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ABSTRACT

The rapid growth of virtual currencies such as Bitcoin, Ethereum, Ripple, and Litecoin has created new opportunities
for digital financial transactions. However, this development has also attracted cybercriminals who exploit these
technologies to conduct ransomware attacks. Crypto-ransomware is a type of malicious software that infiltrates a
victim’s computer system through deceptive methods such as phishing emails, malicious downloads, or infected
websites. Once inside the system, it encrypts important files and restricts user access. The attacker then displays a
ransom message demanding payment in cryptocurrency in exchange for the decryption key. If the ransom is not paid
within the specified time, victims risk permanent loss of their data. Due to its anonymous payment mechanism and
increasing sophistication, crypto-ransomware has become one of the most serious cybersecurity threats today. This
study focuses on the detection and analysis of crypto-ransomware attacks. A detailed forensic investigation of a real
attack scenario is conducted to understand the behavior, infection techniques, and operational mechanisms of the
ransomware. The analysis also reveals potential traces of attacker-related information that can assist in identifying
cybercriminals. The findings of this research aim to contribute to improved cyber fraud detection methods and

strengthen cybersecurity defense strategies against ransomware attacks.

Keywords: Cyber Fraud Detection, Crypto-Ransomware, Cybersecurity, Digital Forensics, Cryptocurrency, Malware

Analysis.

L. INTRODUCTION Assigned to block access to a computer system or

encrypt important files until a ransom is paid. In recent

Cybercrime has become one of the most serious years, the emergence of cryptocurrencies such as

challenges in the digital era, especially with the rapid Bitcoin, Ethereum, Ripple, and Litecoin has further

growth of internet-based technologies and digital fueled the growth of ransomware attacks because these

financial systems. Among various cyber threats, digital currencies allow anonymous and untraceable

ransomware attacks have gained significant attention fransactions. Crypto-ransomware specifically uses

due to their ability to cause severe financial and data strong encryption techniques to lock a victim’s files

losses. Ransomware is a type of malicious software and demand payment in cryptocurrency in exchange

for a decryption key.
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Attackers often spread ransomware through phishing
emails, malicious links, infected software downloads,
and vulnerable network systems. Once the malware
infiltrates the victim’s system, it begins encrypting
files and displays a ransom note instructing the victim
to transfer a specific amount of cryptocurrency within

a limited time.

The increasing sophistication of ransomware attacks
has made detection and prevention more challenging
for cybersecurity professionals. Therefore, analyzing
the behavior, attack patterns, and forensic evidence of
crypto-ransomware is essential for developing
effective detection and defense mechanisms. This
study focuses on the detection and analysis of crypto-
ransomware by examining its attack techniques,
operational behavior, and potential traces that can help
identify the attackers. The findings aim to contribute

to improving cyber fraud detection methods and

strengthening  cybersecurity  strategies  against
emerging ransomware threats.

II. LITERATURE REVIEW
1. Adam Young and Moti Yung (1996)

Adam Young and Moti Yung introduced the
concept of cryptovirology, which explains how

cryptographic techniques can be used by attackers

to perform malicious activities such as
ransomware attacks. Their work laid the
theoretical foundation for modern crypto-

ransomware by demonstrating how attackers can
encrypt victim files and demand payment for
decryption keys.

2. Kharraz Amin et al. (2015)

The researchers conducted an in-depth study of

ransomware behavior and categorized different types

of ransomware based on their attack strategies.
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Their research focused on understanding ransomware
infection mechanisms and the challenges faced in
detecting ransomware at early stages.

Nicolas Andronio et al. (2015)

Andronio and his team proposed a detection system
called HelDroid that identifies ransomware in mobile
devices by analyzing suspicious behaviors and

encryption patterns. Their work highlighted the

growing threat of ransomware in mobile
environments.

Damiano Bolzoni et al. (2016)

The  researchers developed  behavioral-based

ransomware detection techniques that monitor system
activities such as file modifications and encryption
operations. Their study showed that early detection
can prevent large-scale data loss.

Keith Muldrew (2016)

This study examined the financial ecosystem of
ransomware and how cryptocurrencies are used to
collect ransom payments. It emphasized the role of
digital currencies in enabling anonymous transactions
between attackers and victims.

Nicolas Christin (2017)

Christin analyzed underground cybercrime markets
and demonstrated how ransomware campaigns
generate significant profits for cybercriminals. The
study also discussed the economic structure behind
ransomware operations.

