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PROBLEM STATEMENT AND RESEARCH OBJECTIVE FOR

CYBERSECURITY AND THREAT DETECTION

Problem Statement

Since cyber threats are constantly changing, there is a great danger to digital
infrastructure that calls for sophisticated detection and response systems.
Traditional cybersecurity techniques including rule-based systems and signature-
based threat detection have difficulty dealing with new developments including
zero-day exploits, insider attacks, and advanced phishing tactics. Recent
developments in Artificial Intelligence (Al) and Machine Learning (ML) have
shown better threat detection using anomaly detection, behavioural analysis, and
real-time response automation. Notwithstanding these improvements, existing
Aldriven cybersecurity solutions have many significant drawbacks, such as high
false positive rates, hostile vulnerabilities, computational overhead, and ethical

concerns.

Especially in Internet of Things (loT) settings and insider threat cases, the
literature emphasizes the accuracy of deep learning models; including
Convolutional Neural Networks (CNNs) and Recurrent Neural Networks

(RNNS); in identifying cyber dangers. Still, these techniques demand significant

computational power, therefore restricting their use in resource-limited settings.

Natural Language Processing (NLP)based threat detection has also shown

promise in reducing phishing attacks, but bias in Al training data and model
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opacity are still significant problems. Moreover, adversarial machine learning
approaches enable threat agents to go around Al security systems, therefore

compromising the strength of current cyber security models.

Even with these developments, there is a crucial lack in linking artificial
intelligence cyber security systems with current security infrastructure to improve
real time threat answer, increase computer efficiency, and guarantee moral
openness. Effective real-world applications would call for research to create
adaptive, explainable, and computationally efficient Aldriven security systems
that can effectively fight cyber risks while also handling adversarial robustness,

ethical issues, and deployment problems.

Research Objectives:

This study's main goal is to create an improved Albased cyber security

architecture that improves ethical openness, response automation, and threat

detection. The particular objectives are:

e To assess artificial intelligence-based cyber security systems in terms of
their capacity to find and stop changing internet threats together with their
benefits, constraints, and operational issues.

To assess the performance of many machine learning approaches; such
supervised learning., unsupervised learning., and reinforcement learning;

In internet security scenarios.




e To create an Alpowered cybersecurity system that improves live threat

identification and meshes effortlessly with current security systems.

Given artificial intelligence-driven threat detection models, research the

moral, openness, and adversarial risks thereof and suggest approaches to
improve Al explainability and governance.
e To maximize Aldriven cybersecurity solutions to lower computational

overhead and increase scalability, particularly in 10T and cloud settings.
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