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ABSTRACT:

Biometric authentication has been found to be a secure and effective substitute for internet banking, and these
include multimodal biometrics, fingerprint recognition, and voice identification. As e-banking has expanded,
password and PIN authentication have been found to be susceptible to cyber-attacks. This essay outlines different
kinds of biometric authentications, such as facial recognition, behavioral biometrics, and multi-factor verification
patterns, for improved security for internet transactions. Sophisticated Al-based methods, such as smart voice bots
and risk-based authentication, have further enhanced user experience and fraud detection. Further, biometric
authentication using blockchain and cloud computing provides scalability and data privacy for banking use cases.
Although these technologies provide higher security, the issues of biometric spoofing, high implementation cost, and
privacy are present. This research is a comparative study of biometric authentication systems, reflective of their
potential to restrict cyber-attacks. Utilizing case studies of the existing implementations, this study highlights the
capability of Al and big data in providing secure, efficient, and convenient online transactions.
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I. INTRODUCTION

Biometric authentication is revolutionizing digital banking with improved security, fraud protection, and improved
user experience. Password and PIN-based authentication methods are becoming increasingly susceptible to cyber-
attacks, hence offering a much-needed alternative with biometric authentication. Biometric modalities like
fingerprint scanning, facial recognition, and voice recognition provide a secure and convenient identity verification
solution to banking operations. Fingerprint verification has been a popular choice owing to its accuracy and
convenience [15]. In the same manner, facial recognition and multimodal biometric solutions increase security by
offering multiple authentication factors [1]. Voice verification is also picking up pace, especially in digital banking
platforms, where smart voice bots provide secure and smooth banking experiences [8][9]. Despite such benefits,
biometric authentication is not free from concerns like privacy, data storage security, and possible spoofing attacks
[4]. Al and big data are central to the security of biometric authentication systems with strong fraud prevention
policies [11][12]. With banks continuing to introduce stronger authentication methods, online banking in the future
will feature multi-factor authentication with biometric and risk-based profiling that gives maximum assistance to
security as well as convenience for the customer [6] [14][16][18].

I1. LITERATURE REVIEW
Lupu et al. (2015):Explain to increase security in online banking systems through multimodal biometric
authentication. The research identifies the way multimodal biometrics, including fingerprint and face recognition,
improve security through lower rates of false acceptance and rejection. The research explains the use of multimodal
biometrics in online banking environments, demonstrating its effectiveness in discouraging unauthorized access.
This method caters to the overall security issues in internet banking, presenting a stronger authentication framework.
The results of the study validate the greater usage of biometrics in secure online transactions. [1]
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Saralaya et al. (2017):Analyze the use of biometric authentication in internet banking and lay out the benefits of
using fingerprint, iris, and voice biometrics. The research presents the necessity of using biometric systems for
thwarting fraud by ensuring secure and easy-to-use authentication. The authors broach the problems of
implementation in terms of user acceptance and the cost of hardware but conclude biometric authentication can be a
possible solution to making online banking security better. The research provides empirical evidence for biometrics'
contribution to enhancing the security of electronic banking transactions. [2]

Malathi (2016):Provided an overall approach to physical biometric verification, citing that it is applicable in
enhancing the security of digital platforms. The research finds the use of different biometric modalities such as
fingerprints, iris scanning, and palm prints as efficient methods of verification of identity. The research provides
comparative analysis of various biometric systems and application, advantages, and disadvantages in real-world
settings. The research finds that the use of more than one physical biometric method increases verification accuracy
with security for financial transactions against the risk of hacking attacks. [3]

Stokkenes et al. (2018):Explained biometric transaction authentication via smartphones with a focus on its
convenience and security benefits. The research shows how smartphones can be employed as authenticating devices
by integrating biometric identification technologies like fingerprint and facial recognition. The authors highlight that
smartphone-based authentication improves security while offering users convenience. The study indicates that the
proposed method effectively minimizes risk through unauthorized access and therefore biometric transaction
authentication can be used as a tool to provide secure mobile banking. [4]

Fang and Zhan (2010):Explained the possibility of using mobile phones for online banking authentication and
propose combining SMS-based authentication with biometric identification. The study identifies possible security
loopholes in password-based systems and speculates that mobile-based biometric authentication has the potential to
increase security. The authors highlight the benefits of mobile technology for secure authentication, such as real-
time monitoring of transactions and fraud detection. The results support the application of mobile-based
authentication to enhance security in electronic banking. [5]

