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Abstract: This article explores how machine learning techniques can be used to drive digital authentication to prevent 

fraud in digital payment technologies. First, it introduces the development trend and fraud risk of digital payment 

technology, and then analyzes the limitations of traditional authentication methods, focusing on the potential of machine 

learning in digital authentication. It then explores specific application scenarios of machine learning in digital 

authentication, including data collection and preparation, feature engineering, model selection and training, as well as real-

time monitoring and anti-fraud processing. Finally, current challenges and solutions are discussed, as well as the future of 

machine learning in digital payment technology. Through in-depth analysis of these contents, the article aims to provide 

readers with valuable insights to help them better use machine learning technology to improve the security and reliability 

of digital payments and promote the sustainable development of the digital economy. 
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1. INTRODUCTION 
 

In today's digital world, with the rapid development of digital payment technology, people's choice of payment 

methods is also undergoing great changes. However, with the popularity of digital payments, fraud has also become 

rampant, bringing serious losses and risks to individuals and businesses. To address this challenge, more and more 

financial institutions and payment service providers are seeking new solutions to ensure the security and reliability 

of digital payments. In this context, machine learning technology is gradually becoming one of the important tools 

for digital identity verification and fraud prevention. By analyzing large amounts of user data and transaction 

behavior, machine learning algorithms can quickly and accurately identify suspicious activity and take appropriate 

measures to prevent it. This article will explore how machine learning-driven digital authentication technology 

can be used to effectively prevent fraud in digital payment technology. 

 

We will start with a look at the trends in the adoption of digital payment technology and the fraud risks that this 

presents, then discuss the limitations of traditional authentication methods and focus on the potential of machine 

learning in digital authentication. Next, we will explore the specific application scenarios of machine learning in 

digital authentication, including data collection and preparation, feature engineering, model selection and training, 

and real-time monitoring and anti-fraud processing. Finally, we will discuss current challenges and solutions, and 

look at the future of machine learning in digital payment technology. 

 

Through this research, we aim to provide financial institutions, payment service providers, and relevant 

stakeholders with valuable insights to help them better leverage machine learning technologies to improve the 

security of digital payments, build trust, and drive sustainable development of the digital economy. 

 

2. RELATED WORK 
 

2.1 Trends in digital payments 

 

As a concept, Digital Payment has different definitions and understandings in both academia and industry. 

Domestic scholars have a vague definition of digital payment, and there are different views. Zhang Yang (2019) 

emphasizes the digitization of the transaction process in digital payments, arguing that any payment method that 
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does not require physical currency delivery can be considered as digital payment. However, Zhong Xuejin (2019) 

positioned digital payment as a payment mode in the digital economy era independent of physical payment, cash 

payment and bank card payment. In addition, there are also differences in the industry's understanding of digital 

payment, such as the research report released by Jingdong Digital Technology and mastercard in 2019 defined 

digital payment as a digital payment method achieved by digital technology, excluding card-based payment 

dominated by banks and card organizations. Others argue that digital payments only include payments made using 

digital yuan, but this definition is clearly too narrow. 

 

In contrast, foreign scholars are more inclined to equate digital Payment with Electronic Payment (E-payment), 

and believe that any way to transfer funds through electronic terminals without the use of physical media such as 

paper money and bills can be called digital payment. Taking India as an example, according to the Indian Payments 

and Settlement Act issued in 2007, digital payment is defined as electronic fund transfer, including various 

electronic payment methods such as ATM transactions, telephone transfers, POS machine transfers, Internet and 

credit card payments. 

 

On this basis, this paper proposes a new understanding of digital payment. The digital payment is placed under the 

digital framework of the entire payment system, and the application of digital technology in the payment field is 

emphasized. Specifically, digital payment is the application of automatic identification technology, information 

and communication technology, blockchain, big data, cloud computing and other digital technologies in the 

payment process. In contrast, the narrow sense of digital payment refers to the use of digital technology to innovate 

payment methods, focusing on the digitalization of payment methods. It should be emphasized that digital payment 

and electronic payment are roughly the same in terms of the range of payment methods, but there are subtle 

differences in concept, digital payment emphasizes the use of digital technology, while electronic payment 

emphasizes that payment orders are issued by electronic terminals. 

