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Abstract 

 
The rapid growth of digital payment systems and online financial transactions has increased the risk of 

fraudulent activities, resulting in significant financial losses for customers, businesses, and financial 

institutions. Detecting fraudulent transactions in real time has become a major challenge due to the large 

volume of online payments processed every day. This project presents an intelligent Fraud Detection in 

Online Payment System using Machine Learning techniques to identify and prevent fraudulent 

transactions effectively. The system utilizes historical transaction datasets containing attributes such as 

transaction ID, transaction time, transaction amount, account balance details, and other relevant features 

to analyze transaction behavior and identify suspicious patterns. Data preprocessing techniques including 

data cleaning, feature selection, normalization, and dataset transformation are applied to improve data 

quality and model performance. The Logistic Regression algorithm is employed as the core classification 

technique due to its simplicity, efficiency, and suitability for binary classification problems involving 

fraudulent and genuine transactions. The developed system is integrated with a web-based application 

that enables real-time fraud detection. Whenever a new transaction is initiated, the system analyzes the 

transaction details using the trained machine learning model and predicts whether the transaction is 

fraudulent or genuine based on learned patterns from historical data. The prediction result is instantly 

displayed through the web interface, allowing administrators and users to take immediate action when 

suspicious activities are detected. This approach improves fraud detection accuracy, reduces manual 

monitoring efforts, minimizes financial risks, and provides a scalable and cost-effective solution for 

enhancing the security of online payment systems. 
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CHAPTER 1 INTRODUCTION 

 
1.1. OVERVIEW 

 

 
           The rapid growth of digital technology and internet-based financial services has transformed the 

way people perform financial transactions. Online payment systems such as internet banking, mobile 

banking, digital wallets, credit cards, debit cards, and Unified Payments Interface (UPI) have become an 

essential part of daily life. These technologies provide convenience, speed, and accessibility for users to 

conduct transactions anytime and anywhere. However, the increasing dependence on online payment 

platforms has also led to a significant rise in fraudulent activities and cybercrimes. 

 

          Financial fraud in online payment systems has become a major concern for customers, businesses, 

and financial institutions. Fraudulent transactions can result in financial losses, identity theft, 

unauthorized access, and reduced customer trust. According to various cybersecurity reports, millions of 

online payment fraud cases are reported worldwide every year, causing substantial economic damage. As 

the volume of digital transactions continues to grow, traditional fraud detection methods are becoming 

less effective in identifying sophisticated fraud patterns. 

              The major causes of online payment fraud include: 

 

 Unauthorized account access 

 Phishing attacks and social engineering 

 Stolen credit or debit card information 

 Fake online transactions 

 Identity theft 

 Malware and cyber-attacks 

 Weak authentication mechanisms 

 

      Online Payments in India 

 

          Online payment systems have become an integral part of India's digital economy. With the rapid 

adoption of internet banking, mobile banking, digital wallets, credit cards, debit cards, and Unified 

Payments Interface (UPI), financial transactions can now be completed quickly and conveniently. 

Government initiatives such as Digital India and the increasing use of smartphones have further 

accelerated the growth of cashless transactions. Millions of online transactions are processed daily across 

banking, e-commerce, education, healthcare, and other sectors. However, the increasing dependence on 

digital payment platforms has also created opportunities for cybercriminals to perform fraudulent 

activities, making transaction security a major concern for individuals and financial institutions. 
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Online Payment Fraud 

 

         Online payment fraud refers to unauthorized or deceptive financial transactions carried out through 

digital payment platforms. Fraudsters use various techniques such as phishing attacks, identity theft, 

stolen card details, fake payment requests, account takeover attacks, and malware-based activities to gain 

unauthorized access to users' financial information. These fraudulent activities result in financial losses 

for customers, businesses, and banking organizations. As the volume of online transactions continues to 

increase, detecting fraudulent transactions accurately and in real time has become a critical challenge for 

the financial sector. 

Entities Affected by Online Payment Fraud 

         Banks, financial institutions, e-commerce companies, payment gateways, businesses, and 

individual customers are among the major entities affected by online payment fraud. Financial institutions 

invest significant resources in fraud prevention and cybersecurity measures to protect customer data and 

financial assets. Payment service providers continuously monitor transaction activities to identify 

suspicious behavior and prevent unauthorized access. Despite these efforts, cybercriminals continue to 

develop new fraud techniques, creating a growing need for intelligent fraud detection systems based on 

Machine Learning technologies. 

 

Machine Learning in Fraud Detection 

        Machine Learning plays an important role in identifying fraudulent transactions by analyzing 

historical transaction data and detecting hidden patterns that may indicate suspicious activities. Machine 

Learning algorithms can automatically learn from previous transaction records and classify new 

transactions as Fraudulent or Genuine. In this project, the Logistic Regression algorithm is used as the 

core classification technique to improve fraud detection accuracy, reduce manual monitoring, and provide 

real-time transaction security for online payment systems. 

 

1.2. PROBLEM STATEMENT 

 

        The rapid growth of online payment systems has significantly increased the number of digital 

financial transactions across the world. While these technologies provide convenience, speed, and 

accessibility, they have also created opportunities for cybercriminals to perform fraudulent activities. 

Online payment fraud has become one of the major challenges faced by banks, financial institutions, 

businesses, and customers. Fraudulent transactions can lead to financial losses, identity theft, 
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unauthorized access to accounts, and reduced customer trust in digital payment platforms. 

        Traditional fraud detection systems primarily rely on fixed rule-based approaches and manual 

monitoring techniques. These methods are often ineffective in identifying newly emerging fraud patterns 

and handling large volumes of transaction data in real time. As the number of online transactions 

continues to increase, the complexity of fraud attacks also grows, making conventional detection methods 

insufficient. Delayed detection of fraudulent activities can result in substantial financial damage and 

security risks for both organizations and individuals. 

        To address these challenges, the project proposes an intelligent Fraud Detection in Online Payment 

System using Machine Learning techniques. The system utilizes the Logistic Regression algorithm to 

analyze historical transaction data and identify patterns associated with fraudulent and genuine 

transactions. By automatically detecting suspicious activities and providing real-time predictions, the 

system aims to improve fraud detection accuracy, reduce manual effort, minimize financial losses, and 

enhance the overall security of online payment systems. This project contributes towards building a 

reliable and scalable solution capable of protecting digital financial transactions in an increasingly 

connected world. 

 

1.3. LOGISTIC REGRESSION ALGORITHM 

 

           Logistic Regression is one of the most widely used supervised Machine Learning algorithms for 

classification problems. It is particularly suitable for binary classification tasks where the output belongs 

to one of two possible categories. The algorithm was developed based on statistical methods and has 

become a popular technique in various domains such as healthcare, finance, cybersecurity, fraud 

detection, and risk analysis. In online payment systems, Logistic Regression is commonly used to identify 

whether a transaction is fraudulent or genuine based on historical transaction patterns. 
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Figure 1.3.1. Architecture of Logistic Regression Model for Online Payment Fraud Detection 

 

Unlike linear regression, which predicts continuous values, Logistic Regression predicts the probability 

of occurrence of a specific event. The algorithm applies the Sigmoid Function to transform the output 

into a probability value between 0 and 1. Based on the calculated probability, the transaction is classified 

into one of the predefined categories. In fraud detection systems, if the predicted probability exceeds a 

specified threshold, the transaction is classified as fraudulent; otherwise, it is classified as genuine. 

The Logistic Regression model analyzes transaction attributes such as transaction amount, transaction 

time, account balance details, and other relevant features to identify hidden relationships within the 

dataset. During the training phase, the algorithm learns patterns from historical transaction records and 

generates a predictive model capable of classifying future transactions accurately. 

The working process of Logistic Regression consists of the following steps: 

1. Historical transaction data is collected and preprocessed. 

2. Important transaction features are selected and normalized. 

3. The dataset is divided into training and testing datasets. 

4. The Logistic Regression model is trained using historical transaction records. 

5. The trained model calculates the probability of fraud for new transactions. 

6. Based on the probability score, the transaction is classified as Fraudulent or Genuine. 

7. The prediction result is displayed to the user through the web application. 

Logistic Regression provides a simple, efficient, and interpretable approach for fraud detection. Its ability 

to perform real-time classification and generate probability-based predictions makes it highly suitable for 

securing online payment systems and reducing financial losses caused by fraudulent transactions. 

 

1.4. AIM AND OBJECTIVE 

 

 
                 The aim of the project is to develop an intelligent and efficient Fraud Detection System for 

Online Payments using Machine Learning techniques. The project seeks to improve the security of digital 

financial transactions by accurately identifying fraudulent activities, reducing financial losses, and 

enhancing customer trust in online payment platforms. The system aims to provide real-time fraud 

detection through automated analysis of transaction data, thereby minimizing manual monitoring efforts 

and improving overall transaction security. 

Objectives 

 To develop a Machine Learning-based fraud detection system for online payment transactions. 

 To implement the Logistic Regression algorithm for classifying transactions as Fraudulent or 
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Genuine. 

 To collect and analyze historical transaction data for identifying fraud patterns and suspicious 

activities. 

 To preprocess transaction data through data cleaning, normalization, and feature selection 

techniques. 

 To provide real-time fraud detection and instant prediction of transaction status. 

 To reduce false positive and false negative predictions for improved detection accuracy. 

 To minimize financial losses caused by fraudulent online transactions. 

 To enhance the security and reliability of digital payment systems. 

 To reduce manual monitoring efforts through automated fraud detection mechanisms. 

 To develop a scalable and efficient web-based application capable of handling large volumes of 

online transactions. 

 To improve customer confidence and trust in online payment platforms through intelligent fraud 

prevention. 

 

    1.5. SCOPE OF THE PROJECT 
 

              The scope of the project is extensive and focused on improving the security and reliability of 

online payment systems through the application of Machine Learning techniques. The project is designed 

to detect fraudulent transactions in digital payment platforms by analyzing historical transaction data and 

identifying suspicious patterns. With the rapid growth of online banking, mobile payments, digital 

wallets, and e-commerce transactions, there is an increasing need for intelligent systems capable of 

preventing financial fraud in real time. 

