
© June 2025| IJIRT | Volume 12 Issue 1 | ISSN: 2349-6002 

IJIRT 181514 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 5240 

Real-Time Attendance Tracking System Using Facial 

Recognition 

 

 Prachi Parmar1, Palak Agrawal2, Kamini Vishwakarma3,  Hare Ram Jha4, Prachi Hingole5  
1Student, CSE, Medicaps University 
2 Student, CSE, Medicaps University  

3Assistant Professor, CSE, Medicaps University  
4 Assistant Professor, EC, Medicaps University  

5 Student, CSE, Medicaps University 

 

Abstract—Facial recognition is a highly efficient image 

processing application with a significant impact on 

technology. Identifying human faces is a critical topic, 

especially for validating student attendance. The 

attendance mechanism uses facial biostatistics. 

Recognition depends on high-resolution monitoring and 

modern computing technology. The aim of the design of 

this system is to digitize the established way of taking 

attendance, which utilizes verbal exchanges and 

maintained records. Current presence methods are time-

consuming and at risk of distortion due to manual input. 

Old attendance marking as well as current biometric 

technologies is at risk to fake proxies. This paper seeks to 

overcome these difficulties. The suggested system makes 

use of the OpenCV, Haar cascade method, Pandas, 

MySQL and Dlib. The reports of ttendance are generated 

using facial recognition and exported in Spreadsheet 

format. The method is tested under several settings, 

including lighting, head motions, and distance between the 

camera and student. Intensive testing assesses total 

complexity and correctness. The suggested system 

effectively manages classroom attendance, reducing 

manual labor and time sources and facial expressions, with 

the identification rate as the primary statistic.  

Index Terms—About four(minimum) key words or 

phrases in alphabetical order, separated by commas. 

I. INTRODUCTION 

Facial analysis, like voice identification, fingerprint 

identification and iris identification provides effective 

biometric authentication by recognizing persons in 

images and Clips. Real-life uses include guiding the 

visually challenged, conducting forensic analysis, 

finding absent individuals, and securing mobile 

devices. The project focuses on creating a facial 

recognition-based attendance system. It outperforms 

previous approaches (location based, RFID, and 

fingerprint) by eliminating substitute attendance and 

Delivering verified data. To reduce human workload, 

the system captures video in the classroom, compares 

faces to stored photographs, and logs attendance. 

Traditional approaches struggle with lighting and 

position, but the suggested solution improves accuracy 

through feature extraction and analysis. The system is 

tested in several scenarios, including different light 

sources and facial expressions, with the identification 

rate as the primary statistic. 

II. LITERATURE REVIEW 

 

Our study is inspired by earlier research on facial 

recognition, notably In this strategy, we focus on facial 

traits. Improved recognition efficiency by 

concentrating on two-dimensional facial 

characteristics rather than sophisticated three-

dimensional models. Geometry[1]. Face recognition 

relies on computer vision technologies to assess facial 

features and verify identities. Face recognition 

consists of two main components: detection and 

matching. This technology analyses facial traits and 

processes data from photos or video sources[2]. At the 

time of the software design phase, user demands were 

converted into a form that could be enacted by 

developers. The system design method started with the 

identification of the logical structure of the system and 

progressed to the identification of its functionality in 

the real world. We used Object-based system design to 

describe processes and data through visual aids such 

as diagrams. These communication sources are 

functional and easy to understand for stakeholders. 

[3].All students in the class will register and share the 

required information. Registration will be followed by 
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the taking of pictures and storing them in a dataset. 

