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1. Abstract 

The rapid growth of smart network environments, cloud computing, and 

Internet of Things (IoT) devices has significantly increased the risk of cyber 

attacks. Traditional intrusion detection systems rely mainly on signature-

based techniques, which are ineffective in detecting unknown or evolving 

threats. Artificial Intelligence (AI) and Machine Learning (ML) techniques 

provide advanced capabilities for analyzing large-scale network traffic and 

detecting malicious behavior. 

This paper proposes an AI-enabled intrusion detection framework designed to 

enhance the security of smart network infrastructures. The proposed system 

utilizes machine learning algorithms to monitor network traffic, identify 

abnormal patterns, and classify potential intrusions. The framework consists 

of multiple stages including data collection, preprocessing, feature extraction, 

model training, and intrusion detection. 

Experimental evaluation using benchmark datasets demonstrates that the AI-

based model achieves improved detection accuracy and reduced false positive 

rates compared to conventional intrusion detection systems. The proposed 

framework provides an efficient and intelligent approach to securing modern 

smart network environments. 
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2. Keywords 
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3. Introduction 

With the increasing adoption of smart technologies and digital infrastructures, network security has become a major 

concern for organizations and individuals. Smart networks integrate multiple devices such as IoT sensors, cloud 

platforms, and connected applications. While these technologies improve efficiency and automation, they also create 

new vulnerabilities that attackers can exploit. 

Traditional security mechanisms such as firewalls and rule-based intrusion detection systems are limited in detecting 

new and sophisticated cyber threats. These systems rely on predefined attack signatures and therefore cannot effectively 

identify unknown attacks or zero-day vulnerabilities. 

Artificial Intelligence has emerged as a promising solution for enhancing cybersecurity. Machine learning techniques 

can analyze massive amounts of network traffic data and automatically detect unusual patterns that indicate malicious 

activity. 

This study proposes an AI-enabled intrusion detection framework capable of detecting cyber threats in smart network 

environments with improved accuracy and efficiency. 

4. Need for the Study 

The rapid growth of digital communication networks and smart devices has increased the complexity of network 

infrastructures. This complexity makes traditional security systems insufficient for protecting modern networks. 

Key reasons for this study include: 

• Increasing cyber attacks in smart network environments 

• Limitations of traditional intrusion detection systems 

• Need for automated threat detection systems 

• Ability of AI techniques to detect hidden attack patterns 

• Growing importance of cybersecurity in digital transformation 

Developing an intelligent intrusion detection system can significantly improve network security and protect sensitive 

information from cyber threats. 

5. Problem Statement 

Smart network environments are highly vulnerable to cyber attacks due to the increasing number of connected devices 

and complex network structures. Traditional intrusion detection systems often fail to detect advanced persistent threats 

and zero-day attacks. 

Therefore, there is a need for an intelligent AI-based intrusion detection framework that can analyze network traffic 

patterns, identify abnormal activities, and provide efficient protection against cyber threats. 

 

 

 

 

https://ijcope.org/


International Journal of Creative and Open Research in Engineering and Management    

ISSN: 3108-1754 (Online) 

Volume 02 Issue 03 March-2026 | Impact Factor: 3.5 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                                                     3 

 

6. Research Objectives 

The primary objectives of this research are: 

1. To study existing intrusion detection techniques in network security.  

2. To design an AI-enabled intrusion detection framework for smart network environments.  

3. To apply machine learning algorithms for detecting network intrusions.  

4. To improve detection accuracy and reduce false alarm rates.  

5. To evaluate the effectiveness of the proposed system using benchmark datasets.  

7. Hypothesis 

Null Hypothesis (H0): 

AI-based intrusion detection systems do not significantly improve cyber attack detection accuracy compared to 

traditional intrusion detection methods. 

Alternative Hypothesis (H1): 

AI-enabled intrusion detection systems significantly improve the accuracy and efficiency of detecting cyber attacks in 

smart network environments. 

8. Related Work / Literature Review 

Previous research has explored the use of machine learning techniques for intrusion detection systems. Many studies 

have shown that AI-based systems can significantly improve attack detection accuracy. 

Author Method Used Contribution 

Denning (1987) Intrusion Detection Model Early IDS framework 

Tavallaee et al. (2009) KDD Dataset Analysis Improved dataset evaluation 

Kim et al. (2020) Deep Learning IDS Enhanced detection accuracy 

Zhang et al. (2021) Hybrid ML Model Reduced false positives 

Patel et al. (2022) AI-based IDS Improved real-time detection 

 

Although these methods improved detection performance, challenges such as scalability, dataset imbalance, and real-

time deployment remain unresolved. 

9. Methodology 

The proposed AI-enabled intrusion detection system consists of several stages. 