 

For a clearer understanding of digital payments, this paper incorporates it into the conceptual framework of existing 

payment methods and presents the differences between digital payments and electronic payments. As a non-cash 

payment method, digital payment is roughly the same as electronic payment in the range of payment methods 

covered, but it emphasizes the application of digital technology. Overall, the development of digital payments is 

of great significance in driving innovation and progress in payment methods. 

 

2.2 Digital payment authentication 

 

Digital authentication is a process of confirming and verifying a user's identity through digital technology, 

designed to ensure the security and authenticity of users when conducting online financial transactions or accessing 

sensitive information. The development of this field is mainly due to the progress of a variety of related 

technologies such as biometrics, two-factor authentication, blockchain technology and digital signature technology. 

In the field of digital authentication, biometrics is a common method, including fingerprint recognition, facial 

recognition and iris recognition. By scanning and comparing users' unique biometrics, highly accurate 

authentication can be achieved, greatly improving security. Another important authentication method is two-factor 

authentication, which combines multiple factors such as passwords, mobile phone verification codes, and 

fingerprints to improve the security of authentication. Through the combination of multiple factors, even if one 

factor is cracked, the security of user identity can be guaranteed. 

 

Blockchain technology also plays an important role in digital identity verification. Through distributed ledgers and 

encryption algorithms, blockchain ensures the transparency and trust of identity authentication, preventing the 

occurrence of fraud such as data tampering and identity forgery. In addition, digital signature technology is also a 

key component of digital authentication. Using public key encryption and digital certificate, digital signature 

technology can ensure the integrity and authenticity of information, thereby preventing the risk of data tampering 

or forgery, and improving the reliability of authentication. 

 

In general, the continuous development and innovation of digital authentication technology makes it more secure 

and convenient for users to authenticate when making digital payments and accessing sensitive information, 

effectively preventing the occurrence of fraud, and protecting users' privacy information. 

 

2.3 Traditional authentication challenges 
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Traditional digital payment technology has some shortcomings in ensuring user identity and transaction security, 

mainly reflected in the following aspects: 

 

Security risks: Traditional digital payment technology often relies on a simple password or a single authentication 

method, such as a username and password combination, which is at risk of being guessed or stolen. Once the user's 

login information is leaked, it may lead to account theft or illegal transactions, which will bring serious losses to 

the user and the platform. 

 

Poor user experience: Traditional digital payment technology usually requires users to enter cumbersome 

information or carry out complex operations in the authentication process, such as entering a long password, 

multiple SMS verification, etc. These steps are cumbersome and easy to cause user dissatisfaction, reducing the 

comfort and convenience of payment experience. 

 

High risk of fraud: The relatively weak security of traditional digital payment technology is easily exploited by 

criminals for fraudulent activities. For example, the use of fake websites and phishing and other means to steal 

users' account information and payment passwords, illegal transactions or fake sales, resulting in user property 

losses and trust crisis. 

 

Difficult to solve the identity verification problem: In scenarios such as cross-border payments and international 

transactions, traditional digital payment technologies are often difficult to solve the differences in identity 

verification standards and laws and regulations in different countries or regions, resulting in authentication 

problems in the payment process, increasing the complexity and risk of payment. 

 

Data privacy issues: Traditional digital payment technology usually requires users to provide personal sensitive 

information and financial information, there is a risk of personal privacy disclosure and abuse. Especially in third-

party payment platforms and e-commerce platforms, users' personal information may be abused for commercial 

purposes such as advertising push and data analysis, causing concerns about user privacy disclosure. 

To sum up, there are many shortcomings in traditional digital payment technology. It is necessary to introduce 

more advanced authentication technology and encryption means to improve payment security and user experience, 

reduce fraud risk, and protect users' personal privacy and property security. 

 

2.4 Machine learning digital authentication 

 

Machine learning has a wide application prospect in digital authentication, which can improve the accuracy, 

security and convenience of authentication. Machine learning can be used for user behavior analysis. By analyzing 

the user's login pattern, activity trajectory, device information and other data, the machine learning model can 

build a model of the user's behavior characteristics, so as to identify abnormal behavior and possible fraud. For 

example, when a machine learning algorithm detects a login location or device that doesn't match a user's habits, 

additional authentication processes can be triggered to ensure account security. Machine learning can be used for 

face recognition and biometric recognition. By training deep learning models, highly accurate face recognition can 

be achieved for digital authentication. Biometric identification technology, such as fingerprint recognition, iris 

recognition, etc., can also be modeled and identified by machine learning algorithms to further improve the 

accuracy and security of identity verification. 

