© 2024 IJNRD | Volume 9, Issue 5 May 2024 | ISSN: 2456-4184 | INRD.ORG

IJNRD.ORG ISSN : 2456-4184 -

~2- INTERNATIONAL JOURNAL OF NOVEL RESEARCH
e AND DEVELOPMENT (IJNRD) | JNRD.ORG
RD Anlnternational Open Access, Peer-reviewed, Refereed Journal

Research Through lnnovation

FACIAL RECOGNITION ATTENDANCE
SYSTEM

VARUN DUBEY?, VISHAL MUKKU?
Student! , Student?
Dept. of Computer Science and Engineering
Medi-Caps University
Indore (M.P.), India

Abstract: A widely recognized inefficiency is the tedious manual attendance recording process. The
application of facial recognition technology provides the prospect of solution. A camera set up in a
strategic location takes pictures, which undergo analysis by a sophisticated computer program such
as OpenCV, using complex algorithms to identify faces. This identification depends on thorough
comparison to an already-built student portrait database. In the case when a positive association
occurs, the program will instantly log the user's presence in a specific application—possibly an Excel
spreadsheet. Not only does this automation accelerate the attendance process, but it additionally
shows an overall decrease in the likelihood of errors that can afflict conventional methods, freeing up
important teaching time for the instructors.

Indexed Terms: Face Detection, Face Recognition, Local Binary Patterns, Histogram.

I. INTRODUCTION

The facial detection is like a friend who remembers every face he/she came across. This camera
technology is used to unlock phones without need for password, so faces have become new fingerprint
to confirm someone identity. The frequent application of image-capturing gadgets that include
cellphones and video surveillance systems has exacerbated the requirement for accurate digital
examination of elaborate facial anatomy. The analysis detailed in this case exhibits a computational
solution—a facial recognition-based attendance system—to the commonly acknowledged
shortcomings of handwritten attendance consuming, something that is widely criticized for being
tedious and open to inaccuracies. In colleges and universities, attendance is an essential component
of daily assessments in the classroom. However, educators may overlook registering a student or
create multiple entries, this might end up resulting in inconsistencies in information. One practical
solution to these kinds of problems is the facial recognition attendance system. The primary goal of
the following piece is to illustrate a streamlined self-running approach that makes use of biometric
authentication for monitoring and recording student attendance. The procedure operates by
meticulously comparing an individual's facial features with the database of student photographs that
was previously set up, and then documenting that person's attendance. The primary objective of this
research project is aimed at enhancing both the precision and the rapidity of the attendance approach.
A more thorough review of this system, ranging from its primary goal concept, technical details,
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assessments, and various possibilities for expansion down the road, is expected to be addressed in
extensive detail in the corresponding sections. Faculty have to call out names and wrote it down, but
with the help of special camera it saves time which can be used for teaching.

Il. RELATED WORK

This research project commences with an examination of the present-day situation regarding
attendance along with tracking systems. These systems are highly susceptible to errors as they possess
fundamental flaws, regardless of the fact their operation is predominantly automated. We train models
on lot of snapshots to accurately detect face during challenging situation such as when the person is
wearing glasses or hat which can perplex the camera. The development of Automated Face
Recognition (AFR) has resulted in about an unambiguous breakthrough in the process of
documenting attendance. The outcome has ushering in an environment of heightened safety,
simplified efficiency, and an impressive reduction in the number of sheets of paper utilized and
manpower that requires a manually. The software employs a complicated toolbox of algorithms as
well as processes that meticulously preserve and retrieve the facial biometrics of the pupils in
question. All of these approaches can help in figuring out the identity of the person in question as
long as an attendee comes in contact with individual whose profile was recorded and located in the
software's academic repository. The reason for that ultimately equates to centralized logging of the
learner's input. The conceptual basis of the platform that has been continuously came up with revolves
around the OpenCV library, an incredibly broad and configurable package which encompasses the
industry's most advanced and recognizable neural networks and machine learning methodologies.
OpenCV extends software engineers the opportunity to connect to a robust inventory of utilities
intended for undertaking multiple functions, which might include recognizing the item, facial analysis
and recognition, and a host of others. Specifically, we decide to take an additional peek at the 3 basic
visage recognition processes in which the OpenCV library promotes:

1.Eigenvalue Method: This conceptual tool walks away from dependent nature of straightforward
natural characteristics in an attempt to faithfully represent hallmarks of a human face by carrying out
a strictly scientific standpoint. It can be determined by the use using mathematical converts. There
are actually two distinct phases when it comes to the acknowledgment process. The set of training
materials during the first phase includes an extensive collection that includes distinctive faces.
Following that, pair of Eigenvectors are retrieved with the help of Principal Component Analysis
(PCA). There are nevertheless shortcomings in this methodology when it comes to modifications in
the position of the head and lighting. Additionally, it is occasionally extremely computationally costly
for figuring out Eigenvectors and the corresponding eigenvalues.