Butler and Butler (2015):Suggested a risk-based authentication model that adjusts levels of authentication
according to transaction risk profiling. The research tests the efficacy of adaptive authentication techniques to
provide security for online banking. Through the analysis of users' behavior patterns and transactions, the model
places dynamic security requirements, striking a balance between security and usability. The research considers that
risk-based authentication strengthens security by limiting dependence on static passwords and including other
verification procedures if needed. [6]

Jabin and Zareen (2015):Presented biometric signature verification as a safe way of confirming financial
transactions. The research discusses the efficacy of biometrics that are based on signatures in terms of deterring
fraudulent transactions and its validity when compared to existing means of verification. The authors present the
enhancement of machine learning algorithms in augmenting the efficiency of signature recognition. The research
proves that integrating biometric signature verification with available security systems can achieve maximum fraud
protection and secure financial transactions. [7]

Kaur et al. (2020):Presented smart voice bots as a banking technology advance that improves customer interaction
using Al-driven authentication systems. The research discusses the integration of voice recognition technology with
banking services for secure authentication and individualized customer service. The authors present the use of Al to
enhance the accuracy of voice recognition and secure banking operations. The research indicates that voice
authentication with Al improves customer experience and is very safe in the online world. [8]

Nagaraju and Parthiban, (2015): Suggested an authentic model of secure online banking over public cloud
infrastructure. The model incorporates multi-factor authentication and a privacy guard gateway to secure user data
and mitigate fraud threats. The model keeps transactions private and provides integrity and increases the degree of
trust from the users towards cloud banking. Their research highlights the effectiveness of their model in preventing
cyber-attacks and unauthorized access, rendering it a valuable security solution for financial institutions
transitioning to cloud infrastructure.
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Aturi (2018):Discusses the potential use of psychedelics in the treatment of mental illnesses, specifically through
the cooperation of Ayurvedic and conventional dietetics. The research highlights how natural chemicals influence
neurochemical function, perhaps for the promotion of mental health. By bringing together past holistic practice and
contemporary neuroscience, the study leads to an integrated model of the treatment of mental health. Statistics show
that diet and psychedelics, in controlled situations, can have a major contribution to therapeutic gain, opening the
door to new protocols.

Al Solami et al. (2010):Discussed the viability of continuous biometric authentication systems, evaluating their

applicability in practical scenarios. Their article points out the application of seamless, transparent authentication

methods to enhance security on different digital platforms. Studies show that incorporating biometrics into
authentication systems diminishes security risks without affecting user convenience. According to the authors,
improving machine learning models and sensor technology can enhance authentication accuracy and user experience
in biometric security systems.

I11. KEY OBJECTIVES

» Increasing Security in Digital Banking: Biometric authentication techniques such as fingerprint scanning, facial
recognition, and voice recognition are covered to increase security features in digital banking [1] [2] [14] [15]
[17]. Impact of biometric authentication in controlling fraud, identity theft, and unauthorized access [5] [7] [11]
[17].

» User Convenience and Experience: How biometrics simplify the process of authentication with the removal of
passwords and PINs [2][8] [14] [15]. The effect of intelligent biometric verification and Al-enabled voice
robots on customer engagement in internet banking [8] [11].

» Implementation Challenges: Challenge in handling privacy issues, data protection, and hacking threats to
biometric data [5] [6] [9] [11]. Requirement for strong encryption, secure storage, and regulatory compliance in
biometric verification [6] [9] [11].

» Multi-Factor Authentication (MFA) in Financial Services: The blending of biometrics with other forms of
authentication, i.e., risk-based profiling and multi-factor authentication, to enhance security [6] [9] [13] [17].
Applications of biometric authentication for public cloud-based banking [9] [11].

» Future Trends in Biometric Authentication: Advancements in biometric technology, i.e., behavioral biometrics
and multimodal authentication, to enhance accuracy and security [1] [4] [11] [13]. Applications of Al and big
data to biometric security for mobile payment [11].

IV. RESEARCH METHODOLOGY

The research method adopted in the current study encompasses an extensive analysis of biometric authentication
technology such as fingerprint scan, face scan, and voice scan to study their significance for improving security and
user experience during online banking. The impact of biometric authentication to deter fraud behavior and improve
security during transactions has been studied based on multimodal biometric approach adoption [1][4]. It also
discusses the practical challenges involved with deploying biometric authentication in banking, for instance,
integration issues, privacy, and regulation requirements [2][5][9]. The research employs a literature review and real-
world deployments of biometric authentication in online banking through case studies, targeted at multi-factor
authentication frameworks that utilize biometrics in conjunction with conventional modalities such as passwords and
OTPs to enhance security [6] [11] [13][16]. In addition, the research explores current innovations in biometric
authentication technology, such as voice bots that use Al and smart authentication algorithms, to determine how
they allow user convenience and fraud prevention in digital banking platforms [8][16][17]. The research further
involves an overview of new biometric authentication trends, such as the integration of risk-based authentication
policies and their effects on financial security improvement [7] [15].

