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Abstract - Insider threats have become a serious cybersecurity challenge, as malicious or negligent
activities are performed by trusted users within an organization. These threats often involve
unauthorized data access, misuse of privileges, and covert data exfiltration, making them difficult to
detect using traditional security systems. Early detection is essential to protect sensitive data and
maintain system integrity, but conventional rule-based and signature-based methods often fail to
identify complex behavioral patterns associated with insider misuse. This project proposes an
intelligent system for detecting insider threats using cross-artifact digital forensics correlation. The
system analyzes multiple sources of system activity such as login records, file access logs, and external
device usage to identify suspicious behavior. By correlating these artifacts and evaluating user actions
over time, the system assigns a risk score and classifies activities based on severity. Compared to
traditional approaches, this method provides improved detection capability, better adaptability to
unknown threats, and efficient identification of multi-step insider attacks. Therefore, it serves as a
reliable and scalable solution for host-based security monitoring and forensic analysis.
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Introduction

Insider threats have emerged as a critical concern
in modern cybersecurity, as they involve
individuals within an organization who have
legitimate access to systems and data. These
threats may arise from malicious intent,
negligence, or compromised accounts, leading to
unauthorized data access, data leakage, or system
misuse. Unlike external attacks, insider threats
are difficult to detect because they often involve
valid user credentials and normal system access
patterns. With the increasing dependence on
digital systems, the risk of insider misuse has
grown significantly, posing serious threats to
organizations and individuals.

Detecting insider threats requires analyzing user
behavior and system activity to identify abnormal
patterns. Activities such as unusual login times,
excessive file access, and unauthorized use of
external storage devices can indicate potential
misuse. Additionally, system logs, event records,
and device usage history provide valuable
information for identifying suspicious actions. By

analyzing and correlating these artifacts, it is
possible to detect complex insider attack patterns.

Several approaches have been proposed for
insider threat detection using behavior analysis
and log monitoring techniques. Some methods
focus on analyzing individual logs, while others
use statistical and machine learning techniques to
identify anomalies. However, many existing
systems fail to correlate multiple activities,
making it difficult to detect multi-step insider
attacks. These systems may also generate false
positives or lack real-time detection capabilities.

To address these challenges, this project proposes
a cross-artifact correlation-based insider threat
detection system. The system integrates multiple
sources of forensic data and analyzes them
collectively to identify suspicious behavior. By
combining timeline analysis with risk scoring
mechanisms, the proposed approach improves
detection accuracy and provides meaningful
insights into insider activities.
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2.Related Works

Several approaches have been developed to detect
insider threats using different cybersecurity
techniques. Early methods relied on log
monitoring and rule-based detection, which
identify predefined suspicious activities but fail to
detect new and evolving threats. To overcome this
limitation, behavior-based techniques were
introduced to analyze user activity patterns and
detect anomalies.

Machine learning approaches such as clustering,
classification, and anomaly detection have been
widely used to identify unusual user behavior.
These methods analyze system logs, user actions,
and access patterns to distinguish between normal
and suspicious activities. While these techniques
provide improved accuracy, they often require
large datasets and may produce false positives.

Digital forensics techniques have also been
applied to insider threat detection by analyzing
artifacts such as system logs, file access records,
and device usage history. These approaches focus
on identifying evidence of suspicious activity
through detailed analysis of system data.
However, many systems analyze artifacts
independently without correlating them across
multiple sources.

Recent research emphasizes the importance of
correlation-based approaches, where multiple
events are analyzed together to detect complex
attack patterns. By combining behavioral analysis
with forensic data correlation, these systems can
identify multi-step insider threats more
effectively.  Despite  these advancements,
challenges such as real-time detection, scalability,
and accuracy still remain, highlighting the need
for more efficient and integrated solutions.

3.System Design

The system design focuses on developing an
efficient insider threat detection system using
cross-artifact correlation. The proposed system
analyzes multiple sources of user activity data to
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identify suspicious behavior and assign risk
levels. The architecture is designed to ensure
modularity, scalability, and ease of analysis.

The primary contributions of this system are as
follows:

(i) Collecting and processing user activity
data from multiple sources such as login logs, file
access records, and device usage.

(ii) Implementing timeline analysis to
organize events in chronological order for better
understanding.

(iii) Applying correlation techniques to
identify relationships between multiple events.

(iv) Developing a risk scoring mechanism to
classify user behavior based on severity.

3.1 Data Collection:

This process involves collecting system-level
data such as login records, file access logs, and
USB device usage history. The collected data
serves as input for further analysis.

3.2 Event Processing:

In this stage, raw data is processed and structured
into meaningful event records. Each event is
categorized based on its type, such as login, file
access, or device usage.

3.3 Correlation Analysis:

This process identifies relationships between
multiple events to detect suspicious behavior
patterns. For example, accessing sensitive files
after inserting a USB device may indicate
potential data exfiltration.

