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Abstract — Biometrics refers to the measurable physical and behavioral characteristics of every living creature. These
characteristics represent the unique biological characteristics of individuals. The identities of living things can be determined by
analyzing various types of biological data such as fingerprints, faces, eyes, voices, and vascular patterns. Identification from
biometric features is used in almost every field today. VVoice biometrics performs identity verification by analyzing individuals'
speech patterns. Today, voice identification is used as an alternative or verification step in many areas. However, with the spread,
the protection of personal data and fraud has gained great importance. In particular, ensuring the confidentiality and security of
biometric data is of critical importance for the healthy management of personal data and creating a secure environment. In this
context, there are laws and standards determined by the regulatory and supervisory boards of the states. With the development
of artificial intelligence technology in recent years, a new threat has emerged regarding the forgery of biometric data. Artificial
intelligence algorithms could make it possible to forge biometric data, which could lead to increased fraud. Therefore, the
development and implementation of security solutions for the security of biometric data has become an important necessity. In
this article, studies on biometric features, especially voice biometrics, and their use with artificial intelligence technology will

be discussed.
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I. INTRODUCTION

Technological developments have gained great momentum
as traditional identity verification methods have been replaced
by the use of biometric data. While traditional methods use
knowledge-based identity verification systems such as
passwords or PINs, biometric data is based on physical or
behavioral characteristics of the human body. This biometric
data includes physical features such as fingerprints, retina
scans, and facial recognition, as well as voice biometrics.

In particular, voice biometrics offers a more reliable and
user-friendly alternative to traditional methods in identity
verification processes. Voice is one of the most distinctive
biometric characteristics of the human body, and a person's
speaking style, tone, emphasis, and other vocal characteristics,
like other biometric data, constitute a person's unique identity.
Each individual's voice has unique and variable characteristics.
Voice characteristics such as speaking style, stress, and
intonation can be used to identify a person. Voice biometrics
builds on these unique characteristics, strengthening the
identity verification process and reducing the risk of
unauthorized access. Voice biometrics stands out as a method
that strengthens identity verification processes based on the
unique voice characteristics of each individual.

However, to use voice biometrics effectively, the integration
of advanced technologies such as artificial intelligence is
required. In addition to voice biometrics, artificial intelligence

further improves identity verification processes by
demonstrating a performance that exceeds human ability in
voice analysis and recognition. By learning from large data
sets, artificial intelligence algorithms can identify complex
voice characteristics and distinguish between individuals.
Additionally, artificial intelligence-based systems get smarter
over time and therefore produce more accurate results.

Artificial intelligence is capable of identifying voice
characteristics and distinguishing individuals by learning from
large data sets. In addition, artificial intelligence models that
improve over time are becoming more effective in detecting
and preventing fraud attempts. In this way, voice biometrics
and artificial intelligence come together, making identity
verification processes more secure and effective.

Voice biometrics and artificial intelligence are transforming
identity verification processes in many areas, from financial
institutions to the healthcare industry, from cybersecurity to
the travel industry. These technologies offer an easier, faster,
and more secure way to verify users' identities. However, with
the adoption of these innovations, it is necessary to be careful
about issues such as data privacy and security. In this article,
the role and importance of voice biometrics and artificial
intelligence technologies in identity verification processes will
be examined in more detail and an in-depth analysis will be
presented on the effects of these technologies in the field of
security.
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Biometric data are unique and measurable characteristics of
people that are used to identify and distinguish individuals.
Biometrics refers to a set of technologies that create powerful
systems using human physiological or behavioral
characteristics to meet individuals' secure authentication and
access control needs. Through the use of biometric features
such as fingerprints, iris patterns, facial features, voice
characteristics, and DNA, individuals can be identified
reliably and securely; This offers an alternative to traditional
authentication methods such as passwords, personal
identification numbers (PINS), or smart cards. [1]. Application
areas of this technology include various fields such as security
systems, forensic science, healthcare, online banking, and
customer service. [2]. With the rapid advancement of
information and communication technology, the an increasing
demand for biometric technologies for various applications. It
should also be noted that there are many studies in this field in
the literature.

In the literature, biometrics are generally divided into two
main categories: physiological biometrics and behavioral
biometrics. [3]. The human voice falls into the category of
behavioral biometrics and creates a voice that is unique and
distinctive to individuals in terms of characteristics such as
frequency, loudness, timbre, accent, rhythm, or tone. These
vocal characteristics are determined by a combination of vocal
components and behavioral patterns and vary for each
individual. Thanks to these features, voice can be used as an
effective biometric feature in authentication systems. [4].

Glowacki and Piotrowski propose a new architecture for
voice authentication, enabling voice authentication using the
data hiding technique [5]. A study on users of Google's
wearable glasses found that by combining touch behaviors, it
could achieve excellent accuracy in user authentication.
Similarly, Panda has developed an algorithm that allows voice
identity by analyzing voice in various environmental
conditions, and such advancements increase the reliability of
voice identity. [6].

