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Financial transactions have increased rapidly with the growth of digital payment systems, 

making them more vulnerable to fraudulent activities. Without proper detection systems, it 

becomes difficult for financial institutions to ensure secure transactions and prevent 

financial losses, which plays a very important role in maintaining trust and reliability in 

digital platforms. Till date, many traditional fraud detection methods are slow, manual, and 

inefficient when handling large volumes of transaction data, leading to delays in identifying 

suspicious activities. The other drawback is that manual monitoring and verification 

processes consume more time and effort, making it difficult for organizations to respond 

quickly to fraud attempts. This project aims to provide a solution to these problems through 

the development of a Real-Time Fraud Detection Dashboard for Financial Transactions. The 

system continuously monitors transaction data and analyzes it to identify unusual patterns 

and suspicious activities. It classifies transactions as safe or potentially fraudulent based on 

predefined conditions and logical patterns. Users can input transaction details, and the 

system quickly processes the data to provide results, reducing the time required for 

verification. The dashboard provides a centralized platform for administrators to view 

transaction details, track fraud alerts, and analyze patterns effectively. By automating the 

detection process, the system reduces manual effort, improves accuracy, and enables faster 

decision-making. Overall, the project enhances security, increases efficiency, and provides a 

reliable solution for detecting and managing financial fraud. 
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1. INTRODUCTION 

The rapid growth of digital payment systems and online 

financial transactions has significantly transformed the 

modern economy, but it has also led to a substantial 

increase in fraudulent activities [1,5,7]. With the 

advancement of technologies, fraudsters are using more 

sophisticated techniques, making traditional fraud 

detection systems ineffective and slow, as they mainly 

rely on manual verification and post-transaction analysis 

[7,17]. This results in delayed detection, financial losses, 

and reduced trust in financial systems [3,18]. Studies 

show that financial fraud leads to billions of dollars in 

losses globally each year, affecting banks, businesses, 

and individual users [3,5]. 

In many cases, fraudulent transactions go unnoticed 

until after completion, making recovery difficult and 

time-consuming [2,19]. To address these challenges, 

real-time fraud detection systems have gained 

importance by enabling continuous monitoring and 

instant identification of suspicious activities [6,7]. The 

proposed system, “Real-Time Fraud Detection 

Dashboard for Transactions using Spring Boot and 

SQL,” focuses on detecting anomalies based on 

transaction patterns such as unusual transaction 

amounts, high frequency of transactions, and behavioral 

inconsistencies [4,8,16]. 

By integrating secure admin authentication, real-time 

dashboard analytics, and automated fraud detection 

techniques, the system reduces manual effort and 

enhances decision-making efficiency [5,6]. This approach 

improves security, minimizes financial risks, and 

provides a reliable platform for monitoring and 

managing financial transactions effectively [1,7,20]. 

 

1.1 PURPOSE 

This paper proposes a real-time fraud detection 

dashboard for financial transactions using technologies 

like Spring Boot and SQL [5,6]. The system monitors 

transactions continuously and detects suspicious 

activities based on patterns such as unusual amounts 

and transaction frequency [4,8,16]. By providing a 

centralized dashboard with real-time alerts and 

analytics, it simplifies fraud detection and improves 

decision-making [6,7]. This approach reduces manual 

effort, minimizes financial risks, and enhances security 

and reliability in financial systems [1,5,7]. 

 

1.2 MOTIVATION 

In today’s fast-paced digital world, the rapid growth of 

online financial transactions brings significant 

challenges, including delayed fraud detection, manual 

verification processes, and increasing fraudulent 

activities [1,3,18]. Traditional systems often fail to detect 

suspicious transactions in real time, leading to financial 

losses and reduced trust [7,17]. Real-time fraud detection 

systems provide an effective solution by continuously 

monitoring transactions and identifying anomalies using 

pattern analysis [6,7]. 

By implementing a real-time fraud detection dashboard 

using technologies like Spring Boot and SQL, the system 

enables instant alerts, improved monitoring, and 

efficient decision-making [5,6]. This approach helps 

reduce fraud, enhance security, and allow organizations 

to manage financial transactions with greater confidence 

and reliability [5,7,20]. 

 

1.3 PROBLEM STATEMENT 

Traditional fraud detection systems face challenges such 

as delayed detection, manual verification, and inability 

to handle large volumes of transactions efficiently 

[2,7,18]. These limitations increase the risk of financial 

loss and make the process slow and unreliable [3,19]. 

