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Abstract

The Crayfish Optimization Algorithm (COA) suffers from three inherent drawbacks. It tends to con-
verge prematurely, faces an imbalance between global exploration and local exploitation, and ex-
hibits unsatisfactory optimization accuracy. To solve these problems, this paper proposes a Elite-
Guided Adaptive Differential Cooperative Crayfish Optimization Algorithm (EGCOA). First, the algo-
rithm adopts an elite opposition-based learning mechanism for population initialization. This mech-
anism improves the uniform distribution of initial solutions in the solution space and enriches pop-
ulation diversity, laying a high-quality starting point for the optimization process. Second, a breed-
ing strategy integrated with differential evolution (DE) is introduced to update individual positions
iteratively. This strategy balances the global search speed and solution accuracy of the algorithm
simultaneously. Finally, an elite retention strategy with adaptive perturbation is designed. It effec-
tively enhances the algorithm’s local deep exploitation capability, and avoids premature conver-
gence during the iteration process. We carried out simulation comparison experiments based on
the CEC2020 benchmark test function suite. The results show that the proposed EGCOA significantly
outperforms the original COA and other mainstream swarm intelligence optimization algorithms in
convergence speed, optimization accuracy, and operational robustness. It effectively overcomes the
inherent defects of the original algorithm, and presents more excellent comprehensive optimiza-
tion performance.
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Figure 1. Flowchart of the EGCOA algorithm
1. EGCOA HiE Rz E

2.3. FBERE SRS ENRE

it — W g SFEIRAC 5 E e UM QISR AR BETT R RE AT, INBRAMAE ) DIE S A X 42 R SR WAL,
(7 IS J8E G b B 2 A PE BRI AR, A SCHR HH — R RE 9 51 3 10 25 S5 MRS U0 B S4mes » AR Bk —FeisAUad R
732 H 22 BRI Y B R B ZE I 10% MABEAT R F R T B e AL T 2 A Rs S iR
JRANES RS H AR SRR MAER S R B 807 50 51 faWnam L, 2555 T
SERORE AR R IT MG R, 7RSSR R BT A REI RIS, AR RE AR 2 FEE, LRSI
TSI RS o 2 SR 1 SE T 2 3 R T

Xt

Xrt
XHI _ weak +
;=

best

2

+A(1)

®)

DOI: 10.12677/sea.2026.153038 407 OISR


https://doi.org/10.12677/sea.2026.153038

KR 55

Hor, 2(0) RARLNE B IEROEEA T XK WOFT7R X, RFEERENE RGN E, X, 2
FEXGEREVE T DL LR BN L BRI B . A (¢ ) AR IR CR P ROR AL, A T3 5 AR I 22 R 52
R EIRAE N BEE ISR N, HHEIRLN RN, ER5E0 h e R R R R I A AR
IEAUE ], ZEARIEER, AT R AR REALI S O i S e, T BT SRS B S U SR e 1

COA FEMIIRALIT BER I BEN LA MR T 2K, B 5 SRR AT A o fE PSR R, B
RE 851 Bt PR A AN FAT AR Be 2 M e, (HAMAEROS A Z M EEAAA R, IRE T HRUERE
TS L FEJa IS B, RIZHT A S AT IL S X8 R, IR BTS2 LR RS 5 .
Xt EIRIAE, 5 ARG S [ 2 ST CASRTH AT A6 PR b e, R 22 3 A F) 8B SRS A i A SE T By
B R AES7, BT G N B BRSO B SRS LAy 5 TR

3. TEGRE S

AHE A E LI TE Windows 11 (64 bit)#5{E R4t & Matlab R2023b “F & LIFfE, IEEUVN RN E
15(COA). MR RFIR(SSA). M LR IE fL AL Sk (HHOYVE ot LBk, 5 AT el i EGCOA HHAT
PEREXTLL AT SEBR kIR B R NI, B 2 5 EES RS — S8 E: M
BN 30, $RRUEE TN 15, BRERIRE G —H 500 K. E0ta— MR AL, & ke &
SIEAT 30 IR, CARLIEE B VS AT I BEALS B0 SEIR 5 R i) T4 sEI R v P e s SRS I, & SR
ST IUE s P IME SR 2 =T 048, NESEENSERE . SRS B RS
PRAE AT SE 1) AR S
3.1. MR EAYEEL

NIGAE EGCOA SEIMAE MM 5 &M, ASCER CEC2020 FEAENR b 4L TT R SLIRI0IE . ALk
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Table 1. Overview of CEC2020 benchmark test functions
= 1. CEC2020 FAEMi &8 28t 5T

g4 g & RHIE BNE

A Shifted and Rotated Bent Cigar Function Unimodal Function 100

5 Shifted and Rotated Lunacek bi-Rastrigin function 700
Basic Functions

fa Expanded Rosenbrock’s plus Griewangk’s function 1900

Js Hybrid function 2 (N = 4) 1600
Hybrid Functions

f Hybrid function 3 (N =5) 2100

Js Composition function 1 (N = 3) 2200

Composition Functions
fio Composition function 3 (N =5) 2500

3.2. IWHEREQH
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Table 2. Performance metrics under CEC2020 benchmark test functions

% 2. CEC2020 EEMNK iR T AUt BEFEFR

23k (=723 COA EGCOA HHO SSA
FHIME 4.3643e+04 2.9295e+02 5.8782e+06 8.1406e+04
h FrifEZ 2.6873e+04 1.4834¢+02 4.5228¢+06 7.8464¢+04
AR 1.3611e+04 1.1248e+02 2.9107e+06 1.5456e+06
TEME 8.6187e+02 7.3641e+02 8.8246e+02 9.1624e+02
1 FrifEZ 5.2828E+01 6.1260E+00 3.7642E+01 2.9744E+01
A 7.5557E+02 7.2695E+02 8.0917E+02 8.1827E+02
FHIME 1.9088¢+03 1.9021e+03 1.9228e+03 1.9146e+03
/i i) 3.5660E+00 5.3596E—01 1.0318E+01 7.1423E+00
RAUE 1.9134E+03 1.9012E+03 1.9119E+03 1.9136E+03
FHIME 1.9677e+03 1.7772e+03 2.0818e+03 2.1742¢+03
Jo FrifEZE 1.2565E+02 8.0444E+01 2.2410E+02 2.0606E+02
RAUE 1.7526E+03 1.6151E+03 1.6926E+03 1.6275E+03
FHME 1.5996e+05 2.3106e+03 8.3358¢+05 3.8951e+05
Ve FrifEZ 1.2650e+05 1.1346¢+02 7.5636e+05 5.2399¢+05
wARE 5.0005E+03 2.1161E+03 3.0822E+04 3.0782E+03
T HME 2.4700e+03 2.3011e+03 2.5020e+03 2.9157e+03
S FrifEZ 6.3007E+02 5.4159E-01 5.2762E+02 9.5507E+02
wRE 2.3697E+03 2.3000E+03 2.2725E+03 2.3014E+03
P 3.0476e+03 2.9200e+03 3.1270e+03 3.0660e+03
Jio PRt 22 9.4042E+01 5.3518E+01 5.8818E+01 8.9478E+01
BALE 2.9081E+03 2.9000+03 2.9435E+03 2.9161E+03
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Figure 2. Convergence curve
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