              The primary focus of the project is the implementation of a Machine Learning-based fraud 

detection model using the Logistic Regression algorithm. The system analyzes transaction attributes such 

as transaction amount, transaction time, account balance details, and other relevant features to classify 

transactions as either Fraudulent or Genuine. By learning from historical transaction records, the model 

can accurately identify abnormal transaction behavior and assist financial institutions in preventing 

fraudulent activities. 

              The project includes data collection, preprocessing, model training, prediction, and result 

visualization. Historical transaction datasets are utilized to train and evaluate the performance of the fraud 

detection model. Data preprocessing techniques such as data cleaning, normalization, and feature 

selection are applied to improve prediction accuracy and model efficiency. 

      A web-based application interface is integrated with the trained Machine Learning model to provide 

real-time fraud detection capabilities. The system allows users and administrators to submit transaction 

details and instantly receive prediction results. This real-time functionality helps organizations take 
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immediate action against suspicious transactions, reducing potential financial losses. 

             The project also emphasizes automated decision-making by minimizing dependency on manual 

monitoring processes. The Machine Learning model continuously analyzes transaction patterns and 

provides accurate predictions, thereby improving operational efficiency and enhancing transaction 

security. The system is designed to be scalable and capable of handling large volumes of online 

transactions generated by modern digital payment platforms. 

              Furthermore, the project can be extended in the future by integrating advanced Machine Learning 

and Deep Learning algorithms, larger datasets, banking APIs, and real-time payment gateways. These 

enhancements can further improve fraud detection accuracy, adaptability, and overall system 

performance. Testing and validation of the complete system, including the Machine Learning model, web 

application interface, and prediction mechanisms, are carried out to ensure the effectiveness, reliability, 

and practical applicability of the proposed solution. 

CHAPTER 2 SYSTEM ANALYSIS 

 

2.1. EXISTING SYSTEM 

 
The existing fraud detection systems in online payment platforms mainly rely on traditional rule-based 

approaches and statistical techniques to identify suspicious transactions. These systems use predefined 

rules such as transaction amount limits, unusual transaction frequency, geographical restrictions, and 

blacklisted accounts to detect fraudulent activities. Although these methods provide basic protection 

against fraud, they often fail to identify newly emerging fraud patterns and sophisticated cyberattacks. 

 

 
 Rule-Based Fraud Detection 

            Rule-based systems detect fraudulent transactions using predefined conditions and manually 

configured rules. Transactions that violate these rules are marked as suspicious and require further 

investigation. While simple to implement, these systems lack the ability to learn from new transaction 

patterns and adapt to evolving fraud techniques. 

 Statistical Analysis Methods 

            Statistical methods analyze transaction behavior based on historical data and predefined 

thresholds. Transactions that significantly deviate from normal behavior are flagged as potential fraud. 

However, these methods may generate a high number of false positives and often fail to detect complex 

fraud patterns. 

 Decision Tree Algorithms 

            Decision Tree algorithms classify transactions based on a series of decision rules derived from 

transaction attributes. These algorithms are easy to understand and implement but may suffer from 
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overfitting and reduced accuracy when handling large and complex datasets. 

 Support Vector Machine (SVM) 

           Support Vector Machine is a supervised learning algorithm used for classification tasks. It 

identifies the optimal boundary between fraudulent and genuine transactions. Although effective in some 

cases, SVM can be computationally expensive and may not perform efficiently on large-scale transaction 

datasets.

 Random Forest Algorithm 

            Random Forest combines multiple decision trees to improve classification performance and 

reduce overfitting. It provides better accuracy than individual decision trees but requires higher 

computational resources and increased processing time. 

 Manual Monitoring Systems 

          Many financial institutions still depend on manual verification and human monitoring to identify 

suspicious transactions. This process is time-consuming, costly, and unsuitable for handling large 

volumes of real-time online transactions. 

 

2.1.1. DISADVANTAGES 

 

• Relies heavily on predefined rules and static fraud detection mechanisms. 

• Unable to adapt quickly to newly emerging fraud patterns and cyber threats. 

• Generates high false positive and false negative rates. 

• Requires continuous manual monitoring and human intervention. 

• Limited capability to perform real-time fraud detection. 

• Reduced efficiency when processing large volumes of transaction data. 

• Higher operational costs due to manual investigation processes. 

• Difficulty in identifying complex and hidden fraud patterns. 

• Lower scalability and flexibility for modern digital payment systems. 

• Delayed fraud detection may result in significant financial losses. 

 

 

2.2. PROPOSED SYSTEM 

           The proposed system presents an intelligent and automated approach for detecting fraudulent 

online payment transactions using Machine Learning techniques. The system is designed to improve 

http://www.ijcrt.org/


www.ijcrt.org                                                 © 2026 IJCRT | Volume 14, Issue 6 June 2026 | ISSN: 2320-2882 

IJCRT21X0408 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org w541 
 

transaction security, reduce financial losses, and provide real-time fraud detection capabilities. With the 

rapid increase in digital payments, banking transactions, mobile wallets, and e-commerce activities, 

financial fraud has become a major concern for both customers and financial institutions. To address 

these challenges, the proposed system utilizes Machine Learning algorithms to analyze transaction 

behavior and identify suspicious activities before significant financial damage occurs. 

          The proposed Fraud Detection in Online Payment System is developed using the Logistic 

Regression Machine Learning Algorithm. The system is trained using historical transaction datasets 

containing information such as transaction amount, transaction time, account balance details, transaction 

history, and other relevant attributes. By analyzing these features, the system learns the behavioral 

patterns associated with both fraudulent and genuine transactions. Once trained, the model can effectively 

classify new transactions and provide instant fraud predictions. 

 Logistic Regression Based Fraud Detection



          The Logistic Regression Based Fraud Detection Module forms the foundation of the proposed 

system. Logistic Regression is a supervised Machine Learning algorithm used for binary classification 

problems. In this project, the algorithm predicts whether a transaction belongs to the Fraudulent class or 

the Genuine class. The model calculates probability scores based on transaction features and classifies 

the transaction accordingly. This probability-based approach improves prediction accuracy and supports 

efficient fraud detection in real-time environments.  

 

 Data Collection Module

The Data Collection Module gathers historical transaction records from payment systems and transaction 

databases. The dataset includes transaction amount, transaction time, customer account details, balance 

information, and fraud labels. The quality and diversity of collected data play a vital role in improving 

model performance and prediction accuracy. 

 

 Data Preprocessing Module

          The Data Preprocessing Module prepares raw transaction data for Machine Learning analysis. This 

module performs data cleaning, missing value treatment, duplicate record removal, feature extraction, 

normalization, and data transformation. Proper preprocessing helps eliminate inconsistencies within the 

dataset and improves the efficiency of the Logistic Regression model. 
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 Model Training and Testing Module

The Model Training and Testing Module is responsible for training the Machine Learning model using 

historical transaction records. The dataset is divided into training and testing sets to evaluate model 

performance. During training, the Logistic Regression algorithm learns hidden patterns from the 

transaction data and develops a predictive model. The trained model is then tested using unseen 

transaction records to measure accuracy, precision, recall, and overall performance. 

 

 Real-Time Fraud Prediction Module

The Real-Time Fraud Prediction Module enables instant analysis of newly initiated transactions. 

Whenever a user performs an online payment, the transaction details are passed to the trained Machine 

Learning model. The model immediately analyzes the transaction characteristics and predicts whether the 

transaction is Fraudulent or Genuine. This allows organizations to identify suspicious transactions at an 

early stage and take preventive actions. 

 Transaction Monitoring and Alert System

The Transaction Monitoring and Alert System continuously monitors payment activities and records 

fraud prediction results. If a transaction is identified as potentially fraudulent, the system can generate 

alerts for administrators or security personnel. This proactive monitoring mechanism helps organizations 

respond quickly to suspicious activities and minimize financial risks. 

 Web-Based Application Module

          The Web-Based Application Module provides a user-friendly interface for both administrators and 

users. The module allows users to enter transaction details, view prediction results, and access transaction 

history. Administrators can monitor fraud detection activities, review transaction records, and analyze 

system performance through an interactive dashboard. 

 Fraud Analysis and Reporting Module

The Fraud Analysis and Reporting Module generates detailed reports and analytical insights related to 

fraudulent and genuine transactions. The module helps organizations identify fraud trends, evaluate 

transaction behavior, and improve future fraud prevention strategies. Statistical reports and visual 

representations support effective decision-making and security planning. 

 

 Database Management Module

          The Database Management Module securely stores transaction records, prediction results, user 

information, and historical fraud data. Proper database management ensures data integrity, availability, 

and security while supporting future model training and system maintenance activities. 
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          The proposed system provides an intelligent, scalable, and cost-effective solution for fraud 

detection in modern online payment environments. Through the integration of Machine Learning 

techniques, real-time prediction capabilities, transaction monitoring, and automated decision-making 

processes, the system significantly improves fraud detection efficiency and enhances the overall security 

of digital financial transactions. 

 

2.2.1. ADVANTAGES 

 Provides real-time fraud detection for online payment transactions. 

 Improves transaction security and customer trust. 

 Automatically learns fraud patterns from historical transaction data. 

 Reduces false positive and false negative predictions. 

 Minimizes manual monitoring and human intervention. 

 Helps prevent financial losses caused by fraudulent transactions. 

 Capable of handling large volumes of transaction data efficiently. 

 Provides fast and accurate transaction classification. 

 Enhances decision-making through automated fraud analysis. 

 Improves operational efficiency for banks and financial institutions. 

 Supports continuous monitoring of transaction activities. 

 Generates alerts for suspicious transactions in real time. 

 Scalable and suitable for modern digital payment platforms. 

 Cost-effective compared to traditional manual fraud detection systems. 