 

In addition, machine learning can also be used for device fingerprinting. Each device has unique hardware and 

software characteristics that can be used as a device fingerprint to verify the identity of the device. By monitoring 

the fingerprint characteristics of devices and using machine learning algorithms to identify them, it is possible to 

effectively prevent unauthorized devices from accessing user accounts. 

 

Finally, machine learning can also be used to assess the strength of cryptography and detect password cracking. 

By analyzing the patterns and patterns of password selection, the machine learning model can assess the strength 

of passwords and provide suggestions for improvement. At the same time, machine learning algorithms can also 

detect and prevent password cracking, improving the security of accounts. To sum up, machine learning has a wide 

range of application prospects in digital identity verification, which can improve the accuracy and security of 

identity verification through user behavior analysis, biometric identification, device fingerprint recognition and 

cryptographic strength assessment, and provide strong support for digital identity authentication. 
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3. MACHINE LEARNING AUTHENTICATION MODEL 
 

3.1 Machine learning face recognition model 

 

Face recognition technology belongs to an important research object in the field of image engineering, it is a kind 

of biometric identification technology based on human facial characteristics information, it is generally known as 

portrait recognition, facial recognition, with great application value, such as criminal detection, intelligent payment 

and other fields. Generalized face recognition includes the related technology of establishing face recognition 

system. It includes face detection, face location, identity recognition, image preprocessing and so on. Face 

recognition technology relies on the most basic facial data feedback, the first is to establish a database, which 

stores the amount of data enough to identify a person, for the data transmitted in, the first step will determine 

whether there is a face, after capturing the face feature extraction, the feature data feedback to the background host, 

the background uses big data to compare the collected data, At the same time, search the database, whether there 

is the same identity information as its data, in order to prevent identity impersonation and other problems, as shown 

in Figure 1 is a company's employee door face recognition system. 

 

 
Figure 1: Face against architecture for financial fraud detection 

 

An adversarial attack is a deliberate addition of subtle interference to the input sample that is imperceptible to 

humans, causing the model to give an incorrect output with a high degree of confidence. Application scenarios 

include the currently hot CV and NLP directions, for example, misclassifying classifiers by adding carefully 

prepared perturbing noise to pictures, or misclassifying emotions by substituting synonyms for certain words in a 

sentence. 

 

To brush face payment for example, in simple terms, the anti-attack technology is to find the vulnerability in the 

face recognition algorithm by adding some disturbance to the person's face to mistakenly identify someone as 

another person, so as to achieve behaviors such as stolen brushes. Therefore, the research on anti-attack technology 

can improve the security of face recognition and avoid the phenomenon of face payment application theft. There 

are many ways to classify attacks. The most common ones are the attack environment classification and attack 

purpose classification. 

 

(1) Attack environment classification: 

 

White-box attack (white-box attack), where all the information and parameters inside the model are known, 

generates adversarial samples based on the gradient of the given model, and attacks the network. 

Black-box attack, which does not know the parameters and structural information of the model, only through the 

input and output of the model, to generate a countersample 

 

(2) Attack purpose classification: 

 

Targeted attack: misclassifies an input to a specified class for a multi-classification network. 

 

Non-target attacks, which only need to generate a countersample to fool the neural network. 

 

3.2 Machine learning for credit card fraud detection 

4



 
                                                                                                                                                                                                      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

World Journal of Innovation and Modern Technology, Vol. 7, Issue 1, (Feb)7, Issue 2, (Apr)
ISSN 2682-5910 20232024  

  
  

  

  

 

Credit card fraud is a tricky issue for many financial institutions, and although financial institutions have built 

various fraud detection systems based on machine learning algorithms, some fraudsters can still avoid fraud 

detection because these systems often do not contain information about the counterparty's knowledge of the fraud 

detection mechanism. In order to incorporate the ever-expanding knowledge base of fraudsters into an adaptive 

fraud detection system, based on the Credit Card Fraud Detection Dynamic Model Research Project (hereinafter 

referred to as the "Project"), this paper explores the best strategies to simulate fraudsters using game theory 

adversarial learning methods, and preemptively adjusts the fraud detection system to improve its ability to deal 

with potential threats. 

