Operations Research and Fuzziology 1z& 51, 2023, 13(6), 6827-6836 Hans iXJ
Published Online December 2023 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2023.136671

EF SR M TS ERRM R
fot

wmReFt, & &L R, HFAR, L4, i

LRI TR B LAY, LA hI
PETERITAH R A IR AR, IIZR B

Wk H . 20234F10H16H; SR HEM: 20234F12A12H; &4 HiH: 2023412 420H

R

SRR RSO R, FNRERR, BRARTERRNEE, RE—METHERAES
B IEZ RSB MR ER . FIASISRAZES R R R, WY KERZE, FinLk
Y. WA, SIAHRESIEZETREEMFENMMAE, URBEEER, HFRAZTARR NSNS
RSFEWRIH FARAC KNS, DAL N R RMRERIGE . 8T BB R kR g, B 104
PRAENI AR B 5 AR AL SIEBEAT LR . SEIRARRE, X TR RRER L. R R Ek R KR
Hik, ASCRHBOEEERE EE RSO A E R SoRE, MR BRI —RE KALEE.

X in
MERE, SIBRAY%Y, BEEZET, SWMALRNS), W R Eidu kL

Research on Sparrow Search Algorithm
Based on Dynamic Opposite Learning and
Golden Sine Strategy

Xiaofang Yang?, Xin Cai?, Xu Xu?, Xinyue Gao?, Lingqi Kong?, Guanghui Jiang!

!School of Information Engineering, Yancheng Institute of Technology, Yancheng Jiangsu
2Zhiyang Innovation Technology Company Limited, Jinan Shandong

Received: Oct. 16", 2023; accepted: Dec. 12", 2023; published: Dec. 20", 2023

Abstract

In this paper, an improved Sparrow Search Algorithm (DGSSA) based on Dynamic Opposite Learning
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and Golden Sine strategy is presented to address the limitations of the standard Sparrow Search
Algorithm (SSA), with the aim of improving convergence speed, optimization precision, and over-
coming local optimization issues. The improved method includes the introduction of dynamic op-
posite learning strategy to generate the initial population, thereby expanding the search space
and increasing the diversity. In addition, the Golden-Sine factor is introduced to enhance individ-
ual mass within the population, thereby improving the algorithm’s performance. Moreover, the
polynomial variation and double-faced mirror reflection theory boundary optimization strategy
are introduced to improve the capability of escaping local optimal solutions. To verify that the
DGSSA optimizes performance and universality, this paper chooses 10 standard test function com-
paring with other optimization algorithms. The experimental results show that compared with
SSA, particle swarm algorithm and gray wolf algorithm, the DGSSA algorithm has better conver-
gence accuracy and faster convergence speed, and has presented in this paper exhibits notable
performance advantages.
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Figure 1. Double-faced mirror reflection schematic
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Table 1. Test set function

F 1 M SRR

PR3 PR R FlERE Fon  BRXK bR R F(ENEH Foin
F1 Sphere [-100,100] 0 F6 Schwefel 2.26 [-500,500 ] ~418.983
F2 Schwefel2.22 [-10,10] 0 F7 Ackley [-32,32] 0
F3 Schwefel1.2 [-100,100] 0 F8 Shekel's Foxholes [ —65.53,65.53 ] 0.998
F4 Schwefel 2.21 [-100,100] 0 F9 Kowalik [-5.5] 3.07e—4
F5 Quartic [-1.281.28] 0 F10  Goldstein— Price [-2.2] 3

B 2 BRI, DGSSA SR SIOH 5 5 T kG FE A0 T FAR LR BIE UL RAE I R 3
F1~F5 fgillikeb . 7215 2N AT LB, 7EZ WK% F6 ik, AR DGSSA i i i g 18 T SSA 51
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e 2, SPIME. FREZE LT DGSSA A AR Ak S5 P S e ok BT SR AR . A
2 R W BRI R e M, RSB U R B, DGSSA Y B RALE o KT 2 0 R BT R R
DGSSA Lt HAWFIEE T INfaE . BkE, W PIEFMAREZERA AL, DGSSA FHXT T SSA R I H
TN, X R4 R FCRE /IR E M J7 T, DGSSA Lt SSA T AR, SEEh sl BEN, Akt
P JRR 28 14 22 RLVRAE B v SRR FE A IR IR B 7 T AR IR 3« AR, 7R T3l A & 1) 2 ) f 2 Tk
A SR BN SRS B T AR EE R 2 A, TR R 35 4 1 5% PR R SR SIS WS SIORE

Table 2. Comparison of test results

2. MIRERIIEE

Wk GWO PSO SSA DGSSA
WY P PrRifEE FHE PrifEE FE PrRifEE FE PrifEE
FI  545E-62 2.70E-56 5.10E-12 516E-10 8.90E-162  1.30E-67 0 0
F2  356E-35 121E-32 144E-07  132E—6  3.20E-119  B8.04E-36 0 0
F3  893E-31 6.75E-25  149E-4  4.52E-3 0 3.54E-33 0 0
F4  221E-20 532E-18  269E-4  188E-3  7.60E-243  5.35E-32 0 0
F5  6.0lE-5  421E-4  102E-3  150E-3  4.21E-4  111E-3  354E6  155E-4
F6  —3.42E+3  343E+2  —352E+3  182E+2  —3.95E+03  2.89E+2  —4.19E+3  2.91E+2
F7  400E-15 194E-15 B893E-7  5.85E6  4.44E-16 0 4.44E-16 0
F8  9.98E-1 3.72 9.98E-1 2.48 9.98E-1 5.24 9.98E-1  3.03E-1
F9  307E-4  9.00E-3  307E-4  6.88E-3  3.07E4  6.29E5  3.07E-4  1.93E-7
F10 3 7.69E-5 3 1.67E-15 3 6.85 3 3.41E-15
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Figure 2. Convergence curve
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