9.1 Data Collection 

Network traffic datasets such as NSL-KDD, KDD Cup 99, and CICIDS2017 are used for training and testing the 

intrusion detection models. 
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Table 1: Dataset Used for Training and Testing 

Dataset Description Features Usage 

KDD Cup 99 Benchmark dataset for intrusion detection 41 features Training and testing models 

NSL-KDD Improved version of KDD dataset 41 features Balanced dataset for IDS 

CICIDS2017 Modern intrusion detection dataset 80+ features Real-world network traffic analysis 

 

9.2 Data Preprocessing 

Data preprocessing involves: 

• Removing duplicate records 

• Handling missing values 

• Data normalization 

• Feature encoding 

9.3 Feature Selection 

Important network traffic features are selected to reduce computational complexity and improve model performance. 

9.4 Machine Learning Model 

Various machine learning algorithms can be used for intrusion detection, including: 

• Random Forest 

• Support Vector Machine 

• Decision Tree 

• Neural Networks 

These algorithms classify network traffic as normal or malicious. 

Table 2: Machine Learning Algorithms Used in Intrusion Detection 

Algorithm Type Purpose 

Decision Tree Supervised Learning Classifies network traffic patterns 

Random Forest Ensemble Learning Improves detection accuracy 

Support Vector Machine Classification Detects anomalies in network traffic 

Neural Networks Deep Learning Identifies complex attack patterns 

K-Nearest Neighbor Instance-Based Learning Detects similar attack behaviors 

 

9.5 Intrusion Detection System 

The trained model continuously monitors network traffic and identifies suspicious activities in real time. 
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10. Proposed Framework 

The proposed AI-enabled intrusion detection framework consists of the following components: 

1. Network Traffic Monitoring Module  

2. Data Preprocessing Layer  

3. Feature Extraction Module  

4. AI-Based Detection Engine  

5. Alert and Response System  

This architecture allows automatic detection and response to cyber threats. 

 

                                    Figure 1: Architecture of AI-Enabled Intrusion Detection System 

Table 3: Architecture of AI-Based Intrusion Detection System 

Layer Component Description 

Data Collection Layer Network Traffic Monitoring Captures incoming and outgoing network packets 

Data Processing Layer Data Preprocessing Cleans and normalizes network traffic data 

Feature Engineering Layer Feature Extraction Selects important network features for analysis 

AI Detection Layer Machine Learning Model Uses algorithms to classify normal and malicious traffic 

Detection Layer Intrusion Detection Module Identifies suspicious activities in the network 

Response Layer Alert and Response System Generates alerts and takes security actions 

 

11. Results and Discussion 

The proposed system is evaluated using performance metrics such as: 

• Accuracy 

• Precision 

• Recall 

• F1-score 

Experimental results indicate that the AI-based intrusion detection framework provides better detection accuracy 

compared to traditional IDS systems. The model also reduces false alarm rates and improves detection of complex attack 

patterns. 
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Table 4: Performance Evaluation Metrics 

Metric Formula Purpose 

Accuracy (TP + TN) / (TP + TN + FP + FN) Measures overall detection performance 

Precision TP / (TP + FP) Measures correctness of positive predictions 

Recall TP / (TP + FN) Measures ability to detect attacks 

F1 Score 2 × (Precision × Recall) / (Precision + Recall) Balance between precision and recall 

Where: 

TP = True Positive 

TN = True Negative 

FP = False Positive 

FN = False Negative 

12. Challenges 

Several challenges are associated with AI-based intrusion detection systems: 

• Large-scale network data processing 

• Dataset imbalance issues 

• High computational requirements 

• Difficulty in detecting zero-day attacks 

• Real-time system implementation challenges 

Table 5: Challenges in AI-Based Intrusion Detection 

Challenge Description 

Large Data Volume Processing huge network traffic data 

Dataset Imbalance More normal traffic than attack data 

Computational Cost High processing power required 

Zero-Day Attacks Unknown attacks difficult to detect 

Real-Time Detection Fast response required for security 

 

13. Ethical Concerns 

The use of AI in cybersecurity raises ethical concerns including: 

• Privacy issues in monitoring network traffic 

• Responsible use of collected data 

• Bias in machine learning models 

• Security risks if AI systems are compromised 

Proper data protection and ethical guidelines must be followed when implementing AI-based security systems. 
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Table 6: Ethical Concerns in AI-Based Cybersecurity 

Ethical Issue Explanation 

Data Privacy Monitoring network traffic may expose sensitive data 

AI Misuse AI tools could be used by attackers 

Algorithm Bias Machine learning models may produce biased results 

Transparency Difficulty in explaining AI decisions 

Security Risks Compromised AI systems may cause damage 

 

14. Future Work 

Future research can improve the proposed system by integrating deep learning techniques such as convolutional neural 

networks and recurrent neural networks. Additionally, implementing explainable AI models can improve transparency 

in intrusion detection decisions. 

Further studies can also focus on deploying the system in real-time smart network environments and improving detection 

performance for emerging cyber threats. 

15. Conclusion 

This paper presented an AI-enabled intrusion detection framework designed to enhance the security of smart network 

environments. By utilizing machine learning algorithms, the proposed system can analyze network traffic and detect 

malicious activities effectively. 

The experimental results demonstrate that AI-based intrusion detection systems offer improved accuracy, faster threat 

detection, and reduced false positive rates compared to traditional security solutions. The proposed framework provides 

a promising approach for securing modern digital infrastructures. 
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