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ABSTRACT: This study offers a new method for managing attendance in the classroom that makes use of cuttingedge
computer technology and face biostatistics. Conventional attendance techniques, which depend on verbal calls and
manual record-keeping, are laborious and prone to fraud. Fraudulent proxies are another issue facing current biometric
systems. We suggest a system that combines OpenCV, Dlib, Pandas, MySQL, and the Haar cascade technique for
automated facial recognition and attendance monitoring in order to solve these problems. Attendance reports are
created and saved by the system in Excel format. The effectiveness and resilience of the system are demonstrated by
extensive testing in a variety of scenarios, including as changes in light, head motions, and distance fluctuations. This
economical solution offers a dependable substitute for traditional attendance techniques while drastically cutting down
on human effort and time waste.

KEYWORDS: Python, CSV, OpenCV, and Haar Cascade Algorithm.
I. INTRODUCTION

By addressing the drawbacks of conventional techniques like RFID and fingerprinting and enhancing current biometric
systems, this study presents an improved facial recognition system for reliable attendance management. The system
achieves excellent identification rates in a variety of testing conditions by utilizing sophisticated feature extraction and
analysis to efficiently manage issues including stance changes, illumination fluctuations, and partial face occlusions.
The system provides a reliable and efficient solution for tracking attendance automatically by capturing video in real
time, instantly matching faces to a database, and updating attendance. This advancement significantly reduces manual
labor and associated errors, providing a more streamlined and secure attendance process.

ILLITERATURE REVIEW

In particular, our study is inspired by efficiency focused studies, building on the foundation of previous facial
recognition research. As demonstrated by the work in [1], our system uses a methodology that prioritizes concise
twodimensional face traits, as opposed to methods that rely on intricate 3D facial geometry. The goal of this emphasis
on 2D characteristics is to improve computing efficiency and expedite the recognition process [1]. A key element of
identity verification is facing recognition, which uses computer vision to examine facial traits. Face detection, which
determines if a face appears in a picture or a video and face recognition matching, which compares detected faces to a
database for identification, are the two primary steps of the process. As described in [2], this system analyses individual
facial features and processes information from either static face photos or dynamic video feeds [2]. User specifications
were transformed into a developer-friendly format throughout the system design phase in order to direct

implementation. The design method was two-tiered, first establishing the logical system’s infrastructure and then
describing its operational functioning in the actual world. Using its extensive collection of visual aids, including
diagrams, Object-Oriented Design (OOD) was used to model the system's operations as well as the related data in order
to make this process easier. According to [3], these visual communication tools were quite successful in promoting
intelligible and transparent communication amongst various stakeholders [3]. Every student in the class has to register
by filling out the required forms. Following registration, a dataset including their photos will be created. Faces will be
identified from the classroom's live video broadcast during each class period. Following detection, these faces will be
contrasted with the dataset's photos. If a match is discovered, the corresponding student's attendance will be recorded.
The teacher will get an email with a list of absent pupils at the conclusion of each session. [4]. The registration of
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student face data is This is the initial step in the multi-stage process that forms the proposed attendance system. The
system then goes through a series of crucial steps, including taking pictures, preprocessing them to improve their
quality, using the haar cascade classifier to detect faces, creating a structured image dataset and lastly. Using the Local
Binary Patterns Histograms (LBPH) algorithm to recognize faces, as described in [5]. The smart attendance automation
system's design, which makes use of facial recognition, is divided into discrete yet connected levels. Facial image
capture starts with the input layer and is thereafter sent to the pre processing layer. This layer performs tasks including
scaling, colour and lighting adjustment and face feature extraction to get the photos ready for identification.

The processed photos are then sent to the facial recognition layer, where precise face identification is achieved by using
deep learning algorithms that have been trained on an extensive face dataset. Functionality testing and model fine-
tuning may also be part of this layer. The attendance management layer takes over when face detection is successful. As
explained in [6], this layer manages attendance records by registering attendance, updating records and producing
reports. The system in question uses face recognition to automate student attendance monitoring and it treats the
algorithm as a modular "black box." The procedure starts with the recording of attendance, which is prompted by the
database's given room number and the start time of the class. Then, at 10-minute intervals, the system takes class
pictures. The face recognition system uses these photos as input to identify and record the students who are there at
each interval. According to [7], attendance for a particular class is only recorded if a student is identified in a minimum
of 'n' photos, a threshold established by the professor, in order to account for possible student absences owing to
exigencies. This method preserves correct attendance records while offering flexibility. Traditional facial recognition
methods divide facial traits like the eyes and mouth into separate parts. Our system, on the other h and looks at the
whole face as a single input for full analysis. This approach helps us understand face recognition a lot better, especially
when it comes to literacy tests. Our method works in two steps: first, we label the content of a picture as either facial or
non-facial; then, we look at it in more detail for both functional meaning and appearance analysis.

INI.METHODOLOGY

How we created the facial recognition attendance system is described in this section. From configuring the technology
to testing the system, we broke the process down into a number of important components.

