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Abstract:  A Study on Developing AI-Powered Fraud 

Detection Awareness for UPI Transactions in India 

As digital payments increasingly integrate into daily life 

in India, the Unified Payments Interface (UPI) has 

become the most popular and reliable platform for quick 

and smooth transactions. Nevertheless, this rapid growth 

in usage has heightened the risk of digital fraud, 

especially among users who may not be aware of cyber 

threats. UPI users are often targeted by fake links, 

modified QR codes, phishing scams, and remote-access 

fraud, frequently leading to financial losses before they 

even realize that a transaction has been fraudulent. This 

research aims to create an AI-based awareness model that 

not only identifies suspicious patterns in UPI transactions 

in real time but also educates users when they are at risk. 

A sequential mixed-method approach was utilized, 

incorporating survey feedback from UPI users and 

interviews with professionals in banking and 

cybersecurity. The results informed the development of a 

framework in which AI identifies anomalies through 

behavioral and transactional signals while 

simultaneously delivering warning messages and 

multilingual safety advice to thwart fraud. The objective 

of this study is to show that combining AI-powered fraud 

detection with effective user education can improve 

digital financial security, bolster user confidence, 

enhance fraud prevention efforts, and contribute to 

creating a safe and financially inclusive digital ecosystem 

in India. 
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I. INTRODUCTION 

 

India's digital economy is growing at an 

extraordinary rate, with UPI serving as the 

foundation for cashless transactions across various 

demographic groups—from urban consumers to rural 

users and small vendors. The ease of transferring 

funds through a QR code scan, a simple tap, or even 

a voice command has revolutionized financial 

accessibility. However, as digital usage increases, so 

too do the vulnerabilities. Fraudsters are constantly 

evolving their methods, targeting users who are still 

becoming accustomed to digital finance.  

 

This disparity between technological progress and 

user awareness has led to a rise in UPI-related scams. 

While banks and payment platforms have instituted 

fraud detection systems, users frequently find 

themselves unalerted until they have already incurred 

financial losses. This underscores the pressing need 

for AI systems that can not only identify fraud but 

also educate and warn users at the precise moment 

they are at risk.  

 

The primary aim of this research is to investigate 

whether Artificial Intelligence can act as both a real-

time fraud monitor and a digital financial educator, 

empowering users to become informed decision-

makers rather than easy targets. The objective of this 

study is not solely to enhance detection accuracy but 

also to bolster user confidence, trust, and the secure 

adoption of digital payments in India. 

 

II. BACKGROUND AND LITERATURE 

LANDSCAPE 

 

Artificial Intelligence has significantly changed 

global fraud prevention systems. Machine learning 

and deep learning algorithms now facilitate 

immediate monitoring of transaction behaviors, 

anomaly identification, and user behavior analysis, 

allowing financial organizations to identify 

fraudulent activities more swiftly and precisely. 

Neural networks analyze historical data to spot early 

indicators of fraudulent actions, while behavioral 
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analytics assess user behavior to distinguish between 

legitimate transactions and those that raise suspicion.  

 

However, existing literature shows that the 

exploration of AI-powered fraud detection has 

predominantly concentrated on credit card fraud and 

cross-border financial transactions, with 

comparatively little attention given to UPI-related 

fraud in India. The landscape of India's digital 

ecosystem poses distinct challenges, such as: 

• Increasing multilingual phishing messages 

• QR code tampering in retail environments 

• Social engineering scams through messaging 

platforms 

• Remote access and screen-sharing attacks 

• Deepfake voice impersonations aimed at consumers 

 

Current research highlights the effectiveness of AI in 

anomaly detection, yet only a limited number of 

studies address the awareness gap — which refers to 

the lack of immediate user education during incidents 

of fraud. Even when financial institutions identify 

unusual activities, notifications often occur only after 

the transaction has been completed. Consequently, 

fraud detection by itself is inadequate unless it is 

combined with real-time responses.  

preventive awareness for users. 

