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ABSTRACT- This project presents an AI-

Based Anomaly Detection in Financial 

Transactions and Records system that uses 

Machine Learning to detect fraudulent 

financial transactions in real time. The 

proposed system improves transaction 

security by analyzing multiple transaction 

parameters and identifying suspicious 

activities with high accuracy. It ensures 

secure and intelligent decision-making 

through Artificial Intelligence and Machine 

Learning techniques. The system uses a 

Flask-based web application and an SQLite 

database to process transactions, classify 

them as Normal, Suspicious, or High Risk, 

and automatically perform appropriate 

security actions such as fraud alerts, user 

verification, and temporary card freezing. 

Traditional fraud detection methods mainly 

rely on predefined rules and manual 

verification, resulting in delayed detection 

and reduced accuracy. Therefore, there is a 

need for an intelligent, secure, and cost-

effective financial fraud detection system 

that can protect digital transactions and 

reduce financial risks in modern banking 

environments. 
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INTRODUCTION 

The rapid growth of digital banking, 

online payment systems, and electronic 

financial services has significantly 

transformed the financial sector by 

providing faster, more convenient, and 

secure transaction methods. However, this 

digital transformation has also increased 
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the number of fraudulent activities, 

unauthorized transactions, and financial 

cyber threats. With the advancement of 

Artificial Intelligence (AI) and Machine 

Learning (ML), anomaly detection has 

become an effective approach for 

identifying suspicious transaction patterns 

and preventing financial fraud. This 

project combines AI-powered anomaly 

detection with real-time financial 

transaction monitoring to improve 

security and enhance the reliability of 

digital financial systems. The proposed 

system not only detects fraudulent 

transactions accurately but also provides 

intelligent risk classification, automated 

fraud alerts, and proactive security 

measures to protect users and financial 

institutions 

LITERATURE SURVEY 

Financial fraud detection has gained 

significant attention in recent years due to the 

rapid growth of digital banking, online 

payment systems, and electronic financial 

services. A financial fraud detection system 

is generally defined as an intelligent 

framework that integrates Artificial 

Intelligence (AI), Machine Learning (ML), 

and data analysis techniques to identify 

suspicious transactions and enhance financial 

security. The core concept of these systems 

revolves around analyzing transaction 

patterns, detecting anomalies, and making 

intelligent decisions using real-time financial 

data to prevent fraudulent activities. 

RELATED WORK 

Several researchers have contributed to the 

development of intelligent financial fraud 

detection systems with the aim of improving 

transaction security, fraud prevention, and 

real-time monitoring. Early research mainly 

focused on rule-based fraud detection 

methods, where suspicious transactions were 

identified using predefined rules and 

threshold values. These traditional systems 

relied on manual verification and fixed 

conditions, offering limited accuracy and 

adaptability against emerging fraud patterns. 

Recent studies have introduced Artificial 

Intelligence (AI) and Machine Learning 

(ML) techniques to analyze transaction 

behavior, detect anomalies, and improve 

fraud detection performance. These 

approaches provide faster decision-making, 

higher accuracy, and better scalability for 

modern digital financial systems. 
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EXISTING SYSTEM 

The existing financial fraud detection 

systems mainly rely on predefined rules, 

manual verification, and basic statistical 

methods to identify suspicious transactions. 

Financial institutions use fixed thresholds 

and rule-based mechanisms to detect 

fraudulent activities, which are often 

ineffective against new and sophisticated 

fraud patterns. These systems generate a high 

number of false alerts and require continuous 

human monitoring. Since fraud is frequently 

detected only after a transaction is completed, 

financial losses and delayed responses 

become common. Moreover, traditional 

systems lack intelligent decision-making, 

real-time anomaly detection, and adaptive 

learning capabilities. Overall, the existing 

system provides limited accuracy, reduced 

scalability, and inadequate protection against 

evolving financial fraud. 

PROPOSED SYSTEM 

The proposed system implements an AI-

based anomaly detection framework for 

secure financial transaction monitoring using 

Machine Learning techniques.It continuously 

analyzes financial transactions in real time to 

identify suspicious and fraudulent activities 

based on multiple transaction parameters. 