In the work of Fairhurst, Li, and Da Costa-Abreu, in voice
trial integrated online banking systems, a pre-edited voice of
information is used for storage on the server and subsequent
access. When the customer wants to perform a new
transaction, it is checked whether the voice in the system
matches and the process continues[7].

With their study, Can and his colleagues emphasize the
importance of voice identity systems for the comfort and
security of users and reveal the latest developments in the field
of voice biometrics by examining single-model and multi-
model systems in terms of security. It also provides a
comprehensive assessment of the reliability and scope of use
of this technology by addressing security attacks against voice
identity systems [8].

Artificial intelligence (Al) is a set of highly transformative
technologies that are currently revolutionizing various
industries. The evolution of identity measures from traditional
passwords and cryptographic keys to advanced authentication
techniques has provided accessible, secure, and more reliable
data protection tools. Therefore, it is clear that there is a
growing interest in integrating artificial intelligence into
biometrics and IoT to improve the overall security posture and
protect data privacy [9].

Jahangir and his colleagues have conducted a
comprehensive review and research of detailed descriptions
with artificial intelligence techniques, and have shown that

back-learning techniques provide high-level representation
with various layers of neural networks to extract distinguishing
features from raw speech data and represent features from low-
level to high-level pyramids[10]. Different machine classifiers
such as decision tree, support vector machine, and Gaussian
Mixture Model are combined to separate the features
developed from the speaker's utterances into high-level
parsing of the speech [11].

In his work, Chandran proposes a conceptual model for
implementing an Al voice identity system integrated with
blockchain technology, based on a limited and targeted
narrative review of the existing literature on blockchain and Al
voice identity[12].

Balaji and his colleagues carried out a study that aims to
increase security measures and complement user comfort by
proposing to move from password-based identity to voice-
based identity using voice recognition software and machine
learning. As a result, this study predicts that higher security
and effectiveness can be achieved with the use of voice-based
identity scheme methods compared to traditional password-
based identity consistent systems [13].

Jain et al., in their study examining the advances made in the
field of biometric recognition over the last 50 vyears,
emphasized that unlocking the full potential of biometric data
will not only lead to widespread adoption of this promising
technology but also wider user acceptance and societal impact
[14].

I1. VOICE BIOMETRICS AND THE ROLE OF IN IDENTITY
VERIFICATION PROCESSES

Voice hiometrics is a biometric technology that provides
identity verification or identification using a person's speech
pattern. Voice biometrics recognizes a person by analyzing the
characteristics of their sound waves. The characteristics of
people's sound waves include factors such as frequency,
intensity, tone, emphasis, and speaking rate. These
characteristics of a person's speech form a unique biometric
signature. This unique biometric signature stands out as an
effective method for identity verification processes with
biometric recognition. These processes generally identify the
relevant person by comparing voice recordings in a previously
created reference database to determine the identity of the user.

Biometric identification is considered more secure than
traditional identity verification methods. Because biological or
behavioral characteristics can hardly be copied and imitated.
However, some concerns regarding the use of these systems
raise controversy, especially around privacy and security
issues.

The use of biometric data is limited and protected by official
authorities or legal and regulatory institutions. In Turkey,
biometric data is designated as special personal data in the
KVKK (Personal Data Protection Law) and is protected by this
law. Biometric data, which is considered as special personal
data by KVKK, has not been comprehensively defined [15].
According to the General Data Protection Regulation (GDPR)
of the European Union, biometric data is defined as "personal
data resulting from specific technical processing relating to the
physical, physiological, or behavioral characteristics of a
natural person, which allow or confirm the unique
identification of that natural person, such as facial images or
fingerprint data.” [16].
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It is of critical importance to pay attention to the following
points for the secure storage and use of biometric data,
ensuring the security and confidentiality of individuals'
biometric data.

1. Privacy and Security: Biometric data is personal and
sensitive. Therefore, privacy and security standards
must be strictly applied when processing and using this
data. The requirements set by official authorities, legal
and regulatory institutions must be complied with and
action must be taken within this framework.

2. Approval and Traceability: During the processing and
use of biometric data, the data owner must be informed
and consent must be obtained. Data owners must be
able to access and track information such as who and
when the data is shared.

3. Accuracy and Success: The success of the identity
verification system developed when authenticating
through biometric data is very important. The
developed system must verify and prove its success
with various metrics.

4. Data Storage: Secure storage of biometric data is
critical. Rules may be set by official authorities for data
retention conditions and these rules must be followed.

II1.LARTIFICIAL INTELLIGENCE AND THE ROLE OF IN
IDENTITY VERIFICATION PROCESSES

Artificial intelligence plays an increasingly important role
in identity verification processes with the development and
spread of technology. While identity verification allows
people to prove their identity and carry out authorized
transactions, artificial intelligence has the potential to make
this process more reliable, efficient, and user-friendly.
Artificial intelligence can be used in a wide range of areas,
from analysis of biometric data to recognition of behavioral
features and fraud detection.

