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Abstract:- The rapid growth of Artificial Intelligence (AI) and machine learning has transformed automation in
various fields, including education and corporate sectors. Traditional attendance systems that depend on manual
entry or RFID cards are often time-consuming, inaccurate, and susceptible to proxy attendance. To address these
issues, this paper proposes an Al-based smart attendance system that utilizes face recognition technology for real-
time, contactless attendance marking. The system employs computer vision and deep learning models, particularly
convolutional neural networks (CNN), to detect and recognize faces with high precision. Live camera input captures
facial features, which are processed through image enhancement and feature extraction algorithms before being
matched with a pre-trained dataset for identity verification. The system is scalable and capable of handling multiple
users simultaneously. Experimental analysis shows that the model achieves over 95% accuracy under different
lighting, facial poses, and occlusion conditions. This automated and secure approach reduces human intervention and
offers a reliable, efficient, and intelligent alternative to traditional attendance methods.
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1. INTRODUCTION: Despite progress, many existing systems still face
challenges related to user convenience,

Attendance management plays a vital role in environmental factors, and data reliability [11]
educational and organizational settings, directly [12][13]. Therefore, this research proposes an Al-
impacting  productivity —and  performance based smart attendance system using face
evaluation [1]. Traditionally, attendance has been recognition that integrates computer vision and
recorded manually using registers or semi- deep learning to automatically detect and identify
automated methods such as RFID cards and individuals [4] [15]. The system captures live
biometric fingerprints [2]. However, these video [16], extracts facial features using CNN
conventional systems are often time-consuming, models, and matches them with pre-stored data for
error-prone, and vulnerable to proxy attendance real-time attendance marking, ensuring efficiency,
[3] [4]. accuracy, and security [17] [18].
With rapid advancements in Artificial Intelligence 1I. LITERATURE REVIEW:
(Al) and Computer Vision, automation has
transformed several domains, including education Attendance management has always been a crucial
[5] [6]. Face recognition technology, powered by aspect of maintaining discipline, accountability,
deep learning models like Convolutional Neural and participation in both educational institutions
Networks (CNNs) [7], offers a contactless, non- and workplaces [19] [20]. Traditional attendance
intrusive, and real-time attendance solution with systems [21], such as manual registers and paper-
high accuracy [8][9][10]. based logs, often suffer from inefficiency,

inaccuracy, and the possibility of fraudulent
practices like proxy attendance [22]. To address
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these issues, several automated systems have been
introduced, including RFID, barcode, and
biometric-based methods [23]. Although these
technologies improved the process, they also
presented certain limitations [24]. RFID systems,
which rely on electronic identification cards, are
susceptible to card duplication and hardware
malfunctions [25], reducing their reliability
despite fast recording capabilities [26]. Barcode-
based systems offer low-cost implementation but
still depend on manual scanning, making them less
effective for large-scale environments. Biometric
systems, including fingerprint and iris recognition,
provide higher accuracy levels; however, they
raise hygiene concerns and require regular
maintenance due to the need for physical contact
[27].

The emergence of Artificial Intelligence (Al) and
[28] Computer Vision has led to the development
of more advanced and intelligent attendance
systems. Al-based face recognition systems have
gained attention as they provide a fully contactless,
secure, and efficient method for automating
attendance tracking [29]. These systems typically
involve three stages—face detection, feature
extraction, and recognition [30]. Earlier face
recognition techniques such as Eigenfaces and
Fisherfaces were widely used but often struggled
under varying lighting conditions and facial
orientations [31]. The evolution of deep learning
techniques, particularly Convolutional Neural
Networks (CNNs), has significantly improved
system accuracy and robustness [32]. Models like
VGG-Face, FaceNet, and ResNet have
demonstrated  exceptional  performance in
identifying faces under diverse environmental
conditions, making them suitable for real-time
applications [33].

In the field of education, Al-based face recognition
has been increasingly applied to streamline
attendance monitoring and enhance classroom
management [34]. Several research studies have
validated the efficiency of these systems [35].
Mehta and Patel (2020) achieved 95% recognition

accuracy using a CNN-based approach,
demonstrating the capability of deep learning in
improving system precision. Similarly,

Bhattacharya et al. (2021) implemented a real-time
attendance system using Haar Cascade and Local
Binary Pattern Histogram (LBPH), showing
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reliable performance in classroom environments.
Such systems minimize manual effort, eliminate
the chances of proxy attendance, and support
digital record management, which enhances the
overall transparency and efficiency of institutional
operations. Therefore, the integration of Al with
face recognition technology presents a promising
solution for modern attendance management,
addressing the limitations of conventional and
semi-automated systems while ensuring accuracy,
speed, and scalability.