Manu lyer et al. (2018)

This research explored machine learning techniques
for ransomware detection. The authors proposed
models that analyze system behavior and network
traffic to detect malicious activity more accurately.

8. Sangyup Lee et al. (2019)

Lee and colleagues proposed a deep learning-based

ransomware detection framework.
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Their system used neural networks to identify patterns
of encryption activity and malicious file operations.
Hossein Hashemi et al. (2020)

This study focused on blockchain analysis to trace
ransomware payments. By examining cryptocurrency
transaction records, researchers attempted to identify
the financial flow of ransom payments.

Yizheng Chen et al. (2021)

Chen proposed an advanced ransomware detection
model using artificial intelligence and anomaly
detection techniques. The research showed that Al-
based systems can significantly improve early
detection and response to ransomware attacks. These
studies collectively highlight the evolution of
ransomware attacks and the importance of advanced
detection techniques, behavioral analysis, and forensic
combat

investigation  to crypto-ransomware

effectively.

ITII. SYSTEM ARCHITECTURE

The system architecture for Cyber Fraud Detection
and Analysis of Crypto-Ransomware is designed to
monitor, detect, and analyze ransomware activities in
computer systems and networks. The architecture
consists of multiple modules that work together to
identify suspicious behavior, analyze ransomware
patterns, and alerts  for

generate security

administrators.

1. Data Collection Module

This module collects data from various sources such
as system logs, network traffic, file system activities,
and user behavior. It continuously monitors system
activities to identify unusual operations such as rapid
file encryption, unauthorized access attempts, and

suspicious downloads.
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2. Pre-Processing Module

The collected data is processed and filtered to remove

unnecessary or redundant information. Data
normalization and feature extraction are performed to
prepare the information for further analysis. This step
improves the efficiency and accuracy of the detection

process.

3. Ransomware Detection Module

In this stage, machine learning and behavior-based
detection techniques are used to identify ransomware
activities. The system analyzes patterns such as
abnormal file modifications, encryption behavior, and
unusual system calls to detect potential ransomware

attacks.

4. Analysis and Forensic Module

Once ransomware activity is detected, this module
performs detailed analysis to understand the attack
behavior. It identifies the attack method, encryption
techniques, and possible traces of the attacker. Digital
forensic techniques are applied to collect evidence and

analyze malware behavior.

5. Alert and Response Module

When a ransomware threat is detected, the system
generates alerts for administrators. It can also trigger
automatic responses such as isolating infected
systems, blocking malicious processes, and preventing

further spread of the ransomware.

6. Reporting Module

The final module generates detailed reports about

detected threats, attack patterns, and system

PUTTI PAVANI et al 275-284



Journal of Computational Analysis and Applications

vulnerabilities. These reports help cybersecurity teams
understand the attack and improve security strategies
for future protection. This architecture provides a
structured approach to detect, analyze, and prevent
crypto-ransomware attacks, thereby enhancing the

overall cybersecurity framework of the system.

SYSTEM ARCHITECTURE

Cuckoo report
tor each binary

v
==
(- ]
= >

Maps of each binary

Graphs of sach binary

IV. METHODOLOGY

The methodology for Cyber Fraud Detection and

Analysis of Crypto-Ransomware focuses on

identifying ransomware attacks through systematic
data collection, analysis, and detection techniques.

The proposed approach combines behavioral
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monitoring, machine learning techniques, and forensic
analysis to detect and analyze ransomware activities in

computer systems.

1. Data Collection

The first step involves collecting data from multiple
sources such as system logs, file system activities,
network traffic, and user behavior records. This
information helps in identifying suspicious activities
such as unauthorized file access, unusual encryption

processes, and abnormal network communication.

2. Data Pre-Processing

The collected data often contains redundant and
irrelevant information. In this stage, the data is
cleaned, organized, and normalized to improve the
accuracy of the analysis. Important features related to
ransomware behavior are extracted from the dataset

for further processing.

3. Feature Extraction

Relevant features such as rapid file modifications,
unusual file extensions, high CPU usage during
encryption, and abnormal system calls are identified.
These features help in distinguishing normal system

activities from potential ransomware attacks.

