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1. INTRODUCTION

In today’s world, attendance taking is essential. Attendance would be counted as a part of student’s
mark in most universities. Usually, attendance is taken by using a piece of paper that contains student’s
information and act as student’s attendance register. Students will then put on their signature as a sign that
they are present on that particular day.

However, there are problem with this generic technique. Some of the problem includes student’s
forging signature of their close friend [1]. The attendance process takes a long time and many more problems
[2]. To counter these problems, an automated attendance system is needed to be done. In this paper, the
project will present the automated system which is face recognition in order to combat these problems. It is
an automated system that will save student’s attendance automatically into the database.

In order to automatically take student’s attendance, there are technologies that are readily built such
as Barcode Readers, Radio Frequency Identification System (RFID) and Bluetooth. Even though these
technologies may help to reduce the time taken for the attendance to be taken, it requires machine and
devices that are expensive and have limited usage as the device is easily broken [3].

There is also other method such as biometrics. However, biometrics application proposal mostly
involves the application to be used by the lecturer during class hour. This will eventually cause distraction as
the class will be interrupted every time the lecturer allows late students into the class [4]. Using biometrics, it
also will take a longer time as students need to queue in order to use the device [5].
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Face recognition system is a perfect way to solve these problems. Using face detection, student face
will be taken real time while the student is learning in class without them noticing and the learning process
will be smooth. Students also can be attentive without being disturbed in order to sign for their attendance
and lost some of the information that are given by the lecturer. As for the lecturer, there is no hassle in order
to keep all the student’s attendance registers for reports later because the attendance is automatically
generated by the system. The data generated for the report will be accurate and there will be no more
misleading data since the chances for students to forge the documents is eliminated.

Face recognition has been used for a long time in many fields. In today’s world, face recognition
can easily be done since cameras are readily and easily available in the market. Face images can easily be
captured in the daily life as there were rapid development of electric equipment such as surveillance camera
and cell phones [6].

One of the areas that face recognition plays important role in is security. In today’s world, many
premises such as houses use face recognition in order to enhance their house security. There are a face
detection and recognition system for Smart Home Security Application designed by Ana and Wati [7] in
order to fulfill the needs of home owners. It uses a directed face to decide whether or not a person is allowed
into the premises. It has a high accuracy of face recognition.

Other study is a study done on automated face recognition of rhesus macaques by Witham [8]. This
study is advantageous since it non—invasively identify rhesus macaques in videos to find out their group and
lastly, there is an application software called Doggelgangger [9] that is developed to compare and match a
canine with their possible human parents. This application shows that face recognition can also be used in
various applications.

2. ATTENDANCE SYSTEM

The word student can be defined as “a person who is studying at a school, college, or university”
according to Oxford Advance Learner’s Dictionary, while the word attendance is defined as “the act of being
present at a place” [10]. Referring to the definition earlier, student’s attendance system can be considered as a
system that are used in school, college or universities in order to mark or specify that a student is present or
absent on a particular day.

The general way of attendance taking is usually done by using a piece of paper that has student’s
information. This paper will act as registry and will be passed around the classroom [11]. For example, the
date on the registry will be filled up by the lecturer and the paper will be passing through the class.
Sometimes, the lecturer will let the paper be passed while they start teaching in order to save time. Another
way of taking attendance is lecturers will call the student’s name one by one. If they are present, the students
need to answer loudly enough for the lecturers or teacher to hear.

Both methods mentioned above have been practiced globally for a very long period of time.
However, problem often arise when the normal or traditional attendance taking method are being used. They
can be time consuming especially when students need to response when their names are being called by the
lecturer [12]. The attendance report also will be hard to maintain until it is needed to generate the report as
the attendance sheet or registry could have gone missing. Using the traditional method, teachers or lecturers
also required to correctly mark the student’s attendance [13], but then mistakes might happen while marking
the attendance. If these occurs, the data can be affected when report are being generated.

Another problem that can be found when using the general method of attendance taking is students
can deceive their lecturer by signing for their friends who is absent for the day [11]. This action can easily be
performed especially in a big hall where it is impossible for the lecturer to count the number of students. In
order to combat all these problem, the project propose an automated system using face recognition to
automatically collect and save student’s attendance.