 

Financial institutions can preemptively retrain their models by modeling the likely strategies of fraudsters, and 

such dynamic models are better than static models at detecting fraudulent credit card transactions. With the 

increase of game rounds, the AUC(Area Under Curve) scores of adversarial learning model and static fraud model 

gradually widen. Thus, it can be proved that by understanding the weaknesses of its own model, adversarial model 

can preferentially adjust the classifier to provide a better defense mechanism to detect fraud. This provides a 

direction for financial institutions to improve the performance of credit card fraud detection system. 

 

 
Figure 2: Machine learning credit card fraud architecture 

 

The project uses a logistic regression classifier for fraud detection, initially determining the fraudster's best strategy 

based on the number of undetected fraudulent transactions, and assuming that it uses that strategy in future 

transactions to improve the initial classifier. The test results show that this adversarial framework-based dynamic 

model can produce a higher AUC score on the validation set after multiple iterations, i.e. a higher model accuracy 

rate, compared to the static model commonly used by financial institutions. 

 

3.3 Machine learning fraud detection benefits 

 

The amount of data is one of the key requirements for conducting AI-based payment fraud detection. In order to 

train high-quality machine learning models, large amounts of internal historical data are needed. However, few 

training sets contain an equal number of data samples in both classes (fraud and normal transactions). This means 

that you may need to use dimensionality reduction or data enhancement techniques to deal with data imbalances 

before training the model. Ensuring that the amount of data is adequate and representative is critical to the 

performance of the model. In addition to data volume, data quality is also an important aspect. If the historical data 

is biased, the results of the model will also be affected. This bias can be due to improper data collection and 

collation, or mixing information from fraudulent transactions with information from normal transactions. 

Therefore, it is essential to ensure that data is collected and sorted cleanly and appropriately to reduce bias in 

model results. 

 

Another key requirement is factor integrity. Even with large amounts of data, models may not be effective at 

detecting fraudulent transactions if the data does not reflect real transactions or does not match the business logic. 

Therefore, ensuring the integrity of the data, and that it matches the business logic, is an important step to ensure 

the validity of the model. To sum up, in order to ensure the best performance of AI-based payment fraud detection 

models, attention needs to be paid to the key requirements of data volume, data quality, and factor integrity. Only 

when these requirements are met will the model be able to accurately identify fraudulent transactions and provide 

effective protection for customers and businesses. 
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4. CONCLUSION 
 

Machine learning-driven digital identity verification technology, fraud prevention in digital payments has been 

significantly improved. Machine learning algorithms can analyze large amounts of user data and transaction 

behavior, quickly and accurately identify suspicious activity, and take appropriate measures to prevent fraud from 

occurring. Through the analysis of user behavior, biometrics, device fingerprints, etc., machine learning has shown 

broad application prospects in digital identity verification. The application of this technology not only improves 

the accuracy and security of identity verification, but also provides important support for the sustainable 

development of digital payments. Training high-quality machine learning models requires large amounts of 

historical data and ensuring the quality and integrity of the data to reduce bias in model results. In addition, there 

is a need to continuously improve and innovate digital authentication technologies to improve payment security, 

user experience and privacy protection levels. By making full use of machine learning technology, we can 

effectively prevent fraud in the field of digital payments, enhance user trust, and promote the sustainable 

development of the digital economy. 

 

As digital payment technology continues to evolve and spread, machine learning-driven digital identity verification 

technology will play an increasingly important role in the future. With the further maturity and popularization of 

big data and artificial intelligence technologies, machine learning models will become more accurate and efficient. 

In the future, we can expect more innovations and breakthroughs, such as combining blockchain technology to 

achieve secure storage and verification of digital identities, and introducing deep learning and neural network 

technology to improve the accuracy and reliability of digital identity verification. In addition, with the continuous 

expansion of the digital payment market, the demand for fraud detection and digital identity verification 

technology will also increase, which will provide a broader development space for the research and application of 

related technologies. Therefore, through continuous innovation and improvement of machine learning-driven 

digital identity verification technology, we are confident that we can meet various challenges that may arise in the 

future digital payment field, provide users and enterprises with a safer and more convenient payment experience, 

and promote the healthy development of the digital economy. 
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