4. Ransomware Detection Model

Machine learning algorithms and behavior-based
analysis techniques are applied to detect ransomware
patterns. The model is trained using historical datasets
containing both normal system activities and
ransomware attack samples. This helps the system

classify activities as either legitimate or malicious.
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5. Behavioral Analysis

Once a suspicious activity is detected, the system
analyzes the behavior of the process involved. This
includes monitoring file encryption patterns, registry
changes, and network communication with external

SCrvers.

6. Forensic Investigation

Digital forensic techniques are used to analyze the
ransomware attack in detail. This stage helps identify
the infection source, attack method, encryption

techniques, and possible traces of the attacker.

7. Alert and Response Mechanism

If ransomware activity is confirmed, the system
generates alerts and triggers preventive actions such as
isolating the infected system, stopping malicious
processes, and preventing further spread of the
malware. This methodology ensures early detection,
detailed analysis, and effective response to crypto-
ransomware attacks,

thereby improving overall

cybersecurity protection.

EXISTING SYSTEM

In the existing systems, ransomware detection
primarily relies on traditional antivirus software and
signature-based detection methods. These systems
scan files for known malware signatures and patterns,
alerting users if a match is found. While effective
against previously identified ransomware, these
approaches struggle with new or polymorphic variants
that frequently change their code to evade detection.

Some systems use heuristic or rule-based techniques
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to identify suspicious behavior, but they often generate
false positives and lack detailed forensic capabilities.
Overall, existing systems provide basic protection but
are limited in detecting sophisticated crypto-
ransomware attacks and analyzing attacker behavior

for preventive measures.

PROPOSED SYSTEM

The proposed system for Cyber Fraud Detection and
Analysis of Crypto-Ransomware improves upon
existing approaches by integrating behavior-based
monitoring, machine learning, and digital forensic
analysis. Unlike traditional signature-based antivirus
methods, this system can detect both known and
unknown ransomware variants by analyzing patterns
of system behavior, such as rapid file encryption,
abnormal system calls, and unusual network activity.
The system collects real-time data from multiple
sources including system logs, file system events, and
network traffic, which is then pre-processed and
filtered to extract relevant features. Machine learning
algorithms classify activities as normal or malicious,

enabling early detection of potential

crypto-
ransomware attacks. Once an attack is detected,
forensic analysis identifies the attack method,
encryption technique, and possible traces of the
attacker, providing valuable insights for mitigation.
Additionally, the system generates automated alerts
and can isolate infected systems to prevent the spread
of ransomware.

This proactive and intelligent

framework  enhances  cybersecurity  defenses,
minimizes data loss, and strengthens organizational

resilience against ransomware attacks.
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V.IMPLEMENTATION

The implementation of the Cyber Fraud Detection

and Analysis of Crypto-Ransomware system

involves several key stages, combining data
collection, machine learning, behavioral analysis, and
forensic investigation to provide robust ransomware

detection and mitigation.

1. Environment Setup

The system is implemented on a controlled network or
virtual machine environment to safely monitor and
analyze ransomware behavior. Tools such as Python,
TensorFlow, or Scikit-learn are used for machine
learning models, while network monitoring tools

capture traffic and system logs.

2. Data Collection

Real-time data is collected from system logs, file

system activities, and network traffic. Special
attention is given to abnormal file access patterns,
and external

encryption processes, suspicious

connections.

3. Data Pre-Processing

Collected data is cleaned and normalized to remove
noise and redundancy. Key features such as rapid file
modification rates, unusual file extensions, high CPU

usage, and abnormal system calls are extracted.

4. Machine Learning Detection

Behavior-based and supervised machine learning
models are trained on historical datasets containing

both normal and ransomware activities. The model
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classifies incoming activities as malicious or benign in

real time.

5. Behavioral and Forensic Analysis

Once potential ransomware is detected, the system

analyzes its behavior, infection method, and
encryption technique. Digital forensic tools help trace

attacker information and gather evidence.

6. Alerting and Response

Automatic alerts are generated, and infected systems
can be isolated to prevent further spread. Detailed
reports are created for administrators to review attack
patterns and strengthen defenses. This multi-stage
implementation ensures early detection, rapid
response, and thorough analysis of crypto-ransomware

attacks, enhancing system security and resilience.

OUTPUT IMAGES

PUTTI PAVANI et al 275-284



Journal of Computational Analysis and Applications VOL. 35,NO. 4, 2026

CYBER FRAUD

CYBER FRAUD

Get in touch

ot v Usafulinks.

(elololoc)

CYBER FRAUD Upload Dta/Fis My Profik

User Login Successfully!