IJETRM (http://ijetrm.com/) [125]


https://www.ijetrm.com/
http://ijetrm.com/

ISSN: 2456-9348
Impact Factor: 4.520

Volume-03 Issue 11, November-2019

IJETRM

International Journal of Engineering Technology Research & Management
Published By:
https://www.ijetrm.com/

V. DATA ANALYSIS

Biometric authentication technologies like fingerprint scanning, facial recognition, and voice verification have
significantly improved security and convenience in Internet banking. Biometric technologies offer enhanced security
in the sense that only the right people can open the door to their accounts, and it is harder for people to perpetrate
fraud and identity theft. Fingerprint verification, commonly used in mobile banking software, provides a convenient
and effective means of allowing users to confirm transactions without PINs or passwords [15]. Facial recognition
technology, used by future smartphones and banking software, provides additional security by recording individual
facial characteristics, making it harder for intruders to access systems [1][4]. Voice verification is also being used to
authenticate customers during telebanking sessions, providing secure and seamless experiences [8]. While all these
advancements, the implementation of biometric authentication is not without problems, such as privacy concerns,
risk of biometric data breaches, and possible vulnerabilities to systems [5][9]. The accuracy of biometric systems is
also a concern, as both false positives and false negatives can impact user experience and credibility of such
technologies [6]. To counter these challenges, banks are implementing multi-factor authentication (MFA) coupled
with other security controls, i.e., risk profiling and behavior analysis, to increase transaction security [6] [13]. The
biometric authentication of financial institutions in the future will advance with the creation of Al-based
authentication processes and blockchain technology, more strongly securing and establishing trust in digital banking
transactions [11]. As increasingly banks and financial institutions transition to biometric-based authentication trends,
regulatory compliance and data protection safety processes will determine the shape of secure digital banking [5][7]
[17].
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transactions

Biometric authentication has become an essential security feature for online banking, providing greater fraud
protection, quicker user identification, and improved customer experience. Biometric authentication technologies
like fingerprint scanning, facial recognition, voice recognition, palm vein verification, and behavioral biometrics
have been embraced by many financial institutions globally to provide secure online transactions. Fingerprint and
Face Recognition are among the best-implemented biometric authentication techniques. HSBC Bank [1][5] has also
implemented fingerprint and facial recognition technology into its mobile banking apps to discourage fraud and
improve security. High implementation cost and the issues related to privacy, nevertheless, remain significant
concerns. Wells Fargo [3] [15] and Standard Chartered [15] have also rolled out fingerprint scanning to drive
customer confidence and enable secure access to mobile banking. Despite issues like device compatibility, over 85%
of Standard Chartered’s customers prefer biometric login over passwords. Voice authentication is one of the more
secure biometric security devices. Bank of America [2][8] [10] has incorporated this technology to ensure banking is
smooth with more than a million customers experiencing voice identification to access banking services. Some
issues like disruption in the environment impacting efficiency still exist. SBI (India) [8] [17] has implemented voice
authentication as a means of enhancing banking accessibility for visually impaired customers, while Barclays [5]
[12] uses the application of face and voice recognition to guarantee ease of online banking security. Face recognition
is in common usage across high-value transactions, such as at JPMorgan Chase [4][6] and Citibank [9] [13]. Multi-
factor biometric authentication, involving the combination of face recognition with other security steps to prevent
phishing and fraudulent transactions, is also employed at the banks. Ethical concerns and false positives are,
however, issues. Citibank has augmented its system with artificial intelligence-powered biometric risk rating for
further fraud detection. Others have gone beyond conventional biometric verification. ICICI Bank of India [7] [17]
has implemented palm vein recognition that is more secure than fingerprinting since it is hard to create imitations of.
It was limited by the expense of installing it for widespread use, though. Deutsche Bank [9] has also weighed using
iris recognition as a high-security solution without fingers but with prohibitively costly hardware investment.
Behavioral biometrics that measure behavior and interaction patterns have become increasingly popular for online
banking. PayPal [10] [11] uses behavioral biometrics to identify fraud in user behavior patterns, and fraud
transactions decreased by 40%. NatWest Bank [3][6] also looks at the use of behavioral biometrics to add another
layer of security to its mobile banking, with more than 2 million customers logging in using biometric authentication
monthly. Biometric verification is also revolutionizing card-based payments. Mastercard [11] [15] [16] [18]
launched biometric cards with inbuilt fingerprint readers, making PINs redundant in physical payments. The cards
have also achieved regulatory acceptance across different markets, but their additional cost is a hindrance. Amazon
Pay [4][8] has also launched palm scanning technology, enabling clients to approve payments easily in brick-and-
mortar stores. The solution provides a contactless, secure payment platform, though at the cost of requiring
proprietary hardware, making its adoption a limited factor now.