3.  IMAGE PROCESSING

Images can be taken from various sources. Some of the sources include cameras or sensors that are
placed on satellites, space probes and even air crafts [14]. The image that are produced by these sources are
called raw image. Image processing is a technique used to improve these raw images [15]. It can also be used
with normal images that are taken for many activities in our everyday life [16]. Image processing, is a form
of processing with image as its input and will produce characteristic or parameters that are related to the input
image as its output [17]. There are numerous field and areas that can be involve with image processing [16].
The areas and fields include remote sensing, medical imaging, textile and several others. In image
processing, there are three steps involved [15]. First step is importing the image using optical scanner or
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digital photography. The next steps are to analyses and manipulate the image and the final step is to
get the output.

There are two different types of image processing. The first type is analog image processing and the
other is digital image processing. Analog image processing is when the image is altered through electrical
medium. A television image, adjusting the amplitude and reference of the video signal will result in the
brightening, darkening and alteration of the brightness range of the displayed image [16]. Different in analog
signal, digital image is being processed in two-dimensional image by using digital computer. A finite number
of bits which is actually an array of the actual number represent a digital image.

3.1. Segmentation

Segmentation process can be defined as a process where image is subdivided into some components
parts or object [18]. The subdivision of the level will be carried is depending on how the problem is being
solved [14]. For example, we are interested in identifying a person in an alley. We need to segment the alley
first from the image. Then, the content of the alley will be segmented to find the potential person. For image
segmentation, image thresholding techniques are used.

There are two categories in image segmentation which s Layer-Based Segmentation and
Block-Based Segmentation. In Layer-Based Segmentation, Layered Model is used in order to detect object
and define shape and mask. The appearance and depth ordering also will be explained. Class and instance
segmentation also will be evaluated by using image segmentation that composite the output of a bank of
object detectors. Block-Based segmentation method on the other hand is based on various features that can be
found in image. These features might be color information that is used to create histograms and could be the
information about the pixels that could indicate edges or boundary. The features also could be the texture
information [18]. Maintaining the Integrity of the Specifications.

4. FACE RECOGNITION

Face recognition can be referred as a process that requires facial images to be captured using a
camera and saving it automatically into the database [12]. Face recognition, generally are divided into two
stages. The first stage is face detection and the second stage is face recognition.

4.1. Face detection

In order to perform face recognition, the image captured must undergo face detection process first.
Face recognition is a process where human face image is detected using algorithms that are associated with
face detection. In face detection, there are many algorithms that are mostly used. Some of them are Ada
Boost Algorithm, S-Ada Boost Algorithm Support Vector Machines (SVM) and Float Boost Algorithm.
There are also other algorithms such as Bayes Classifier, HAAR Classifier and Viola Jones Algorithm [19].

Among the algorithms that are stated, Viola Jones Algorithm is said to have a low false detection a
high accuracy compared to other method [20]. By using Viola Jones method, the features of integral image
are computed and then classified. Instead of scaling the images, this method provides scaling of the features
instead. Viola Jones method also said to be advantageous since the feature computations are extremely fast
and it has efficient feature selection. Besides Viola Jones method, Ada Boost learning algorithm can also be
used to choose the significant features from the computed potential features.

4.2. Face recognition

After key feature of an image has been extracted, it will be compared to the image that is readily
stored in the database. This process is called face recognition process. In order to perform face recognition,
there are few things that need to be taken into consideration. This is because there are a lot of issues that are
associated with face recognition. Some of them are face pose, change in subject face such as eye glass, facial
hair and veil for women [13]. There are also challenges such as illumination challenge when performing the
face recognition in outdoor condition, face expression, face aging and dynamic background problems [21].

There are two parts of face recognition which is texture features and geometric feature [19]. Texture
feature is when the face recognition is applied to some specific regions or the whole face while geometric
feature includes parts such as eyes, nose, lips, eyebrows and other relation between those parts.

There are many types of technique and algorithm that can be use in order to perform face
recognition. Some of them are Local Binary Pattern (LBP), Eigen face methodology and alignment—free
partial face recognition algorithm [20]. Other methods that are available are Linear Discriminant Analysis
(LDA), Kernel Method, Principal Component Analysis (PCA) and Neural Network [19]. Nevertheless, after
comparing between PCA, LDA and LBP, it is said that LBP approach is the most effective algorithm [22].
Using LBP, a composition of small pattern will be formed by the facial image. The compositions are
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invariant to grey scale transformation. After the small patterns are combined, the whole description of facial
image will be obtained.