 

 

 

 

CHATPER 3 SYSTEM REQUIREMENTS 

 
3.1 HARDWARE REQUIREMENTS 
        The hardware requirements necessary for the development and execution of the Fraud Detection in 

Online Payment Using Machine Learning Algorithm system are listed below: 

 Processor : Intel Core i5 / Intel Core i7 or equivalent AMD Processor 
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 RAM : 8 GB or higher 

 Storage : 256 GB SSD or above 

 

 

3.2. SOFTWARE REQUIREMENTS 
         The software requirements needed for the development and deployment of the Fraud Detection in 

Online Payment Using Machine Learning Algorithm system are as follows: 

 Language : Python 3.7.4 (64-bit) or (32-bit) 

 Web Design : HTML, CSS, Javascript 

 Development : Flask 1.1.1 

 Database : MySQL 5 

 Tool                            : Visual Studio Code 

 Local Server : WampServer 2i 

 Machine Learning : Scikit-learn 

 Data Processing : Pandas, NumPy 

 Visualization : Matplotlib 

 Model Serialization  : Pickle 

 Local Server             : WampServer / Localhost 

 Web Browser           : Google Chrome, Microsoft Edge 

 API Support            : REST API Integration 

 

CHAPTER 4 SOFTWARE DESCRIPTION 

 
4.1. PYTHON 3.7.4 

 Python is a high-level, interpreted, interactive, object-oriented, and general-purpose programming 

language developed by Guido van Rossum and first released in 1991. Python is designed to be highly 

readable and easy to learn, making it one of the most popular programming languages in the world. It 

supports multiple programming paradigms including procedural programming, object-oriented 

programming, and functional programming. 
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Python provides a large collection of standard libraries and third-party packages that simplify software 

development. Due to its simple syntax and extensive library support, Python is widely used in web 

development, machine learning, artificial intelligence, data science, scientific computing, automation, 

and cybersecurity applications. Major technology companies such as Google, Facebook, Instagram, 

Netflix, Dropbox, and Amazon extensively use Python for developing scalable software solutions. 

Python offers several advantages including platform independence, code reusability, easy debugging, 

dynamic typing, and strong community support. The language allows developers to write fewer lines of 

code compared to many traditional programming languages, thereby improving development productivity 

and reducing maintenance effort. 

Python is extensively used in machine learning projects because it provides powerful libraries such as 

Scikit-learn, Pandas, NumPy, TensorFlow, Keras, and Matplotlib. These libraries simplify data 

preprocessing, model training, evaluation, visualization, and deployment processes. 

 

 

Features of Python: 

• Easy to learn and use 

• Open-source and free software 

• Object-oriented programming support 

• Platform independent 

• Extensive standard library support 

• Dynamic memory management 

• Large developer community 

• Strong machine learning and data science ecosystem 

In this project, Python 3.7.4 is used as the primary programming language for implementing the Fraud 

Detection in Online Payment System. It is responsible for data preprocessing, machine learning model 

development, transaction analysis, prediction generation, and integration with the web-based application. 

The Logistic Regression algorithm is implemented using Python libraries to classify online payment 

transactions as Fraudulent or Genuine. 
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4.2. SCIKIT-LEARN 

Scikit-learn is one of the most widely used open-source Machine Learning libraries in Python. It is built 

on top of NumPy, SciPy, and Matplotlib, providing efficient and simple tools for data mining, data 

analysis, and machine learning applications. Scikit-learn was initially developed by David Cournapeau 

as part of the Google Summer of Code project and later became one of the most popular machine learning 

frameworks used by researchers, students, and software developers worldwide. 

 

Scikit-learn provides a rich collection of supervised and unsupervised machine learning algorithms. It 

supports classification, regression, clustering, dimensionality reduction, model selection, preprocessing, 

and performance evaluation. Due to its simple and user-friendly interface, Scikit-learn is widely adopted 

in industries such as banking, healthcare, cybersecurity, e-commerce, finance, and artificial intelligence 

applications. 

The library offers several machine learning algorithms including Logistic Regression, Decision Trees, 

Random Forest, Support Vector Machines (SVM), K-Nearest Neighbors (KNN), Naive Bayes, K-Means 

Clustering, and many others. These algorithms can be implemented with minimal code while maintaining 

high computational efficiency and accuracy. 

Scikit-learn provides powerful tools for data preprocessing. It includes functions for handling missing 

values, feature scaling, normalization, standardization, feature extraction, and data transformation. These 

preprocessing techniques improve the quality of datasets and enhance machine learning model 

performance. 

Features of Scikit-learn: 

• Simple and efficient machine learning tools 

• Open-source and freely available 

• Supports classification and regression algorithms 

• Provides clustering and dimensionality reduction techniques 
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• Easy integration with NumPy and Pandas 

• Built-in model evaluation metrics 

• Cross-validation support 

• Feature selection and preprocessing utilities 

• Extensive documentation and community support 

• High performance and scalability 

Advantages of Scikit-learn: 

• Easy to learn and implement 

• Supports multiple machine learning algorithms 

• Reduces development time 

• Provides accurate prediction capabilities 

• Suitable for small and large datasets 

• Flexible and highly reliable 

• Efficient model training and testing 

• Strong support for data preprocessing 

In this project, Scikit-learn is used to implement the Logistic Regression algorithm for detecting 

fraudulent online payment transactions. The transaction dataset is processed and supplied to the Logistic 

Regression classifier available within the Scikit-learn library. The trained model learns patterns from 

historical transaction data and predicts whether a new transaction is Fraudulent or Genuine. Scikit-learn 

is also used for dataset splitting, model training, prediction generation, and performance evaluation. Its 

efficient implementation helps improve fraud detection accuracy and enables real-time transaction 

classification within the proposed online payment fraud detection system. 

 

4.3. PANDAS 

Pandas is an open-source data analysis and data manipulation library developed for the Python 

programming language. It was created by Wes McKinney in 2008 to provide powerful and flexible data 

structures for handling structured data efficiently. Pandas is built on top of the NumPy library and is 

widely used in data science, machine learning, artificial intelligence, finance, business analytics, and 

scientific research applications. 
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The primary objective of Pandas is to simplify data processing and analysis tasks. It provides high-

performance data structures such as Series and DataFrame that allow users to store, manipulate, filter, 

transform, and analyze large datasets efficiently. Pandas makes working with structured and tabular data 

simple and intuitive, reducing the complexity involved in data handling operations. 

 

 

 

A Series is a one-dimensional labeled array capable of holding various types of data such as integers, 

floating-point numbers, strings, and objects. A DataFrame is a two-dimensional tabular data structure 

consisting of rows and columns similar to a spreadsheet or database table. These data structures provide 

flexibility and efficiency when performing data analysis operations. 

Pandas supports importing data from various file formats including: 

• CSV Files 

• Excel Files 

• JSON Files 

• SQL Databases 

• Text Files 

• XML Files 

• Web Data Sources 

Pandas provides numerous functions for data preprocessing and transformation. These include handling 

missing values, removing duplicate records, filtering data, sorting records, grouping data, merging 

datasets, and performing statistical calculations. These features make Pandas one of the most important 

tools for preparing data before applying machine learning algorithms. 

Features of Pandas: 
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• Fast and efficient data processing 

• Powerful DataFrame and Series structures 

• Easy handling of missing values 

• Data filtering and sorting capabilities 

• Data grouping and aggregation 

• Data merging and joining functions 

• Statistical analysis support 

• Integration with NumPy and Matplotlib 

• Support for multiple file formats 

• High performance and scalability 

Advantages of Pandas: 

• Simplifies data analysis tasks 

• Reduces programming complexity 

• Efficient handling of large datasets 

• Easy integration with machine learning libraries 

• Provides powerful data cleaning functions 

• Improves data preprocessing efficiency 

• Supports real-world business data analysis 

• Open-source and freely available 

In this project, Pandas is used for loading and managing online payment transaction datasets. The 

transaction records containing transaction ID, transaction amount, transaction time, account balance 

details, and fraud labels are imported using Pandas DataFrames. The library is used for data cleaning, 

handling missing values, selecting important features, and preparing the dataset for machine learning 

model training. Pandas plays a crucial role in organizing and processing transaction data before it is 

supplied to the Logistic Regression algorithm for fraud detection. Its efficient data manipulation 

capabilities improve the overall performance, accuracy, and reliability of the proposed Fraud Detection 

in Online Payment System.
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4.4. NUMPY 

 NumPy, which stands for Numerical Python, is one of the most important open-source libraries used for 

scientific computing and numerical analysis in Python. It was developed by Travis Oliphant in 2005 and 

has become the foundation for many Python-based data science, machine learning, and artificial 

intelligence applications. NumPy provides powerful support for multidimensional arrays, matrices, and 

mathematical operations, making it a fundamental component of the Python scientific computing 

ecosystem. 

 

NumPy is designed to perform complex mathematical and numerical computations efficiently. It offers a 

high-performance multidimensional array object called ndarray, which enables fast and memory-efficient 

storage and manipulation of large datasets. Compared to traditional Python lists, NumPy arrays provide 

significantly better performance and require less memory. 

The library contains a wide range of mathematical functions that support operations such as linear algebra, 

statistical analysis, matrix calculations, random number generation, trigonometric functions, and data 

transformations. These capabilities make NumPy highly suitable for data processing and machine 

learning applications. 

NumPy serves as the foundation for many popular Python libraries including Pandas, Scikit-learn, 

Matplotlib, TensorFlow, and SciPy. Most machine learning algorithms rely on NumPy arrays for efficient 

numerical computations and data manipulation. 

Features of NumPy: 

• High-performance multidimensional array objects 

• Fast mathematical and statistical operations 

• Efficient memory utilization 

• Support for matrix operations 

• Linear algebra functions 

• Random number generation 
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• Data transformation capabilities 

• Broadcasting functionality 

• Integration with other Python libraries 

• Support for scientific computing 

Advantages of NumPy: 

• Faster execution compared to Python lists 

• Efficient storage and processing of large datasets 

• Simplifies mathematical calculations 

• Provides optimized computational performance 

• Supports advanced numerical analysis 

• Easy integration with Machine Learning libraries 

• Reduces programming complexity 

• Open-source and freely available 

Applications of NumPy: 

• Machine Learning 

• Artificial Intelligence 

• Data Science 

• Scientific Research 

• Statistical Analysis 

• Financial Modeling 

• Image Processing 

• Data Visualization 

In this project, NumPy is used for performing numerical computations and data transformations on online 

payment transaction datasets. It is used to convert transaction records into numerical arrays suitable for 

machine learning processing. NumPy assists in feature scaling, data manipulation, matrix operations, and 

mathematical calculations required during the training and prediction phases of the Logistic Regression 
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model. The library works together with Pandas and Scikit-learn to improve computational efficiency and 

support accurate fraud detection. By providing fast and reliable numerical processing capabilities, NumPy 

contributes significantly to the performance and effectiveness of the Fraud Detection in Online Payment 

System. 

