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Abstract- Online payment systems have become an integral 

part of modern financial transactions. However, the rapid 

growth of digital payments has also increased the risk of 

fraudulent activities, leading to financial losses. 

Traditional rule-based fraud detection methods are 

inefficient in detecting complex and evolving fraud 

patterns. This paper proposes an online payment fraud 

detection system using machine learning techniques to 

classify transactions as fraudulent or legitimate. The 

system involves data preprocessing, feature selection, and 

classification using machine learning algorithms such as 

Random Forest, Logistic Regression, and K-Nearest 

Neighbors. Experimental results indicate that machine 

learning-based approaches improve detection accuracy 

and reduce false positives. The proposed system provides 

an efficient and scalable solution for secure online 

payment transactions. 
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I. INTRODUCTION 

 

The rapid growth of digital technologies has 

transformed the way financial transactions are 

performed across the globe. Online payment systems 

such as credit cards, debit cards, mobile wallets, and 

internet banking have become an integral part of 

everyday life due to their convenience, speed, and 

accessibility. With the increasing adoption of e-

commerce platforms and digital banking services, the 

volume of online transactions has increased 

significantly. 

 

However, this rapid expansion has also led to a rise in 

online payment fraud, posing serious challenges to 

financial institutions, merchants, and customers. 

Fraudulent activities such as identity theft, 

unauthorized transactions, and account takeovers 

result in substantial financial losses and reduce user 

trust in digital payment systems. Traditional fraud 

detection methods, which rely on predefined rules and 

manual verification, are often inadequate to handle 

large-scale transaction data and evolving fraud 

patterns. 

 

II. LITERATURE SURVEY 

 

Online payment fraud detection has been widely 

studied due to the rapid growth of digital transactions 

and the increasing sophistication of fraudulent 

activities. Traditional fraud detection techniques were 

primarily rule-based, relying on predefined thresholds 

such as transaction limits, blacklisted users, and 

unusual transaction locations. Although these 

approaches were simple to implement, they lacked 

adaptability and failed to detect new and complex 

fraud patterns. 

 

Recent studies have focused on applying machine 

learning techniques to improve fraud detection 

accuracy. Supervised learning algorithms such as 

Logistic Regression, Decision Trees, Random Forest, 

and Support Vector 

 

Machines have been widely used for classifying 

transactions as fraudulent or legitimate. These models 

learn patterns from historical transaction data and can 

generalize to unseen data, making them more effective 

than rule-based systems. 

 

Several researchers have highlighted the effectiveness 

of ensemble learning techniques, particularly Random 

Forest, in handling large and imbalanced datasets 

commonly found in fraud detection problems. 

Random Forest combines multiple decision trees to 

improve prediction accuracy and reduce overfitting. 

Other studies have explored the use of K-Nearest 

Neighbors and Neural Networks to capture complex 

relationships between transaction features. 

 

Despite these advancements, challenges such as data 

imbalance, high false-positive rates, and real-time 

detection remain critical issues. Many researchers 

emphasize the importance of data preprocessing, 



© DEC 2025 | IRE Journals | Volume 9 Issue 6 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I6-1713148 

IRE 1713148          ICONIC RESEARCH AND ENGINEERING JOURNALS 1802 

feature selection, and performance evaluation metrics 

such as precision, recall, and F1- score. The literature 

indicates that machine learning-based fraud detection 

systems, when properly trained and evaluated, 

significantly enhance transaction security and reduce 

financial losses. 

 

III. EXISTING SYSTEM 

 

Existing fraud detection systems rely on predefined 

rules such as transaction limits and blacklisted users. 

These systems lack adaptability and often generate 

high false-positive rates. Additionally, they fail to 

detect new fraud patterns, making them inefficient in 

real-world applications. 

 

IV. PROPOSED SYSTEM 

 

The proposed online payment fraud detection system 

uses supervised machine learning algorithms to 

identify fraudulent transactions. The system processes 

transaction data, extracts relevant features, and 

classifies transactions using trained models. Random 

Forest is used as the primary classifier due to its 

robustness and high accuracy. 

 

 
Fig.1 Architecture of Online Payment Fraud 

Detection System 

 

• This figure illustrates the overall architecture of the 

proposed online payment fraud detection system. 

• Transaction data is collected and passed through 

preprocessing modules before being analyzed by 

machine learning models. 

• The system classifies transactions as legitimate or 

fraudulent and generates alerts for suspicious 

activities. 

 

 
Fig.2 Use Case Diagram of Online Payment Fraud 

Detection System 

 

• This use case diagram shows the interaction 

between users and the fraud detection system. 

• It identifies key actors such as users and 

administrators along with their respective actions. 

• The diagram helps in understanding system 

functionalities from a user perspective. 

  

V. METHODOLOGY 

 

The methodology followed in this project includes 

data collection, preprocessing, feature selection, 

model training, and evaluation. 

 

The dataset is cleaned by handling missing values and 

class imbalance. Machine learning models are trained 

using labeled transaction data. 

 

 
Fig. 3. Data Flow Diagram of the Fraud Detection 

System 
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• This data flow diagram represents the internal data 

processing of the fraud detection system. 

• It shows how transaction data flows from the user 

to preprocessing, machine learning classification, 

and database storage. 

• The diagram highlights the interaction between 

system components during fraud analysis. 

 

 
Fig. 4. Activity Diagram of Online Payment Fraud 

Detection Process 

  

• The activity diagram depicts the sequence of 

operations involved in detecting fraudulent 

transactions. 

• It illustrates steps such as transaction initiation, 

data 

• validation, feature extraction, fraud classification, 

and alert generation. 

• This diagram explains the logical flow of the fraud 

detection process. 

 

VI. IMPLEMENTATION 

 

The implementation of the online payment fraud 

detection system was carried out using machine 

learning techniques and standard data processing 

tools. The system was developed in a modular manner 

to ensure scalability and ease of maintenance. Python 

was used as the primary programming language due to 

its extensive support for data analysis and machine 

learning libraries. 

 

Initially, the transaction dataset was loaded and 

preprocessed to remove missing values and irrelevant 

attributes. Data normalization and feature scaling were 

applied to improve model performance. Since fraud 

detection datasets are highly imbalanced, appropriate 

techniques were used to handle class imbalance and 

ensure fair model training. 

Multiple machine learning algorithms, including 

Logistic Regression, K-Nearest Neighbors, and 

Random Forest, were implemented and trained using 

labeled transaction data. The Random Forest classifier 

was selected as the primary model due to its robustness 

and superior accuracy. Model training involved 

splitting the dataset into training and testing sets to 

validate performance. 

 

The trained models were evaluated using performance 

metrics such as accuracy, precision, recall, and F1-

score. A confusion matrix was generated to analyze 

the classification results and identify false positives 

and false negatives. The system successfully classified 

transactions and demonstrated effective fraud 

detection capability. 

 

The final Implementation supports secure transaction 

analysis and can be extended for real-time fraud 

detection in online payment systems. 

  

VI. RESULTS AND DISCUSSION 

 

The performance of the proposed system is evaluated 

using metrics such as accuracy, precision, recall, and 

F1-score. Among the implemented models, Random 

Forest achieved the highest accuracy and effectively 

reduced false positives. 

 

VII. CONCLUSION 

 

This paper presents an effective online payment fraud 

detection system using machine learning techniques. 

The proposed approach successfully identifies 

fraudulent transactions with high accuracy and 

reliability. Machine learning models provide an 

adaptive and scalable solution to combat evolving 

fraud patterns. Future work includes real-time 

deployment and deep learning-based models to further 

enhance detection performance. 
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