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Abstract
Cognitive radio is an evolution of the well-studied wireless
communications, offers the promise of being a disruptive
technological innovation that will strengthen the future of more
intelligent wireless world. Spectrum sensing is a key
component in cognitive radio where smart wireless nodes
must have accurate information on spectrum presence in order
to make intelligent decisions on spectrum access, therefore the
utilization of efficiency of the precious spectrum can be
improved. In this dissertation, we focus on developing
machine learning-based spectrum sensing algorithms in
cognitive radio networks, especially in low signal-noise-ratio
environment.
Based on the well-known kernel technique, a generalized
likelihood ratio test algorithm is proposed. The analysis is
performed to demonstrate the superiority and effectiveness of
the detection performance. Moreover, the performance of
traditional machine learning algorithms such as support vector
machine, random forest, and gradient boosting machines are
applied to compare with our new algorithm, and a LSTM deep
neural network is designed for spectrum sensing to overcome
the difficulty in accurately modeling for practical environment.
Massive multi-in multi-out (MIMO) is an emerging technology
that allows improvement in spectrum efficiency. A random
matrix theory based generalized likelihood ratio test algorithm
is proposed for spectrum sensing in MIMO systems. Several
other random matrix theory based approaches for spectrum
sensing are studied. Experiments are performed to collect real
environment signal data by using Universal Software Radio
Peripheral 2 as the testbed platform. Data is used to test the
performance of our proposed algorithms.

