance and their random access memory (RAM) gives them 

the ability to store up to 32,000 bytes of data. A battery can 

live up to 10 years and have practical ranges of hundreds of 

meters. Types of tags that were used in the RFID system are 

ISO card, clamshell card and also soft label. Tag used in this 

project is passive tag and the model of RFID reader is 

RFIDIDR-232N [2].  

 

2.1.2. The RFID Reader  

 

The RFID reader sends a pulse of radio waves to the tags and 

listens for its response. The tag detects this pulse and sends 

back a response; the tag ID number and possibly other 

information as well [4]. The RFID reader can be classified 

based on the design and technology used (read or read-write) 

or based on the fixation of the device [5]. The read only RFID 

reader only reads data from tags, usually a microcontroller 

based unit with a wound output coil, peak detector hardware, 

comparators and firmware which are designed to transmit 

energy to tags and read information back from them by 

detecting their backscattering modulation, different types for 

different protocols and standards existing. The read/write 

reader reads data from/to tags. While in stationary reader, the 

device is attached in a fixed way. 

 

 

3. HARDWARE  DESIGN 

CONSIDERATIONS 

 

In this system, the hardware part consists of the RFID reader, 

tags and the host computer. An item is tagged with a tiny 

silicon chip plus an antenna collectively called a tag. The tag 

can be mobile or stationary and be scanned by stationary or 

mobile readers respectively, using radio waves. The tag can be 

encoded with a unique identifier, allowing tagged items to be 

individually identified by the reader. In each scanning case, a 

reader must scan the tag for the data it contains and then send 

that information to a database, which interprets the data stored 

on the tag. The tag, reader, and database are the key 
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components of an RFID system. The proposed RFID system 

offer many advantages to this design application because 

electronic tags can be embedded into student conventional 

means of identification (student ID card); the electronic tag 

can be read during motion; no batteries are needed; no line of 

sight required wireless communication between the tag and 

the reader; The complete system (see Figure 1) is placed at the 

entrance door of the lecture room. 

 

Figure1. Overview of Student Tracking and Monitoring 

System 

 

 

4. SOFTWARE DESIGN 

CONSIDERATIONS 

 

In the development cycle of the system, decisions were made 

on the parts of the system to be realized in the hardware 

design and the parts to be implemented in software. The 

software is decomposed into modules so that each module can 

be individually tested as a unit and debugged before the 

modules are integrated and tested as a software system in 

order to ensure that the software design meets its specification. 

The program was written in Microsoft Visual C# 

programming language for the front end while the backend 

was based on Microsoft SQL Server relational database 

management system (RDBMS).Visual C# was derived from C 

language and C++ and enables the rapid application 

development (RAD) of graphical user interface (GUI) 

applications, access to databases using tools such as DAO, 

RDO, ADO, and the creation of ActiveX controls and objects. 

Programming in Visual C# provides the user with the ability 

to utilize a combination of visually arranged components or 

controls on a form, specifying attributes and actions of those 

components, and writing additional lines of code for more 

functionality. The software was designed using the flowchart 

shown in Fig.2  

 

 

 

 
 

Figure 2. Flow Chart for Software Design 

 

5. SYSTEM OPERATION, TESTING AND 

RESULT 

 

A careful observation of the trend of usage of RFID tags leads 

one to consider the possibility of its utilization for monitoring 

the attendance of students in educational institutions, with the 

aid of program driven computers. While every student given a 

specific RFID tag attends the lecture through entrance door, a 

serial number (related to each student’s matriculation number) 

of tag is associated with the student database entry. So every 

time a student uses his/her card, the entries will be entered into 
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the database with the time stamp. The use of webcam might be 

optionally necessary to take a snap of the person using the 

card. Webcam reduces proxy attendance attempts. This is used 

to cross-verify in the event of an undesirable event or dispute. 

Consequently, the attendance data then can be used to create 

many types of reports like daily attendance details, monthly, 

weekly and real time feedback to parents. The attendance 

score calculation can be automated using the collected data. 

After setting up the student attendance RFID system from the 

mode of operation depicted in the diagram shown in figure 3.  

The tag is activated when it passes through a radio frequency 

(RF) field (125 kHz in this case), which is generated by the 

antenna embedded within the reader box. The program checks 

whether the tag is valid or not. If the tag is valid, it will 

continue to the database program 

 
Figure 3.  Illustration of  Operation of system 

 

and registers the student’s attendance for the course. If the tag 

is invalid, the program gives a notification that the tag has not 

been registered to any student and requires the user to either 

supply a valid tag. Due to the reason of cost and flexibility of 

implementation, this RFID attendance design application uses 

a passive tag and thus for every class, students would have to 

bring their tags close to the reader (about 10 cm from the 

reader). On doing this, the reader reads the tag and the 

application program records the student’s arrival time and 

when leaving the class, students will also have to bring their 

tags close to the reader again. With records of arrival and exit 

time, appropriate short message service is forwarded to the 

parents’ mobile phone number in real time or as a weekly 

SMS/Email digest through the SMS/EMAIL gateway as 

shown in Figure 1.0. Each course lecturer has RFID tag that 

serves as the control for the beginning and end of classroom 

lecture with additional time delay for end of class activation to 

allow every student to record exit time on the reader. The 

lecturer/instructor can call for information over any student by 

using queries provided by the application. More flexibility and 

unconscious interaction of students to the developed system 

can be achieved by using active tags. This will increase the 

overall cost of the system. At the end of the semester, the 

lecturer can grade students attendance scores in a particular 

course based on some specific metrics provided in the 

application. The selected metrics could be frequency of 

presence in class, duration of stay in class, punctuality, etc. 

The program gives the following output: student name, 

Register number, tag ID number, department, the course in 

question and the attendance status based on the specified 

metrics. A privileged user can de-assign students from their 

specific tag, and reassign the tag to other students if need be as 

shown in the Graphical User Interfaces (GUI’s) of the RFID 

system application control program. 

 

6.  CONCLUSION 

 

Today the attendance in colleges and classes are done 

manually .The proposed system i.e. student tracking and 

attendance monitoring system using RFID technology will 

improve the process of manual attendance, specially in an 

organization or school environment. So we have come up with 

a system which would mark the attendance of the student as 

well as track them in and around campus. This system gives 

automated approach to maintain the student attendance. In this 

system it is necessary to issuing RFID tag to each and every 

student in the college. The students have to swap their cards to 

the RFID reader. By using this system we will track the 

particular student and check whether he/she is bunking his/her 

lectures. The purpose of developing this system is to track the 

Student using RFID tag which will be provided to the student. 

Because of this system the task of manual attendance filling is 

made easy and time required to do this is also reduced. It is 

very useful for the lecturers as they can easily monitor their 

student’s attendance and manage the attendance of them. 

Because of this system the frequency of student bunking the 

lectures is reduced and Parents also assure about their 

son/daughter. So this system is very useful for colleges and 

schools. 
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