3.4 Risk Evaluation:

The system assigns a risk score based on
detected patterns and anomalies. The score is
used to classify user behavior into different risk
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levels such as LOW, MEDIUM, and HIGH.
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Fig 1. Dataflow Diagram

4. Object and Scope

The objective of this project is to develop an
intelligent system for detecting insider threats
using behavioral analysis and forensic data
correlation. The system aims to identify
suspicious user activities and prevent potential
security breaches by analyzing system logs and
user behavior patterns.

The scope of this project includes analyzing
multiple types of system data, including login
activity, file access records, and device usage
history. The system focuses on detecting
abnormal patterns and correlating multiple events
to identify insider threats. It is designed to operate
on a single host system and provide structured
outputs for analysis and reporting.

5.Literature Review

Insider threat detection has gained increasing
attention due to the growing number of internal
security breaches. Traditional security systems
are primarily designed to detect external threats,
making them less effective in identifying insider
misuse. As a result, recent research has focused
on behavioral analysis and forensic techniques to
improve detection accuracy.

Behavior-based approaches analyze user activity
patterns to identify anomalies. Techniques such
as user behavior analytics (UBA) and anomaly
detection have been widely used to detect
suspicious actions. These methods rely on
statistical analysis and machine learning to
identify deviations from normal behavior.

Digital forensics approaches focus on analyzing
system artifacts such as logs, files, and device
usage data. These methods provide detailed
insights into user activities and help identify
evidence of suspicious behavior. However,
analyzing artifacts independently may not
provide a complete picture of insider threats.

Correlation-based techniques combine multiple
sources of data to identify complex attack
patterns. By analyzing relationships between
events, these approaches can detect multi-step
insider attacks more effectively. Overall,
combining behavioral analysis with forensic data
correlation provides a more reliable solution for
insider threat detection.

Insider threat detection has become an important
area of research in cybersecurity due to the
increasing number of internal security breaches
and data misuse incidents. Traditional security
systems are primarily designed to detect external
attacks and often fail to identify threats
originating from legitimate users. Recent studies
have focused on behavior-based and anomaly
detection techniques, where user activities such as
login patterns, file access, and system usage are
analyzed to identify deviations from normal
behavior.  Machine learning approaches,
including classification and clustering methods,
have been widely used to improve detection
accuracy; however, they often require large
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datasets and may produce false positives. Digital
forensics techniques have also been applied to
analyze system artifacts such as logs and device
usage history, providing detailed insights into
user actions. More advanced approaches
emphasize the use of correlation-based analysis,
where multiple events are examined together to
detect complex and multi-step insider threats.
Despite these advancements, challenges such as | . il o,

real-time detection, scalability, and accuracy : i
remain, highlighting the need for efficient and : e
integrated solutions like HIDR-Insider. e o ML~ .
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6. Output

The output of the system is presented in a
structured format that includes a timeline of
events, risk assessment, and identified findings.
The results clearly show user activities, detected
anomalies, and corresponding risk levels. This
structured output helps administrators understand
system behavior and take appropriate actions.

The output of the HIDR-Insider system is
presented in a structured and user-friendly format
that provides a clear overview of detected
activities and potential security risks. It includes
a chronological timeline of user actions such as
login events, file accesses, and external device
usage, along with a calculated risk score and
corresponding threat level. The system highlights
key findings such as abnormal behavior patterns
and suspicious activities, enabling quick
identification of potential insider threats.
Additionally, real-time alerts are generated for
high-risk activities, ensuring immediate attention
from administrators. The output may also be
exported in formats such as CSV for
documentation and further analysis. Overall, the
system provides clear, actionable insights that
support effective monitoring, investigation, and
response to insider security incidents.
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7. Results

The results obtained from the proposed system
demonstrate its effectiveness in detecting insider
threats using behavioral analysis and event
correlation. The system successfully identifies
suspicious patterns such as abnormal login times,
excessive file access, and unauthorized device
usage. The results are presented in a clear and
organized format, enabling easy interpretation.
By correlating multiple events, the system
provides deeper insights into user behavior and
improves detection accuracy. The risk scoring
mechanism

effectively classifies activities based on severity,
helping administrators prioritize responses.
Overall, the system shows reliable performance in

8.Conclusion

The proposed HIDR-Insider system provides an
effective solution for detecting insider threats
using cross-artifact correlation and behavioral
analysis. By analyzing multiple sources of system
data, the system can accurately identify
suspicious activities and classify them based on
risk levels.

The system improves detection accuracy by
correlating events and identifying complex
patterns that are not detectable using traditional
methods. It provides structured outputs and
actionable insights, enabling administrators to
take timely and effective measures. Overall, the
proposed approach offers a scalable and efficient
solution for insider threat detection and

identifying potential insider threats.
contributes to improving system security.
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