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Cognitive Heterogeneous Cellular Network Resource Allocation Based on

Improved Salp Swarm Algorithm
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(School of Big Data and Information Engineering , Guizhou University, Guiyang 550025, China)

Abstract: For the uplink resource allocation problem of cognitive heterogeneous cellular networks, a resource
allocation algorithm based on bandwidth and power constraints is proposed and solved using an improved swarm intel-
ligence algorithm. Based on the characteristics of cognitive radio technology, a range of bandwidth and power alloca-
tion values for cognitive home users are derived, and more resources are allocated to other users under the guarantee
of satisfying user quality of services (Quality of Services, QoS) to enhance the transmission demand of users in the
network and relieve the uplink access load of the network. To address the shortcomings of the bottleneck swarm algo-
rithm such as low convergence accuracy and slow convergence, the crazy operator and dynamic elite learning factor
are introduced into the leader and follower, respectively, to improve the algorithm’s optimality—seeking efficiency
and optimality—seeking accuracy. The improved Salp swarm algorithm is solved for the resource allocation algorithm
based on bandwidth and power constraints. Simulation experiments show that the resource allocation algorithm with

the introduction of bandwidth and power constraints can be effective in improving network performance, and it can
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effectively improve system efficiency and user access fairness under the condition of ensuring user QoS.

Key words: cognitive heterogeneous cellular network ; bandwidth and power constraints ; Salp swarm algorithm

resource allocation; energy efficiency
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Fig.1 Cognitive heterogeneous cellular network model
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Tab.2 Independent experimental results

of fourtest functions

Bk s TIME bRfEE R0 FIE bRz
SSA 1.02E-04  1.03E-04 6.82E-03 7.46E-03
CSSA  385E-16 1.72E-16  3.82E-02 1.33E-02
MSSA /i 5.26F-08 1.23E-08 % 0.00E+00  0.00E+00
CMSSA 3.90E-30 3.63E-30 0.00E+00  0.00E+00
SSA 2.04E-01 7.31E-02 779E+01  2.55E+01
CSSA 2.96E-01 1.00E-01 6.85E+01 2.07E+01
MssA T 3438-05 4258-05 % 7.58E-15 247E-14
CMSSA 3.60E-05 2.70E-05 0.00E+00  0.00E+00
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Tab.3 Network simulation parameters
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Tab.4 Comparison of algorithms in two scenarios

Bk Y Joy € RS AN
SIAZE 137890.8  4596.36 52.857
BCMSSA )
FEHLM S 1285719 428573 48.625
BSSA SIAZE  130650.0  4355.00 50.533
N BEHLAMEL 1213356 404452 47.120
BIAZH 120737.5  4024.58 46.389
BGA-PSO
FEHLAEL 1159458 3 864.86 44255
BPSO SIAAH 1132185  3773.95 44.395
Fifi #1153 B 106 877.7  3562.59 43.577
BCA FIAL K 99 370.8 331236 41.205
FifiBIL 43T 93 766.5 3125.55 39.860
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