Setting Up the Environment:

e Installing Python, the programming language for this project, this is first step.

e  We then installed a number of crucial libraries, such as OpenCV for facial recognition and image processing.
e  The graphical user interface (GUI) is created using Tkinter.

e Pandas for manage attendance records.

Designing the User Interface:

e  We created a simple and user-friendly interface using Tkinter.
e  Start and stop the camera.

e View attendance reports.

Data store in excel file.

Facial Recognition Development:

e  Getting Pictures: We took many pictures of every individual whose attendance we want to monitor. This aids in the
system's facial recognition learning process.

e Model Training: Using these pictures, we built a deep learning model. This model picks up on each person's
distinct facial traits.

e  Face Detection: The technology records live footage from the camera and instantly recognizes faces.

Logging Attendance:

e  Name of the individual.
e The time and date of attendance
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IV. PROPOSED SYSTEM

The purpose of the suggested facial recognition attendance system is to expedite and simplify the process of collecting
attendance in offices and schools. In order to reduce time and improve attendance accuracy, this system will employ
technology to instantly identify people's faces as they enter the room. The suggested system provides several benefits
compared to traditional attendance methods, such as greater accuracy, faster processing, and better convenience for
users. By leveraging the strengths of facial recognition technology, the attendance management system aims to
streamline and simplify attendance tracking processes within organizations and institutions. The system's immediate
facial recognition is one of its key features. A webcam will be utilized to capture live footage and the system will
automatically log attendance whenever someone appears in front of the camera. This lowers the possibility of errors by
eliminating the requirement for supervisors or teachers to utilize paper sign-in sheets or call out names. The system will
include an intuitive graphical user interface (GUI) to guarantee user-friendliness. With a few clicks on this interface,
users will be able to begin and terminate the attendance process. Furthermore, it will offer alternatives and simple
directions for viewing attendance records, making it usable even for non-techies. Additionally, the model can prioritize
automatic data logging. The model can save the user's name, date and time in a CSV file when a face is identified.
Teachers and supervisors may effortlessly create reports and monitor attendance patterns because it's super easy to
download this data so you can use it later.

Finally, privacy concerns will be incorporated into the proposed system to safeguard user data. By resolving frequent
issues with facial recognition technology, it will guarantee that attendance data is kept safe and used appropriately. We
want to offer a cutting-edge solution that saves time and eliminates mistakes associated with conventional attendance
systems by putting our face recognition attendance system into place, this will help both schools and employers.

Main Types of Algorithms:
e Local binary pattern histograms.
e Haar Classifiers.

1. Haar Cascades:

One well-liked technique for identifying faces in photos is Haar Cascades. Through training with two different picture
types—positive images, which contain faces and negative images, which do not—it uses machine learning to recognize
faces. For example, you might display a photo of a structure or tree as a negative image and another picture of several
faces as a positive image. This clarifies what the system picks up from various picture kinds.

The algorithm uses basic shapes known as Haar features to search for certain patterns in faces. These characteristics are
able to recognize lines and edges. To demonstrate how the algorithm identifies key facial traits, you might add a picture
of a face with rectangles drawn around its lips and eyes. Haar Cascades uses a number of classifiers to operate in
phases. This means it swiftly scans areas of the image to see if they are faces. A series of pictures that demonstrate how
the algorithm analyses an image and labels certain regions as faces or not might be included.

This will show how well it can find faces really quickly. The method applies the cascade of classifiers while scanning it
at different sizes and locations. The scanning process continues until the entire image has been carefully examined, let's
mark any spots that look like faces. Because of this, Haar Cascades is a quick and efficient way to find faces in all
kinds of circumstances.

Obtaining images examples:

a) first background image;

b) current frame image;

c) grayscale image of (b);

d) Gaussian blur image of (¢);

e) frame subtraction using cv2.absdiff image;
f) threshold image of (e);

g) result image achieved from (f).
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1. Local Binary Patterns (LBP):

Another technique for identifying faces is Local Binary Patterns (LBP), which excels at managing various lighting
scenarios. Each pixel in a picture is compared to its neighbours in order for LBP to function. To illustrate how the
algorithm generates patterns, you might display a picture of a face with the surrounding pixels highlighted. Depending
on whether nearby pixels are brighter or darker than the central pixel, LBP produces a binary number for each pixel.
This produces distinct patterns for various facial regions. An illustration of LBP patterns on a face might be used to
demonstrate how this works. Following the creation of these patterns, LBP displays the distribution of these patterns
using a histogram. You could include an example histogram to show how the texture information is organized. The
system compares the identified face's LBP patterns with those in a database in order to find out face. It effectively
identifies the individual if it detects a match, enabling the system to record their attendance. When there is a match, the

system may record the user's attendance because they have been correctly identified. LBP offers a dependable
technique for facial identification.