 

4.5. MATPLOTLIB 

 NumPy, Matplotlib is a comprehensive and widely used data visualization library in Python. It was 

originally developed by John D. Hunter in 2003 and has become one of the most popular plotting libraries 

for creating graphical representations of data. Matplotlib provides a flexible environment for generating 

high-quality charts, graphs, histograms, scatter plots, bar charts, pie charts, and other visualizations. 

 

Data visualization plays a crucial role in data analysis and machine learning because graphical 

representations make it easier to understand patterns, trends, and relationships within datasets. Matplotlib 

enables users to transform complex numerical data into meaningful visual information that can be easily 

interpreted and analyzed. 

Matplotlib provides a module called pyplot, which offers a collection of functions similar to MATLAB. 

These functions simplify the creation of various types of graphs and charts with minimal coding effort. 

The library supports both static and interactive visualizations, making it suitable for research, education, 

business intelligence, and machine learning applications. 

One of the major advantages of Matplotlib is its ability to integrate seamlessly with other Python libraries 

such as NumPy, Pandas, and Scikit-learn. This integration allows developers to visualize datasets, 

monitor machine learning model performance, and present analytical results effectively. 

 

Features of Matplotlib: 

• Creation of high-quality graphs and charts 

• Support for line charts, bar charts, pie charts, and histograms 

• Scatter plot and area chart visualization 

• Interactive and static plotting capabilities 
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• Customization of colors, labels, titles, and legends 

• Integration with NumPy and Pandas 

• Exporting graphs in multiple formats 

• Support for real-time data visualization 

• Cross-platform compatibility 

• Extensive documentation and community support 

Advantages of Matplotlib: 

• Easy to learn and implement 

• Open-source and freely available 

• Provides professional-quality visualizations 

• Supports large datasets 

• Highly customizable plotting environment 

• Enhances data interpretation and analysis 

• Suitable for machine learning applications 

Applications of Matplotlib: 

• Data Analysis 

• Machine Learning 

• Scientific Research 

• Business Intelligence 

• Financial Analysis 

• Educational Applications 

• Statistical Visualization 

• Performance Monitoring 

In this project, Matplotlib is used to visualize online payment transaction data and fraud detection results. 

The library helps generate graphical representations of transaction patterns, fraud distribution, and model 

performance metrics. Visualizations such as bar charts, pie charts, and statistical graphs assist in 
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understanding the behavior of fraudulent and genuine transactions. These graphical insights help 

administrators analyze transaction trends, evaluate the effectiveness of the Logistic Regression model, 

and make informed decisions regarding fraud prevention strategies. By providing clear and meaningful 

visual outputs, Matplotlib improves the overall analytical capabilities of the Fraud Detection in Online 

Payment System. 

 

4.6. MYSQL 5 

MySQL is one of the most widely used open-source Relational Database Management Systems 

(RDBMS) in the world. It was developed by MySQL AB and is currently owned and maintained by 

Oracle Corporation. MySQL uses Structured Query Language (SQL) for managing, storing, retrieving, 

and manipulating data efficiently. Due to its reliability, scalability, security, and ease of use, MySQL has 

become a popular database solution for web applications, enterprise systems, e-commerce platforms, and 

data-driven applications. 

 

A database is an organized collection of data that allows users to store, retrieve, update, and manage 

information efficiently. MySQL provides a structured environment where data is stored in the form of 

tables consisting of rows and columns. These tables are related to each other through keys and 

relationships, enabling efficient data management and retrieval. 

MySQL supports various database operations such as creating tables, inserting records, updating 

information, deleting records, and retrieving data using SQL queries. It provides high-speed data 

processing and ensures data consistency through various integrity constraints and transaction 

management mechanisms. 

MySQL is widely used in modern web applications because of its ability to handle large volumes of data 

while maintaining excellent performance. It supports multiple users simultaneously and provides 

advanced security features such as user authentication, access control, and data encryption. 

Features of MySQL: 

• Open-source and freely available 
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• Relational Database Management System 

• High performance and scalability 

• Structured Query Language (SQL) support 

• Multi-user access capability 

• Data integrity and consistency 

• Backup and recovery support 

• Secure authentication mechanisms 

• Cross-platform compatibility 

• Support for large databases 

Advantages of MySQL: 

• Easy to install and use 

• Fast data retrieval and processing 

• Reliable and secure database management 

• Supports large-scale applications 

• Low maintenance requirements 

• Strong community support 

• Efficient storage management 

• Compatible with various programming languages 

Applications of MySQL: 

• Web Applications 

• E-Commerce Systems 

• Banking Applications 

• Educational Portals 

• Customer Management Systems 
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• Data Warehousing 

• Enterprise Applications 

• Machine Learning Projects 

Common SQL Operations: 

• CREATE – Used to create database objects 

• INSERT – Used to add new records 

• SELECT – Used to retrieve data 

• UPDATE – Used to modify existing records 

• DELETE – Used to remove records 

• DROP – Used to delete database objects 

In this project, MySQL 5 is used as the backend database for storing and managing online payment 

transaction records. The database maintains transaction details, user information, fraud prediction results, 

and transaction history. It enables efficient storage and retrieval of large volumes of transaction data 

required for fraud analysis. MySQL works together with the Flask framework to provide seamless 

communication between the web application and the Machine Learning model. By ensuring secure and 

organized data management, MySQL plays a vital role in the successful implementation of the Fraud 

Detection in Online Payment System. 

 

. 

 

4.7. WAMPSERVER 2i 

WampServer 2i is a Windows-based web development environment that allows developers to create, test, 

and deploy web applications on a local computer. The term WAMP stands for Windows, Apache, 

MySQL, and PHP. WampServer combines these components into a single package, making it easier for 

developers to set up and manage a local web server environment. 
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WampServer provides all the necessary tools required for developing and testing dynamic web 

applications before deploying them to a live server. It includes Apache Web Server for hosting web 

applications, MySQL Database for data storage and management, and PHP for server-side scripting. The 

software offers a user-friendly interface that simplifies server configuration and administration tasks. 

One of the major advantages of WampServer is its ability to provide a complete local development 

platform without requiring an internet connection. Developers can create, test, debug, and modify 

applications in a secure local environment before making them available to end users. This reduces 

development risks and improves application reliability. 

WampServer includes phpMyAdmin, a web-based administration tool that allows users to manage 

MySQL databases easily. Using phpMyAdmin, developers can create databases, design tables, insert 

records, execute SQL queries, and perform backup and recovery operations through a graphical interface. 

Features of WampServer: 

• Free and open-source software 

• Easy installation and configuration 

• Supports Apache Web Server 

• Integrated MySQL Database Server 

• Includes phpMyAdmin for database management 

• Local web application hosting 

• User-friendly graphical interface 

• Supports multiple web development projects 

• Efficient testing and debugging environment 

• Compatible with Windows operating systems 
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Advantages of WampServer: 

• Simplifies web application development 

• Provides a complete local server environment 

• Reduces deployment risks through local testing 

• Easy database management using phpMyAdmin 

• Supports rapid application development 

• Improves debugging and troubleshooting 

• Saves development and hosting costs 

• Suitable for beginners and professionals 

Components of WampServer: 

• Windows Operating System 

• Apache Web Server 

• MySQL Database Server 

• PHP Programming Environment 

• phpMyAdmin Database Administration Tool 

Applications of WampServer: 

• Web Application Development 

• Database Management 

• Local Server Testing 

• Educational Projects 

• Machine Learning Web Applications 

• E-Commerce Website Development 

• Dynamic Website Development 

In this project, WampServer 2i is used as the local server environment for developing and testing the 

Fraud Detection in Online Payment System. It provides the necessary infrastructure for hosting the web 
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application, managing the MySQL database, and executing backend operations during the development 

phase. WampServer enables smooth communication between the Flask-based web application and the 

database, allowing transaction information and fraud prediction results to be stored and retrieved 

efficiently. By providing a stable and reliable development platform, WampServer plays an important 

role in the successful implementation and testing of the proposed fraud detection system.

 

4.8. FLASK 

Flask Flask is a lightweight and open-source web application framework written in Python. It was 

developed by Armin Ronacher and released under the BSD License. Flask is classified as a micro web 

framework because it provides the essential components required for web development while allowing 

developers to add additional functionalities through extensions when needed. 

 

Flask is designed to be simple, flexible, and easy to use. Unlike many large web frameworks, Flask does 

not force developers to follow a particular project structure. This flexibility enables developers to build 

applications according to their requirements while maintaining clean and efficient code. Flask has become 

one of the most popular Python frameworks for developing web applications, APIs, machine learning 

applications, and data-driven systems. 

Flask provides built-in support for URL routing, template rendering, request handling, session 

management, and web application development. It can be integrated easily with databases, machine 

learning libraries, and third-party services. Due to its lightweight nature and scalability, Flask is widely 

used in academic projects, enterprise applications, and cloud-based systems. 

One of the major strengths of Flask is its ability to integrate machine learning models into web 

applications. Developers can train machine learning models using Python libraries and deploy them 

through Flask-based web interfaces, enabling real-time prediction and decision-making systems. 

Features of Flask: 

• Lightweight and easy to use 

• Open-source web framework 
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• Flexible application architecture 

• URL routing support 

• Template engine support 

• Session management 

• RESTful API development 

• Database integration support 

• Secure request handling 

• Easy deployment and maintenance 

Advantages of Flask: 

• Simple and beginner-friendly 

• Fast application development 

• Minimal dependencies 

• Highly flexible and customizable 

• Easy integration with Python libraries 

• Suitable for machine learning applications 

• Supports rapid prototyping 

• Strong community support 

Applications of Flask: 

• Web Application Development 

• Machine Learning Applications 

• Data Science Projects 

• REST API Development 

• Enterprise Applications 

• Educational Projects 
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• E-Commerce Systems 

• Real-Time Data Processing Systems 

Working of Flask: 

1. User sends a request through a web browser. 

2. Flask receives the request and processes it. 

3. The application logic executes the required operations. 

4. Data is retrieved from the database if necessary. 

5. The Machine Learning model processes the input data. 

6. Flask generates the response. 

7. The result is displayed to the user through the web interface. 

In this project, Flask 1.1.1 is used as the web framework for developing the Fraud Detection in Online 

Payment System. Flask acts as the communication bridge between the user interface, machine learning 

model, and database. When a user enters transaction details through the web application, Flask receives 

the input, forwards it to the Logistic Regression model for analysis, and displays the prediction result as 

either Fraudulent or Genuine. Flask also manages database operations, transaction processing, and result 

presentation. Its lightweight architecture, flexibility, and compatibility with Python make it an ideal 

framework for implementing the proposed fraud detection system efficiently. 

