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ABSTRACT

Ransomware is a rapidly growing cyber threat that encrypts victims' data and demands ransom payments for restoration. To mitigate this risk, we propose
a Ransomware Detection Tool that leverages machine learning to identify and respond to malicious behavior in real-time. This tool extracts relevant
features from system activity, including file operations, process behaviors, and entropy patterns, to distinguish between benign and malicious software. By
training on a labeled dataset of ransomware and legitimate applications, the model achieves accurate classification and early detection of ransomware
threats. Integrated with a user-friendly web interface, the tool enables users to scan files and monitor system activity, offering timely alerts and actionable
insights. This solution enhances endpoint security, providing a proactive defense against ransomware attacks with minimal system overhead.
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Introduction

Ransomware has emerged as one of the most significant cybersecurity threats in recent years, targeting individuals, organizations, and critical
infrastructure. It is a type of malicious software that encrypts a victim's data and demands a ransom for decryption, often causing severe data loss and
operational disruptions. As cyberattacks grow in sophistication, there is an increasing need for intelligent and proactive security measures.

The Ransomware Detection Tool is designed to identify and mitigate such threats before significant harm is done. It uses machine learning techniques to
analyze system behavior and detect anomalies that indicate ransomware activity. Key components of the tool include:

« Feature Extraction: Collecting data from file operations, process behaviors, encryption patterns, and system events.

* Classification Model: A trained machine learning model that distinguishes between normal and malicious activity.

* Real-time Monitoring: Continuous analysis of system processes and files to detect potential threats as they occur.

* Alert System: Notifies users immediately upon detection of suspicious activity, allowing for rapid response.

Common techniques used in ransomware detection include entropy analysis, API call monitoring, and behavioral profiling. The tool is also integrated with
a lightweight web interface, enabling users to easily upload and scan files for threats. This proactive approach strengthens endpoint security and reduces
the risk of data compromise from ransomware attacks.

Literature Review

A. Bojan Kolosnjaji used deep learning models (CNNs/RNNSs) to detect ransomware based on system behavior, improving detection of complex
malware patterns.

B. Feng, Zhu, and Tao applied machine learning for behavior-based detection using features like entropy and file activity, achieving accurate
classification.

C. Sgandurra & Mufioz-Gonzalez conducted dynamic ransomware analysis in sandbox environments to identify malicious activity during
execution.

D. Vinayakumar et al. developed deep learning models for analyzing network traffic to detect ransomware and other cyber threats in real time.

E. Berleant (2023) explored automating cybersecurity analysis using NLP and ML to extract patterns and detect evolving ransomware threats.

F.  Salatino (2024) reviewed Al-based tools for malware screening and discussed integrating traditional and modern techniques for ransomware
detection.

G. Li(2022) studied automated threat report generation from logs, highlighting its role in summarizing ransomware behavior across systems.
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H. Ramdhan & Amin (2014) outlined a structured approach to cybersecurity research, guiding literature sourcing and analysis for threat
detection studies.

Methodology

The ransomware detection system involves several key stages to analyze file or system behavior and accurately classify potential ransomware threats.
These stages are detailed below:

3.1 Uploading or Monitoring Input

* The system provides a user interface that allows users to upload files or monitor running system processes for analysis.

« It supports various file types and live activity data, ensuring wide applicability for both offline and real-time detection scenarios.
3.2 Feature Extraction

* System-level behaviors such as file creation/modification, encryption patterns, process execution, and API calls are analyzed.

« Entropy values, file size changes, and abnormal access patterns are extracted as features for classification.

» This step is crucial for identifying behavioral anomalies commonly associated with ransomware.

3.3 Model Training and Testing

* A labeled dataset containing benign and ransomware samples is used to train a supervised machine learning model (e.g., Random Forest, SVM, or
Neural Network).

*» The model learns to differentiate between normal and malicious behaviors based on the extracted features.

* Performance metrics such as accuracy, precision, recall, and F1-score are used to evaluate the model.

3.4 Real-Time Classification

* Once trained, the model is deployed to analyze uploaded files or monitored activities in real time.

» When suspicious patterns are detected, the system classifies the activity as ransomware and triggers an alert.

3.5 Loading of Ransomware Dataset

» A CSV dataset containing labeled records of ransomware and benign file behaviors is used during training and testing.

* The dataset includes various ransomware families to improve model generalization.

3.6 Python Libraries Used

The following Python libraries were utilized in the development of this project:

* Pandas

* NumPy

* Scikit-learn

*» Matplotlib

« Joblib

* Seaborn

Results
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Figure 1

This is the home page of the web application, which is the only page available. It displays a welcome message and provides a brief guide on how to use
the application. Users can start using the app directly from this page.
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About Us

We are a passlonate team committed to cybersecurty. Our Smart Ransomware Detector tool helps users protect their
data by quickly scanning suspicious files using Al-powered algorithms

Contact us at; sup sc
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Figure 2

Welcome to our web application, a tool designed to assist users in detecting ransomware threats efficiently and effectively. Our goal is to provide a user-
friendly platform that enables both cybersecurity professionals and everyday users to upload files or monitor system activities for potential ransomware
attacks. The application processes the input data, analyzes behavioral patterns, and delivers real-time alerts to help protect your valuable data. We are
committed to enhancing cybersecurity awareness and offering practical solutions through advanced machine learning technology.

Upload

Figure 3

At present, the system has completed its analysis of the uploaded file and has determined it to be free of any indicators of malicious ransomware activity

Upload

Figure 4

At present, the system has completed its analysis of the uploaded file and identified indicators consistent with malicious ransomware activity.
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Conclusion

The ransomware detection system represents a significant advancement in applying machine learning and behavioral analysis to cybersecurity. By

leveraging techniques such as feature extraction from file and process behaviours, anomaly detection, and classification algorithms, the system provides

an effective approach to identifying ransomware threats from uploaded files. This project enhances the capability to detect and mitigate ransomware

attacks, offering valuable protection for users and organizations while contributing to the broader field of proactive cybersecurity.
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