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Multi-Objective Optimization of a QoS-Aware Channel Allocation
in Cognitive Radio Networks using NSGA-I1 Algorithm

Hooman Razavi, Abdorasoul Ghasemi

Abstract: In this paper the QoS-aware channel allocation problem formulated as an
optimization problem with two conflicting objectives; spectrum utilization and fairness among
secondary users (SUs) subject to channel availabilities constraints. Any possible channel allocation
which could be a solution of the optimization problem, encoded as a binary chromosome. By having
coded available spectrum opportunities instead of all channel-user combinations, the search space is
significantly reduced. Designing the QoS-aware channel assignment scheme is based on NSGA-II
Algorithm to find the optimum allocation of these two objectives jointly and finally the set of Pareto
optimal solutions achieved by proposed algorithm in discrete space of feasible solutions. Simulation
results demonstrate the trade-off between spectrum utilization and fairness and the Pareto optimum
points. Binary Integer Programming (BIP) confirms the results of the proposed evolutionary scheme
in small-scale instances while our scheme outperforms BIP method significantly in computational
for large-scale ones.

Keywords:Binary Integer Programming; Cognitive radio; NSGA-II Algorithm; Multi-Objective
Optimization; QoS-Aware Channel Assignment; Spectrum Opportunities.
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Algorithml: NSGA-II for QoS-Aware Channel
Assignment
1:SetP,Q,R= Qandt =0
/I* t is the generation number and P,Q and R are
parent, offspring and collect populations,
Al sequentially.
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Algorithm3:Conflict Resolvingfunction 2: Initialize the P (0).

3: while t <t do

1: Consider a given population P 4 R(@®) = POUQQ. _
2:for p « 1to |P|do 5: Sort all solutions of R(t) to get all non-dominated

3 fork < 1toK do fronts F = fast-non-dominated-sort(R (t))
4 Find all (n, k) that satisfies Cy, . = 1. Where F = (Fy, F2)./l F; is utilization as (2) and F; is
5 Convert P(p) to allocation matrix A. fairness as (3). o
6: if g - Qg = 1 6: while the parent population size |P(t + 1)| + |F;| <
7 Set one of them to 0 with prob of 0.5 . N do . .
3 end if 7 Calculate crowdlng-dlst_ance of F;.
9: end for 8: Add the ith non-dominated front F; to the
10: end for parent population P(t + 1).

9: Seti=1i+1.

10: end while

11: Sort the F; according to the crowding distance.

12: Complete the P(t + 1) with the first N — |P(t + 1)|
elements of F;.

13: Generate the offspring population to Q (¢t + 1).

14: Q@ = Conflict Resolving (Q).

15: Sett =t + 1.

16: end while

17: The populations in P are the non-dominated
solutions.
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Algorithm2:Fastnon-dominatedsort function

1: Set S, as the set solutions in P which p dominates
them and n, as the number of solutions which
dominate p.

2: F; is the first front and includes the solutions whose

n, = 0.

3:Seti=1.

4: whileF; = @do

5 SetQ = 0.

6: for each p € F;do

7: for each g € S,,do

8: ng=ng—1

9: ifng, = 0thenadd q to the Q.
10: end for

11: end for

12: i =i+ 1 and the solutions in Q compose the
13: end while
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N M
5 4 7.6182 1.3254
6 4 28.3916 3.3025
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8 5 long 11.3254
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