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Abstract- ATM security is a growing concern in financial
transactions, demanding immediate intervention. This
paper proposes a secure ATM transaction system powered
by facial recognition and OTP authentication. It
minimizes fraud risks by proactively verifying user
identity in real time before authorizing transactions. By
eliminating card-related vulnerabilities and integrating a
dynamic keypad, this approach enhances security and
prevents unauthorized access. The goal of our research is
to make banking transactions safer and more reliable for
everyone.
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INTRODUCTION

Building an effective real-time ATM security system
using facial recognition and OTP authentication is a
multifaceted endeavor that extends beyond the core
technologies of biometric verification and automated
transaction authorization. One crucial aspect is the
ethical considerations surrounding such systems. The
potential for bias in facial recognition algorithms is a
significant concern. If the datasets used for training
disproportionately favor certain demographic groups,
the resulting system may exhibit inaccuracies,
leading to authentication failures or unauthorized
access. Therefore, careful curation and auditing of
training data are essential to ensure fairness and
prevent bias within the verification process.
Transparency in how the system operates and the
criteria it uses for authentication is also vital for
building user trust and ensuring accountability.

Furthermore, the implementation of a real-time
system necessitates a robust and scalable
infrastructure capable of handling the high volume
and velocity of banking transactions. ATM networks
process vast amounts of authentication requests every
second, requiring efficient data handling, processing,
and verification pipelines. The biometric and OTP-
based security models themselves need to be

optimized for speed and accuracy to ensure that
authentication and transaction approval occur in near
real-time without causing significant latency or
impacting banking system performance. This often
involves a trade-off between the complexity of facial
recognition and OTP authentication models and the
computational resources available. Cloud-based
solutions and distributed computing architectures are
often employed to meet these demanding
requirements. Beyond the technical and ethical
considerations, the successful deployment of a real-
time ATM security system also requires a
comprehensive understanding of user behavior and
potential fraud patterns. Security threats are not
always overt; they can manifest in subtle forms such
as identity theft, card skimming, or unauthorized
access attempts. Biometric and OTP-based
authentication models need to be sophisticated
enough to recognize these risks, which often rely on
behavioral analysis and anomaly detection.
Collaboration  between cybersecurity — experts,
financial institutions, and domain specialists is
crucial for developing robust authentication
mechanisms that effectively counter emerging fraud
techniques. Additionally, user feedback mechanisms
are essential for continuously improving the system’s
accuracy and addressing potential security loopholes.
By integrating technical prowess with ethical
awareness and a deep understanding of financial
security challenges, real-time ATM authentication
systems can become powerful tools in ensuring safer
and more reliable banking experiences.
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This paper presents an in-depth examination of the latest
biometric authentication and OTP-based security
techniques designed for enhancing ATM transaction
security in real time. The study analyzes the
effectiveness of various identity verification methods,
including  facial ~ recognition, dynamic OTP
authentication, adaptive keypad mechanisms, and
hybrid systems combining biometric and cryptographic
security measures and cryptographic approaches. It also
evaluates feature extraction techniques, such as facial
feature mapping, OTP encryption methods, and
behavioral pattern analysis, to enhance transaction
security. The research highlights critical challenges,
including spoofing attacks, dynamic fraud tactics,
and the need for adaptive authentication.
Furthermore, the paper discusses strategies for real-
time implementation, such as edge computing and
distributed architectures, to reduce latency and
improve scalability. Key insights are provided on
integrating biometric and OTP-based models into
banking security workflows to ensure faster fraud
detection and prevention.

2) FACIAL RECOGNITION AND OTP-
BASED AUTHENTICATION FOR SECURE ATM
TRANSACTIONS

Authors: M. Sharma, R. and Verma, K
Year: 2020

This study examines the use of facial recognition
combined with OTP authentication techniques for
enhancing security in ATM transactions. The
proposed approach utilizes biometric verification,
dynamic OTP generation, and encryption-based
authentication to prevent fraudulent access.
Techniques such as facial feature extraction, liveness
detection, and adaptive authentication mechanisms
are employed to ensure secure user verification. The
authors also explore the role of dynamic keypads,
real-time fraud detection, and Al-driven anomaly
analysis in strengthening ATM security, emphasizing
the need for multi-factor authentication models.
Experimental evaluations on real-world transaction
scenarios demonstrate high accuracy in preventing
unauthorized access, particularly in detecting
spoofing attempts and suspicious activities. By
leveraging the ability of biometric authentication to
verify user identity and enhance security layers, this
research investigates methodologies to identify fraud
patterns, behavioral anomalies, and real-time security

threats in ATM transactions. We examine various
biometric approaches, including facial recognition
algorithms, OTP-based multi-factor authentication,
and Al-driven fraud detection models capable of
recognizing suspicious behaviors. The aim of this
study is to evaluate the effectiveness of combining
biometric verification with OTP authentication in
accurately preventing fraudulent ATM transactions,
thereby contributing to the development of more
secure and reliable banking systems.