 

 

 

 

CHAPTER 5 SYSTEM DESIGN 

5.1. SYSTEM ARCHITECTURE 
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5.1. DATA FLOW DIAGRAM LEVEL 0 
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LEVEL 1 
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LEVEL 2 
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5.2. UML DIAGRAM 

5.2.1. USE CASE 
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5.2.2. CLASS DIAGRAM 
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5.2.3. ACTIVITY DIAGRAM 
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5.2.4. SEQUENCE DIAGRAM 
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5.2.5. COLLABORATION DIAGRAM 
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5.2.6. DEPLOYMENT DIAGRAM 
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5.3. ER DIAGRAM 
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CHAPTER 6 SYSTEM TESTING 

 
6.1. SOFTWARE TESTING 

Software testing is done to evaluate a software application or system to identify defects, errors, or potential 

issues before it is released to the end-users. The primary goal of software testing is to ensure that the 

software meets the specified requirements, is functional, reliable, and performs as expected. Software 

testing helps improve the overall quality of the software product, reduce development costs, and prevent 

potential issues that could arise after the software is released to users. 
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Software Testing Lifecycle (STLC) is a way for testers to follow a series of steps to deliver a bug-free 

application that stays true to the user requirements. STLC in testing is a systematic approach with the 

objective of meeting software quality requirements. While it sounds similar to Software Development 

Lifecycle (SDLC), it differs largely from the concept. 

6.1.1. Types of Testing 

Different types of software testing can be classified into multiple categories based on test objectives, test 

strategy, and deliverables. Currently, there are two major software testing types that Quality Assurance 

professionals frequently use, including: 

 

 Functional Testing 

This kind of black-box testing is used based on the requirements of the program that is to be tested. The 

program is tested by providing input, and the testing results are then reviewed for compliance with the 

functionality parameters according to which it was designed. Functional testing types include integration 

testing, unit testing and more. A fully integrated system is subjected to functional testing as a plan to see 

whether it complies with the requirements. This category of testing ensures that the program functions as 

it is supposed to. 

 

 Non-Functional Testing 

http://www.ijcrt.org/


www.ijcrt.org                                                 © 2026 IJCRT | Volume 14, Issue 6 June 2026 | ISSN: 2320-2882 

IJCRT21X0408 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org w574 
 

    This testing category focuses on evaluating an application or program based on its non-functional 

characteristics. Non-functional testing examines other aspects such as the usability and reliability of an 

application or program. Testing software based on crucial requirements like performance, safety, and the 

user interface is known as non-functional testing. This testing includes accessibility, load, security, and 

usability testing. 

 Unit Testing 

Unit testing is a software testing technique that focuses on testing individual units or components of the 

software in isolation. The main goal is to ensure that each unit functions as intended and meets its design 

specifications. It is primarily conducted by developers during the development phase. 

 

 Integration Testing 

Integration testing is the next level of testing that follows unit testing. It tests the interactions between 

different units or components of the software to uncover defects in the interfaces and interactions. The 

purpose is to verify that integrated units work together as expected and that data flow and communication 

between modules are functioning correctly. 

 

 Functional Testing 

Functional testing evaluates the software's functionality against the specified requirements. It includes 

black-box testing, where the internal logic and code structure are not known to the tester. The focus is on 

verifying that the software behaves as expected, performs the functions it is supposed to, and meets user 

requirements. 
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 Non-Functional Testing 

Non-functional testing, as the name suggests, focuses on non-functional aspects of the software. This 

includes testing for performance, scalability, reliability, and usability. Performance testing assesses how 

the software performs under different conditions, scalability testing evaluates its ability to handle 

increased load, reliability testing ensures its stability, and usability testing assesses the user-friendliness 

of the software. 

 

 Acceptance Testing 

                 Acceptance testing, also known as user acceptance testing (UAT), is performed to validate that 

the software meets the business requirements and is acceptable for delivery to end-users. It is conducted 

by end-users or stakeholders to ensure that the software meets their expectations and business needs. 

 Usability Testing 

Usability testing assesses the software's user-friendliness and ease of use from an end-user perspective. 

It focuses on evaluating factors such as navigation, accessibility, and intuitiveness to ensure that the 

software is easy to learn and operate. 

 

 Compatibility Testing 

Compatibility testing ensures that the software functions correctly across different platforms, devices, 

browsers, and operating systems. It verifies that the software is compatible with various hardware 

configurations and software environments to provide a consistent user experience. 

 

 System Testing 

System testing evaluates the entire software system as a whole to verify that it meets the specified 

requirements and functions correctly in a real-world environment. It involves testing the software's 

functionality, performance, security, and reliability against the system requirements. 

 

6.2. TEST CASES 

1. User Interface Module 

 

 

Test Case ID: USER_TC01 

 Input: Valid user login credentials 

 Expected Result: Successful login and access to dashboard 

 Actual Result: Login successful and dashboard displayed 
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 Status: Pass 

 

 

Test Case ID: USER_TC02 

 Input: Invalid username or password 

 Expected Result: Error message displayed 

 Actual Result: Invalid credentials message displayed 

 Status: Pass 

 

 

Test Case ID: USER_TC03 

 Input: New user registration details 

 Expected Result: User account created successfully 

 Actual Result: User account registered successfully 

 Status: Pass 

 

 

Test Case ID: USER_TC04 

 Input: Transaction details entered by user 

 Expected Result: Transaction submitted successfully 

 Actual Result: Transaction recorded in database 

 Status: Pass 

 

 

Test Case ID: USER_TC05 

 Input: Request to view transaction history 

 Expected Result: Previous transactions displayed 

 Actual Result: Transaction history displayed correctly 

 Status: Pass 

 

 

Test Case ID: USER_TC06 

 Input: Logout request 

 Expected Result: User logged out successfully 

 Actual Result: Session terminated successfully 

 Status: Pass

2. Fraud Detection System     

 Test Case ID: FD_TC01 

 Input: Historical transaction dataset 
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 Expected Result: Dataset loaded successfully 

 Actual Result: Dataset imported without errors 

 Status: Pass 

 

 

Test Case ID: FD_TC02 

 Input: Raw transaction data 

 Expected Result: Data preprocessing completed successfully 

 Actual Result: Missing values handled and data normalized 

 Status: Pass 

 

 

Test Case ID: FD_TC03 

 Input: Preprocessed transaction dataset 

 Expected Result: Feature extraction performed 

 Actual Result: Relevant features extracted successfully 

 Status: Pass 

 

 

Test Case ID: FD_TC04 

 Input: Logistic Regression model training data 

 Expected Result: Model trained successfully 

 Actual Result: Model training completed 

 Status: Pass 

 

Test Case ID: FD_TC05 

 Input: Genuine transaction record 

 Expected Result: Transaction classified as Genuine 

 Actual Result: Genuine transaction identified correctly 

 Status: Pass 

 

 

Test Case ID: FD_TC06 

 Input: Fraudulent transaction record 

 Expected Result: Transaction classified as Fraud 

 Actual Result: Fraudulent transaction detected correctly 

 Status: Pass 
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Test Case ID: FD_TC07 

 Input: Real-time transaction request 

 Expected Result: Instant fraud prediction 

 Actual Result: Prediction generated successfully 

 Status: Pass 

 

 

Test Case ID: FD_TC08 

 Input: Multiple transaction records 

 Expected Result: Batch processing completed successfully 

 Actual Result: All transactions processed correctly 

 Status: Pass 

 

 

3. Admin Module 

Test Case ID: ADMIN_TC01 

 Input: Valid admin credentials 

 Expected Result: Access to admin dashboard 

 Actual Result: Dashboard displayed successfully 

 Status: Pass 

 

 

Test Case ID: ADMIN_TC02 

 Input: User management request 

 Expected Result: User details displayed 

 Actual Result: User information retrieved successfully 

 Status: Pass 

Test Case ID: ADMIN_TC03 

 Input: Fraud report generation request 

 Expected Result: Fraud report generated 

 Actual Result: Fraud report generated successfully 

 Status: Pass 

 

 

Test Case ID: ADMIN_TC04 

 Input: Transaction monitoring request 

 Expected Result: Transaction list displayed 

 Actual Result: Transaction records displayed correctly 
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 Status: Pass 

 

 

Test Case ID: ADMIN_TC05 

 Input: Prediction statistics request 

 Expected Result: Fraud statistics displayed 

 Actual Result: Statistics generated successfully 

 Status: Pass 

 

Test Case ID: ADMIN_TC06 

 Input: System settings update 

 Expected Result: Settings updated successfully 

 Actual Result: Configuration changes saved  

 Status: Pass 

 

6.3. TEST REPORT 

 

 
Introduction: This test report aims to assess the functionality, reliability, accuracy, and performance of 

the Fraud Detection in Online Payment Using Machine Learning Algorithm system. The system is 

designed to identify fraudulent online payment transactions and distinguish them from legitimate 

transactions using Machine Learning techniques. The developed system enhances transaction security by 

analyzing transaction patterns and predicting fraudulent activities in real time. 

 

Test Objective: The objective of this test report is to verify the reliability, accuracy, efficiency, and 

effectiveness of the Fraud Detection System in identifying fraudulent transactions. The testing process 

ensures that all modules, including user authentication, transaction processing, machine learning 

prediction, database operations, and report generation, perform according to the specified requirements. 