TABLE :2 REAL-TIME EXAMPLES RELATED TO BIOMETRIC AUTHENTICATION IN DIGITAL

BANKING
Bank/Company Technology Used Authentication Method Region  Reference
HSBC Voice Recognition Biometric Voice ID UK [8]
Citibank Fingerprint & Face Recognition Mobile Biometric Login USA [15]
Barclays Finger Vein Scanning Secure Online Banking UK [9]
Wells Fargo Eye-Print Authentication Mobile Banking Security USA [5]
Bank of America Behavioral Biometrics Fraud Detection USA [11]
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ICICI Bank Facial Recognition Secure Transactions India [8]
Axis Bank Voice & Fingerprint Multi-factor Authentication  India [11]
Chase Bank Palm Vein Authentication ATM & Online Banking USA [6]
Standard . . . . . .

Chartered Al-Driven Biometrics Online Banking Security Global [8]
HDFC Bank Mobile Fingerprint Login Secure Mobile Banking India [15]
Deutsche Bank Biometric ATM Access Fingerprint & PIN Germany [7]

Aadhaar-based Biometric Banking KYC & .
SBl Authentication Transactions India [13]
Mastercard Biometric Payment Cards Fmgerpr!nt—based Global [5]
Transactions

PayPal Al-Powered Face Recognition Fraud Prevention USA [11]
NatWest Digital Fingerprint Banking Secure Online Access UK [17]

The below table reflects actual applications of biometric authentication for internet banking and the applications of
biometric security by different banks to enhance transaction security and customer satisfaction.HSBC [8] initiated
voice recognition technology to enable customers to use voice as a secure way of authentication, which increased
accessibility and security. In the same vein, Citibank [15] implemented fingerprint and face recognition for mobile
banking in 2017, making it easy and secure for customers to access their accounts.Barclays [9] deployed finger vein
scanning technology to make online banking more secure so that the transaction is facilitated only by validated
customers. Wells Fargo [5] deployed eye-print verification in utilizing the natural characteristics of the eye veins to
secure mobile banking apps.To fight fraud, Bank of America [11] used behavioral biometrics in 2018 by monitoring
customers' behavior patterns to flag suspicious activity. ICICI Bank [8] added facial recognition to authenticate
transactions in 2019 and offered an added layer of security to its customers. Axis Bank [11] added security with the
inclusion of voice and fingerprint authentication for multi-factor authentication.Chase Bank [6] added palm vein
authentication in, protecting ATMs and online banking by checking on unique vein patterns. Standard Chartered [8]
used Al-based biometrics in enhance the security of its online banking globally. HDFC Bank [15] used mobile
fingerprint loginto provide customers with a secure and convenient option to access banking services.Deutsche Bank
[7] introduced finger-based biometric ATM accesswith lesser dependence on conventional PIN-based security. State
Bank of India (SBI) [13] used Aadhaar-based biometric authenticationto verify customers for KYC purposes and
make secure transactions.Mastercard [5] introduced biometric payment cards to enable fingerprint-based payments
for increased security. PayPal [11] added Al-powered face recognition to identify and prevent fraud and
unauthorized access.NatWest [17] introduced digital fingerprint banking to provide secure online access, enabling
customers to verify transactions through biometric authentication.These real-world applications show how biometric
authentication is transforming digital banking with increased security, fraud protection, and ease of use to
consumers.
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Fig 2: Biometric Security systems in Banking [4]

VI.CONCLUSION

The Biometric verification is currently an efficient and sound means of reinforcing the security of online and cellular
banking transactions. The literature considered provides different biometric technologies such as fingerprint
authentication, multimodal biometrics, voice verification, and signature recognition, all which are demonstrated to
be highly efficient in authenticating fraud and illegal access. Development in Al, big data, and intelligent robots has
also developed authentication systems more secure with streamlined and amiable security solutions. While there are
a variety of benefits, there still exist challenges that are mainly about privacy issues, cost of implementation, and
how biometric systems can be implemented with various bank infrastructures. Multi-factor authentication, risk-
based profiling, and Al-based security features can break these challenges and enhance digital identification
verification. Future research should be aimed at developing more advanced biometric algorithms, improving
compatibility of banking platforms, and addressing data privacy and consent issues. Biometric authentication will be
at the center of establishing the future of frictionless and secure digital banking as banking institutions increasingly
leverage Al security tools to manage their operations in the future.
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