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ABSTRACT

With the rapid growth of digital technologies and internet-based services, cyberattacks have become increasingly
sophisticated and difficult to detect using traditional security mechanisms. Conventional systems such as firewalls
and intrusion detection systems primarily focus on identifying and blocking known threats, but they often fail to
analyze attacker behavior or detect unknown and evolving attack patterns. This creates a significant gap in modern
cybersecurity, where understanding the intent and strategy of attackers is as important as preventing the attack
itself.

This research proposes MazeCryptX, an adaptive honeypot-based cybersecurity framework designed to monitor,
analyze, and classify attacker activities in real time. The system deploys multiple deceptive environments, including
SSH and web-based honeypots, to attract potential attackers and record their interactions. These interactions are
logged and enriched with additional intelligence such as geographic location, network ownership, and potential VPN
or cloud usage.

To enhance analysis, the system integrates machine learning techniques, specifically clustering algorithms, to
identify attacker personas based on behavioral patterns such as login attempts, command usage, and session
duration. Additionally, suspicious files can be executed in a secure sandbox environment using containerization,
allowing safe observation of malicious behavior and extraction of Indicators of Compromise (1oCs). The collected
data is visualized through an interactive dashboard, providing real-time insights and enabling forensic analysis.
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INTRODUCTION

In today’s digital era, cyber threats are growing rapidly, becoming more advanced and harder to detect. Traditional security
systems mainly focus on blocking attacks, but they often fail to understand how attackers behave or why they target certain
systems. This lack of insight makes it difficult to predict and prevent future attacks effectively. To address this challenge,
the MazeCryptX project introduces an intelligent and interactive cybersecurity approach using honeypots. Instead of
simply stopping attackers, the system attracts them into a controlled environment where their actions can be safely observed
and analyzed. By capturing login attempts, commands, and interaction patterns, the system gains valuable information
about attacker behavior. Additionally, MazeCryptX enhances this data with location details, network information, and
machine learning techniques to classify different types of attackers. This not only improves threat detection but also helps
in understanding attack strategies in a more meaningful way.
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METHODOLOGY

The MazeCryptX system follows a step-by-step approach to capture and analyze cyberattacks in a controlled environment.
First, the system initializes and deploys SSH and web honeypots, which act as fake targets to attract attackers. When
attackers interact with these honeypots, their activities such as login attempts, commands, and inputs are recorded as events.
These events are then enriched with additional information like location (GeolP), network details (ASN), and detection of
VPN or cloud usage. The collected data is processed continuously using an event pipeline and stored for analysis.

To understand attacker behavior, the system applies machine learning (K-Means clustering) to classify attackers into
categories such as scanners, brute-force attackers, and interactive intruders. If any suspicious files are detected, they are
executed safely inside a Docker-based sandbox to observe their behavior and extract important indicators.

Finally, all the analyzed data is displayed on a Streamlit dashboard for real-time monitoring, and detailed forensic reports
can be generated for further investigation. This approach helps convert cyberattacks into useful intelligence for improving
security.
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The system confirms the report creation and provides an option to download the generated forensic report for further
analysis and investigation.

This allows investigators to analyze attacker behavior, track system interactions, and understand the sequence of
malicious activities for forensic analysis.
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3. This feature helps security analysts monitor ongoing attacks, track attacker activities, and identify threat patterns for
forensic investigation and threat intelligence.
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4. The system successfully predicts the attacker persona as “Brute Forcer,” helping analysts understand the attack
behavior pattern for improved threat intelligence and response.

r

©. Attacker Persona Analysis

Train ML Model

Persona: Brute Forcer

CONCLUSION

In conclusion, the MazeCryptX project presents an advanced and practical approach to modern cybersecurity by moving
beyond traditional defensive mechanisms. Instead of only blocking attacks, the system focuses on understanding attacker
behavior through the use of interactive honeypots, real-time monitoring, and intelligent analysis. By capturing attacker

activities such as login attempts, commands, and interaction patterns, the system transforms malicious actions into valuable
security insights.

The integration of data enrichment techniques allows the system to provide detailed information about attackers, including
their geographic location, network details, and possible use of VPN or cloud services. Additionally, the use of machine
learning (K-Means clustering) helps in classifying attackers into meaningful categories, enabling better understanding of

their intent and strategies. The inclusion of a sandbox environment further enhances the system by safely analyzing
suspicious files and extracting important indicators of compromise.
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The Streamlit-based dashboard offers an interactive platform for visualizing attacks, replaying sessions, and generating
forensic reports, making the system useful for both real-time monitoring and post-attack analysis. Overall, MazeCryptX
successfully demonstrates how combining deception techniques, behavioral analysis, and intelligent technologies can create
a more proactive and adaptive cybersecurity solution.

This project not only improves threat detection but also contributes to cybersecurity research by providing a deeper
understanding of attacker behavior, making it a valuable tool for future advancements in digital security.
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