 

Test Scope: The scope of this test report includes testing various features and functionalities of the Fraud 

Detection in Online Payment Using Machine Learning Algorithm system, including: 

• User Registration and Login Module 

• Transaction Processing Module 

• Data Preprocessing Module 

• Fraud Detection Module 
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• Machine Learning Prediction Module 

• Database Management Module 

• Report Generation Module 

• Admin Dashboard Module 

• Security and Authentication Module 

Test Environment: The Fraud Detection System was tested in a controlled environment that simulates 

real-world online payment scenarios. The testing environment includes historical transaction datasets, 

real-time transaction inputs, machine learning prediction modules, and a networked database 

infrastructure. 

 

The testing was conducted in a controlled environment with the following specifications: 

• Processor : Intel Core i5 / Intel Core i7 Processor 

• RAM : 8 GB or Higher 

• Storage : 256 GB SSD or Above 

Software: 

• Programming Language : Python 3.7.4 

• Framework : Flask 1.1.1 

• Database : MySQL 5 

• Machine Learning Library : Scikit-learn 

• Data Processing : Pandas, NumPy 

• Visualization : Matplotlib 

• Development Tool : Visual Studio Code 

• Local Server : WampServer 

• Operating System : Windows 10 

• Web Browser : Google Chrome, Microsoft Edge, Mozilla Firefox 

 

 

Test Result: The Fraud Detection in Online Payment Using Machine Learning Algorithm system 

successfully passed all test cases. The system accurately identified fraudulent and genuine transactions, 

processed user requests efficiently, and generated prediction results with high reliability. All modules 

functioned according to the specified requirements without critical failures. 

 

Bug Report: 
 

BID TCID Bug Description Bug Status Output 
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001   

USER_TC02 

Invalid login credentials not 

displaying proper error 

message 

Closed Appropriate error message 

displayed successfully 

 

002 

 

FD_TC05 

Delay in fraud prediction 

response for large transaction 

dataset 

Closed Prediction generated within 

acceptable response time 

 

003 

 

ADMIN_TC3 

Fraud report generation issue 

for specific transaction records 

 Closed Fraud report generated 

correctly 

 

004 

 

  DB_TC02 

Transaction record insertion 

delay 

 Closed Records stored successfully 

in database 

 

Test Conclusion: Based on the testing results, the Fraud Detection in Online Payment Using Machine 

Learning Algorithm system is considered suitable for deployment in real-world online payment 

environments. The system demonstrated reliable fraud detection capabilities, accurate machine learning 

predictions, secure transaction processing, efficient database management, and user-friendly operation. 

The successful completion of all test cases confirms that the system satisfies the functional and non-

functional requirements. The implementation of the Logistic Regression Machine Learning algorithm 

significantly improves the detection of fraudulent transactions and enhances the security of online 

payment systems. 

CHAPTER 7 SYSTEM IMPLEMENTATION 

 
7.1. PROJECT DESCRIPTION 

The The Fraud Detection in Online Payment Using Machine Learning Algorithm project introduces an 

intelligent and automated solution for detecting fraudulent online transactions. With the rapid growth of 

digital payment systems, online banking, mobile wallets, and e-commerce platforms, the number of 

fraudulent activities has increased significantly. Traditional fraud detection methods are often unable to 

identify complex and evolving fraud patterns in real time. To address this challenge, the proposed system 

utilizes Machine Learning techniques to analyze transaction data and accurately identify suspicious 

activities. At the core of the project, the Fraud Detection Web Application provides a secure and user-

friendly platform for processing online transactions and monitoring fraudulent activities. The system 

integrates Machine Learning algorithms, data preprocessing techniques, transaction monitoring modules, 

and database management systems to create an efficient fraud detection environment. The Logistic 

Regression Based Fraud Detection Model serves as the primary analytical component of the system. The 

model is trained using historical transaction datasets containing both fraudulent and genuine transactions. 
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By learning transaction patterns and behavioral characteristics, the model can classify incoming 

transactions and determine whether they are legitimate or potentially fraudulent. The Data Collection and 

Preprocessing Modules play a crucial role in preparing transaction data for machine learning analysis. 

These modules collect transaction information from various sources and perform operations such as data 

cleaning, normalization, transformation, and feature selection. Proper preprocessing improves data 

quality and enhances prediction accuracy. The Fraud Detection System continuously analyzes transaction 

attributes such as transaction amount, transaction time, account balance information, and transaction 

history. Based on these characteristics, the Logistic Regression model generates a fraud prediction score 

and classifies the transaction as either Fraudulent or Genuine. This automated process enables real-time 

fraud detection and reduces the dependency on manual verification procedures. The Transaction 

Monitoring Module maintains transaction records and prediction results within the database. 

Administrators can monitor transaction activities, review fraud detection results, and analyze suspicious 

transaction patterns. The module supports effective decision-making and enhances overall transaction 

security. The Fraud Prediction System utilizes the trained Machine Learning model to provide instant 

fraud predictions. When a user submits a transaction, the system processes the transaction details, applies 

the Logistic Regression algorithm, and generates a prediction result. This real-time analysis helps 

financial institutions and payment service providers take immediate preventive actions against fraudulent 

activities. The Report Generation Module provides detailed reports and statistical summaries related to 

fraud detection activities. Administrators can generate reports on fraudulent transactions, transaction 

history, prediction accuracy, and system performance. These reports assist organizations in evaluating 

fraud trends and improving future fraud prevention strategies. In essence, the Fraud Detection in Online 

Payment Using Machine Learning Algorithm project represents an intelligent approach to securing digital 

financial transactions. By integrating Machine Learning, real-time transaction analysis, automated fraud 

detection, and efficient database management, the system significantly improves online payment security, 

reduces financial losses, and enhances user trust in digital payment platforms. 

 

 

7.2. MODULES DESCRIPTION 

1. FRAUD DETECTION WEB APPLICATION 

 
The Fraud Detection Web Application serves as the central platform of the proposed system. It integrates 

user management, transaction processing, machine learning prediction, and database operations into a 

unified environment. The application is developed using Python and Flask, providing a secure and 

interactive interface for users and administrators. The web application facilitates transaction submission, 
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fraud prediction, report generation, and transaction monitoring. Through this platform, users can securely 

perform online payment transactions while administrators can monitor fraud detection activities 

efficiently. 

 

2. USER INTERFACE 

The User Interface is designed to provide a simple and user-friendly environment for interacting with the 

fraud detection system. It allows users to access various services related to online payment processing 

and fraud detection. 

 

 

 Login 

The Login Module provides secure authentication for registered users and administrators. Users must 

enter valid credentials to access the system. Authentication mechanisms ensure that only authorized 

individuals can use the application and access sensitive transaction information. 

 Registration 

The Registration Module allows new users to create accounts within the system. Users provide personal 

and account-related information during registration. The system validates the entered data and stores it 

securely in the database. 

 Transaction Submission 

The Transaction Submission Module enables users to enter transaction details such as transaction amount, 

account balance information, transaction type, and other relevant attributes. The submitted data is 

forwarded to the fraud detection model for analysis and prediction. 

 

 View and Transaction History 

This module allows users to view previously submitted transactions and prediction results. Historical 

transaction records help users track their activities and verify transaction statuses. 

 

 Fraud Prediction Result 

            Establishing a network of hospitals for effective emergency response, administrators can add new 

hospitals and manage their details. This feature ensures quick communication and coordination with 

healthcare facilities during critical situations. 
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3. FRAUD DETECTION MODEL 

 
          The Fraud Detection Model forms the analytical core of the system. It utilizes Machine Learning 

techniques to identify fraudulent transactions by analyzing historical transaction patterns and behavioral 

characteristics. 

3.1. Data Collection Module 

The Data Collection Module is responsible for gathering transaction datasets from available sources. The 

collected data contains transaction information such as transaction amount, transaction time, account 

balances, transaction type, and fraud labels. These datasets serve as the foundation for model training and 

evaluation. 

 

3.2. Data Pre-processing 

 

           The Data Collection Module is responsible for gathering transaction datasets from available 

sources. The collected data contains transaction information such as transaction amount, transaction time, 

account balances, transaction type, and fraud labels. These datasets serve as the foundation for model 

training and evaluation. 

 

3.3. Logistic Regression Model 

 

          The The Logistic Regression Model is used as the primary classification algorithm for fraud 

detection. Logistic Regression is a supervised machine learning algorithm capable of classifying 

transactions into two categories: Fraudulent and Genuine. 

• Model Training : The model is trained using historical transaction datasets containing labeled 

transaction records. During training, the algorithm learns patterns associated with fraudulent and 

legitimate transactions. 

• Probability Calculation : The Logistic Regression algorithm calculates the probability of fraud based 

on transaction features. 

• Classification Process : Based on the calculated probability, the transaction is classified as Fraudulent 

or Genuine. 

• Prediction Generation : The trained model generates predictions for newly submitted transactions and 

provides fraud detection results in real time. 

 

3.4. Fraud Detection Strategy 
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The fraud detection strategy focuses on identifying abnormal transaction behavior by analyzing 

transaction characteristics. The system compares incoming transaction patterns with historical records 

and detects suspicious activities based on learned patterns. This strategy improves fraud detection 

accuracy and minimizes financial losses.  

3.5. Real-Time Fraud Detection 

            The Real-Time Fraud Detection Module continuously analyzes transactions as they occur. 

Whenever a new transaction is submitted, the system instantly processes the transaction details and 

generates a fraud prediction. This immediate analysis helps prevent fraudulent transactions before 

financial damage occurs. 

 

4. Transaction Monitoring System 

The Transaction Monitoring System continuously monitors transaction activities and prediction results. 

It records all transaction details within the database and maintains a complete audit trail. Administrators 

can analyze transaction histories, identify suspicious patterns, and evaluate fraud detection performance. 

This module enhances transparency and strengthens overall transaction security. 

 

5. Fraud Prediction System 

The Fraud Prediction System is responsible for generating fraud detection results based on Machine 

Learning analysis. 

5.1. Input Data 

The system accepts transaction information as input data. Key attributes include transaction amount, 

transaction time, account balance details, transaction type, and other relevant features required for fraud 

prediction. 

5.2. Predict Fraudulent Transaction 

The system utilizes the trained Logistic Regression model to predict whether a transaction is fraudulent 

or genuine. The algorithm analyzes transaction characteristics and calculates fraud probability scores 

before generating a classification result. 

5.3. Result Visualization 

The fraud prediction result is displayed through the web interface. Users and administrators can view 

transaction classifications, fraud probability information, and prediction outcomes in an understandable 
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format. 

