®13% £4H 2 B8 it E M5 M A

Vol.13 No.4

Intelligent Computer and Applications

2023454 A
Apr. 2023

XEHS: 2095-2163(2023)04-0078-07

FESES. TP18

SERAREED: A

ETHRERSEBNRERRTE X

XL, B#E
(X% BFEREB, BER 610065)

OB FXTEA BRI R A (SSA) TEHGL 2 R iR Uy, MR RV 25 5 B A SR B B (I A5 DL, 48 ) — ok o i %
RS YRR IE RO L (RLSSA) o 156, X RRAEFIE h & B HEAT e IR A e R e e, LIR R A W R A I R BE ) 1R
SR FAE R . O I BIATE T34 ©AT R KRR M 48 S Bk i 2 R R A8 1, R 5 A S B8 R SR
Wt e, 18 12 D SER R B AT LS, SRS SRR W] R T ARSI RO A I

KER: RREMREE, RFCIRSHAS ; Sl T, ST SIskms

Sparrow search algorithm based on rotational state transition

LIU Xiquan, ZHOU Xinzhi

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

[ Abstract] Aiming at the problems that the existing sparrow search algorithm ( SSA) is close to the global optimum, the

population diversity decreases and it is easy to fall into the local optimum, a sparrow search optimization algorithm ( RLSSA) with

elite rotation strategy is proposed. Firstly, the rotational state transition transformation of the discoverer in the sparrow population is

carried out to improve the local search ability of the algorithm and improve the search accuracy of the algorithm. Secondly, the

search strategy based on Levy flight is introduced to the joiners, which improves the global search ability of the algorithm,

meanwhile introduces the greedy algorithm search optimization strategy. Finally, simulation experiments are carried out on 12 basic

functions. Experimental results show that the above method has significant advantages in convergence speed and accuracy.
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Tab. 1 Benchmark functions
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Fig. 1 Three—dimensional diagram of functions
32 (FEXWERESH (TM) i5-62--U CPU@ 2.30 GHz, N ¥ 8.00 GB,
A5 2 /F Windows10 2 %%, Intel (R) Core  Matlab R2016a [ 345 R #EAT Y, STIGFRBEIUEL N =




82 oBe

2N A | S T A ¢

ERRES

30, F RIERIREL M = 500, & B FVEHL 1Y 1)
53900 20%F1 10% , T4~ B A% eREL R 4EFE d Fil Bt
Lb F1 Ub 3R 1 hagth . % 8RR A SO0 R
AR, B LIRS L ME R AR 12 1T 30 Ik Tz

B, TR A SRR o 224 0 e 28 (9 PF A
fEbR. 22 MR 3 R4 T 12 A FEHEN L ek 2L
fE GWO ,WOA PSO ,SSA ,EMSSA \RLSSA fI {55 %
JE R SE AT 22

®2 ERENKEHAUERDELR

Tab. 2 Comparison of the mean of the optimization results of the benchmark functions

AL GWO WOA PSO SSA EMSSA RLSSA
F, 9.962E-28 9.861E-74 0.000 155 45 1.589E-69 0 1.57E-301
F, 7.918E-17 6.166E-52 0.034 572 45 8.049E-31 0 0
F, 26.916 274 60 28.097 178 30  95.667 894 20 2.887E-05 0.000 124 78 2.437E-05
Fy 0.938 244 72 0.454 720 52 0.000 212 49 2.203E-11 3.020E-07 7.181E-09
Fs -6 213.364 -10 468.755 -4 663.012 1 -8 650.574 7 -12 569.486 -9 093.657 6
Fy 2.700 641 70 0 60.831 647 40 0 0 0
F; 1.084E~-13 3.806E-15 0.088 039 77 8.881E-16 8.881E-16 8.881E-16
Fy 0.045 882 40 0.023 273 75 2.216E-06 7.256E-13 1.706E-08 1.293E-09
Fy 4.117 671 50 1.843 119 17 2.761 966 23 4.687 244 72 8.542 262 73 7.463 712 17
Fi 0.003 972 00 0.000 791 06 0.000 859 67 0.000 319 62 0.001 665 21 0.000 334 67
Fyy -3.262 124 00 -3.251 718 00 -3.283 779 00  -3.258 302 00  -2.549 268 00  -3.275 134 10
Fi, -10.244 672 00 -7.249 665 40 -10.069 509 00 -9.100 676 90 -10.536 232 00 -10.536 219 00
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Tab. 3 Comparison of variance of the optimization results of the benchmark functions
PRI GWO WOA PSO SSA EMSSA RLSSA
F, 3.054E-27 8.496E-72 0.000 142 8 1.308E-63 0 0
F, 4.765E-17 2.685E-51 0.086 721 6 8.812E-29 0 2.16E-133
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Fy 0.006 411 0 0.022 910 4 0.014 355 4 0 0 0
Fy 3.783 192 0 2.484 884 0 2.499 225 6 5.275 406 6 5.2354152 5.735 046 5
Fi 0.008 121 0 0.002 124 2 0.000 146 4 5.800E-05 3.029E-05 2.80E-05
Fyy 0.077 856 6 0.114 990 1 0.057 004 8 0.060 328 3 0.574 797 3 0.028 314 1
Fyy 2.073 365 9 3.471 107 5 2.144 166 4 24213910 0.000 296 4 0.000 206 3
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Fig. 2 Convergence curve of the benchmark functions
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