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ABSTRACT
As cyber threats become more sophisticated, attackers leverage 
stealth techniques such as fileless malware and memory-based 
exploits, bypassing traditional security measures. Organizations 
struggle to detect unauthorized logins and preserve forensic 
evidence essential for incident response and compliance. The 
Enhanced Security Monitoring & Evidence Collection System 
proactively identifies security threats, integrates forensic 
techniques, and automates evidence preservation, strengthening 
cybersecurity resilience.

BACKGROUND
Modern cyber threats often operate entirely in volatile memory, 
leaving little trace on disk-based security solutions. Memory 
forensics plays a crucial role in identifying malicious activities, 
unauthorized logins, and hidden processes that evade standard 
detection methods. This project combines event-driven security 
monitoring and advanced forensic analysis to empower security 
professionals with actionable insights for mitigating intrusions and 
safeguarding digital infrastructures.

PROBLEM
Many security breaches occur due to unauthorized login attempts 
and stealth malware that bypass conventional security measures. 
Threat actors often manipulate system memory, leaving limited 
traces on disk. Real-time monitoring and forensic analysis are 
crucial for detecting these threats before significant damage 
occurs. Existing solutions lack a structured approach to memory 
forensics, making investigation difficult.

CONCLUSION
The Enhanced Security Monitoring & Evidence Collection System 
strengthens cybersecurity by detecting unauthorized logins, preserving 
forensic evidence, and analyzing security threats in real time. It automates 
event monitoring, memory dump collection, and file integrity verification, 
ensuring reliable forensic investigations. By integrating event-driven 
monitoring and forensic techniques, this system provides a proactive 
cybersecurity tool, enabling organizations to detect, analyze, and mitigate 
security risks effectively. Future enhancements could include monitoring 
for modifications of malware, rootkits, or any suspicious devices connected 
during the login process. 
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Figure 1: Forensics Analysis Process
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Figure 2: Real-time Monitoring and Evidence Collection
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RESULTS AND ANALYSIS
This tool was successfully tested, demonstrating its ability to detect 
unauthorized login attempts, collect forensic evidence, and 
generate structured security reports. The system accurately 
identified suspicious login attempts in real time by continuously 
monitoring Windows Event Logs, reducing response time, and 
improving security awareness. Upon detecting failed logins, it 
triggered memory dump collection, ensuring forensic preservation 
of volatile system data crucial for post-incident investigations. 
Additionally, cryptographic hashing verifies data integrity, 
preventing tampering and ensuring reliable forensic evidence. 
Using Volatility, the collected memory dumps were analyzed for 
hidden threats, injected malicious code, and suspicious activity. 
The system generated JSON-based security reports containing 
detailed event logs and forensic findings, supporting compliance 
and legal investigations.
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