 

6. Report Generation Module 

The The Report Generation Module provides detailed reports and analytical summaries related to fraud 

detection activities. 

6.1. Fraud Report 

This report contains information regarding detected fraudulent transactions, fraud frequency, and 

transaction risk levels. 

6.2. Transaction Report 

The Transaction Report provides a complete history of user transactions, including transaction details, 

timestamps, and prediction outcomes. 

6.3. Prediction Statistics 

The Prediction Statistics Module generates statistical summaries related to fraud detection performance. 

Metrics such as prediction accuracy, fraud count, genuine transaction count, and model effectiveness are 

presented to administrators for evaluation purposes. 

CHAPTER 8 APPENDICES 

 

8.1. SCREENSHOTS 
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8.1. SOURCE CODE 
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Index.html 

<!DOCTYPE html> 

<html lang="en"> 

<head> 

<meta charset="UTF-8"> 

<title>Online Payment Fraud Detection</title> 

<link rel="stylesheet" href="{{ url_for('static', filename='style.css') }}"> 

</head> 

<body> 

<div class="container"> 

<h1> Online Payment Fraud Detection</h1> 

<!-- Train Model --> 

<!-- Prediction --> 

<section class="card"> 

<h2> Predict Transaction</h2> 

<input type="number" step="any" id="transactionId" placeholder="Transaction ID"> 

<input type="number" step="any" id="time" placeholder="Time"> 

<input type="number" step="any" id="amount" placeholder="enter theamount"> 

<input type="number" step="any" id="oldbalanceOrg" placeholder="Old Balance (Origin)"> 

<input type="number" step="any" id="newbalanceOrig" placeholder="New Balance (Origin)"> 

<button onclick="predictTransaction()">Predict</button> 

<p id="predictionResult"></p> 

</section> 

<!-- History --> 

<section class="card"> 

<h2>Transaction History</h2> 

<button onclick="loadHistory()">Load History</button> 

<table> 

<thead> 
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<tr> 

<th>Transaction ID</th> 

<th>Timestamp</th> 

<th>Prediction</th> 

<th>Fraud %</th> 

<th>Genuine %</th> 

</tr> 

</thead> 

<tbody id="historyTable"></tbody> 

</table> 

</section> 

</div> 

<script src="{{ url_for('static', filename='script.js') }}"></script> 

</body> 

</html> 

Style.css 

body { 

font-family: Arial, sans-serif; 

background: linear-gradient(to right, #667eea, #764ba2); margin: 0; 

padding: 0; 

} 

 

 

.container { width: 80%; margin: auto; padding: 20px; 

} 

 

 

h1 { 

text-align: center; color: #fff; 

} 

 

 

.card { 
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background: #fff; padding: 20px; margin: 20px 0; border-radius: 10px; 

} 

 

 

input { 

width: 100%; padding: 8px; 

margin: 5px 0; 

} 

 

 

button { 

padding: 10px 20px; background: #667eea; border: none; 

color: #fff; 

border-radius: 5px; cursor: pointer; 

} 

 

 

button:hover { background: #5a67d8; 

} 

 

 

table { 

width: 100%; 

border-collapse: collapse; margin-top: 10px; 

} 

 

 

th, td { 

border: 1px solid #ccc; padding: 8px; 

text-align: center; 

} 

 

 

th {background: #f4f4f4;} 
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app.py 

from flask import Flask, render_template, request, jsonify import pandas as pd 

import numpy as np 

from sklearn.model_selection import train_test_split from sklearn.linear_model import 

LogisticRegression from sklearn.preprocessing import StandardScaler 

from sklearn.metrics import accuracy_score, classification_report import pickle 

import os import json 

from datetime import datetime 

 

 

app = Flask(  name  ) 

 

 

# Global variables to store model and scaler model = None 

scaler = None model_trained = False 

 

# File paths 

MODEL_FILE = 'fraud_detection_model.pkl' SCALER_FILE = 'scaler.pkl' HISTORY_FILE = 

'transaction_history.json' 

 

def load_transaction_history(): 

"""Load transaction history from JSON file""" if os.path.exists(HISTORY_FILE): 

with open(HISTORY_FILE, 'r') as f: return json.load(f) 

return [] 
 

 

def save_transaction_history(history): """Save transaction history to JSON file""" with 

open(HISTORY_FILE, 'w') as f: 

json.dump(history, f, indent=2) 

@app.route('/') def index(): 

"""Render the main page""" 

return render_template('index.html') 

 

 

@app.route('/train', methods=['POST']) def train_model(): 

""" 

Train the Logistic Regression model using the CSV dataset """ 

global model, scaler, model_trained 
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try: 

# Load the dataset 

dataset_path = 'transaction_data.csv' if not os.path.exists(dataset_path): 

return jsonify({ 'success': False, 

'message': 'Dataset file not found. Please ensure transaction_data.csv exists.' 

}), 404 

 

 

# Read the dataset 

df = pd.read_csv(dataset_path) 

 

 

# Display dataset info print(f"Dataset shape: {df.shape}") 

print(f"Columns: {df.columns.tolist()}") 
 

 

# Assuming the dataset has features and a 'is_fraud' or 'Class' column # Adjust column names based on 

your dataset structure 

if 'is_fraud' in df.columns: target_column = 'is_fraud' 

elif 'Class' in df.columns: target_column = 'Class' 

else: 

return jsonify({ 'success': False, 

'message': 'Target column (is_fraud or Class) not found in dataset.' 

}), 400 

 

 

# Separate features and target 

X = df.drop(columns=[target_column]) y = df[target_column] 

 

# Split the data 

X_train, X_test, y_train, y_test = train_test_split( X, y, test_size=0.2, random_state=42, stratify=y 

) 

 

 

# Scale the features scaler = StandardScaler() 

X_train_scaled = scaler.fit_transform(X_train) X_test_scaled = scaler.transform(X_test) 
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# Train the Logistic Regression model 

model = LogisticRegression(random_state=42, max_iter=1000) model.fit(X_train_scaled, y_train) 

 

# Evaluate the model 

y_pred = model.predict(X_test_scaled) accuracy = accuracy_score(y_test, y_pred) 

 

# Get classification report 

report = classification_report(y_test, y_pred, output_dict=True) 

 

 

# Save the model and scaler 

with open(MODEL_FILE, 'wb') as f: pickle.dump(model, f) 

 

with open(SCALER_FILE, 'wb') as f: pickle.dump(scaler, f) 

 

model_trained = True 

 

 

return jsonify({ 'success': True, 

'message': 'Model trained successfully!', 'accuracy': round(accuracy * 100, 2), 'report': report, 

'training_samples': len(X_train), 'test_samples': len(X_test) 

}) 
 

 

except Exception as e: return jsonify({ 

'success': False, 

'message': f'Error training model: {str(e)}' 

}), 500 

 

 

@app.route('/predict', methods=['POST']) def predict(): 

""" 

Predict if a transaction is fraud or genuine using transaction ID """ 

global model, scaler, model_trained 
 

 

try: 

# Check if model and scaler are loaded, if not try to load them if model is None or scaler is None: 
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# Try to load saved model and scaler 

if os.path.exists(MODEL_FILE) and os.path.exists(SCALER_FILE): try: 

with open(MODEL_FILE, 'rb') as f: model = pickle.load(f) 

with open(SCALER_FILE, 'rb') as f: 

scaler = pickle.load(f) model_trained = True 

except Exception as e: return jsonify({ 

'success': False, 

'message': f'Error loading model or scaler: {str(e)}. Please train the 

model first.' 

 

 

else: 

}), 400 

return jsonify({ 'success': False, 

'message': 'Model not trained. Please train the model first.' 

}), 400 

 

 

# Double check that scaler is not None if scaler is None: 

return jsonify({ 'success': False, 

'message': 'Scaler not loaded. Please train the model first.' 

}), 400 

 

 

if model is None: return jsonify({ 

'success': False, 

'message': 'Model not loaded. Please train the model first.' 

}), 400 

 

 

# Get transaction ID from request data = request.json 

transaction_id = data.get('transaction_id') 

 

 

if transaction_id is None: return jsonify({ 

'success': False, 

'message': 'Transaction ID not provided' 

}), 400 
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# Load the dataset to lookup transaction by ID dataset_path = 'transaction_data.csv' 

if not os.path.exists(dataset_path): return jsonify({ 

'success': False, 

'message': 'Dataset file not found. Please ensure transaction_data.csv exists.' 

}), 404 

 

 

df = pd.read_csv(dataset_path) 

 

 

# Validate transaction ID (use as index) 

if transaction_id < 0 or transaction_id >= len(df): return jsonify({ 

'success': False, 

'message': f'Transaction ID {transaction_id} is out of range. Valid range: 0- 

{len(df)-1}' 

}), 400 

 

 

# Get transaction features by ID (index) transaction_row = df.iloc[transaction_id] 

# Determine target column if 'is_fraud' in df.columns: 

target_column = 'is_fraud' elif 'Class' in df.columns: 

target_column = 'Class' else: 

return jsonify({ 'success': False, 

'message': 'Target column (is_fraud or Class) not found in dataset.' 

}), 400 

 

 

# Extract features (exclude target column) 

features = transaction_row.drop(labels=[target_column]).values.tolist() 

 

 

# Convert to numpy array and reshape features_array = np.array(features).reshape(1, -1) 

 

# Scale the features 

features_scaled = scaler.transform(features_array) 

 

 

# Make prediction 

prediction = model.predict(features_scaled)[0] prediction_proba = 
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model.predict_proba(features_scaled)[0] 

 

# Get probability scores 

fraud_probability = round(prediction_proba[1] * 100, 2) if len(prediction_proba) 

> 1 else 0 

genuine_probability = round(prediction_proba[0] * 100, 2) 

# Determine result 

result = 'Fraud' if prediction == 1 else 'Genuine' 

 

 

# Save to transaction history history = load_transaction_history() transaction = { 

'timestamp': datetime.now().strftime('%Y-%m-%d %H:%M:%S'), 'transaction_id': transaction_id, 

'features': features, 'prediction': result, 

'fraud_probability': fraud_probability, 'genuine_probability': genuine_probability 

} 

history.append(transaction) save_transaction_history(history) 

 

return jsonify({ 'success': True, 

'transaction_id': transaction_id, 'prediction': result, 'fraud_probability': fraud_probability, 

'genuine_probability': genuine_probability 

}) 

 

 

except Exception as e: return jsonify({ 

'success': False, 

'message': f'Error making prediction: {str(e)}' 

}), 500 

@app.route('/transaction/<int:transaction_id>', methods=['GET']) def get_transaction(transaction_id): 

""" 

Get transaction details by ID from the dataset """ 

try: 

# Load the dataset 

dataset_path = 'transaction_data.csv' if not os.path.exists(dataset_path): 

return jsonify({ 'success': False, 

'message': 'Dataset file not found. Please ensure transaction_data.csv exists.' 

