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Abstract

The massive increase in the number of devices connected to the
Internet needs more free spectrum. So, cognitive radio has been suggested
to solve the issue of limited spectrum resources through exploiting the
unused spectrum that is allocated to the primary users. This approach
enables the secondary user to use the spectrum when the primary user
doesn't use it and this should happen without interfering with the primary
user. When the secondary user senses the spectrum it suffers from some
problems. The first problem is the difficulty in the detection process due
to a lack of noise value, to solve this problem an adaptive threshold is used
to sense the spectrum with two types of detectors like Energy Detector and
Matched Filter Detector. The second problem is that the primary user is
invisible to all secondary users, to solve this problem a Cooperative
Detectors are used, the approach applied here is utilizing three manners;
(Cooperative Energy Detectors, Cooperative Matched Filter Detectors,
and Combined Energy and Matched Filter Detectors). The three criteria
used to measure the sensing accuracy are; the probability of detection Py,
the probability of miss detection P,,, and the probability of false alarm Px.

It is noticed from the result (using MATLAB R2020a software) that,
the detection process begins with small SNR values compared with other
previous works. Where, in the Energy Detection case it begins at -17dB,
and in the Matched Filter Detection and Cooperative case (for OR and
AND rules) it begins at -20dB. For the second problem, the value of P4

earned 1in this work is, 1 at -10dB.
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