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Abstract—With the development of technologies and the availability of internet
in the present era, the human has been looking for ease and efficiency in
running his business, the educational field has been affected by a radical
revolution as a result of the introduction of advanced technology. This has led
educational institutions to provide and utilize all methods of advanced
technology. This paper suggests a simple way of taking students attendance in
universities and schools by using face detection and recognition with the goal of
checking student’s attendance in the classroom automatically. This operation is
done with low cost because there is no need for special hardware to install the
system in the classroom. It can be applied using a computer and a camera with
low effort and high efficiency. Eigenfaces algorithm is applied in the proposed
system for face detection and recognition utilizing OpenCV libraries and Visual
C#.Net 2015 with Microsoft Access 2016.

Index Terms— Smart Attendance system, Face Detection, Face Recognition, Database, OpenCV,
and Eigenfaces algorithm.

I. INTRODUCTION

In recent times, a considerable amount of research is being conducted on an automatic
attendance management system in order to be implemented as an alternative to the human in
various applications. An automatic student attendance system is a very important tool to
save consumption time with high efficiency. There are different methods of taking
attendance in each institute, like the traditional manual method of attendance mark sheet,
radio-frequency identification and other biometric techniques [1], [2]. As it is well-known,
many biometric techniques such as voice identification, iris recognition, fingerprint
identification and face recognition are used for objective identification and verification in
various fields [3], [4].

Many ideas have been proposed for the biometric attendance system. Hence, the
automatic attendance system using face recognition based on principle component analysis
has been proposed in [5]. This system included a database of a set of facial patterns for the
individual. Automatic students’ attendance system in a classroom based on facial
recognition technology is provided in [6] using three essential steps: firstly, detect and
extract face image and save the facial information in a "txt" file for future references.
Secondly, learn and train the facial image to compute Eigen value and Eigen vector of that
image. And lastly, recognize and match face images with stored face images information in
"xml". A mobile attendance system with face recognition and a GPS locator has been
proposed in [7]. The face recognition is based on the Local Binary Pattern Histogram
algorithm and it retrieves the student’s location utilizing GPS services. The authors in [8]
proposed a deep convolution neural network with more than nine layers. A vehicle data set
based on multiple views and the deep learning framework were applied to test the proposed
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system. Comparison results showed that the proposed system using deep convolution neural
network has a better performance than traditional vehicle recognition based on machine
learning which needs vehicle location and has the low accuracy of shortcomings. The
researchers in [9] developed an attendance system applying a quick response Code. The
suggested system speeds up the operation of taking attendance and saves the teaching time.
An internet of things based web camera technique is implemented in [10]. To compute the
attendance, the student image is captured in which the details are fetched from the stored
information in the database. The student attendance can be updated to the database by the
administrator and the database sends the attendance details to parent using mobile SMS
system. This study suggests a new system of taking attendance in universities and schools
utilizing the face detection and recognition technology.

In this work, an E-attendance system is proposed based on face detection and storing
the information about this face, then reconizing it when detected again. This operation is
made using the Eigenfaces algorithm modeled by Visual C#.net 2015, and Microsoft Access
2016 database.

II. THE PROPOSED E-ATTANDANCE SYSTEMS DESCRIPTION

In this paper, an efficient automatic attendance systemusing face detection and
recognition has been proposed. Thus, “Eigenfaces algorithm” has been applied in the
suggested system for face detection and recognition utilizing “OpenCV” libraries and Visual
C#.Net 2015 [11, 12] with Microsoft Access 2016. The proposed systems will be explained
in next sections as follows:

A. OpenCV

OpenCV is used in this paper with the Eigenface algorithm. OpenCV is an open source
computer vision and machine learning software library. It has been built for providing a
common infrastructure for computer vision applications and accelerating the use of machine
perception in the commercial products. Being a licensed product by BSD, OpenCV makes it
easy for businesses for utilizing and modifying the code. The library has more than 2500
optimized algorithms, which include a comprehensive set of both classic and state-of-the-art
computer vision and machine learning algorithms. These algorithms can be applied for face
detection and recognition, objects identification, classification of human actions in videos,
tracking camera movements, tracking moving objects and extracting 3D models of objects.

B. Eigenfaces Algorithm
Eigenfaces algorithm is one of the face recognition algorithms with an accurate recognition
technique. Eigenfaces algorithm deals with special section in the image that has the face information
and discards the other which has no face details, the algorithm of Eigenface contains two other
algorithms (face recognition algorithm and face detection algorithm). By applying Eigenfaces
algorithm, the face recognition can be carried out as follows [13]:
e Obtain images of the face called as I;, I, I5... and I to be arranged in an N x N matrix. Thus,
faces should be in the same size and center. This high-dimensional image will be transformed
to low-dimensional image by transforming the vector to N, 1 vector. I" represents an N 1
vector, according to an N x N face image I.
e Calculate the average of face vector P, to find out the mean of all images.
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e Subtract the mean face vector from N x | vector, which represents the difference between the
mean image and the original image. The zero mean image is given by:

e (Calculate the covariance matrix C.
1 Il —
= ELL: $, ‘-'P; = AN 3)
Where A =[®1 @2 ... DM]

III. PROPOSED SYSTEM OVERVIEW

The flowchart that describes the operation of an e-attendance system is shown in Fig. 1. First of
all, the main information of students and lecturers are entered to the database, then in the classroom,
the lecturer makes his selection (Branch, Level, Subject, Date ...), the system returns the students
which belong to the selected conditions, then operates a camera to recognize the students that appeare
in the camera and makes a comparison with the returned response, if matched then the student is
checked as an attendee, otherwise the student is absent.
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FIG. 1: PROPOSED SYSTEM FLOWCHART

Fig. 2 shows the block diagram of the system mechanism and explains the sequence of it.
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FIG. 2. BLOCK DIAGRAM OF THE PROPOSED SYSTEM.

