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Introduction. This article is dedicated to exploring the use of cloud 

technologies in biometric authentication, aimed at protecting user data from 

unauthorized access. The relevance of this topic is due to the fact that cloud-based 

solutions in biometrics enable the efficient and secure management of biometric 

data, such as fingerprints, facial recognition, voice, and iris scans. They create a 

convenient and secure environment for storing and processing data, especially in 

the context of digital financial transactions, where the speed and accuracy of 

authentication are crucial in preventing fraud. 

Modern cloud systems offer flexibility and scalability to handle a growing 

number of users, which is vital for large organizations and services with extensive 

customer bases. These systems also allow for multi-factor authentication and the 

use of advanced encryption methods to protect data. Cloud-based biometric 

authentication benefits both organizations and users by providing a high level of 

security, ease of use, and eliminating the need to remember passwords, which can 

be easily forgotten or stolen. However, the topic also raises concerns about the 

privacy and security of biometric data, as such unique data requires high-level 

protection and compliance with modern information security standards. 

Overview. Cloud-based biometric authentication systems cover a wide range 

of technologies and methods aimed at enhancing access security and preventing 

unauthorized actions. In recent years, cloud-based biometric technologies have 

become especially in demand in the financial sector, where security plays a critical 
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role. Biometrics ensures a high level of security by using unique characteristics of 

users. The main biometric parameters include fingerprints, facial recognition, voice 

patterns, iris identification, and behavioral characteristics such as typing speed and 

movement patterns. These parameters are difficult to forge or steal, making 

biometric authentication significantly more resistant to hacking than traditional 

methods. 

Cloud technologies provide an additional advantage by allowing biometric 

data to be stored on remote servers, which ensures scalability and access to data 

from various devices. For example, in fingerprint authentication, the user’s data is 

first scanned, then transmitted to a cloud server, where it is compared with pre-

registered biometric samples. This process may involve encrypting data to protect 

it from interception and other threats. Similarly, facial recognition, voice, and 

behavioral data are processed and matched in the cloud, providing convenience 

and flexibility to the user. 

Despite the advantages, cloud-based biometric systems face several 

challenges. Key issues include ensuring data security and privacy since biometric 

data cannot be replaced in case of a leak, unlike passwords. Additionally, there is a 

risk of privacy violations, especially when biometric data may be used by third 

parties without permission. Another significant concern is the system's resilience: 

in case of server failure or an attack on cloud infrastructure, access to biometric 

data may be temporarily restricted, leading to service disruptions and 

authentication failures. To mitigate these risks, cloud providers use encryption, 

access control systems, and intrusion detection tools to help prevent data leakage. 

Analysis. The advantages and disadvantages of cloud-based biometric 

authentication systems require careful analysis. The main advantages of these 

systems are the high level of security and user convenience. Biometric data, such 

as fingerprints, iris scans, or typing style, are unique to each person, minimizing 

the risk of forgery. This avoids many vulnerabilities inherent in passwords and 

other traditional authentication methods that can be stolen, forgotten, or easily 

hacked. Moreover, using cloud-based biometric authentication provides access to 
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data from different devices, making this method especially convenient for users 

who need secure access to their accounts and services from anywhere. 

However, cloud-based biometric systems also have drawbacks and 

challenges. First, an essential aspect is data storage and transmission security. 

Biometric data is highly sensitive information, so data must be encrypted and 

protected by access control systems to prevent cyberattacks and leaks. It is critical 

that biometric information is securely protected not only during transmission but 

also in storage, especially if it is stored on remote cloud servers vulnerable to 

attacks by malicious actors. Additionally, strong encryption protocols and regular 

security updates are essential to ensure that data integrity is maintained. Without 

adequate protective measures, any breach could lead to significant privacy 

violations and loss of user trust in the system. Without adequate protective 

measures, any breach could lead to significant privacy violations and loss of user 

trust in the system. Furthermore, regulatory compliance, such as adherence to 

GDPR and other data protection standards, is vital for legally safeguarding 

sensitive biometric information in cloud environments. 

 

 

Figure 1. Process of Cloud-Based Biometric Authentication for Financial 

Transactions  
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Second, a significant issue is user privacy. Biometric data is unique, and in 

the event of compromise, it cannot be replaced like a password or PIN code. This 

creates a high risk for users, especially if data can be used to identify them without 

their knowledge. Cloud providers offering biometric solutions must strictly adhere 

to privacy rules and ensure that access to biometric data is only available to 

authorized persons. Modern encryption methods and multi-factor authentication 

can help mitigate the risk of unauthorized access and data leakage. 

Finally, the third issue is the reliability and resilience of cloud infrastructure. 

Dependence on cloud servers means that in the event of technical failures or 

cyberattacks, access to biometric data may be temporarily limited or completely 

suspended. This can cause problems with authentication and denial of access for 

users, which is critically important for financial and other sensitive services. To 

minimize these risks, cloud-based biometric authentication systems must include 

backup and disaster recovery systems, which will ensure continuous access to 

biometric data even in the case of temporary disruptions. 

In conclusion, cloud-based biometric authentication systems offer numerous 

benefits in terms of convenience and security, but to achieve effective 

implementation, issues of privacy, data protection, and resilience must be 

addressed. 
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