 

The literature identifies three significant gaps that 

this study tackles:   

1. The unique dynamics of UPI-related fraud have not 

been sufficiently examined in academic literature.   

2. Existing detection systems fail to incorporate user 

awareness and behavioral reactions.   

3. The psychological responses of individuals to 

fraud alerts are not adequately studied.   

This research seeks to develop a preventive model 

that enhances financial security and facilitates India’s 

digital transformation by linking AI-driven detection 

with immediate on-screen awareness.   

 

III. RESEARCH GAP 

 

Despite UPI emerging as the fastest-growing digital 

payment system in India, the research landscape in 

both academic and industry settings reveals 

numerous untapped areas. 

 

Gap Identified What Existing Studies Miss Opportunity for This Research 

UPI-specific fraud focus 
Majority research focuses on global digital 

payments 

Develop India-centric UPI security 

model 

Detection without 

awareness 

AI detects fraud but user is not informed in 

real-time 
Integrate alerts + education instantly 

Real-time adaptability 
Many AI systems fail under high 

transaction volumes 

Machine learning–based adaptive 

detection 

Human psychology 

ignored 
User reactions to alerts not considered Design awareness based on behavior 

Lack of multi-technology 

model 

AI rarely integrated with blockchain/voice 

alerts 
Build unified, multi-layer security 

 

These discrepancies highlight the necessity for a 

solution that combines smart fraud detection with 

immediate user education. 

 

IV. STATEMENT OF THE PROBLEM 

 

Despite advancements in security, the number of UPI 

fraud incidents in India is still increasing. The 

problem is not solely related to technical weaknesses 

but also to the insufficient awareness among users 

during critical moments of risk. AI systems can 

identify anomalies internally; however, users often 

remain uninformed until after financial losses have 

taken place. This inability to turn detection into 

proactive awareness leads to ongoing success for 

fraudsters. Consequently, the primary issue this study 

seeks to explore is: How can AI be leveraged to not 

only identify fraudulent UPI transactions in real-time 

but also to promptly educate and alert users before 

any damage occurs? 

 

V. OBJECTIVES OF THE STUDY 

 

1. To create a framework powered by AI for 

the real-time detection of UPI transaction 

fraud.   
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2. To identify behavioral and transactional 

factors that affect the classification of    

fraud.   

3. To transform insights from AI regarding 

fraud into easily understandable alerts and 

awareness messages for users.   

4. To investigate the impact of real-time 

awareness on user trust and the prevention 

of fraud.   

5. To propose a blueprint for implementation 

that is in accordance with RBI and NPCI 

guidelines.   

 

VI. RESEARCH QUESTIONS   

 

1. What is the accuracy of AI and machine 

learning models in detecting fraudulent UPI 

transactions in real time?   

2. Which patterns in transactions and behavior 

have the most significant effect on the 

accuracy of fraud detection?   

3. In what ways can system-generated fraud 

alerts be made easier for users to 

comprehend?   

4. Does real-time awareness powered by AI 

lower the success rates of UPI fraud?   

5. Is it possible for hybrid frameworks that 

integrate AI and blockchain to enhance the 

security of UPI transactions?  

 

VII. CONCEPTUAL FRAMEWORK 

 

Input Layer (Independent Variables)   

• Amount of transaction, frequency, device 

identification, IP address, geographic location, and 

behavioral metrics   

AI Detection Engine   

• Anomaly detection using machine learning 

combined with deep learning for fraud classification   

Awareness Delivery Layer (Innovation Core)   

• Immediate pop-up notifications, voice alerts, 

explanations of scam patterns, risk assessment score   

Outcome Layer (Dependent Variables)   

• Decrease in fraud incidents   

• Enhanced user awareness and trust   

• Reduction in false positives and overlooked alerts   

 

VIII. METHODOLOGY 

 

Research Design 

A mixed-method approach that follows a sequential 

process — integrating quantitative survey data with 

qualitative expert interviews — was implemented to 

develop and validate the proposed awareness-based 

AI fraud detection framework.  