The classroom's live video stream will detect faces 

during each session. The detected faces will be 

compared with pictures in the dataset to verify if they 

are a match and, if not, then attendance without a 

picture, will be also taken for that student, if the 

submitted face picture was not a match. At the end of 

every session, the instructor will receive an email with 

a list of absent students. [4]. We have proposed a 

method that will start with registering the students in 

the system. The approach involves acquiring and pre-

processing photos, detecting faces with the Haar 

Cascade classifier, building a dataset, and recognizing 

faces with the LBPH algorithm [5].The smart 

attendance automation system with facial recognition 

has multiple key components that operate together 

seamlessly. The method begins with an input layer that 

gathers facial images. These images are then 

processed and ready in a pre-processing layer. During 

the early phase, tasks may include 

resizing photographs, enhancing Lighting and color 

selection, as well as face feature extraction for 

recognition. Following priming, the photographs are 

routed to the facial detection layer for processing. The 

layer helps to recognizes faces and identifies people 

using deep learning algorithms that have been trained 

on a dataset. This layer may involve model fine-tuning 

and functional testing. After correctly detecting a face, 

the attendance management layer takes control and 

manages attendance data. The layer's tasks may 

include running reports, updating records, and 

tracking presence. [6]. The system effortlessly and 

automatically records student attendance utilizing a 

facial recognition algorithm alone. The black box 

facial recognition algorithm records attendance in the 

following manner. When the lesson starts, the file 

stores the begin time and room number. In every 10 

minutes, an image is captured of the class. The facial 

recognition algorithm scans the images that contain 

students (understanding that in the gap of 10 minutes 

the algorithm can scan images). A student's presence 

for a course is recorded if the student is identified in a 

minimum number of 'n' pictures, as stipulated by the 

lecturer. The versatility of this approach allows 

students to exit in case of emergency without penalty 

to their attendance [7]. Our facial recognition 

algorithm simply analyses the entire face as a singular 

input. unlike traditional methods that separate facial 

components such as the eyes and lips. The current 

method enhances our comprehension of face 

identification in literacy examinations because it 

clarifies a two-step method: first establishing whether 

the visual information is facial or non-facial and then 

performing an in-depth search for functional 

interpretation and appearance. 

III. METHODOLOGY 

Facial detection has two components:  pre-detection 

processing, which could be considered "facial 

recognition" and actual recognition and detection, 

which is referred to as "feature matching and 

extraction". 

A. Facial localization: 

This stage identifies and positions human faces inside 

a picture. During this stage, segments will be 

generated that contain each detected face in the input 

image. The objective here is to build a reliable face 

recognition system that is easy to use. 

B. Facial segmentation: 

Face  is followed by face extraction (segmentation) 

occurs when the software isolates and returns the 

facial features from the background image. This 

technique crops detected faces using the marking 

boxes created during face detection. To improve 

accuracy, the extracted facial parts are normalized for 

uniform size, orientation, and lighting conditions 

before further processing. 

C. Face Recognition: 

Once facial photos are captured, the identification 

process begins. Building a face database is essential 

for automatic recognition. A number of photos are 

used to extract particular features, and later recorded 

in a database. The technique involves detecting and 

extracting facial traits from an input image, comparing 

them, and storing the results in a database. 

D. Types of Algorithms: 

The system uses a variety of algorithms, including: 

1. Eigen Faces: 

This methodology uses statistical approaches to 

identify characteristics that influence photos. The 

training database is critical to the recognition process 
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because it treats photographs from different classes as 

if they were one. 

 
2. Linear Discriminant Analysis (LDA): 

More commonly referred to as Fisher faces, the Linear 

Discriminant Analysis is an iterative method, and also 

a type of principal components analysis (similar to 

Eigen faces). The primary difference is in how the 

algorithm treats classes. Fisher Faces uses LDA to 

differentiate between images from different classes 

during the training phase, while Eigen faces does not. 

Fisher Faces distinguish between images of distinct 

classes, but the aggregate average influences each 

image. 

3. Local Binary Feature Histograms: 

Local Binary Feature Histograms are an important 

texture descriptor in image analysis. The functionality 

assesses individual pixels against their neighboring 

pixels. LBP tries to describe an image's local structure 

by encoding the interaction between its primary 

elements. The intensity of a pixel and its neighbours. 

Encoding typically involves thresholding pixel values 

to create binary patterns. The binary patterns are 

transformed into decimal values, resulting in a 

histogram. In facial recognition and attendance 

management systems, proper identification of persons 

requires good feature extraction methods. 

4. Haar Classifiers: 

 classifier or Haar cascade classifier is a machine 

learning-based object detection system that helps 

identify objects in a digital image. It is mostly used for 

face identification, but can also recognize other 

objects with training. Haar features, like convolutional 

kernels, help detect visual features. These features 

include different sorts; this includes edge, line, and 

four-rectangle characteristics. Each feature has exactly 

one value based on pixels' contrast in black and white 

rectangles. There are many advantages to Haar 

cascades, based on Haar features, and cascaded 

structure. Improve processing efficiency to facilitate 

live object tracking in images and video. Resizing the 

search window allows the system to distinguish things 

of various sizes. Haar cascades are versatile and can 

recognize a wide range of objects when trained with 

sufficient datasets. 