In addition, recent research emphasizes the role of
cloud integration and database connectivity in
improving data accessibility and storage efficiency
for attendance systems. The combination of Al
with Internet of Things (IoT) and cloud computing
enables real-time synchronization of attendance
data across multiple platforms. This not only
reduces data redundancy but also enhances system
flexibility and scalability.

I PROPOSED
METHODOLOGY:

The proposed Al-based Smart Attendance System
automates attendance using face recognition
through a laptop webcam. It captures live video,
detects and recognizes faces using deep learning,
and records attendance in real time. The workflow
involves four main stages:
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Fig 1: System Architecture
Data Collection
Facial images are captured using a webcam for
each user under different lighting and pose
conditions. Each image is linked to a unique ID
(e.g., roll number). Public datasets like LFW may
be used for testing.
Data Preprocessing
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Captured images are processed for accuracy
through:

Face Detection: Using HOG or CNN models (via
face recognition library).

Alignment & Normalization: Adjusting
orientation and size.

Feature Encoding: Generating 128-dimensional
facial embeddings for unique identification.
Model Training

Encoded faces are labelled and used to train a
classifier such as KNN or SVM, based on ResNet
CNN embeddings. The trained model is saved for
real-time use.

Attendance Marking

The webcam continuously detects and matches
faces with stored data. When a match is found, the
system logs the name, ID, date, and time into the
database, ensuring no duplicate entries.
Recognized names are displayed on-screen for
verification.

IV.  RESULTS AND ANALYSIS:

The proposed Al-based Smart Attendance System
using Face Recognition was developed and tested
successfully. It achieved an average accuracy of
95.6% during real-time recognition with 30
participants. The system worked efficiently under
normal conditions, with a slight accuracy drop in
low lighting. The average processing time per
frame was below 0.5 seconds, ensuring smooth
real-time performance.

Figure 2: Explanation — Accuracy Comparison
of Attendance Systems

Figure 2 presents a comparative analysis of
different attendance systems based on their
accuracy. The systems compared include Manual,
RFID/Barcode, Fingerprint, and Al-based Face
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Recognition. The manual system shows the lowest
accuracy at around 65%, often due to human error,
proxy attendance, and lack of real-time validation.
RFID/Barcode improves accuracy to about 85%
but may still suffer from misuse, such as ID card
swapping. Fingerprint-based systems offer higher
reliability, achieving nearly 95% accuracy, though
issues like hygieneand sensor errors can affect
performance.

The Al-based face recognition system
demonstrates the highest accuracy, reaching close
to 98%. This highlights its robustness, automation,
and resistance to spoofing or proxy attempts. The
technology leverages advanced algorithms and
real-time facial analysis to enhance reliability.
Additionally, it supports contactless identification,
making it ideal for post-pandemic environments.
The data confirms that Al-based systems
outperform traditional methods significantly.
Thus, they are highly recommended for
educational institutions, workplaces, and secure
environments requiring precise attendance
tracking.

Al-Based Srart Amenaence System

Coes Technologies Utileed
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Figure 3: Illustrates the relative importance of
various features in an Al-based attendance
system.

Figure 3 presents Among these, Reliability (25%)
and Cost (25%) are the most significant, reflecting
the system’s need for dependable performance and
affordability. Speed (20%) is also prioritized,
ensuring quick processing during attendance
marking.

Accuracy (15%) emphasizes correct identification
of individuals, while Automation (15%) highlights
the integration of automated processes such as
real-time attendance recording and report
generation.

V. CONCLUSION:

© 2026 IJSRET

3



A7

This research proposed an Al-based Smart
Attendance System using Face Recognition to
automate attendance in educational and
organizational settings. By leveraging computer
vision and CNN-based facial feature extraction via
the face recognition library, the system achieved a
high accuracy of 95-96%, outperforming manual,
RFID, and biometric methods. The contactless
design enhances hygiene, prevents proxy
attendance, and ensures security and transparency.
It is also scalable and cost-effective, making it
suitable for widespread adoption. However,
challenges like low-light accuracy and hardware

limitations  remain and  require  future
improvements.
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