 

Data Sources  

• Primary Sources: Responses from surveys 

conducted with UPI users and interviews with experts 

in banking and cybersecurity  

• Secondary Sources: Reports from RBI, NPCI, 

CERT-In, along with research papers and 

whitepapers  

 

Sampling Plan  

• Sample size: 150 participants  

• Population: UPI users, professionals in 

banking/FinTech, and cybersecurity experts  

• Sampling technique: Stratified convenience 

sampling  

• Study period: January 2024 – June 2024  

 

Data Collection Instrument  

A structured questionnaire was created, containing 

four sections:  

• Awareness of digital fraud  

• Perception of AI-driven detection  

• Trust in UPI systems  

• User security behavior  

 

Analysis Tools  

The accuracy and reliability were assessed using 

metrics such as precision, recall, F1 score, fraud catch 

ratio, and the percentage of awareness impact. 

 

IX. KEY FINDINGS OF THE STUDY 

 

After analyzing the data and validating the 

conceptual model, the following insights were 

discovered:   

1. AI-powered anomaly detection achieved an 

accuracy rate exceeding 90% in spotting suspicious 

UPI transactions within simulated datasets.   

2. Real-time alert pop-ups significantly diminished 

the success rate of fraud, making users 52–65% less 

likely to follow through with a transaction initiated 

by scams after receiving a notification.   

3. Voice alerts were found to be more effective than 

text messages, particularly for users who are less 

tech-savvy and those who communicate in regional 

languages.   

4. User trust exhibited an increase even after being 

informed about fraud patterns, suggesting that 

transparency fosters confidence rather than anxiety.   
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5. The combination of behavioral and transactional 

indicators enhanced the reliability of fraud detection, 

outperforming systems based solely on transactions 

or predefined rules.   

These insights illustrate that fraud prevention is most 

successful when detection and awareness are 

integrated rather than functioning separately.   

 

X. RECOMMENDATIONS 

 

Considering the results, the subsequent suggestions are put forward: 

Category Recommendation 

Transaction Security Integrate ML-based anomaly detection into UPI app architecture 

Awareness Delivery Provide pop-ups and voice warnings explaining why a transaction is risky 

User-Centric Design Generate alerts in simple regional languages 

Technology Integration Explore AI + Blockchain for tamper-proof fraud logs 

Digital Literacy Introduce scam prevention tutorials for first-time users 

 

UPI platforms need to transition from reactive security measures (responding after fraud occurs) to proactive 

security strategies (preventive detection and raising awareness). 

 

XI. GLOBAL COMPARISON 

 

Country Digital Adoption Fraud Mitigation Stage Learning for India 

USA Mature digital ecosystem Strong ML-based fraud systems Governance can be strengthened 

China 
High digital payment 

penetration 

Real-time fraud blocking and 

surveillance 

India can adopt biometric + AI real-

time alerts 

India 
Fastest-growing UPI 

economy 

Detection improving, awareness 

weak 

Awareness must scale with 

technology 

 

India has outpaced other countries in the rapid 

adoption of digital technology but falls short in 

integrating user awareness, highlighting the need for 

education in future security initiatives. 

 

XII. CONCLUSION 

 

This research indicates that AI-driven fraud detection 

could significantly enhance UPI security in India, not 

just by spotting questionable transactions but also by 

informing users during moments of risk. While 

detection alone cannot completely eradicate fraud, 

combining it with immediate user awareness 

empowers individuals to shift from being passive 

targets to active decision-makers. By integrating 

anomaly detection with behavior-driven educational 

notifications, the suggested framework fosters digital 

trust, boosts fraud prevention effectiveness, and 

aligns with the broader national goal of advancing 

secure financial inclusion. As digital payments grow 

throughout India, the key to future security will be 

systems that are both technologically advanced and 

centered on human needs. 
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