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ABSTRACT 
Biometric identification systems are widely used in the human uniqueness. This paper provides the design method of fingerprint 

based identification system with the help of fingerprint scanner. Taking the attendance and maintaining the report is very difficult 

task as well as waste of time. For the stated reason, an efficient system is designed. This system takes attendance and all the 

records are saved on a computer. Fingerprint scanner and LCD screen are dynamic which can move in the room. In order to make 

attendance, student has to place his/her finger on the fingerprint sensor module. The process eliminates the requirement of 

personnel records. 

 

KEYWORDS:  Index term- fingerprint scanner, LCD. 
 

INTRODUCTION 
 

In various applications biometric technology is used often. Biometrics is used to identity access 
management and also used for controlling the device. So, use of biometrics in student attendance system is a 
secure approach. 

In many places attendance is recorded manually in attendance register by calling out the names. These 
results in wastes a lot of time and some students may put proxy for their friends who are not present for that day. 
To overcome these problems fingerprint identification becomes the popular technology for automatic personal 
identification.  

This paper presents a fingerprint based student attendance system. This system will automatically record the 
attendance of student by using fingerprint scanner. Students are supposed to enroll their fingerprint at the 
beginning of the class and also end of the class. At the end of the class, reports providing the name, time, date, 
register number and efficiency of students for that day will be generated. After one week it will calculate the 
overall percentage of students.     
 
II.Previous Work: 

In [2] attendance is recorded manually in attendance register by calling out the names. This requires paper 
sheets, stationary materials and attendance register. So, the time consumption will be high and also there are 
many fraudulent issues that may happen while using attendance register.  

In [4] Breadth First Search technique was used to detect the matched ridge based coordinate pairs. It checks 
the relative position and compares the matching scores. But it is used to match the fingerprints by using this 
matching score.  
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In [3] fingerprint matching was done only through hardware but it does not include any real time 
application. It can easily match the fingerprints than [4]. Here thinning process was used so complete ridge and 
valleys are calculated. 

An embedded system [7] based student attendance was developed. This system only extracts the matching 
of fingerprints by using minutia scores. This was specified manually. This provides an electronic card and card 
reader. 

Authors in [8] developed the student attendance using java software. Small amount of fingerprints are 
stored and displayed. This was the purpose to entering the class room. 

In [5] GSM based attendance management system was used. It uses the position of class for marking the 
attendance. It is not dynamic so we cannot move into the class. If the schedule of the class changes, wrong 
attendance might be marked. 

Biometric technique like fingerprint identification [6] was used in this paper. This work provided a 
comparison of students with manual work. But in this complete student details, arrival time and exit time does 
not carried. 

Problem with RFID [1] based system is that each student have to carry RFID card and RFID detectors are 
installed. Students may proxy for their friends by using his/her RFID cards. 

In contrast to these methods proposed system is simplified and cost effective that use fingerprint 
identification. For individual person the fingerprint is uniqueness and that can be shared. 

 
III.System Overview: 

 
The proposed system uses a new student attendance system that integrates fingerprint into the process.  
 

 
Fig. 3.1: General architecture 

 
The above  block diagram shows the general structure of biometrics. This fingerprint based student 

attendance system has two methodologies, 
1. Enrolment module 
2. Authentication module 
During enrolment, the student details and their fingerprints are enrolled and are stored in a database. During 

first enroll the students has to place their fingers on fingerprint scanner and that captured images are 
automatically sent to a database along with their ID. 

This enrolment not only provides student fingerprint, but also all details that can be stored in a database. 
After storing, the features are extracted. During authentication module again the fingerprints are captured and 
that are compared with already existing record. In this an extracted features are compared with all other images. 

In this system one temporary flash memory is used to store every person’s captured images.  While first 
person placing his finger that image are captured and stored. When the second person is placing his finger the 
first stored image will be neglected. 
 
IV.System Description: 

An automated fingerprint attendance system (AFAS) is used to record student’s attendance by comparing a 
live fingerprint with the fingerprint already stored in a database. The factors in designing a student attendance 
system include choosing a hardware and software components. Attendance system can be divided into three 
categories; hardware design, software design and methodology. 
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4.1. Hardware Description: 

Fingerprint scanner will be used to capture the user’s fingerprint. In this project, ‘Digital Persona’ U are 
U4500 fingerprint scanner is used. This fingerprint scanner is connected to the computer via  USB interface. 
Computer is hardware which stores the database, compute the attendance percentage, it uses minutiae based 
fingerprint algorithm to display the students data’s those who are present for that day. Software Development 
Kit (SDK) can be used to interface between the fingerprint scanner and computer.      