}), 404 
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df = pd.read_csv(dataset_path) 

 

 

# Validate transaction ID 

if transaction_id < 0 or transaction_id >= len(df): return jsonify({ 

'success': False, 

'message': f'Transaction ID {transaction_id} is out of range. Valid range: 0- 

{len(df)-1}' 

}), 400 

 

 

# Get transaction by ID 

transaction_row = df.iloc[transaction_id] 

 

 

# Convert to dictionary 

transaction_data = { 'transaction_id': transaction_id, 

'amount': float(transaction_row['amount']), 'time': float(transaction_row['time']), 

'oldbalanceOrg': float(transaction_row['oldbalanceOrg']), 'newbalanceOrig': 

float(transaction_row['newbalanceOrig']), 'oldbalanceDest': float(transaction_row['oldbalanceDest']), 

'newbalanceDest': float(transaction_row['newbalanceDest']), 'is_fraud': int(transaction_row['is_fraud']), 

'fraud_label': 'Fraud' if int(transaction_row['is_fraud']) == 1 else 'Genuine' 

} 

 

 

return jsonify({ 'success': True, 

'transaction': transaction_data 

}) 

 

 

except Exception as e: return jsonify({ 

'success': False, 

'message': f'Error retrieving transaction: {str(e)}' 

}), 500 

 

 

@app.route('/transactions', methods=['GET']) def get_all_transactions(): 

""" 
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Get all transactions from the dataset with their IDs """ 

try: 

# Load the dataset 

dataset_path = 'transaction_data.csv' if not os.path.exists(dataset_path): 

return jsonify({ 'success': False, 

'message': 'Dataset file not found. Please ensure transaction_data.csv exists.' 

}), 404 

 

 

df = pd.read_csv(dataset_path) 

 

 

# Convert to list of dictionaries with transaction IDs transactions = [] 

for idx, row in df.iterrows(): transactions.append({ 

'transaction_id': int(idx), 'amount': float(row['amount']), 

'time': float(row['time']), 

'oldbalanceOrg': float(row['oldbalanceOrg']), 'newbalanceOrig': float(row['newbalanceOrig']), 

'oldbalanceDest': float(row['oldbalanceDest']), 'newbalanceDest': float(row['newbalanceDest']), 

'is_fraud': int(row['is_fraud']), 

'fraud_label': 'Fraud' if int(row['is_fraud']) == 1 else 'Genuine' 

}) 

 

 

return jsonify({ 'success': True, 

'transactions': transactions, 'total': len(transactions), 

'genuine_count': len([t for t in transactions if t['is_fraud'] == 0]), 'fraud_count': len([t for t in transactions 

if t['is_fraud'] == 1]) 

}) 

 

 

except Exception as e: return jsonify({ 

'success': False, 

'message': f'Error retrieving transactions: {str(e)}' 

}), 500 

 

 

@app.route('/history', methods=['GET']) def get_history(): 

""" 
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Get transaction prediction history """ 

try: 

history = load_transaction_history() return jsonify({ 

'success': True, 'history': history, 'count': len(history) 

}) 

except Exception as e: return jsonify({ 

'success': False, 

'message': f'Error loading history: {str(e)}' 

}), 500 

 

 

@app.route('/model_status', methods=['GET']) 

 

def model_status(): """ 

Check if model is trained and ready """ 

global model_trained 
 

 

if not model_trained: 

if os.path.exists(MODEL_FILE) and os.path.exists(SCALER_FILE): model_trained = True 

 

return jsonify({ 

'trained': model_trained, 

'model_file_exists': os.path.exists(MODEL_FILE), 'scaler_file_exists': os.path.exists(SCALER_FILE) 

}) 

 

 

if   name == '  main  ': 

# Check if model files exist and load them 

if os.path.exists(MODEL_FILE) and os.path.exists(SCALER_FILE): try: 

with open(MODEL_FILE, 'rb') as f: model = pickle.load(f) 

with open(SCALER_FILE, 'rb') as f: scaler = pickle.load(f) 

model_trained = True 

print("Saved model files found and loaded. Model is ready for predictions.") except Exception as e: 

print(f"Warning: Could not load saved model files: {str(e)}") print("Please train the model first.") 
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model_trained = False 

else: 

print("Model files not found. Please train the model first.") 

 

 

app.run(debug=True, host='0.0.0.0', port=5000) 

script.js 

function trainModel() { fetch('/train', { method: 'POST' }) 

.then(res => res.json()) 

.then(data => { 

if (data.success) { document.getElementById('trainResult').innerText = 

`Model trained! Accuracy: ${data.accuracy}%`; 

} else { 

document.getElementById('trainResult').innerText = 

` ${data.message}`; 

} 

}); 

} 

 

 

function predictTransaction() { 

const transactionId = document.getElementById('transactionId').value; 

 

 

if (!transactionId) { document.getElementById('predictionResult').innerText = 

` Please enter a Transaction ID`; return; 

} 

fetch('/predict', { method: 'POST', 

headers: { 'Content-Type': 'application/json' }, 

body: JSON.stringify({ transaction_id: parseInt(transactionId) }) 

}) 

.then(res => res.json()) 

.then(data => { 

if (data.success) { document.getElementById('predictionResult').innerText = 

` Transaction ID: ${data.transaction_id} Prediction: ${data.prediction} 

Fraud: ${data.fraud_probability}% | Genuine: ${data.genuine_probability}%`; 
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} else { 

document.getElementById('predictionResult').innerText = 

` ${data.message}`; 

} 

}); 

} 

 

 

function loadHistory() { fetch('/history') 

.then(res => res.json()) 

.then(data => { 

const table = document.getElementById('historyTable'); table.innerHTML = ''; 

 

data.history.forEach(item => { const row = ` 

<tr> 

<td>${item.transaction_id || 'N/A'}</td> 

<td>${item.timestamp}</td> 

<td>${item.prediction}</td> 

<td>${item.fraud_probability}%</td> 

<td>${item.genuine_probability}%</td> 

</tr> 

`; 

table.innerHTML += row; 

}); 

}); 

} 
 

 

CHAPTER 9 BOTTOMLINE 

 
9.1. CONCLUSION 

 
            The Fraud Detection in Online Payment Using Machine Learning Algorithm project was 

developed to provide an intelligent, secure, and efficient solution for identifying fraudulent online 

transactions in digital payment systems. With the rapid growth of e-commerce platforms, online banking, 

mobile wallets, and digital transactions, the risk of online payment fraud has increased significantly, 

http://www.ijcrt.org/


www.ijcrt.org                                                 © 2026 IJCRT | Volume 14, Issue 6 June 2026 | ISSN: 2320-2882 

IJCRT21X0408 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org w605 
 

resulting in financial losses for individuals and organizations. To address this challenge, the proposed 

system utilizes the Logistic Regression Machine Learning algorithm to analyze transaction patterns and 

accurately classify transactions as either fraudulent or genuine. The system incorporates various modules 

including data collection, data preprocessing, feature selection, fraud prediction, transaction monitoring, 

database management, and report generation to ensure effective fraud detection. Historical transaction 

data is used to train the machine learning model, enabling it to learn hidden patterns and identify 

suspicious activities with improved accuracy. The data preprocessing techniques enhance data quality by 

removing inconsistencies and preparing the dataset for machine learning analysis. The trained model 

performs real-time fraud prediction whenever a new transaction is submitted, helping organizations detect 

fraudulent activities quickly and take immediate preventive actions. The system also provides transaction 

monitoring and reporting facilities that assist administrators in analyzing fraud trends and maintaining 

transaction security. Compared to traditional rule-based fraud detection approaches, the proposed 

machine learning-based system offers better adaptability, improved prediction accuracy, reduced manual 

intervention, and faster decision-making capabilities. Furthermore, the integration of Python, Flask, 

MySQL, Pandas, NumPy, Scikit-learn, and Matplotlib provides a robust technological framework for 

implementing an efficient fraud detection environment. Overall, the Fraud Detection in Online Payment 

Using Machine Learning Algorithm project successfully demonstrates the application of Machine 

Learning in financial security and provides a reliable, scalable, and effective solution for protecting online 

payment systems from fraudulent activities while enhancing user trust and ensuring secure digital 

financial transactions. 

 

FUTURE ENHANCEMENT 

 
Integration of Advanced Machine Learning Algorithms: In the future, the system can be enhanced by 

integrating advanced Machine Learning and Deep Learning algorithms such as Random Forest, 

XGBoost, Artificial Neural Networks (ANN), and Long Short-Term Memory (LSTM) networks. These 

algorithms can improve fraud detection accuracy by identifying complex transaction patterns and 

adapting to evolving fraudulent behaviors more effectively than traditional models. 

 

Real-Time Fraud Detection and Alert System: The proposed system can be extended to support real-

time transaction monitoring and instant fraud alerts. By analyzing transactions as they occur and 

generating immediate notifications to users, banks, and financial institutions, the system can help prevent 

unauthorized transactions and reduce financial losses. This enhancement will significantly improve 

transaction security and response time. 

 

Big Data Analytics and Predictive Fraud Prevention: Future versions of the system can leverage Big 

Data technologies and predictive analytics to process large volumes of transaction data from multiple 

payment platforms. By analyzing historical transaction trends, customer behavior, geographical 
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information, and transaction patterns, the system can proactively identify potential fraud risks and predict 

suspicious activities before fraudulent transactions occur. This predictive approach can further strengthen 

online payment security and improve the overall effectiveness of fraud prevention mechanisms. 
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