Transactions are automatically classified as 

Normal, Suspicious, or High Risk, enabling 

timely security actions. Genuine transactions 

are approved, while suspicious transactions 

trigger additional verification and high-risk 

transactions generate fraud alerts and 

temporary card freezing. The system is 

developed using Python Flask with a secure 

SQLite database to store user information and 

transaction records. This intelligent approach 

enhances fraud detection accuracy, reduces 

manual intervention, and strengthens the 

security of digital financial transactions. 

SYSTEM ARCHITECTURE 

The architecture of the proposed AI-Based 

Anomaly Detection in Financial Transactions 

and Records consists of a user interface, 

frontend layer, Flask backend, AI fraud 

detection engine, SQLite database, and 

administrator dashboard. Users and 

administrators access the system through a 

responsive web application developed using 

HTML, CSS, JavaScript, and Jinja2 

templates. The Flask backend manages user 
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authentication, transaction processing, fraud 

prediction, and alert generation. The AI fraud 

detection engine performs feature extraction, 

data preprocessing, Machine Learning-based 

anomaly detection, and risk score prediction 

to classify transactions as Normal, 

Suspicious, or High Risk. All user 

information, transaction records, and fraud 

alerts are securely stored in the SQLite 

database. The administrator dashboard 

provides transaction monitoring, fraud 

analysis, user management, and report 

generation. This architecture ensures secure, 

intelligent, and real-time financial transaction 

monitoring. 

Fig 1: System Architecture 

METHODOLOGY DESCRIPTION 

The methodology of the proposed AI-Based 

Anomaly Detection in Financial Transactions 

and Records system is designed to provide 

intelligent fraud detection, real-time 

transaction monitoring, and enhanced 

financial security using Artificial Intelligence 

(AI) and Machine Learning (ML). The 

system follows a structured approach that 

includes user authentication, transaction data 

collection, feature preprocessing, Machine 

Learning-based anomaly detection, risk 

classification, and automated security 

actions. Based on the prediction results, 

transactions are classified as Normal, 

Suspicious, or High Risk, enabling 

appropriate actions such as transaction 

approval, user verification, fraud alert 

generation, or temporary card freezing. This 

methodology ensures accurate, secure, and 

efficient detection of fraudulent financial 

transactions while reducing manual 

intervention. 

RESULTS AND DISCUSSION 

 

Fig2: Home page 

The Home Page is the main screen of the 

AI-Based Anomaly Detection system. It 

provides a simple and user-friendly 
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interface for users to access important 

features such as login, transaction 

processing, fraud detection, and 

transaction history. The page allows users 

to navigate the application easily and 

securely. 

 

Fig 3: User Registration 

The User Registration page allows new users 

to create an account by entering their 

personal and account details securely. 

 

Fig 4: Transaction Analysis 

The Transaction Analysis page allows 

users to enter transaction details and 

analyze them using the AI-based fraud 

detection model. 

 

Fig 5: Fraud Prediction Result 

The system analyzes the transaction and 

displays the prediction result as Normal, 

Suspicious, or High Risk, helping users 

identify fraudulent activities in real time.  

 

Fig. 6: Admin Dashboard 

The Admin Dashboard helps the 

administrator monitor transactions, manage 

users, and view fraud alerts. It provides easy 

access to important system information and 

security controls. 

CONCLUSION 

The proposed AI-Based Anomaly Detection 

in Financial Transactions and Records 
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system improves the security of digital 

financial transactions by detecting fraudulent 

activities using Machine Learning. By 

analyzing transaction details in real time and 

classifying them as Normal, Suspicious, or 

High Risk, the system helps prevent financial 

fraud and reduces manual effort. Overall, the 

proposed system provides a secure, reliable, 

and intelligent solution for modern financial 

transaction monitoring. 

FUTURE SCOPE 

The proposed system can be further enhanced 

by integrating advanced Deep Learning 

models to improve fraud detection accuracy. 

Multi-factor authentication, such as OTP and 

biometric verification, can be added to 

strengthen security. The system can also be 

extended with cloud databases, banking API 

integration, and mobile applications for real-

time monitoring. Additionally, blockchain 

technology and AI-powered analytics 

dashboards can be incorporated to improve 

transaction transparency and fraud 

prevention. 
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