2.Fisherface Method: even though it is somewhat comparable to that of the Eigenface strategy, and
their the Fisherface algorithm is a bit more complicated in determining exactly the prognosis within
the face space. However, computing the proportion demands a significant amount of to complete a
task. Slower rate of recognition is another adverse effect of this technique, that additionally increases
the number of gigabytes of storage required to process visual data.

3.Local Binary Pattern Histograms (LBPH): The Fisherface conduct has been adopted in the
system we have suggested for facial detection because it has been empirically shown to be more
efficient as well as precise than other procedures. In addition, it exhibits resilience of alterations in
light exposure conditions. The LBPH procedure, which is capable of identifying faces either are
facing either downward or from the front, introduces an easier approach to face.
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1. METHODOLOGY

Instead of signing a sheet for attendance, this research paper highlights the need for face detection
to mark attendance easily:

1.Showcasing the Automated procedure: we want to entirely change the old way of taking
attendance by using face detection. The group's main objective is to speeds up the process of
registering attendance for pupils through the implementation of everyone's distinct persona for
collecting details and storing them. Maximising the effective recognition of each individual visage
highlight at the picture in order identify the phase is of the utmost urgency to the system. Utilizing
algorithms for facial recognition on pictures that were previously implemented, the system do away
with the requirement for manual logs of attendance which educators traditionally maintained during
class. The challenges associated with manual attendance procedures have been addressed
comprehensively in the current investigation. Although the student face identification mechanism is
made possible by the Local Binary Pattern Histogram (LBPH) method, robust facial recognition can
be accomplished with the implementation of Haar Cascade classifier. Incorporating facial recognition
technology, the recommended approach provides an unprecedented change in the administration of
class attendance. The procedure necessitates that a camera be mounted in the classroom in an
appropriate spot. The optimum placement guarantee that each student's snapshot is accurately
recorded. To achieve the desired the results, every collected image is analysed.

2. Flow Charts and Algorithmic Essentials: Organizing the Mechanism's Performance.
Recognition of facial features is dependent on classification algorithms, meaning they're basically
techniques which are capable of distinguishing whether a face's presence (which is represented by
the numeral "1") or absences (which is represented by the character "0™) in a visual representation.
The aforementioned classifiers leverage a method known as machine learning which involves an
extensive collection that includes both positive (face-containing) and negative (face-absent)
photographs can be utilized to train an iterative function. Employing information from training, the
procedure for feature extraction determines the most desirable features that can be incorporated onto
a face.

3. The functions of the Local Binary Pattern Histogram (LBPH) Algorithm are illustrated.
Following the algorithm's inception, the Local Binary Pattern (LBP) algorithm has matured into a
trusted company norm in the sphere of shape grouping. Nowadays, it is empirically verified that via
LBP when coupled with histograms of oriented gradients (HOG) descriptors profoundly enhances the
precision of identification on a certain sample. In a manner that meets the intended purpose of
identifying facial scans, an easier-to-use input matrix can be manufactured from rigorously
combination of LBP with histograms. The end resultant sequence diagram shows the newly obtained
webcam image as the information that was provided. once you have completed that, the first snapshot
develops into a black and white format with the goal that its facial recognition algorithm can discern
qualities from it. For the algorithm to provide an acceptable recognition outcome, the image that was
entered is subsequently meticulously contrasted to the available image utilizing recognition and
validation techniques.

4. A Synopsis of LBPH Operations: An Analytical Look.
The development and use of a placeholder imagery that underscores key aspects of the person's visage
when using the deployed photographs is a crucial part within the Local binary pattern histogram
design process. The way of doing things executes a sliding window concept, and for the method to
achieve those objectives mentioned previously the perimeter along with additional determinants need
to be taken into account. For the purpose of gaining an additional complete understanding, allow us
to boil down the entire process into a series of distinct various stages:
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a) Initially a 3x3 pixel window has been extracted from a monochromatic facial snapshot.

b) This window includes each pixel's luminosity figures, that range between 0 to 255.An example of
how to picture its shape is in the form of 3x3 matrix.

c) The fundamental number at the centre of the matrix doubles as a point of reference, allowing its
eight adjacent associates to contribute the present levels.

d) After discussing it with the required parameters, a uniquely identifiable binary integer was
produced and distributed to all of the associates of the starting value. A binary arithmetic value, such
as 1, is assigned if the intensity of a pixel's surrounding area equals or exceeds the threshold; if not,
an integer of 0 is temporarily defined.

e) In theory, the framework only has ones and zeros in it, in the case of the innermost value. These
binary letters can be combined line by line to create an entirely unique number. It can be helpful to
remember that, even though different service providers might employ different approaches to
combine binary numbers, the method's outcome will always be the same.

f) A binary value is subsequently changed to a number in decimal format, that is interpreted as the
key value of the matrix and essentially accompanies each individual pixel in the initially created
imagery.

g) Through the application of such local binary pattern technique, this can be accomplished to yield
a supplementary picture that demonstrates the contours of the face that are immediately identifiable
in that initial panorama.