5. FLOW AND ALGORITHM PROCESS

Figure 1 shows the project’s architecture. The process will be initiated by image acquisition by
camera of student’s face image. The image then will be detected by using Viola—Jones algorithm. Then, the
image will be compared to the image that are already stored in the database. The output of the comparison
will be stored in the attendance database. Further explanation will be explained in step by step process below.

student

camera

Use Viola —
Jones Algorithm

Face Detection

Database Use Local Binary

_ —
for Face Point

Attendance Attendance

Management
Unit

Database

Figure 1. System architecture

5.1. Image acquisition

The initial step is the image will be captured from a camera that is positioned in the classroom.
Ideally, the camera used must be a high quality camera as it is said that a high quality camera can produced
much more features when being compared to a low quality camera. The camera can be positioned at the front
of the class where it can capture the image of the whole class. The image should contain all the faces of
students that are present in a particular class.

5.2. Face detection

In this research, face detection algorithm that will be used is Viola Jones Algorithm. In Viola Jones
algorithm, there are four phases that are involved which is Haar feature selection, Integral image, Adaboost
training and cascading [23].

In Haar Feature selection, the similarities of human face are represented by Haar feature. The
features are represented by two or three rectangles that are composed together. For example, the human faces
have similarities where normally, the nose bridge part will be brighter than the eyes. In this case, Haar
features that represent the dark and white area are choosen. By using this technique, it is easier to detect
whether face is present or not in an image.

Figure 2 shows the example of Haar feature. This Haar pattern usually can be obtain on the eyes part
on human face. The bright part of the Haar feature represents human nose-bridge which is between the darker
part of the Haar feature. In this figure, the darker part represents human eyes.
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Figure 2. Example of haar feature

Each of the Haar features has their own value. The integral image is when the total summation of
the pixel values from the original image is computed. The integral image is used in order to make a rapid
computation of Haar features.

Since Viola Jones use a base window size of 24 x 24 window to evaluate the whole features in an
image, there are about 160,000+ features that can be evaluated [12]. Hence, it is important to use Adaboost in
order to select features that are useful and eliminate redundant features.

Finally, cascaded classifier classifies whether or not a sub-window is definitely not a face or it may
be a face. If it is classified as may be a face, it will be passed to the next stage of the cascade, while if it is
classified as not a face, it will be discarded.

5.3. Face recognition

Local Binary Pattern (LBP) will be used in order to perform face recognition. By thresholding the
surrounding of each pixel with the value of the center pixel, LBP labels the image pixels. The result is
considered as binary number [24].

When the bit pattern is circular and the binary pattern contains maximum of two bitwise transitions
from 0 to 1 or the other way around, it is called uniform [25]. In LBP histogram computation, it uses uniform
patterns so that the uniform and non-uniform pattern can be assigned to different bin.

5.4. Comparison of features

After the image has been through the face recognition stage, the features will be compared with the
stored features. If there are similarities detected, it will be saved in the face database as well as the attendance
database.

5.5. Attendance database

After the comparison has been completed, the attendance will be saved into the attendance database.
If a student is present on a particular day, their student id will be saved together with the date and the course
code of the class that the student participates in.

6. RESULTS AND DISCUSSIONS
As the project is a simple project, all the students that are already recognized will be marked their
attendance that will be presented by Figure 3.
After testing the system, the project finds out that under a controlled environment, the project shows
a promising results. Some of the controlled environment includes:
a. Background.
In order for the face recognition to work at it best, the background need to be static. It is harder to
recognize face in a dynamic background.
b. Lighting.
Lighting also impose an important aspect in recognizing face. An environment with adequate light shows
more accurate results rather than a dim environment.
c. Facial changes.
Some changes to the facial area may cause inconsistency in recognizing the student’s faces. For example,
students with veil and spectacle are harder to be recognize if they did not wear their veil or spectacle.
Hence, it is important to address these issues in the future in order to enhance the accuracy of the
face recognition process.

Face recognition attendance system using Local Binary Pattern (LBP) (Shahirah Mohamed Hatim)



244 m] ISSN: 2302-9285
& Mr Benedict
Figure 3. Attendance marking page
7. CONCLUSION

For the conclusion, this paper presents the automated system that will aid attendance taking process

to be faster, more reliable and accurate. The project has already achieve all the traits that will make this
project becomes reliable and useful to be used in order to take student’s attendance. Using this system, the
attendance taking process does not take a longer time compared to the traditional method. This system also
assists the administration team by automatically save student’s attendance. However, there are some issues
that need to be address in the future. Some of them might include the background dynamics where the system
can recognize face even though the background moves. Other issues will be the changes to the student’s face
and also the illumination of the environment where it should have enough light for the recognition to work.
Hopefully, this research will satisfy the growing needs of technological advancement in attendance taking
process since the traditional process of attendance taking have many flaws that need to be covered.
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