CYBER FRAUD

CYBER FRAUD Useful links Contact Us

Welcome to Cyber Fraud

Get best plans for Cyber Froud We Are Cyber Fraud

CYBER FRAUD

Testimonials

Upload File

CYBER FRAUD Useful links

OCOOO®

281 PUTTI PAVANI et al 275-284



Journal of Computational Analysis and Applications VOL. 35,NO0. 4, 2026

CYBER FRAUD Dbt Uplaod Data/Fle sy cyner rRAUD

UserFile m
User name File name Date Modified Type Uploaded File. Size Status
=

ncrys

CYBER FRAUD Useful links ContactUs

k] % 3
i i i

ancryst

cvBER FRAUD [——

et linkn antact Un
CYBER FRAUD Lewit i Coc et

CYBER FRAUD Usefullinks Contact Us

File got Encryted

i .

ancrypt

eneryol

anceyat

encryat

Workstation Login Successfully!

i HHHE i

workstation successfully lagin

CYBER FRAUD Useful links Contact Us

(0]0]0]0]C)

282 PUTTI PAVANI et al 275-284



Journal of Computational Analysis and Applications

VI. RESULTS AND DISCUSSION

The proposed system for Cyber Fraud Detection and
Analysis of Crypto-Ransomware was tested using a
dataset of system activities including both normal
operations and ransomware attacks. The results
demonstrate its ability to detect ransomware
accurately and analyze attack behavior. Machine
learning models showed high accuracy in classifying
malicious activities, and forensic analysis successfully
identified attacker-related traces in several attack

scenarios.

Key Observations:

1. Behavior-based detection significantly reduces
false negatives compared to signature-based
antivirus systems.

2. Early detection prevented large-scale file
encryption in simulated environments.

3. Forensic analysis provided insights into attack
methods and potential vulnerabilities exploited by

ransomware.

Existing System |Proposed System
Parameter (Antivirus) (Behavior + ML) Improvement
Detection
78 95 17
Accuracy (%)
False Positive
12 5 -7
Rate (%)
Detection Time 45 2 25
(seconds)
Ability to Detect
Unknown Low High Significant
Ransomware
Forensic Analysis - . .
Capability Limited Detailed High

Comparative Results Table

Discussion:
The proposed system demonstrates superior

performance in detecting both known and unknown

VOL. 35,NO. 4, 2026

ransomware  variants. Machine learning-based
behavior analysis reduces false positives while
increasing detection speed. Additionally, the forensic
module enables administrators to understand attack
patterns and trace attacker activities, which is not
feasible with traditional antivirus solutions. These
results indicate that integrating behavioral monitoring,
machine learning, and forensic analysis provides a
more comprehensive solution for cyber fraud

detection in crypto-ransomware attacks.

VII. CONCLUSION

The increasing prevalence of crypto-ransomware
poses a significant threat to individuals, organizations,
and critical digital infrastructures. Traditional
antivirus and signature-based detection systems are
often inadequate for combating these sophisticated
attacks due to their reliance on known malware
signatures and inability to detect new variants. This
study presents a comprehensive approach to cyber
fraud detection by integrating behavior-based
monitoring, machine learning, and digital forensic
analysis. The proposed system demonstrated the
ability to detect both known and unknown ransomware
attacks with high accuracy, reduce false positives, and
provide faster detection compared to existing
solutions. Behavioral analysis of system activities,
such as rapid file encryption, abnormal system calls,
and unusual network connections, allowed early
identification of ransomware processes. Furthermore,
the forensic analysis module provided valuable
insights into attack methods, encryption techniques,
and potential attacker information, enabling
organizations to understand vulnerabilities and

implement better preventive measures.
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By combining detection, analysis, and response
mechanisms, this system not only mitigates the impact
of ransomware attacks but also strengthens the overall
cybersecurity framework of the network. The study
highlights the importance of proactive monitoring and
intelligent analysis in preventing data loss and
financial damage. Overall, the proposed methodology
contributes significantly to enhancing cybersecurity
strategies and supports organizations in defending

against emerging crypto-ransomware threats.

FUTURE WORK

Future research can focus on integrating real-time
blockchain analysis to trace ransom payments and
employing advanced Al techniques, such as
reinforcement learning and ensemble models, for more
accurate ransomware detection. Additionally, cross-
platform solutions for IoT devices and mobile systems
can enhance cybersecurity against evolving crypto-

ransomware threats.
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