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Abstract: Aiming at the problem of low solution precision in existing optimization algorithms, we
proposed a global-local cooperative optimization algorithm with fitness step size. The algorithm
achieved effective collaboration between global and local search in the solution space by balancing
individual fitness and dynamically allocating global and local search step sizes during each iteration,
thereby enhancing the solution precision. Experimental results show that the proposed algorithm has
high precision and stability in benchmark function tests, and its effectiveness in solving complex
engineering optimization problems is verified through simulation experiments.
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Fig. 1 Flow chart of GLCOFS algorithm
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Table 1 Benchmark function information
PRI 2L PRI B 44 FR AL || PR PRI B 44 FR S ALIE
I, Shifted and rotated Rosenbrock’s function 400 F, Hybrid function 6 (N=4) 1 600
F, Shifted and rotated Rastrigin’s function 500 F Hybrid function 6 (N=5) 1 700
F, Shifted and rotated expanded Scaffer’s F; function 600 Fu, Hybrid function 6 (N=5) 1 800
F, Shifted and rotated Lunacek Bi-Rastrigin function 700 F»  Composition function 7 (N=6) 2 700
F; Shifted and rotated non-continuous Rastrigin’s function 800 F,;  Composition function 8 (N=6) 2 800
F Shifted and rotated Lévy function 900 Fy,  Composition function 9 (N=3) 2 900
F; Hybrid function 4 (N=4) 1 400 F); Composition function 10 (N=3) 3 000
Fy Hybrid function 5 (N=4) 1500
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Table 2 Comparison of optimization results for benchmark functions (dim=100) by different algorithms

PR R EELin GLCOFS & HO & ¥ GKSO # ¥ COA B MGO &
F, S B 9.601 374X10* 1. 260 200X 10* 6.155 695X 10° 1. 105 367X 10° . 460 026X 10°
b i 22 8.397 480X 10" 1.681 980X 10° 1. 260 722X 10° 1.194 395X 10" . 854 704 X102
He# 1 4 3 5 2
F, S 8.156 010X 10? 1.615 716X 10° 1. 772 236 X 10° 2.135 474X 10° . 405 925X10°
b i 22 4.165 232X 10! 5.405 559X 10" 7.614 188X 10" 2.828 819X 10! . 319 337X 10"
HEA 1 3 4 5 2
Fy A 6.130 268X 10° 6.861 284 <10° 6.936 743X 10° 7.129 062X 10° . 695 324 X107
bR 25 2.372 771X 10° 3.731 012X 10° 6.486 470X 10° 3.579 195X 10° . 104 902X 10"
HEA 1 3 4 5 2
F, FHE 1.235 310X 10° 3.493 885X 10° 3.170 166X 10° 3.999 680X 10° 2.696 566X 10°
o o 22 5.305 133X 10" 1. 080 660X 10? 2.260 080X 10? 8.305 055X 10" .096 175X 107
HE£ 1 4 3 5 2
Fs FHE 1.137 944X 10° 2.072 931X 10° 2.207 225X10° 2.598 606X 10° . 754 975X10°
P22 4.989 132X 10! 5.844 060X 10 8.121 701X 10! 5.815 975X 10! . 240 210X 10
HE£ 1 3 4 5 2
Fy S H{H 5.900 125X 10° 5.221 664X 10" 7.109 411X 10" 8.024 308X 10" .079 275X10"
b o 22 1. 262 303X 10° 3.678 465X 10° 4,898 607X 10° 4.267 532X10° . 815 864X 10°
HE#4 1 2 4 5 3
F, S H 1 1.110 915X 10° 1.126 328X 107 5.600 508X 10° 1.138 132X 10° . 943 394X 10°
b i 22 8.996 349X 10° 3.602 800X 10° 2.544 927X 10° 4.796 396X 107 . 024 955X10°
HE#4 1 4 3 5 2
Fy SEHME 2.669 540X 10° 2.594 761107 3.915 582X 107  2.582 807X10  3.651 774X 10°
b o 22 7.974 965X 10° 4,902 684 %107 3.027 271X 107 4,434 751X 10° . 497 000X 10°
HE£ 1 3 4 5 2
F, FHE 5.331 748X 10° 1.190 554X 10* 1.079 959X 10* 2.528 697 X 10" 7.139 954 X 10°
b i 22 5.370 098X 10° 1.373 015X 10° 1.100 304 X 10° 2.677 355X 10° 8.273 886X 107
HE4 1 4 3 5 2
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Continued to table 2

PR 2N GLCOFS & ¥ HO & GKSO # % COA B MGO # %

Fi, V-1 E 4.603 308X 10°  8.873 698X 10°  7.196 131X 10°  1.412 573X 10"  5.718 099X 10°
bR 2= 4.995 899X 10°  1.610 039X10°  8.074 830X 10>  1.140 230X 107  7.641 342X 10?
He2 1 4 3 5 2
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44 1 4 3 5 2
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Fig.2 Convergence curves of GLCOFS algorithm and comparative algorithms on partial benchmark functions
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Fig.3 Box plot of GLCOEFS algorithm and comparative algorithms on partial benchmark functions
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Table 3 Comparison results of different algorithms for solving pressure vessel design problems

ok A4 R A e LA
AL FHE b E 2% T x s x T
GLCOFS  5.885X10° 6.346X10° 2.643>X10* 6.881X10°  0.778 200 0.384 664 40.321 223 199.977 669
HO 138X 10° 6.785X10° 3.599X 107 7.436X10°  0.898 797  0.446 081 46.528 721 128.565 497

. 087 X10° .261 409 1.270 854 56.132 394 56.410 659
. 319X 10° L778 210 0.384 722 40.320 593 199.999 914

COA . 166X 10" 842X 10" 6.053X10"

5 6.
6 6.

GKSO 6.063X10° 6.923X10° 4.390X 10
1 6.

MGO 5.886X10° 6.351X10° 5.191X10°

R B =

0
0
L711X10°  0.822 526 0.405 284 41.873 777 179.724 082
1
0
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