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1. Problem Statement

In recent years, the digital infrastructure has witnessed significant expansion,
making reliance on electronic systems and services an essential part of the
operations of governmental and private institutions. With this expansion, more
complex and advanced cyberattacks have emerged, relying on new methods that
are difficult for traditional security systems to handle, especially those based on
fixed rules or signatures of previous attacks.

At the same time, traditional intrusion detection systems face major challenges,
such as high false alarm rates, weak ability to detect modern attacks (Zero-day
Attacks), in addition to their inability to process and analyze the massive data
generated by modern systems such as cloud services and the Internet of Things.

On the other hand, artificial intelligence technologies—especially machine
learning and deep learning—offer better capabilities for analyzing network
behavior and recognizing abnormal patterns. Despite this advantage, their
application in real-world environments faces challenges related to limited data,
difficulty in generalization, and the need for high computational power for some
models.

Accordingly, the research problem is:

'The limitations of traditional security systems in detecting modern cyber
attacks, and the need to study and evaluate the role of artificial intelligence
technologies in improving the accuracy and speed of detection systems in real-
world environments.



2. Components of the Problem Statement

2.1 Problem Identification

The increasing complexity of cyberattacks versus the limited ability of traditional
systems to detect new and evolving patterns.

2.2 Problem Description

Traditional systems rely on fixed rules or sighatures, making them ineffective
against modern and previously unknown attacks, especially in environments
with large and dynamic data.

2.3 Importance of the Problem

Protecting sensitive data and reducing financial losses.

Supporting secure digital transformation within organizations.

Reducing the rate of successful attacks.

Improving national and global cybersecurity levels.

2.4 Current Solutions

Traditional Intrusion Detection Systems (IDS).

Basic machine learning algorithms.

Systems relying on outdated attack databases.

2.5 Limitations of Current Solutions

Inability to detect new attacks.

High false alarm rates.

Poor performance with big data.

Difficulty in generalizing to different environments.



3. Research Objectives
Main Objective

To analyze the effectiveness of artificial intelligence techniques in improving the
performance of cyberattack detection systems compared to traditional
methods.

Sub-objectives (Research Objectives)

¢ To identify the different Al-based techniques used in detecting cyberattacks.

* To compare ML and DL algorithms in terms of accuracy, speed, and efficiency.
¢ To evaluate the generalization of Al models using real-world datasets.

¢ To examine limitations such as data imbalance, model interpretability, and
overfitting.

* To propose future research directions that enhance Al-based detection
systems.

* To explore the impact of hybrid and ensemble models on improving detection
accuracy.
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