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Abstract

Interference Alignment is an efficient method of reducing interference in wireless networks, which can
be used in radio cognitive networks. In the interference alignment, a suitable pre-encoder matrix will be
found in each transmitter that all interferences are limited to a part of the signal subspace in each
receiver, which causes the desired signal to be placed in the other part. Therefore, the desired signal can
be easily received by a suitable interference removal filter. In this paper, an efficient method for using
interference homogeneity in a cognitive radio network is presented. In the proposed method, the
selection of radiation vectors for the formation of selection vectors based on adjacent vectors is done in
equal steps. Selecting equal steps improves the convergence speed of the algorithm. The results show
that computational efficiency and complexity have been greatly improved. To evaluate the proposed
method of power allocation in the network, they are evaluated to maximize the network energy
efficiency and the other to maximize the total rate of the cognitive radio network while keeping the
initial user rate at the threshold level. The simulation results reveal the improvement of network
performance using this method in both strategies.
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Figure (1): Cognitive radio system model for antenna selection at secondary user receiver
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Table (1): Parameters used in the simulation
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Figure (2): Comparison of two network rates with efficient beam forming method
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method with the two step size u=1 and u=2 and the corresponding beam forming method

PU & SV Based On Antenna & Vector Exhuastye Selectsan

80 T T T T
—& =Pl Rate - Max Sum-Rate
v = Poprage SU Rate - Max Sum-Rate 4
50| —@—PU Rato - Max PUs Raty /‘1:
—6— MAmrage SU Rate - Max Plis Rate 7
e Raw ExgenBeamioming ] b

Rate thpsitz)
»

10 TR ® * 40 4
SNR{dB]
Lolgs (T 9 (@93 5 3100 i 35 g 31 o0lituw] b ASuld & 5 (551 sl 9 o Lo 1(8) JSCi
Figure (5): Comparison of the two network model strategies using beam forming and antenna vector selection method.
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beam forming and antenna.
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Figure (8): Shows the number of packet loss (PL) in the network compared to the beam forming method

-3 Dela
14 p 10 - - - 2y

\ Beamforming
== === SemiOptimal Beamforming

Delay (s)

I
-10 -5 0 5 10 15 20 25

SINR [dB]

Salod iy oidd S (59,9 (g lamtiny a5y 53 SINR luito i 1381 b s U duns o (1) S
Figure (9): Comparison of delay by increasing the value of SINR in the proposed network forms and forms
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