Artificial intelligence plays an important role in the analysis
of biometric data used in biometric recognition processes.
Deep learning algorithms are used to detect and match
biometric features such as facial recognition or fingerprint
recognition. In this way, the identity verification process
becomes faster and more accurate. A commonly used
algorithm in facial recognition systems is known as
Convolutional Neural Networks (CNN). This algorithm is
used to identify complex structures and features of facial
images. In the face recognition process, CNN identifies
different features on the face (eyes, nose, mouth, etc.) and
recognizes a person based on combinations of these features.
CNN takes facial images as input and performs filtering and
feature extraction in successive layers. These procedures
determine identity by highlighting important features in
various parts of the face. Minutiae-based algorithms are
generally used in fingerprint recognition systems. These
algorithms work on unique points in fingerprints. In
fingerprint images, dots are generally found in certain patterns
such as tips, branches, and junctions. Minutiae-based
algorithms are used to identify these points and uniquely
represent each fingerprint. Then, the identity verification or
identification process is carried out by matching these points
between different fingerprints.

IV. THE COLLABORATION OF VOICE BIOMETRICS AND
ARTIFICIAL INTELLIGENCE IN IDENTITY VERIFICATION
PROCESSES

The combination of voice biometrics and artificial
intelligence in identity verification processes is used to make
voice-based identity verification systems, one of the biometric
data, more effective and reliable. This process is based on
analyzing voice samples and using them to verify the identity
of individuals.

Artificial intelligence plays an important role in analyzing
and processing data used in voice biometrics systems. Deep
learning and machine learning algorithms are used to verify
people's identities by extracting complex features and patterns
from voice samples. Artificial neural network models such as
CNN, Recurrent Neural Networks (RNN), and Long Short-
Term Memory (LSTM) are used in the analysis of voice
samples and the identity verification process.

Artificial intelligence has great potential for fraud detection
in voice biometrics systems. It is possible to detect fake or
manipulated voice samples through real-time analysis of voice
recordings. In this way, security can be further increased
during the identity verification process.

Voice fraud is not limited to just editing or manipulating an
audio recording. It is also possible to create completely
artificial sounds with sound synthesis technologies. It can be
used to imitate a person's voice or have certain texts read in a
specific person's voice. These artificial sounds can appear very
realistic when mixed with real sounds and can be difficult to
recognize by the human ear. Therefore, checking the accuracy
and reliability of audio recordings is extremely important,
especially when considering legal or security concerns.
Various methods and algorithms can be used to detect the
fraud of voice recordings. For example, techniques such as
audio spectrum analysis, deep learning algorithms,
mathematical operations on the audio signal, and verification
of the source of the audio are used to verify the authenticity of
audio recordings. The combination of these techniques can
provide a more effective and reliable detection process and
help identify fake sounds.

The use of artificial intelligence in identity verification
processes with voice biometrics has advantages and
disadvantages that require detailed analysis. Evaluating these
is extremely important to develop strong and successful
applications.

Advantages:

e Accuracy: Atrtificial intelligence algorithms can
provide high accuracy in identity verification processes
with voice biometrics. This enables reliable identity
verification by recognizing individuals' unique voice
characteristics.

e Speed and Efficiency: Artificial intelligence-based
voice biometrics systems can perform identity
verification quickly and efficiently. This improves user
experience and makes processes more efficient.

Disadvantages:

e Security Concerns: Al-based systems can potentially
be fooled or circumvented by fake voices. This can
create security concerns and undermine the reliability
of systems.

e Data Privacy Risks: The confidentiality of the data used
in identity verification processes with voice biometrics
is important. However, this data processed and stored
by artificial intelligence may pose privacy risks and
become accessible to malicious individuals.
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e Technological Dependency: The use of artificial
intelligence-based systems may increase dependence
on technology. This can cause identity verification
processes to be impacted and become dysfunctional if
systems are disrupted.

V. RESULTS

With the development of technology, significant advances
have been made in artificial intelligence-based voice
biometrics and identity verification processes. Thanks to
artificial intelligence, the recognition and analysis of voices
have now become more effective and precise. However, with
these advances, artificial intelligence technology as well as
artificial voice production have also raised potential concerns.
Artificial intelligence-based voice recognition systems are
successfully used in identity verification processes by
analyzing voice features. However, technologies such as
artificial sound production should also be taken into account
in this process. New algorithms and techniques are being
developed to accurately detect artificial sounds.

As a result, given the important role that artificial
intelligence technology plays in voice biometrics and identity
verification processes, future systems need to be carefully
managed and developed in preparation for privacy concerns.
In this way, in addition to the benefits that will be gained with
the advancement of technology, potential risks that may arise
can be minimized.

VI.CONCLUSION AND DISCUSSION

Artificial intelligence-based voice recognition systems are
successfully used in identity processes by analyzing voice
characteristics. However, technologies such as artificial sound
production should also be taken into account in this process.
New algorithms and techniques are being developed to
accurately detect artificial sounds. This is an important step to
increase the reliability of artificial intelligence-based voice
recognition systems in identity processes. Considering
technologies such as artificial voice generation is a critical
requirement to minimize fraud and security vulnerabilities.
Therefore, research in the field of voice biometrics needs to
focus on developing more sensitive and reliable solutions
against potential risks such as artificial voice production.
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