
Проблеми інформатики та моделювання (ПІМ-2024), Харків, 2024 

128 

ADVANCING SPECTRUM SENSING IN COGNITIVE RADIO 

NETWORKS 
 

PhD student I.I. Sopronyuk, Doctor of Sciences, Professor V.P. Lysechko, 

UkrSURT, Kharkiv, PhD, Associate Professor O.M. Komar, NAU, Kyiv 
 

The development of reliable and efficient spectrum sensing methods is vital 

for the successful deployment of cognitive radio networks. The VTSM spectrum 

measurement method offers a promising approach, but careful analysis and 

optimization are needed to ensure its effectiveness in real applications. This study 

aims to address these issues by providing a comprehensive assessment of VTS, 

thus contributing to a broader understanding and development of cognitive radio 

technologies [1]. 

One of the primary issues in spectrum sensing is the accurate detection of 

spectrum holes without causing interference to primary users. Traditional 

methods, including energy detection, waveform-based sensing, cyclostationarity-

based sensing, and matched filtering, each have their own set of limitations. 

Energy detection, for example, is highly susceptible to noise, leading to high false 

alarm rates, especially in low signal-to-noise ratio (SNR) environments [2, 3]. 

Waveform-based sensing and matched filtering require prior knowledge of the 

primary user’s signal, which may not always be available or accurate [4, 5]. 

The variability of wireless environments further complicates spectrum 

sensing. Factors such as fading, shadowing, and varying interference levels can 

significantly impact the performance of traditional sensing methods. 

Cyclostationarity-based sensing, while robust to noise, demands high 

computational resources and complex signal processing, making it less feasible 

for real-time applications in dynamic environments [1]. These challenges 

necessitate the development of more adaptive and efficient spectrum sensing 

techniques. 

Recent advancements have introduced the concept of Variable Threshold 

Sensing (VTS), which dynamically adjusts the sensing threshold based on the 

observed noise level. This adaptive approach aims to enhance detection accuracy 

and reduce false alarm rates, addressing some of the key limitations of traditional 

methods. However, comprehensive evaluations of VTS under various operational 

conditions are essential to validate its effectiveness and identify areas for further 

improvement. 

Another critical issue is the integration of spectrum sensing methods into 

the overall framework of CRNs. Effective spectrum sensing must detect the 

presence of primary users and provide reliable information to support spectrum 

management decisions. This includes real-time adaptation to changing network 

conditions, efficient allocation of spectrum resources, and minimization of 
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interference. The interplay between spectrum sensing and other cognitive radio 

functions is crucial for the seamless operation of CRNs [4]. 

Moreover, the increasing complexity of wireless environments, with the 

proliferation of diverse devices and services, underscores the need for advanced 

spectrum sensing techniques. Traditional methods may not suffice in scenarios 

with heterogeneous network conditions and varied user requirements. Therefore, 

there is a pressing need for innovative solutions that can adapt to these 

complexities and ensure reliable spectrum access for secondary users. 

The evaluation of the VTSM spectrum sensing method in different 

scenarios, including varying SNR conditions, diverse primary user signals, and 

fluctuating noise environments, is critical. Such evaluations will provide insights 

into the practical applications of VTS and its potential to enhance the performance 

of CRNs. By comparing VTS with traditional methods, this research aims to 

highlight its advantages and limitations, contributing to the ongoing development 

of more effective spectrum sensing strategies [3, 5]. 
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