 

 
Fig. 4.1.1: block diagram of fingerprint scanner 

 
A sensor is used to sense or read the surface of finger. Analog to Digital converter which is used to converts 

the analog reading into digital form. An interface module is responsible for communicating message with 
external devices.  
 
4.2. Database System: 

Student attendance system database consist of tables and it will stores all the records of students like name, 
roll number and other details of student. This database can be implemented by using Microsoft windows access 
or Microsoft SQL. Other relational database can also be chosen. Table can be used to store all the details of 
student which is the front end of personal computer. Compared to other database access is faster and requires 
fewer configurations. 

The application program is developed with VB.NET programming language using Microsoft Visual Studio 
framework and it provides a user interface for a student attendance system. This programming language is easy 
to program, robustness, easy to study, has higher data connectivity and it runs faster. It will operate on windows 
and Linux. To produce the results in frontend VB.NET is used. 
 
V Internal Working of Fingerprint Sensor: 

Minutiae based student attendance system is used in this project. This algorithm is used to detect the 
matching points among two fingerprints. Minutiae points are matched to show the matching results. This 
algorithm includes the following steps, 
 
1. Image Acquisition:  

The fingerprint images are taken from various users by using fingerprint sensor. This sensor has an internal 
memory which can store about 200 fingerprints. It is used for next stage.  
 
2. Image Enhancement: 

The image is enhanced using Histogram Equalization. It is the graph that are used to plot on the 
fingerprints. After plotting graph this image is extracted using Minutiae extraction. 
 
3. Edge Detection: 

This edge detection is used to detect the edge points on the fingerprints. It is used to match the live 
fingerprint with already stored fingerprints. Edges are calculated by using difference between the pixels of an 
image. 
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Fig. 5.1: minutiae points 
 
4. Minutia Eextraction And Matching: 

After detecting the edges the points are marked on the images and that points are verified with stored 
images. This points are called minutiae points.                
 
VI. System Performance And Evaluation: 

In student based attendance system there are two important calculations are present. Efficiency is calculated 
to know about students learning knowledge. 
 
Efficiency: 

To find the efficiency just take one set of students. 
Student1= x, Student2= y,  
Class hours is 40 minutes= z 
Assign the input entry time as 0, if student1 leave the class by 25th minutes then 
Output = z-25……………………….. 1 
Store this value in memory as the calculation for one week. At the end of the week the values are 

calculated. Get the values of each day if entry and exit time are according to configuration then assign the value 
as 100%. 

If each day exits time is lesser than the configuration the percentage is calculated according to that time. 
Student1 exit time = 40 minutes then 
Percentage= 100% 
If 30 minutes means then 
Percentage=100%-30%= 70%. 
Percentage calculation for one day,  
P for 1 day =   

���

�
 x 100%....................... 2 

P= percentage for one day 
Nca= number of classes attended 
N=total number of classes  
Efficiency is defined as, 

 E =
�	
� �
������� �
��

����� ������ �� �
��
 �100%................3 

 
VII. Experimental Result: 

In this process a number of students about 25 is taken and their fingerprints are taken for the storage 
database. Analyses of stored fingerprint in database with the fingerprint image on the fingerprint sensor that are 
taken in real time are done by using minutiae based algorithm. It checks the real time fingerprint with stored 
fingerprint whether it was matched or not. If the fingerprint is matched then system will display “fingerprint is 
matched” and also will display their name, register number, matching status, accuracy and efficiency of 
students. If the fingerprint is not matched then the system will display “fingerprint is not matched”.  
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Table 7.1 Matching Accuracy 

 
 

Overall accuracy of class are shown in Table 7.2 
 
Table 7.2: class accuracy 

 
VIII. Conclusion And Future Scope: 

 
This project is mainly comprise of development  Of fingerprint based student attendance system. It can be 

concluded that the Student Attendance system is developed using Visual Basic.NET fully meets the objectives 
of the system which it has been developed. All bugs have been eliminated with the steady state. The system has 
high efficiency and user associated with the system understands its advantage. It was intended to solve the 
requirement specification. 

The future work may consist of adding a small LCD screen which will show a short messages like’ put your 
finger’ and ‘your attendance has been marked’. We can develop student details and their attendance percentage 
at the fingerprint sensor itself to see the details by students. In future we can use finger vein recognition which is 
very unique compared to fingerprint recognition. 
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