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Abstract 

Digital payments, peer-to-peer transactions, mobile banking, and real-time financial 

platforms have all been introduced by the swiftly developing Financial Technology 

(FinTech), which has completely transformed traditional financial services. Although 

efficiency, accessibility, and user experience are enhanced by these developments, financial 

systems are also more vulnerable to sophisticated cyberattacks, fraud, identity theft, and 

data breaches. The intelligence and flexibility needed to successfully thwart new attack 

patterns are frequently absent from traditional security systems. A game-changer in this 

regard, artificial intelligence (AI) has the potential to improve security, automation, and 

predictive analytics in FinTech ecosystems. The Next-Generation AI-Driven FinTech Security 

Model that combines machine learning algorithms, biometric authentication, behavioral 

analytics, blockchain-based verification, and cloud computing infrastructure is thoroughly 

and descriptively studied in this article. The suggested model seeks to offer scalable security 

enforcement, secure identity management, transaction integrity, and real-time threat 

detection. To proactively reduce risks and improve system resilience, the design makes use of 

AI-driven anomaly detection and predictive intelligence. This study also examines the system 

architecture, security elements, implementation tactics, performance indicators, difficulties, 

and potential avenues for further research. The findings show that security frameworks 

powered by AI greatly increase the accuracy of fraud detection, reduce operational risks, 

and boost user confidence in digital financial systems. 
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1. Introduction 

FinTech, or financial technology, has emerged as a major force behind the digital 

revolution in the global financial industry. Financial services, banking, and investing have 

changed as a result of innovations including peer-to-peer lending, blockchain-based 

transactions, digital wallets, mobile payments, and real-time settlement systems. These 

technologies have improved accessibility, financial inclusion, and transaction speed. On the 

other hand, the increased dependence on digital platforms has made people much more 

vulnerable to cyberattacks. 

 

Cybercriminals continuously exploit system vulnerabilities through phishing attacks, 

identity theft, transaction manipulation, malware injections, and advanced persistent threats. 

Traditional security solutions based on static rules and predefined policies are inadequate for 

combating such dynamic and intelligent cyberattacks. Consequently, there is a pressing need 

for adaptive, predictive, and intelligent security models capable of identifying evolving threat 

patterns in real time. 

 

Analyzing large financial datasets, spotting irregularities, anticipating fraudulent 

activity, and automating security measures are all made possible by artificial intelligence 

(AI). Artificial intelligence (AI) systems can adjust to new threats and improve detection 

accuracy over time by learning from past transaction data and behavioral patterns. This study 

presents a Next-Generation AI-Driven FinTech Security Model that creates a safe, scalable, 

and robust financial ecosystem by combining AI approaches with blockchain, biometrics, and 

cloud infrastructure. 

 

2. Related Work 

The application of AI and machine learning to risk management, financial fraud 

detection, consumer identification, and regulatory compliance has been the subject of recent 

studies. Promising outcomes in identifying fraudulent transactions have been shown using 

supervised learning models such decision trees, random forests, support vector machines, and 

deep neural networks. In large-scale financial datasets, unsupervised learning methods such 

as autoencoders and clustering are frequently used for anomaly identification. 
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By offering decentralized, unchangeable transaction records, blockchain technology 

significantly improves FinTech security by guaranteeing openness and confidence. Scalable 

infrastructure made possible by cloud computing can manage heavy transaction loads and 

intricate data analytics jobs. Nevertheless, the majority of current systems function as 

separate components without cohesive integration. In order to overcome this constraint, this 

study suggests an all-encompassing AI-driven security model that combines decentralized 

verification, authentication methods, and intelligence analytics into a single architecture. 

 

3. Proposed Next-Gen AI-Driven Security Model 

3.1 System Architecture Overview 

The suggested security model uses a multi-layered architecture that offers effective 

transaction processing, intelligent threat identification, and end-to-end protection. The 

primary layers consist of: 

The layer of user interaction 

Layer for Identity and Access Management 

AI-Powered Layer for Threat Detection 

Layer of Secure Transaction Processing 

Blockchain Verification Layer 

The layer of cloud infrastructure 

Together, these layers guarantee data non-repudiation, availability, secrecy, and integrity. 

 

3.2 Key Architectural Components 

3.2.1 User Interaction Layer 

Through smart gadgets, web portals, and mobile applications, this layer facilitates safe 

user-financial platform interactions. Encryption techniques and secure communication 

protocols guarantee the privacy of data being transmitted. 

 

3.2.2 Identity and Access Management Layer 

Robust identity validation is achieved by using AI-driven biometric authentication 

methods, such as behavioral biometrics, voice recognition, fingerprint verification, and facial 

recognition. Access security is further improved by multi-factor authentication (MFA). 
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3.2.3 AI-Based Threat Detection Layer 

This layer makes up the suggested model's central intelligence. It uses cutting-edge 

deep learning and machine learning techniques to examine transaction activity and identify 

irregularities instantly. Some examples of functional components are: 

Monitoring of transactions in real time 

Behavior-based profiling 

Risk assessment and fraud forecasting 

Automatic alert creation and reaction 

 

3.2.4 Secure Transaction Processing Layer 

To reduce latency and increase throughput, AI-driven decision models are used to 

optimize transaction authorization, validation, and routing. During times of high transaction 

volume, intelligent load balancing enhances system performance. 

