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Abstract: With the rapid increase in cyber threats and sophisticated attacks, traditional intrusion 

detection systems often struggle to detect novel and evolving malicious activities. Machine Learning–

Driven Artificial Immune Systems have emerged as an effective paradigm for adaptive intrusion 

detection, combining the self-learning, anomaly detection, and adaptive capabilities of Artificial Immune 

Systems with the predictive and classification strengths of Machine Learning algorithms. By mimicking 

the human immune system, AIS can identify previously unseen attacks, while ML techniques refine 

detection accuracy, reduce false positives, and enhance system scalability. Hybrid ML-AIS approaches 

facilitate real-time threat monitoring, dynamic adaptation to emerging threats, and effective handling of 

high-dimensional network data. This paper provides an overview of the design, architecture, and 

performance of ML-driven AIS frameworks in IDS applications, highlighting their potential to strengthen 

cyber security defenses and adapt continuously to evolving attack patterns. The discussion also addresses 

challenges, including computational complexity, dataset limitations, and deployment considerations, 

while suggesting future directions for integrating advanced ML models with AIS for robust and efficient 

intrusion detection. 
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