IV. PROPOSED SYSTEM 

Impactful attendance monitoring is crucial for 

maintaining efficient processes in current 

organization. Established face-to-face attendance 

system relies on manual processes that are susceptible 

to human error and take a large amount of time and 

resources to locate the student. The new attendance 

technology allows for attendance to be managed in an 

more effiecient way using facial recognition to 

identify a student. Facial recognition is a recombinant 

identifier of biological data and can be utilized for 

attendance recording. Facial recognition systems are 

able to identify individuals based on facial features, 

such as facial textures and patches to identify and 

validate accurately. The technology presented is much 

superior than traditional attendance management 

methods because it greatly improves awareness, 

streamlining user engagement and speed. The 

attendance management system integrated the facial 

recognition technology, making it convenient to 

identify attendance monitoring in only in the business 

organization. This technology improves awareness 

and effectiveness for monitoring employee attendance 

and student attendance. Facial recognition technology 

does not require factual attachments. Exchanging 

factual identifiers allows personnel to improve 

security and engagement level. The proposed method 

applies Haar classifiers based on machine-learning 

algorithm to identify faces in photos. Local binary 

pattern histograms (LBPH) are meant to improve 

facial identification through local texture varieties 

grouped into photos. For machine learning and image 

processing Python is the preferred programming 

language due to its huge libraries, simplicity and  

readability. Structured query language (SQL) will 

display facial photos and associated data in the data 

engine, allowing for fast retrieval and management of 
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attendance reports. The recommended facial 

recognition-based attendance solution automates and 

simplifies attendance capture recognition. through 

real-time The system is divided into several 

interconnected phases, as explained below: 

A. Data Acquisition 

Each student receives high-resolution facial 

photographs taken using a webcam or digital camera. 

Each photo is tagged with the student's name and ID. 

To improve recognition accuracy, photographs are 

shot at various angles and lighting conditions. 

B. Face Detection 

Face detection uses methods such as Haar Cascades or 

Histogram of Oriented Gradients (HOG). The system 

finds and extracts facial parts from photos, rejecting 

the background. Bounding boxes are used to define 

identified facial areas for processing. 

C. Data Preprocessing 

Pre-processing involves shrinking the retrieved faces, 

turning them to greyscale, and applying normalization 

methods such as histogram equalization. These 

methods improve the quality of input data and reduce 

computing strain during feature extraction. 

D. Feature Extraction 

FaceNet and OpenFace are examples of sophisticated 

feature extraction techniques. The face image is 

converted into a fixed-size numerical vector (often 

128-dimensional) that represents the individual's 

unique facial traits. 

E. Face recognition and matching 

Faces are taken from real-time video streams and 

converted into feature vectors. Vectors are matched 

against a database using distance based similarity 

measurements, such as Euclidean distance. A match 

within a threshold verifies the student's identity. 

F. Attendance Marking and Database Management 

After identifying a student, the system records their 

attendance using their ID and a timestamp. Attendance 

data is kept in a relational database, such as MySQL, 

for easy reporting and analysis. Intrinsic checks 

prevent duplicate entries on the same day. 

G. User Interface and Administrative Control 

Administrative users can use a graphical user interface 

(GUI) to manage student data, track attendance, and 

generate reports. The interface allows for 

adding/deleting student records and exporting 

attendance information in various formats. 

H. Security and Optimization 

Integrating anti-spoofing measures, such as liveness 

detection, can enhance system security and accuracy. 

Regularly updating the recognition model with new 

data can improve performance over time. 

V. BLOCK DIAGRAM 

 

VI. FLOWCHART 

 
The training procedure begins with evaluating the 

training data directory. Images from the training 

dataset are initially converted to grayscale. Then each 
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image's core is located and compared to surrounding 

regions using a predefined threshold. The central 

portion is labelled as 1 if its intensity equals or exceeds 

that of the surrounding portions, and 0 otherwise. The 

images are then resized and converted to a NumPy 

array, which is the NumPy library's primary data 

structure. After identifying each face in the shot, it is 

divided into various lists and assigned a unique ID. 

Next, the faces are then trained alongside their 

corresponding IDs. A flowchart of the system's 

operation is required to clarify the process. The 

technology scans pictures for faces and converts them 

to grayscale. To identify faces in photos, the Haar 

Cascade frontal face module is used. The LBPH 

algorithm is used to predict faces in images. After 

prediction, The faces are highlighted in green, 

accompanied by their names. 

VII. SOFTWARE USED 

 

A. Open CV 

The input image is after collection.The phone camera 

has very quickly processed the image, which is being 

converted to grayscale. The Haar Cascade frontal face 

module detects faces in the images. Next, the 

discovered faces are forecasted using the LBPH 

algorithm. Predicted faces are highlighted in green and 

identified by their names. OpenCV is a freely 

available software library that's focused on computer 

vision and machine learning in general. It is cross-

platform, and works on Windows, Android, Linux, 

and macOS. It has interfaces in C, Java, and Python. 

OpenCV's features include real-time vision 

applications 

that utilize SSE and MMX instructions. CUDA and 

OpenCL interfaces are currently being developed to 

ensure complete functionality. OpenCV primarily 

utilizes C and has an interface based on templates that 

interfaces with STL containers. It offers a wide range 

of algorithms and functions. 

B. PANDAS 

Pandas, an open-source Python package, provides a 

variety of tools for data analysis. There are multiple 

data structures included with the package that can 

serve a variety of data manipulation needs.It offers 

several data analysis algorithms to facilitate data 

science integration with machine learning tasks in 

Python. 