First of all, the information of students must be entered into DB by the Human Resource (HR)
employee using GUI (Graphical User Interface), the information consists of the main student’s
information like: (Student Name, Educational Level, Scientific section of the department, Student’s
image, ...), in addition, the HR employee must enter Lecturer Name, Scientific subject for each
Educational Level and Scientific section.

So the lecturer will be able to choose from a drop-down list, which is shown in Fig. ¥, the main
information like (Lecturer Name, Educational Level, Scientific Branch, Date of today (generated
automatically) in order to make the attendance report more easy to generate and to avoid falling into
an input writing error.

Main Information

Mame || W
Bushra Kadom
Farah Flyeh

Branch  [Qla Ahmed
Saba Maser

Ban Sased
Baker Sazeb
Level | oad Shadad
Rafal Ahmed
Subject Abbas Jaafar

Attended | D
Absenced |0
Al ]

Operate Camera

Save Report

FIG. ¥. SELECT INFORMATION BY LECTURER

When the lecturer finishes his lecture and fixes all the main information above, it is time to
operate the camera and capture all the attended students in the class, the attendance system will
recognize the students that were entered before to the DB, and check them as attended then save them
to the DB with the captured image.
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The report is ready to use by the authorized person as a reader like (Dean, Attendance
Commission, ...), this report consists of the student's information in each lecture, only the lecturer can
generate this report because he would be in the class and operate E-Attendance where this system
would decide the student is there or not.

IV. Experimental Results

Microsoft Visual Studio 2015 is used to program the project system using C# language, based on
Eigen algorithm to make face recognition, in addition, Microsoft Access 2016 is used as a database
file to store the information of students, lecturers, subjects, and the attendance state with a profile
image for each one. From the information and the image of each student entered to the DB, the Eigen
algorithm in the system got only the important section in the image, which has the face features to be
recognized, the captured and final images were as shown in Fig. 4.

(A) (B)

FIG. 4. (A) CAPTURED IMAGE AND (B) FINAL IMAGE AFTER USING EIGEN ALGORITHM (TEST IMAGE)

In order to verify the validity of this proposed system, a set of experiments were carried out on
data obtained from cameras on the students of university and school. The Algorithm is applied on the
classroom image for detection of multiple faces in the image, classroom image is processed to
distinguish only the faces from the other objects present, face detection is carried out and each face is
bounded by a bounding box with the student name, as demonstrated in Fig. 5. The output of the
system for some different cases has been illustrated in Fig. 5, it can be seen that the results were very
satisfactory as planned, where all persons were recognized successfully.
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FIG. 5. OUTPUT RESULT. (A) AND (B) RECOGNIZED AND DETECTED PERSONS AND (C) UNRECOGNIZED PERSON.
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FIG. 6. GUI OF AUTOMATIC ATTENDANCE SYSTEM

The system generates a crosstab report which can be viewed by the dean or the attendance
committee in order to show the students attendance state during the academic course. Fig. (7) shows
the output report.
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autocad matlab microprc L=

Total 17.00 19.00 54.00
Ahmed 2.00 2.00 6.00
Ahmef 2.00 200 6.00
Bushra 2.00 2.00 6.00
Daneez 2.00 2.00 6.00
Elaf 2.00 2.00 6.00
Farah 200 2.00 6.00
Hadi 200 2.00 6.00
Rafah 1.00 2.00 5.00
Rusul 2.00 2.00 6.00
Zained 0.00 1.00 1.00

Fig. 7. CROSSTAB REPORT.

The system has attained very satisfied accuracy in detecting such faces and recognizing them.

V. CONCLUSION AND FUTURE WORK

It can be concluded from the above experimental results that a reliable, fast, efficient and secure
system has been proposed to replace a manual and unreliable system. Results have demonstrated that
this system can be carried out in academic institutes to achieve better results according to attendance
management. This system will reduce management efforts and save time, and will replace stationery
materials with an electronic device. Hence, a system with expected results has been developed but there
is still some room for improvement. The system cannot recognize a person with a very far distance of
more than 10m using laptop dell camera, and the students should keep calm infront of the system
camera in order to make the face recognition successfully.

Finally, this proposed e-attendance system can be used in universities or schools or even in
companies to make an attendance report for students or employees. This system has low cost and
available requirments (copmuter with webcam, database software and executable copy of the proposed
system).

In future work, this system can be modeled on microcomputer (like arduino and raspberry) to
create a little kit that controls this operation. Another idea is to implement an eye of a robot to give this
robot the ability to recognize people who are met before.

In addition, a new study can be conducted to make the recognition during the movement of a
person.
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