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CHAPTER 6:  

APPLICATIONS OF ML IN 

COMMUNICATION NETWORKS 
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INTRODUCTION  

 Machine Learning (ML) finds diverse applications in 

communication networks, significantly enhancing 

efficiency, performance, and security.  

 This chapter will explore key applications that 

collectively contribute to the evolution of more 

intelligent, adaptive, and efficient communication 

networks,  

 addressing the challenges posed by the increasing 

complexity and dynamic nature of modern 

telecommunications. 
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HIDDEN MARKOV MODELS  (HMMS) 

 Network Optimization: 

 Traffic Engineering: ML algorithms can analyze 

network traffic patterns and optimize routing to minimize 

congestion and packet loss. 

 Resource Allocation: ML models can predict resource 

demands and dynamically allocate resources to meet the 

changing demands of network traffic. 
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 Predictive Maintenance: 

 ML algorithms can analyze historical data to predict 

potential failures in network components, allowing for 

proactive maintenance and minimizing downtime. 
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 Quality of Service (QoS) Improvement: 

 ML can be used to predict and manage QoS parameters, 

ensuring a consistent and high-quality experience for 

users by dynamically adjusting bandwidth, latency, and 

other network paramete 

 . 
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 Anomaly Detection and Security: 

 ML models can identify abnormal patterns in network 

traffic, helping to detect and prevent cyber-attacks, 

intrusion attempts, and other security threats. 

 

 Behavioral analysis can be employed to identify 

deviations from normal network behavior, signaling 

potential security breaches. 

 

 . 
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 Network Management and Autonomy: 

 ML algorithms can automate network management 

tasks, such as configuration optimization, fault detection, 

and troubleshooting. 

 Autonomous networks use ML to make real-time 

decisions about network operations, adapting to changing 

conditions and optimizing performance without human 

intervention. 

 

 . 
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 Capacity Planning: 

 ML models can analyze historical data to predict future 

capacity requirements, helping network operators plan for 

upgrades and expansions. 

 Energy Efficiency: 

 ML algorithms can optimize the power consumption of network 

components by predicting and adjusting energy usage based on 

demand and traffic patterns. 
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 Customer Experience Enhancement: 

 ML can be applied to analyze customer behavior and feedback, 

providing insights to improve the design and performance of 

communication networks to enhance the overall user 

experience. 

 Dynamic Spectrum Management: 

 ML can optimize the allocation of spectrum in wireless 

communication networks, adapting to changing environmental 

conditions and user demands for improved efficiency. 
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 Fault Detection and Localization: 

 ML can help in quickly identifying and localizing faults in the 

network, reducing downtime and improving overall reliability. 

 5G and Beyond: 

 ML is crucial for managing the complexity of 5G networks, 

including efficient resource allocation, beamforming 

optimization, and network slicing. 
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