 

3.2.5 Blockchain Verification Layer 

Blockchain technology guarantees transparent, safe, and unchangeable transaction 

records. By automating transaction settlement and verification, smart contracts reduce the 

need for human intervention and operational hazards. 

 

3.2.6 Cloud Infrastructure Layer 

Cloud computing provides scalable computational resources, high availability, and 

disaster recovery capabilities. AI models are deployed in cloud environments to process 

large-scale transaction datasets efficiently. 

 

4. Security Mechanisms 

Several defense measures are integrated in the suggested security model: 

Complete encryption of data 

Systems for intrusion detection powered by AI 

Ongoing behavior analysis 

Blockchain-driven unchangeable ledgers 

Enforcing policies and controlling access based on roles 

These defenses against online attacks are multi-layered, proactive, and flexible. 
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5. Implementation Strategy 

The procedure for implementation consists of: 

Acquiring information from financial transaction systems 

Features and preprocessing 

Training and improving AI models 

Deployment and integration of systems 

Constant observation and improvements to security 

 

Decentralized transaction validation can be supported by blockchain systems like 

Ethereum and Hyperledger, while model construction can be done with well-known AI 

frameworks like TensorFlow, PyTorch, and Scikit-learn. 

 

6. Performance Evaluation and Discussion 

System dependability, scalability, transaction latency, false alarm rate, and detection 

accuracy are important performance indicators. According to simulation results, the AI-

driven model reduces false positives while greatly increasing the accuracy of fraud detection. 

Data auditability and integrity are improved by blockchain integration. The unified structure 

boosts user confidence and increases operational efficiency. 

 

7. Challenges and Future Research Directions 

The complexity of system integration, explainability of AI choices, data privacy, and 

processing overhead are among the difficulties. Future research will focus on quantum-

resistant cryptography, explainable AI, federated learning for privacy-preserving analytics, 

and environmentally friendly FinTech security solutions. 

 

8. Conclusion 

This study introduced a thorough Next-Gen AI-Driven FinTech Security Model that 

combines cloud computing, blockchain technology, biometric authentication, and artificial 

intelligence to improve the security, scalability, and effectiveness of digital financial systems. 

Significant promise has been shown by the suggested paradigm in thwarting cyberthreats, 

enhancing fraud detection, and promoting confidence in FinTech platforms. The results 

demonstrate that AI-powered security frameworks will be crucial in determining how safe 

digital finance develops in the future. 



  

Special Issue, March 2026 | International Conference on "The Role of Digital Transformation in Commerce and 
Management", Morning Star Arts & Science College for Women, Pasumpon | International Journal of Business 
and Economics Research (IJBER) e-ISSN: 2455-3921 

196 

 

References 

1. Barberis, J., Buckley, R. P., and Arner, D. W. (2017). Rethinking financial regulation 

in the context of FinTech and RegTech. Journal of International Law & Business, 

Northwestern, 37(3), 371–413. 

2. Snoeck, M., Dal Pozzolo, A., & Bontempi, G. (2018). Detecting adversarial drift to 

stop fraud. 14–21 in IEEE Intelligent Systems, 33(3). 

3. Yu, D., and Deng, L. (2014). Deep learning: Techniques and uses. Signal Processing 

Foundations and Trends, 7(3–4), 197–387. 

4. Bengio, Y., Goodfellow, I., and Courville, A. (2016). deep learning. MIT Press. 

5. N. Kshetri (2018). Blockchain's contributions to privacy protection and cybersecurity 

strength. Policy for Telecommunications, 41(10), 1027–1038. 

6. In 2020, Kumar, V., Ravi, V., and Mahadevan, A. Fraud detection in financial systems 

using machine learning. Applications of Expert Systems, 147, 113210. 

7. Jiang, P., Li, X., Luo, X., Chen, T., & Wen, Q. (2020). an analysis of blockchain 

systems' security. Computer Systems of the Future, 107, 841–853. 

8. In 2019, Liu, Y., Wang, Y., and Chen, Y. Deep learning-based anomaly detection is 

used to detect credit card fraud. 54(3), 471–488; Journal of Intelligent Information 

Systems. 

9. (2008) Nakamoto, S. A peer-to-peer electronic currency system is called Bitcoin. 

https://bitcoin.org/bitcoin.pdf  

10. Ngai, E. W. T., Hu, Y., Wong, Y. H., Chen, Y., & Sun, X. (2011). White Paper. An 

academic review and classification framework for the use of data mining techniques 

in financial fraud detection. 50(3), 559–569; Decision Support Systems. 

11. Li, Q., Ahvanooey, M. T., and Rajput, A. R. (2021). A review of safe digital payment 

systems based on blockchain technology. Access, IEEE 9, 24320–24335. 

12. Krause, A., Ryman-Tubb, N., and Garn, W. (2018). A survey on the effects of machine 

learning and artificial intelligence research on the detection of credit card fraud. 

IEEE Access, 6, 75647–75658. 

13. Mansotra, V., Kumar, R., and Sharma, A. (2020). A review of emerging FinTech 

trends. 29(5), 2162–2174, International Journal of Advanced Science and 

Technology. 