A

IJMRSET © 2025 | AnISO 9001:2008 Certified Journal | 7250




© 2025 IJMRSET | Volume 8, Issue 4, April 2025 [DOI1:10.15680/IJMRSET.2025.0804503

INVINHP R EyPA LA | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018|

International Journal of Multidisciplinary Research in
Science, Engineering and Technology (IJMRSET)

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

V. FLOWCHART
e
(/ START \')
\\ o /
o

Detect face in each
image

Traverse training data
directory

AL
a
-

oY [

Appending the faces

Nnvert each imasge t =
= and their respective I1Ds

Ly
-
Y

L X
\ grayscaie to separate lists
. N Train the faces with the
Resize the images St dd
converting Images to a = —
NnumMpy array (/ Seo \)
N \ //

The face recognition attendance project began by utilizing Python to organize and set up the required tools. Important
libraries like Pandas for handling attendance data, Tkinter for designing an intuitive user interface and OpenCV for
image processing were installed.  Using Tkinter, we created a user-friendly interface that makes it simple for users to
read reports, obtain instructions and start and stop the attendance process. This guarantees that anybody can utilize the
system efficiently, regardless of technical proficiency. We then concentrated on the facial recognition function. To aid
the algorithm in facial recognition, we gathered many pictures of every user. We made it possible for a camera to
recognize faces in real time by using the Haar Cascades method. The technology streamlines the attendance process and
lowers mistakes by immediately recording the user's name, date and time in a CSV file when the camera detects their
face. We thoroughly tested the system in a variety of settings after it was developed to make sure it functioned
effectively in a range of lighting and viewing angles. Additionally, we solicited user input in order to make adjustments.

VI. SOFTWARE USED

1. Python:

The main programming language used in this project is Python. Because of its well-known readability and simplicity,
it's a fantastic option for both novice and seasoned coders. Python boasts a robust library and framework ecosystem that
supports a There are lots of different uses for things like computer vision and machine learning.

2. Open CV

OpenCV For real-time computer vision applications, OpenCV (Open-Source Computer Vision Library) is a potent
library. It makes face detection and identification easier in this project. Filtering, transformations and face identification
methods such as Haar Cascades are among the image processing tools offered by OpenCV. It is appropriate for real-
time video stream processing due to its effective performance.

3. Tkinter

Tkinter is the default Python GUI toolkit. It enables programmers to design graphical desktop apps. Tkinter is

used for this project to create an intuitive user interface that allows users to examine reports, get instructions and start
and stop the attendance process. for making the system usable for non-technical people, this improves the user
experience.
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4. Pandas:
Pandas is a toolkit for data manipulation that offers adaptable data structures, such as Data Frames, that are perfect for
working with structured data. Pandas is used for this project to handle and examine attendance records that are kept in
CSYV files. It makes it simple to track attendance over time by facilitating simple data extraction, filtering and reporting.

5. NumPy:

NumPy is a Python package used for numerical Data. It is employed to efficiently carry out mathematical operations
and manage arrays. NumPy helps with picture data manipulation in the context of this project by making mathematical
calculations and matrix transformations easier, these are super important for jobs in image processing.

6. CSV

Comma-Separated Values, or CSV, is a format used to store attendance information in an organized manner. Data may
be easily read and written in this format using Python's built-in CSV module. Simple access and analysis of attendance
data is made possible by the system's logging of attendance data in CSV files.

VIII. FUTURE SCOPE

There are a ton of intriguing opportunities for improvements and new uses for the face recognition attendance system in
the future. One important thing to pay attention to is using advanced methods like Convolutional Neural Networks
(CNNs) in deep learning. These techniques can greatly increase face recognition accuracy, particularly in a many type
of lighting scenarios and viewpoints. Features like emotion recognition, which might offer important insights into
employee contentment in the office or student engagement in the classroom, could also be added to the system. Real-
time monitoring and alarm systems for spotting unwanted access might be another improvement, strengthening security
protocols.

Additionally, cloud-based storage options might help the system by enabling centralized attendance tracking across
several sites. This would make it simpler to handle huge datasets and allow attendance records to be accessed remotely.
The system's use might potentially be expanded to other industries, such as event management for participation
verification, security for access control and healthcare for patient identification. Future research should concentrate on
introducing safe data encryption and anonymization technologies to guarantee adherence to data protection laws as
privacy concerns gain importance. By resolving these issues, users will be more likely to accept and trust the system,
opening the door for creative applications across a range of industries.

VII. RESULTS

Home:
Anantrao Pawar College of Engineering
03-March-2025 | 08:58:23
For Already Registered For New Registrations
|
Attendance
Enter Name
|
1)Take Images >>> 2)Save Profile
Take Images
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Total Registrations till now : 1
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Training Image:

VIII.CONCLUSION

In this project, i used deep learning and Python to build a facial recognition and attendance system. Through the use of
Haarcascade for detect face in conjunction with the Local Binary Patterns Histograms (LBPH) algorithm,

we developed a dependable and effective method of person identification. The way the technology operates is by
taking pictures of faces and comparing them to a database that has been recorded. Attendance is automatically entered
into a CSV file upon facial recognition, which facilitates management and review.

This research shows how cutting-edge technology can simplify attendance procedures in a variety of contexts,
including workplaces and schools. Compared to conventional techniques, the application of facial recognition improves
accuracy and saves time. All things considered, our facial recognition and The attendance system helps people work
better and shows how deep learning can be used in real life.
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