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Spectrum Allocation Strategy for Neighborhood Network Based Cognitive Smart Grid

WANG Yi-rou,ZHANG Da-min, XU Hang,SONG Ting-ting and FAN Ying

College of Big Data & Information Engineering,Guizhou University,Guiyang 550025, China

Abstract Reliable and efficient communication network is the premise to give full play to the potential of smart grid. In view of
the problems existing in the wireless communication environment of smart grid,such as the shortage of spectrum and low effi-
ciency of resource utilization, this paper applied cognitive radio technology to the neighborhood network communication of smart
grid. The concept of cognitive smart grid was introduced to ensure the fairness and effectiveness of service transmission. After
considering the SNR and path loss in the communication process,the network throughput was selected as the channel benefit,and
the modeling and simulation were carried out in urban residential areas with fixed topology. On this basis.an improved spectrum
allocation algorithm for binary cat swarm (WBCSQO) optimization was proposed. Firstly, the inertia weight of nonlinear dynamics
is added into the speed update formula of binary cat swarm algorithm (BCSO) , which decreases linearly with the increase of itera-
tion times to prevent premature algorithm. Secondly.a breeding operator is introduced to generate offspring to increase the diver-
sity of the population and obtain a better global optimal solution. Then.four common benchmark functions are selected to test the
performance of the improved algorithm. The test results show that the optimized mean and standard deviation of WBCSO algo-
rithm are better than that of BCSO algorithm. With the overall benefit of the system and the fairness of users as the optimization
objectives, the proposed algorithm was compared with binary genetic algorithm (BGA) and binary particle swarm optimization
(BPSO) on the contrast experiment. The simulation experiments show that WBCSO algorithm eventually system total benefits
and user fairness index of WBCSO algorithm is higher than BCSO algorithm with 13. 7% and 14. 6 % respectively, and its per-
formance is better than BPSO and BGA. Therefore, the improved binary cat swarm algorithm has the characteristics of fast con-
vergence and strong search ability in the spectrum allocation of the neighborhood network of cognitive smart power grid.

Keywords Cognitive smart grid. Neighborhood network.,Binary cat swarm algorithm. Inertial weight,Spectrum allocation
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Table 1 Parameter values for system model
Parameter Value
p/W 4
Proise 1x10" 1
A/m 0.6
€ 3.5
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Table 2 Test functions

Functions Test Functions Optimum Value
F1 F1<f>:_§(\f,+5 )? 0
F2 Fy(x)= %Ii.r,‘+7’and 0
F3 Fy(2) = %’:1(;1';2*10005(27\'1',)'10) 0
F4 Fy(x)= gl\.r, sin(z;) +0. 1a; | 0
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Table 3 Comparison of experimental results

# BCSO WBCSO

# b 3 18 ARl % h A 3 18 Ao %
F1 4.881x10 2 6.910X10° 2  1.4211x10 ' 1.7223x10 ¢
F2  1.405x10 ° 1.901x10 ° 3.1904X10 °  6.1254X10 °
F3  5.311x10 ! 7.511x10 ! 4.7300%x10° 0. 0000
F4  1.578x10 * 1.334%x10 * 6.2200X10 7 4.6919X10 7
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Fig.3 Convergence rate of different algorithms
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Fig.4 Total systematic benefit of different spectrum environments
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Fig. 5 Access equity of recognize grid user
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Table 4 Comparison of 30 times of system benefit

Kok 30 KB # & A 30 K % 3 1A
WBCSO 227858, 39 7595. 28
BCSO 200465.91 6682. 20
BPSO 192765. 83 6425.53
BGA 168210. 73 5607.02

F#5 30 P A FEHE B L EL
Table 5 Comparison of 30 times of user equity index

S 30 KNP ER 30 RAFRIERHE

WBCSO 2262.58 75.42
BCSO 1974.13 65. 80
BPSO 1742. 44 58.08
BGA 1574.48 52.48
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Fig. 6 Effect of available spectrum on access fairness
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