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Spectrum Allocation Using Fuzzy Logic for Cognitive Radio Systems
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Abstract: To analyse spectrum allocation issue more comprehensively and highlight the performances of effective-
ness and fairess of the system, a spectrum allocation scheme using fuzzy logic for cognitive radio(CR) is pro-
posed . First the concept of fuzzy logic system(FLS) is given, and then the FLS is used to comprehensively anal-
yse the characteristics of the perceived idle spectrum and the secondary users, finally the idle spectrum is allocat-

ed to secondary users in accordance with system throughput maximum, faimess and random allocation criteria.

Simulation results confirm the feasibility of scheme.
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Fig. 1 Spectrum allocation model using fuzzy logic
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Fig.3 The membership functions used to represent
all variances in FLS 1 and FLS 2
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Table 1 FLS 1 fuzzy rule base

Rule Antecedent 1 Antecedent 2 Consequence
1 Very Low Near Very Low
2 Very Low Medium Low
3 Very Low Far Medium
4 Low Near Very Low
5 Low Medium Low
6 Low Far Medium
7 Medium Near Very Low
8 Medium Medium Medium
9 Medium Far Medium
10 High Near Medium
11 High Medium High
12 High Far High
13 Very High Near Low
14 Very High Medium High
15 Very High Far Very High
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Table 2 FLS 2 fuzzy rule base

Rule Antecedent 1 Antecedent 2 Consequence
1 Low Near Very Low
2 Low Moderate Medium
3 Low Far Very High
4 Moderate Near Very Low
5 Moderate Moderate Medium
6 Moderate Far High
7 High Near Low
8 High Moderate Low
9 High Far Medium
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Fig.4 The output surfaces of fuzzy logic system FLS 1 and FLS 2
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Table 3 Parameters setting of CR system

S 8
{5187 98/ MHz 5
{G1E AT FE 0~1
¥4 SINR/dB 3~10
BEES/km 0~10
¥ ahit/ (km/h) 0~50

i AEEL v 10 km [ A FEAL 24 N SR
FIRM Az WAEE b T T8, ATHE M
5 N tHFEE IO, AR P A N =5.10.,15.20,
25.30 B X 3 FRAEN] N RGEPERESETT O 1T, 45 R
5 i 6 iR o

140

—o—A MR NHEN
120} —&—BEHL 4> e
—E— AR

A
/e//‘
g

D
=3

R4 FH B/(Mbit/s)

[ %3 »
S S (=3
f‘

W
—
(=]

15 20 25 30
WA P #N

K5 3 AENR i R geAr ki v fE

Fig.5 System throughput performance under 3 criteria
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Fig.6 SUs' fairness performance under 3 criteria
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