This paper aims to address these issues by proposing a 

real-time fraud detection dashboard for financial 

transactions [5,6]. 

By leveraging technologies like Spring Boot and SQL, the 

system continuously monitors transaction data and 

detects suspicious activities based on predefined 

patterns [4,8,16]. The dashboard provides instant alerts 

and visual insights, ensuring faster verification and 

better decision-making [6,7]. This solution streamlines 

fraud detection and reduces the risks associated with 

traditional methods [1,5,7]. 

 
2. LITERATURE REVIEW  

Various studies focus on detecting financial fraud using 

machine learning and real-time systems, showing the 

need for fast and accurate solutions. Traditional 

rule-based methods use fixed limits but cannot handle 

changing fraud patterns effectively. To improve this, 

models like Random Forest and Gradient Boosting help 

in detecting fraud more accurately. Some approaches 

also study user behavior, such as transaction frequency 

and amount changes, to find unusual activities. 

Techniques like the Voted Perceptron model further 

improve detection by reducing errors. However, many 

existing systems do not provide real-time monitoring or 

clear visualization. To solve this, real-time fraud 

detection dashboards combine detection methods with 

simple analytics, helping in continuous monitoring and 

quick decision-making.  

 

2.1 Machine Learning-Based Fraud Detection Systems 

AUTHORS: Sahithi et al. 

This study focuses on detecting financial fraud using 

machine learning techniques, especially ensemble 

models like Random Forest, Gradient Boosting, and 
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XGBoost. These models combine multiple algorithms to 

improve accuracy and reduce false alarms. The system is 

capable of analyzing large amounts of transaction data 

and identifying fraudulent activities effectively. The 

results show that ensemble methods perform better than 

single models in detecting fraud and handling complex 

transaction patterns. 

 

 2.2 Hybrid and Behavior-Based Fraud Detection 

Approaches 

AUTHORS: Karthik et al. 

This research proposes a hybrid fraud detection system 

that uses both supervised and unsupervised learning 

methods. It focuses on analyzing user behavior such as 

transaction frequency, spending patterns, and location 

changes to detect unusual activities. This approach helps 

in identifying new types of fraud that were not seen 

before. The study highlights that behavior-based 

analysis improves the system’s ability to detect fraud 

more efficiently and accurately. 

 

2.3 Data Balancing Techniques in Fraud Detection 

AUTHORS: : Gupta et al. 

Gupta et al. studied the importance of handling 

imbalanced datasets in fraud detection systems. They 

proposed techniques such as SMOTE, oversampling, and 

undersampling to balance the data. These methods help 

in improving the performance of machine learning 

models. The study shows that combining multiple 

balancing techniques leads to better results. It reduces 

bias toward normal transactions and improves fraud 

detection accuracy. Proper data preprocessing plays a 

key role in building effective fraud detection systems. 

 

2.4 Real-Time Stream Processing for Fraud Detection 

AUTHORS: Ekundayo et al. 

Ekundayo et al. introduced a real-time stream processing 

approach for fraud detection using big data tools. Their 

system processes continuous transaction data streams 

using technologies like Hadoop and Spark. It enables 

instant detection of suspicious activities without delay. 

The framework improves scalability and speed in 

high-volume environments. It also supports continuous 

monitoring of financial transactions. This approach is 

essential for building real-time fraud detection systems. 

 

2.5 Anomaly Detection Techniques in Fraud Detection 

AUTHORS: Dhalaria and Gandotra 

Dhalaria and Gandotra proposed an anomaly detection 

approach to identify unusual patterns in transaction 

data. Their system focuses on detecting deviations from 

normal user behavior rather than relying only on 

predefined fraud cases. This helps in identifying new 

and unknown types of fraud effectively. The model 

continuously monitors transactions and flags suspicious 

activities. It improves detection capability by focusing on 

abnormal patterns. This approach is useful for enhancing 

fraud detection accuracy in dynamic enviro. 

 

3. PROPOSED SYSTEM 

The proposed system is a real-time fraud detection 

dashboard that integrates machine learning with a 

web-based application to identify fraudulent 

transactions efficiently. Developed using Spring Boot, 

MySQL, and web technologies, it uses a Random Forest 

model to analyze transactions, provide real-time alerts, 

and support quick decision-making through visual 

analytics.  

