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ABSTRACT

Insider threats pose a significant risk to
organizational security, as malicious or
negligent actions by authorized users can
lead to data breaches, financial losses, and
operational  disruptions.  Traditional
security mechanisms such as rule-based
monitoring and signature-based detection
are often ineffective in identifying
complex and evolving insider behaviours.
This paper presents a Machine Learning-
Powered Insider Threat Detection System
that analyzes user behaviour patterns to
detect potential insider threats accurately.
The proposed system utilizes machine
learning  algorithms  to  evaluate
behavioural attributes and classify
activities as normal or malicious. A web-
based interface is developed using Python,
HTML, CSS, and JavaScript to allow easy
interaction  and  real-time  threat

prediction. Experimental results

demonstrate that the system effectively

identifies insider threats and enhances

organizational security by enabling

proactive risk mitigation.
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INTRODUCTION

With the rapid growth of digital
technologies and networked systems,
organizations increasingly rely on internal
users to access critical data and resources.
While external cyberattacks receive
significant attention, insider threats remain
one of the most challenging security issues
due to the legitimate access privileges held
by insiders. Insider threats may arise from

malicious intent, negligence, or
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compromised credentials, making detection
difficult wusing conventional security
approaches.Traditional  insider  threat
detection systems depend on predefined
rules and static thresholds, which fail to
adapt to evolving user behaviour patterns.
Machine learning provides an effective
solution by learning from historical data
and identifying anomalous activities in real
time. By analyzing user behaviour, access
patterns, and operational metrics, machine
learning models can distinguish between
normal and suspicious actions. This paper
proposes a machine learning-based insider
threat detection system that improves

accuracy, adaptability.
LITERATURE SURVEY

Several studies have explored machine
learning approaches for cybersecurity and
insider threat detection.  Supervised
learning techniques such as Decision Trees,
Random Forest, and Support Vector
Machines have been used to classify user
behavior based on activity logs. These
models offer high accuracy but require
labeled datasets, which are often difficult to
obtain in real-world environments.
Unsupervised learning methods like
clustering and anomaly detection have also
been applied to identify deviations from

normal behavior.

International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Original Research Paper

www.ijdim.com

However, these methods may produce high
false-positive  rates. Recent research
focuses on hybrid approaches that combine
multiple behavioral features and machine
learning models to enhance detection
performance. Despite these advancements,
many existing systems lack real-time
detection capabilities and user-friendly

interfaces.
RELATED WORK

Insider threat detection has been studied
using rule-based monitoring and traditional
security policies, but these methods fail to
detect complex user behavior patterns. To
improve accuracy, researchers have applied
machine learning techniques such as
Decision Trees and Random Forest to
classify insider activities based on
behavioral data. Unsupervised and anomaly
detection methods have also been explored,
though they often produce high false
positives. Recent deep learning approaches
offer better detection capabilities but
require high computational resources. The
proposed system adopts an efficient
machine learning approach that balances

accuracy and practical implementation.
EXISTING METHOD

Traditional insider threat detection methods

depend on predefined rules, access control
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policies, and manual monitoring. These
systems analyze login attempts, file access,
and network usage using static thresholds.
However, such approaches fail to detect
subtle behavioural anomalies and are
ineffective against evolving attack patterns.
Additionally, manual analysis is time-
consuming and prone to human error,

resulting in delayed threat identification.
PROPOSED METHOD

The proposed system employs machine
learning techniques to analyze user
behavioural attributes and detect insider
threats. Input parameters representing
behavioral characteristics are processed and
evaluated using trained machine learning
models. The system classifies activities as
either normal or malicious based on learned
patterns. A web-based application s
developed wusing Python for backend
processing and HTML, CSS, and
JavaScript for frontend interaction. Users
can input behavioral parameters, and the
system provides instant threat prediction
results. This approach improves detection
accuracy, reduces false positives, and

enables proactive security management.

SYSTEM ARCHITECTURE
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Fig 1: Architecture of the project

The system architecture consists of simple
sequential blocks. User behaviour data is
first collected through the input interface.
This data is then preprocessed to remove
inconsistencies and prepare it for analysis.
The processed data is passed to the machine
learning classification module, which
analyzes behaviour patterns to identify
insider threats. Based on the classification,
the system determines whether the activity
is normal or malicious. Finally, the
prediction result is displayed to the user

through the result visualization module.

RESULTS AND DISCUSSION

) Machine Learning-Powered Insider Threat Detection
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Fig 2: Home Page

The home page introduces the insider
threat detection system and provides
navigation options to access the threat

identification module.
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Fig 3: Threat Identification Page

Threat Identification page of the system. It
acts as a navigation and control interface
that allows users to access different
modules of the application. The About
option provides basic information about the
system, the Threat Detection button directs
the user to the input page for performing
insider threat analysis, and the Return to
Home option allows easy navigation back
to the main page. This page helps users
move  between

efficiently system

functionalities and initiate threat detection.

International Journal of

DATA SCIENCE AND IOT MANAGEMENT SYSTEM

Original Research Paper
www.ijdim.com

& Threat Detection

Fig 4: Threat Detection

Threat Detection input interface of the
system. The page allows the user to enter
behavioural parameter values labeled as O,
C, E, A, and N, which represent monitored
user behaviour attributes. These inputs are
used by the machine learning model to
analyze activity patterns. After entering the
required values, the user clicks the Predict
button to submit the data for analysis. The
system then processes the inputs and
determines whether the behavior indicates a
potential insider threat. The Return button
allows the user to navigate back to the

previous page.
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8, Prediction Result
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Fig 5: Prediction Result Page

Based on the machine learning model’s
evaluation, the system displays the result as
“Threat Detected” or “No Threat
Detected”. This output enables security
administrators  to  take = immediate
preventive actions. The experimental
results demonstrate that the proposed
system accurately detects insider threats
and improves organizational security by

reducing response time and enhancing

situational awareness
CONCLUSION

This paper presented a Machine Learning-
Powered Insider Threat Detection System
designed to enhance organizational
security. By analyzing user behavior
through machine learning techniques, the
system effectively identifies potential
insider threats that traditional methods fail
to detect. The web-based interface ensures
ease of use and real-time threat prediction.

The proposed approach improves detection
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accuracy, reduces manual intervention, and

supports  proactive  risk  mitigation

strategies.
FUTURE SCOPE

Future enhancements may include
integrating deep learning models for
improved accuracy, incorporating real-time
log streaming, and deploying the system on
cloud platforms for scalability. Additional
features such as role-based access control,
alert notifications, and integration with
Security  Information  and  Event

Management (SIEM) systems can further

strengthen the system’s effectiveness.
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