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Abstract— Authentication has become one of the most 

critical issues in today’s Computer based communication 

systems. Face is one of the basic characteristics which can 

distinguish a person from others. Due to increase in the rate 

of cyber-crimes, human face recognition has grown as an 

enormously important method of biometric verification in 

context of computer vision, pattern recognition, fraud 

detection, surveillance, network security and content based 

video processing. The techniques to exploit this characteristic 

have improved a lot since the advent of image processing 

techniques. Attendance management is done in each and 

every class in all colleges and schools. In the traditional 

approach for attendance management, the professor calls 

student name and records the attendance, thereby managing 

the system manually. The sole aim of the system described in 

this paper is to deviate from the traditional system by using a 

new approach which will take attendance of the students 

using image processing. This paper describes the working of 

a Student’s Attendance System in a classroom environment 

which uses Principal Component Analysis (PCA) algorithm 

as the face recognition technology to distinguish a face from 

another one and various other objects. The proposed 

biometric system records and maintains the attendance of the 

students along with providing the faculty the access to that 

information at ease. 
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I. INTRODUCTION 

Attendance management is one of the most important and 

compulsory activity in almost every educational institute in 

today’s world. Attending classes regularly is one of the key 

factors to improve the quality of education. The process of 

managing attendance requires an addition effort by the 

faculty, who makes sure to mark the attendance of the 

students correctly. This process gets extremely complicated 

if the number of students in the class is considerably large, 

furthermore wasting a lot of time from the teaching process. 

Management of attendance is a system that can be 

automated using several techniques. One of the most common 

methods used for attendance in most of the office premises is 

proximity cards. These are contactless smart cards that can be 

detected by the reader device. It is an effective technique of 

uniquely identifying a person but it has its own 

disadvantages. These cards can be easily misplaced and even 

misused by someone other than the authorized person to make 

a proxy attendance. Moreover it becomes necessary for the 

person to keep the card with himself every time he has to 

mark his attendance. These limitations can be easily 

overcome by using biometric recognition methods as these 

traits for identification cannot be forgotten or lost. 

II. SYSTEM OVERVIEW 

Face is a complex multidimensional structure and has always 

been a motivation for research in techniques for recognition. 

The face of an individual is the first focus of attention in the 

social life. A person can recognize many faces learned 

throughout his lifespan and identify those faces at a glance 

even after years of seeing it. 

Face has become an integral part in biometric 

recognition systems. Despite the fact that other techniques of 

biometric identification such as fingerprints and iris scan can 

be more accurate, face recognition technologies are evolving 

as one of the most used biometric methods and are gaining 

popularity due to the fact that face is considered as the 

primary method for identification of a person. Even smart 

phones companies, now-a-days, are leaning towards face 

recognition security techniques not only for unlocking the 

phones but also for mobile payment services. In biometric 

systems, the traits of a person extracted are compared with 

the existing data in the system to find a match. The formation 

of face attributes such as eyes, nose, ears, eyebrows, lips and 

chin can be analyzed to form a digital image a face. Over the 

time, various algorithms have been created which can be used 

to extract different features from the face of a person. 

Modifications can also be done to make certain 

improvements to the existing algorithmic models. 

III. LITERATURE SURVEY 

Some of the popular algorithms which were used in the 

implemented system for face recognition are discussed 

below: 

A. Principal Component Analysis 

One of the most popular algorithms for face recognition and 

image compression is Principal Component Analysis (PCA). 

PCA algorithm was invented by Karl Peterson in 1901. PCA 

is a common method for finding patterns in data. This is a 

technique of variable reduction in which large number of 

variables are reduced to smaller numbers. These small 

number of variables form Principal Components which 

account for most of the variance in the observed variables. 

The PCA algorithm can be summarized in the following 

steps. 

1) Let us suppose that the training data set is  

{D1 , D2  ... D𝑚 }. The average Avg is defined by 

Avg = 
1

m
 ∑  Di 

m

i=1

 

2) In the training data set, each element differs from Avg by 

the given vector. 

Yi  = Di  - Avg 

3) The covariance matrix Cov is given by 
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Cov = 
1

m
 ∑  Yi  . Yi

T

m

i=1

 

4) If Ek  represents m' number of Eigen Vectors of Cov, then 

the weight Wik for each element in the training data set, 

where k varies from 1 to m', can be obtained by 

Wik= Ek
T . Yi         ∀ i,k 

The sole aim of PCA algorithm is to reduce the 

dimensionality of the data by retaining as much variation as 

possible in the original dataset. The best way to implement 

PCA is to use it in Eigen face approach which helps in 

reducing the size of the database for recognition of test 

images. This approach reduces the dimensionality of a large 

dataset. The main disadvantage of PCA is that the recognition 

accuracy is compromised while capturing image in a high-

dimensional space. 