Advantages of Proposed System  

• Real-time fraud detection enables instant 

identification of suspicious transactions.  

• Machine learning improves accuracy by analyzing 

complex patterns.  

• Automation reduces manual effort in monitoring 

transactions.  

• Provides fraud probability for better 

decision-making.  

• Ensures security and scalability of the system.  

 
3.1 SYSTEM ARCHITECTURE 

 

 

Fig 1 : Architecture Diagram 

3.2 USE CASE DIAGRAM 

A use case diagram in the Unified Modeling Language 

(UML) is a type of behavioral diagram defined by and 

created from a Use case analysis. Its purpose is to 

present a graphical overview of the functionality 

provided by a system in terms of actors, their goals 

(represented as use cases), and any dependencies 

between those use cases. The main purpose of a use case 

diagram is to show what system functions are 

performed for which actor. Roles of the actors in the 

system can be depicted. 



  

 

 
865     International Journal for Modern Trends in Science and Technology 

 

 

 

Fig 2 : Use case Diagram 

 3.3 CLASS DIAGRAM 

The class diagram is used to refine the use case diagram 

and define a detailed design of the system. The class 

diagram classifies the actors defined in the use case 

diagram into a set of interrelated classes. The 

relationship or association between the classes can be 

either an "is-a" or "has-a" relationship. Each class in the 

class diagram may be capable of providing certain 

functionalities. These functionalities provided by the 

class are termed "methods" of the class. Apart from this, 

each class may have certain "attributes" that uniquely 

identify the class. 

 
Fig 3 : Class Diagram 

 

3.4 DATASET 

The dataset used in this project consists of financial 

transaction records designed to support fraud detection. 

It includes both normal and fraudulent transactions, 

helping the system learn patterns 

and identify suspicious activities. 

The dataset contains important features such as 

transaction amount, transaction type (debit/credit), 

transaction channel (ATM/online/branch), customer age, 

occupation, transaction duration, login attempts, and 

account balance. These features provide valuable 

insights into user behaviour and transaction 

characteristics.  

The dataset is collected from publicly available sources 

like Kaggle or generated synthetically to simulate 

real-world scenarios. Before using it, 

the data is preprocessed by cleaning, encoding 

categorical values, and normalizing numerical data. It is 

then used to train the Random Forest model, which 

helps in predicting fraud probability and improving the 

accuracy of real-time fraud detection in the system.  
 
4. RESULTS 
 

SIGN IN PAGE 

 
CREATE ACCOUNT 

 
INVESTIGATION – RUN FRAUD SCORING 
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INVESTIGATION – TRANSACTION TYPE 

  

INVESTIGATION - OCCUPATION  

 
 

CONCLUSION 

The Real-Time Fraud Detection Dashboard improves 

financial security by enabling real-time monitoring and 

analysis of transactions using Spring Boot, SQL, and web 

technologies. It provides secure authentication, dynamic 

dashboards, fraud analytics, and reporting features to 

quickly detect suspicious activities and support 

decision-making. With scalable architecture, strong 

security measures, and user-friendly design, the system 

enhances fraud prevention and ensures efficient, reliable 

transaction management. Additionally, it 

supports data-driven insights through visualization and 

historical analysis of fraud patterns. The modular design 

also allows future integration of advanced technologies 

like machine learning and real-time alert systems.  

FUTURE SCOPE 

• Model Optimization and Retraining: The existing 

Random Forest model can be improved using 

advanced tuning techniques and continuous 

retraining. This will enhance accuracy and adapt to 

new fraud patterns. It ensures better real-time fraud 

detection performance.  

• Advanced User Behavior Analysis: Future systems 

can analyze detailed user behavior such as 

transaction frequency and patterns. This helps in 

detecting personalized fraud activities. It increases 

the precision of anomaly detection.  

• Real-Time Alert and Notification System: A 

notification system can be added to send instant 

alerts via email or SMS. This enables quick response 

to suspicious transactions. It helps in minimizing 

financial risks effectively.  

• Integration with Payment Platforms: The system 

can be integrated with platforms like Stripe and 

PayPal. This allows real-time monitoring across 

multiple payment channels. It improves practical 

implementation in financial systems.  

• Cloud Deployment and Scalability: Deploying the 

system on cloud platforms like Amazon Web 

Services or Microsoft Azure enhances scalability and 

performance. It supports handling large volumes of 

transaction data. This makes the 

system enterprise-ready. 
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