C. PyCharm 

PyCharm is created by JetBrains. It is a powerful and 

feature-rich integrated development environment 

(IDE) for Python development. If you want to develop 

Python applications on Windows, macOS, or Linux, 

PyCharm provides a uniform approach to code editing. 

PyCharm is founded on the IntelliJ platform, which 

offers intelligence and reliability suitable for both 

beginner and advanced professional developers. 

PyCharm's intelligent Python code editor includes 

clever syntax highlighting, error detection, and code 

completion for Python. PyCharm's interface is 

customisable, and the IDE provides strong debugging 

help as well as great support for project-specific 

virtual environments and frameworks such as Django. 

PyCharm is a great option for advanced Python 

development. 

D. Microsoft Excel 

The Microsoft Excel is part of the Microsoft Office 

package, a spreadsheet program. Excel sheets provide 

users the ability to organize data in a tabular format. 

Users can use the rows and columns to perform basic 

and advanced arithmetic computations. Microsoft 

Excel includes extensive graphing and charting 

features, Visual Basic for Applications (VBA) 

programming capability, and  Dynamic Data 

Exchange(DDE) for retrieving data from various 

sources. Excel is an electronic spreadsheet platform 

that allows for easy data management, editing, and 

storage. Early electronic spreadsheets were inspired by 

paper spreadsheets used for accounting, resulting in a 

similar form. With computerized spreadsheets, the 

same layout and format of paper spreadsheets exists, 

with data organized into uniform rows/columns of 

small rectangular cells (boxes). 

VIII. RESULTS 
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IX. FUTURE SCOPE 

 

It is a reasonable plan for Integrating Artificial 

Intelligence and machine learning into the attendance 

management system for future plans.  Keep this 

advancement in mind in terms of a facial recognition 

system that recognises faces and has a very high level 

of stability and accuracy.  Deep learning can detect 

faces, even in unusual angles and dim light.  This 

improvement will lead to less error with increased user 

confidence.  Also,  in terms of machine learning 

expertise, the system can start to learn attendance data 

trends over time.  The system may begin to see 

patterns of delay or patterns of unexpected absences to 

enable improved attendance management and 

operational efficiency.  The potential for predictive 

analytics is also significant.  Imagine the system being 

able to predict attendance patterns based on previous 

data. Premonitory skills can help improve scheduling 

and allocation of resources which improves operations 

in general and production.  If we include IoT devices, 

it will increases automation.  For example, imagine 

smart locks or sensors that grants arrivals and 

departures, rather than having a human check-in or 

counting people while attending to other factors in 

attendance surveillance.  As learning progresses in the 

system, this capability will grow over time.  In reality, 

the capacity to revert and change patterns of 

attendance and environmental conditions would help 

to ensure the long-term workability of the project 

through operational development, continuous 

education and upgrading, in addition to ongoing 

technological enhancements informed by attendance 

patterns. However, security upgrades might also be 

possible. Facial recognition technology can improve 

measures for access or attendance.  Moreover, you 

could make some restricted locations available only to 

authorized workers hence improving corporate 

security levels. By integrating the system with 

Faculties and attendance providers, you can 

significantly improve the efficiency of your 

administration. Using automation for data transfers 

between systems, you can improve time tracking, 

leave processing, and compliance by reducing error 

and other workflows.  In summary, integration of 

attendance management systems with machine 

learning and artificial intelligence increases accuracy, 

security, efficiency and improve attendance tracking 

and operations for everyone involved. 

X. CONCLUSION 

 

This paper proposes real time attendance tracking 

users of facial recognition that is more effective and 

efficient than traditional attendance tracking methods. 

An automated system minimizes human error, 

decreases time consumption, and eliminates proxy 

attendance. The proposed attendance tracking system 

uses machine learning and image processing 

technology which allow for precise face detection and 

recognition. The system is programmed in near-real 

time with a contactless user interface and least 

hardware, making it suitable for educational 

environments with high interest in hygiene and 

automation. A secure database preserves university 

attendance records for storage and access. This is a 

user-friendly attendance tracking system which 

provides secure, complete, and accurate attendance 

records that relieve stress on administrative tasks. The 

proposed method is adjustable to large data records 

that is likely to engage to large universities with many 

student enrolments. There are opportunities for future 

integration of biometric security and cloud computing. 

The system will be scaled to include commercial 

insights, mobile app functionality and the ability to 

inspect emotions for more extensive educational and 

behavioral monitoring.  This process digitizes today’s 
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traditional educational methods, produces accurate 

data, increases productivity, and moves towards 

innovative teaching methods. Future enhancements 

will strive to improve the facial recognition algorithm, 

develop Real-time data processing which would not 

only make it a real time process but also enable 

clarification across local and online platforms as well 

as various devices. 
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