5. Histogram Extraction method: Understanding the Underlying Concentration.

Using provided the Grid X as well as Grid Y variables, the photograph has been divided into a number
of sections of rectangular shape in order to enable supplementary processing of the image. Once each
region is thoroughly and accurately established, it undergoes analysis in order to generate histogram
which demonstrates the number of times LBP codes have been identified in the specific location in
question. This systematic methodology is performed with regard to each grid in the image, which
produces an arrangement of the histograms that collectively indicate the pattern of distribution of
features associated with LBP for each component that was specifically picked out. Although this
image is in grayscale, and each of the histograms will include 256 points (ranging from 0 to 255) that
correspond to the occurrences of the pixel intensity values in that certain region. Complying with the
establishment of the histograms for each one.

6. Finalizing the needed steps.

The computer program that recognizes faces goes through identification mode having been
programmed through an assortment of illustration. Each instructional image's most important
features had been compressed in one, discrete confirmation, or histogram. For every unique snapshot,
the algorithm formulates an alternate histogram adopting exactly identical methods. In order to find
the most accurate match, juxtapose this revised histogram against the sample set. In the example
above, the Euclidean distance formula has been implemented.

In the conclusion of the story, the program presents a couple of outcomes choosing the initially trained
sample images where histogram most closely imitates the recently captured photograph is the
upcoming stage. In addition to that, the program provides an assurance rating which is generated
from the degree of separation that exists between the histograms. The alignment is more favourable,

and the assurance rating goes down irrespective of the gap.
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IV. IMPLEMENTATION

The next paragraphs will detail the administrative processes for training personnel using the facial
detection timekeeping system. The program simplifies the attendance registration procedure through
taking advantage of the webcam's abilities. Anytime an individual clicks a photo, the program
deliberately affirms that it aligns with the individual's details that the educators initially registered
and stored in a central repository of data. Assuming the match passes smoothly the learner’s
identification is straightaway logged.

a) Outlining the Procedures for Implementation.
The LBPH approach, which has been rigorously culled directly from the OpenCV library, remains
the building block of the program’s facial recognition ability to do so. Along with that, OpenCV takes
advantage of the typically used Haar cascade classification, which at first has been developed with
facial recognition in consideration. It needs to be delivered abundantly evident that the Haar cascade
classifier is capable of working as planned notwithstanding the use of the LBPH algorithm.

b) Implementing the Evaluation Guidelines: Optimizing System Availability.

Application testing serves an integral part in the software creation procedure through meticulously
verifying that the end user's interface has become precise, full, thereby protected, and of excellent
standard in general. Such stringent technique pertains to a sprawling technological evaluation with
the objective of presenting deficiencies with respect to the component's functionality for its
established accessible context. The principle corresponds equally to the implementation along with
application assessments, with particular regard to locating faults or other potential problems. It must
be considered for users to understand that evaluation, despite certainly favourable cannot definitively
demonstrate that any particular application is 100% correct. However, this provides an honest
assessment method through juxtaposing the way it operates with the current state of the program in
accordance with established requirements. Recognizing a differentiation within software quality
assurance (SQA) as well as evaluation is crucial. SQA has become more comprehensive because it
encompasses every component of company operations instead of simply focusing on
assessment. Considering value is arbitrary by definition that is contingent upon subjective
perspectives, SQA provides an increasingly holistic methodology.

V. RESULTS

For this section, we will go over every component of face recognition attendance system step by
step.
(1) Educators or administrators can go through the dashboard to look at student attendance.

For Already Registered For New Registrations

Take Attendance I Enter ID

J

Attendance
OATE Enter Name

Darshan Kumar Das| Clear I

Images Taken for ID : 1

e ] T Repmens o

Figure 1 central dashboard.
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(2) Student information is securely stored in database which is easily accessible by teaching faculty.

Enter ID

Enter Name

Darshan Kumar Das

{ JUEE_
|

Take Images

Save Profile

Figure 2 student registration.

(3) There is entirely separate page which takes down snapshot and information of the student which
Is used to build student profile. The system stores multiple images of the student in the database and
are kept as confidential.

=
. .
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Figure 3 recognition of student's face.

(4) Faculty can use the webcam to scan student’s face and mark their attendance as present.

Take Images

Save Profile

Figure 4 webcam takes snapshot.
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(5) When webcam recognizes the face, the system marks the attendance on the Microsoft excel

sheet.

a M

Figure 5 attendance entry.

VI. CONCLUSION

The present study shares a unique machine learning framework which checks enrollment of pupils
in training seminars, assessments, and lectures employing face recognition. If weighed against
manually documenting turnout, this has the purpose to conserve teaching staff and employee’s time.
This could turn out to be an enormous plus, particular for bigger establishments.

Although it relies on the application of face recognition program, the technique is less time consuming
and more precise than outdated methods. This limits the odds of inaccuracies arising when collecting
attendance by hand, for instance when somebody fills in on their behalf for a different individual. It
could enhance the overall success and trustworthiness of a learning institution through boosting its
accuracy of attendance management.
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