B. Eigen Face Approach 

Eigen faces is an approach for human face recognition 

developed by Sirovich and Kirby in 1987 and used by Turk 

and Pentland in 1991. It basically consists of a set of Eigen 

vectors which are used in the Computer Vision problem of 

human face recognition. This approach takes a set of images 

of the face and finds the variance in them. The relevant 

information in a face is extracted, encoded efficiently and 

then compared with a database of similarly encoded faces. 

This method of coding and decoding images of a face gives 

insights to the information content of face images, 

emphasizing its features significantly. These features may or 

may not be directly related to the basic facial features like 

eyes, nose, ears or chin. 

IV. PROPOSED METHODOLOGY 

The proposed system for student attendance management 

consists of a camera that captures the image of the students. 

The system then applies face detection algorithms on the 

captured image to determine whether a face image is present 

in the captured image. Fig. 1 shows the use case diagram of 

the proposed attendance management system. 

 
Fig. 1: Use Case Diagram of the System 

If a face image is found in the captured image, the 

system performs a database check to verify whether the face 

exists in the current student database. A detected match 

signifies the presence of a registered student who is then 

identified and marked present. If a match is not found, the 

system highlights the unknown face and prompts the user to 

add the face as a new student. The user can opt to register a 

new student with that face. In such a case, the system allows 

the user to enter the details of the student whose image has 

been captured and then add the student to the student 

database. Fig. 2 shows the complete architecture of the 

proposed attendance management system. 

 
Fig. 2: Architecture of Student Attendance Management 

System 

V. SYSTEM IMPLEMENTATION 

The implemented Student Attendance Management System 

consists of three basic phases – Enrollment Phase, 

Recognition Phase & Attendance Report Generation. 

A. Enrollment Phase 

Enrolling students is the very first phase in the implemented 

system. This phase involves the camera to capture the image 

of the student. PCA algorithm helps to find out the face in the 

image which is then highlighted by a red border. A training 

data set of faces is taken and the user is prompted to provide 

the student details such as name, email and phone number in 

the respective fields. After entering the details, the user is 

allowed to add the student to the student database by clicking 

the Add button. Fig. 3 shows the enrollment process of the 

implemented student attendance management system. The 

face found in the captured image is not recognized by the 

system. This allowed the user to use this face to enroll the 

new student. 
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Fig. 3: Enrollment Phase of the System 

B. Recognition Phase 

Whenever a human face is detected in the image captured by 

the camera, the system perform a database check and verifies 

whether the detected face pattern matches any of the face 

patterns existing in the student database. If a match is found, 

the name of the student having the face pattern is displayed 

above the detected face. The rest of the details can be seen in 

the right section in the system software as shown in Fig. 4. 

The section also has buttons to mark the attendance of the 

student whose face has been detected by the system and to 

view the current day’s attendance status. Fig. 5 shows the 

view of attendance status for the present day. 

 
Fig. 4: Attendance Registering Process of a Student 

 
Fig. 5: Current Day Attendance Status View 

C. Attendance Report Generation 

Attendance Report Generation is one of the main features of 

the system which provides convenience to the user (faculty) 

in viewing the attendance records of an individual or a group 

of students. The system also provides the option to send 

attendance reports to the students. Fig. 6 shows the generation 

of attendance report of the students. Fig. 7 shows the view of 

attendance report sent to a student. 

 
Fig. 6: Attendance Report Generation View 

 
Fig. 7: View of Attendance Report to a Student 

VI. CONCLUSION 

The paper presents the results of face recognition study based 

on PCA algorithm. This algorithm is simple, has high 

accuracy rate, and is easy to implement. The main objective 

of the proposed system is to reduce the complexity and 

provide a system that can automate the process of attendance 

management in educational institutions. This system does not 

require any specialized hardware for its implementation. A 

computer and a camera is all that is required. As the camera 

plays a crucial role in the working of the system, the image 

quality of the camera has a major effect on the system’s 

performance and must be tested thoroughly before the actual 

implementation of the system. The results of this preliminary 

system shows improved performance in managing the 

attendance of students compared to the traditional attendance 

management systems. 

The system presented in the paper relies on detection 

and recognition of human faces from images or video frames 

captured using the camera. In future work, the authors intend 

to improve the proposed system by increasing the accuracy 

rate of the face recognition. This can be achieved by creating 

more efficient algorithms or by modifying the existing 

algorithms to increase their efficiency significantly. 
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