SCOPE AND OBJECTIVE

This project seeks to develop a comprehensive and
adaptable real-time ATM security system leveraging
the intricacies of facial recognition and OTP
authentication. Beyond the core objective of secure
user verification and fraud prevention, the research
will delve into the nuanced challenges inherent in
biometric authentication, such as ensuring accuracy
across diverse demographics, preventing spoofing
attacks, and enhancing real-time liveness detection.
A key focus will be on optimizing the balance
between security strength and transaction processing
speed to ensure seamless banking operations without
significant delays. Furthermore, the project aims to
explore the integration of adaptive authentication
techniques, such as analyzing user behavior patterns
and transaction history, to enhance the precision of
fraud detection and strengthen ATM security.

Another significant objective is the development of a
robust and flexible authentication mechanism that
offers various levels of security, ranging from facial
recognition  verification to  dynamic OTP
authentication, while also considering potential false
rejections and providing alternative verification
methods for legitimate users. The system will be
designed with scalability and adaptability in mind,
allowing for its potential integration across multiple
banking networks and its evolution in response to
emerging fraud tactics and technological
advancements. Moreover, the project will investigate
methods for enhancing user awareness through real-
time security alerts and authentication feedback,
aiming to educate users on safe banking practices and
prevent unauthorized access. Ultimately, this
research endeavors to create a sophisticated, real-
time security solution that not only effectively
mitigates fraudulent transactions but also contributes
to a safer and more resilient banking ecosystem,
acknowledging the dynamic nature of financial
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threats and the need for continuous refinement and
ethical considerations.

PROPOSED SYSTEM

The proposed system for real-time ATM security
leverages advanced facial recognition techniques
combined with OTP authentication to create a secure
and efficient solution. The primary objective is to
verify users and prevent fraudulent transactions at
ATMs in real-time, thus ensuring enhanced banking
security. Following preprocessing, the system
employs advanced authentication techniques and
dynamic OTP generation feature extraction, secure
encrypt methods, including biometric feature
extraction techniques like eigenfaces and deep
learning-based facial embeddings such as FaceNet, to
enhance the accuracy of user verification. The core of
the proposed system is a sophisticated Al-driven
authentication model, such as a Convolutional Neural
Network (CNN) for facial recognition, trained on a
large, diverse dataset to ensure robustness against
spoofing attacks. This model is capable of
distinguishing genuine users from fraudulent
attempts with high precision. Additionally, the
system incorporates anomaly detection and fraud
analysis to further strengthen security measures. To
enable real-time performance, the system utilizes
optimized cryptographic algorithms and distributed
computing to process transactions with minimal
latency. A critical component of the system is the
integration of multimodal authentication, which
combines facial recognition with dynamic OTP
verification and behavioral biometrics to enhance
security. This comprehensive approach ensures that
the system can effectively prevent unauthorized
transactions and detect suspicious activities across
different authentication layers. Alongside facial
recognition-based verification, the system integrates
Al-driven fraud detection and behavioral analysis.
Behavioral analysis allows the system to detect
unusual transaction patterns, which is useful in
identifying potential fraudulent activities.

Decentralized verification adds another layer by
ensuring the authenticity and integrity of
transactions, helping to differentiate between
legitimate user activities and potential fraudulent
attempts. This dual-layered approach enhances the
system’s ability to accurately identify various
security threats, from direct unauthorized access to
more subtle or indirect breaches. For the system to
function in real-time, it must be both secure and
efficient. To achieve this, the system uses
blockchain-based consensus mechanisms and smart
contract automation, which allow it to handle large
volumes of transactions with minimal delay.
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CONCLUSION

Ensuring secure ATM transactions is a crucial
challenge in modern banking, requiring effective and
proactive security measures. This research introduces
a real-time authentication system powered by facial
recognition and dynamic OTP verification. The
system instantly verifies users using advanced
biometric techniques while leveraging a dynamic
keypad for enhanced security and fraud prevention.
Its scalable and adaptable design addresses evolving
attack  strategies,  strengthening  transaction
protection. Despite challenges like spoofing risks,

IJIRT 175090 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 2085



© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002

false positives, and user accessibility concerns, the

system
preventing

demonstrates immense
unauthorized

potential in
transactions.  Future

advancements will focus on integrating multimodal
biometrics and enhancing real-time processing,
showcasing how innovative security measures can

create

safer and more trustworthy banking

experiences.
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