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Perturbed adaptive Dung Beetle Optimizer
WANG Leyao, GU Lei

(School of Computer Science, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

Abstract: Aiming at the limitations of the Dung Beetle Optimizer (DBO) , such as blind exploitation in invalid regions and low
solution accuracy , a Perturbed Adaptive Dung Beetle Optimizer (PADBO) is proposed. The algorithm introduces a perturbed
dispersion mechanism to prevent the aggregation of breeding dung beetle individuals , enabling diversified local exploitation of the
algorithm and improving its optimization accuracy. Meanwhile, an adaptive inertia weight strategy is adopted to dynamically
balance the exploitation and exploration capabilities, thus accelerating its convergence speed. Comparative experiments on 8 standard
test functions with other five optimization algorithms show that PADBO achieves superior convergence speed and optimization
accuracy. The results of the reducer weight minimization problem verify the effectiveness of PADBO in solving practical engineering
design problems.
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Table 3 Experimental results on testing functions

PR Eistn PADBO IDBO DBO WHO SO TCSPSO

F, M 0 7.792 9¢-307 1.384 9¢e=105  7.346 5e—-42  1.023 5e-94 2.258 4e—43
brifEZE 0 0 7.585 4e-105  3.877 Oe—41  2.753 4e-94 1.109 8e—42
BT ]/ s 0.117 5 0.048 7 0.039 1 0.110 3 0.055 6 0.045 5

Fy FHE 0 4.510 5e-162  8.434 8e—60 4.182 6e-25  4.732 0e—43 2.989 5e-27
b2 0 2.465 2e-161 4.575 0e-59 1.168 2e-24  7.164 8e—43 8.232 2e-27
BATI ]/ s 0.1270 0.050 8 0.038 8 0.1123 0.030 9 0.047 9
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bR 0 0 9.965 le-57 6.214 9e-24  2.021 9¢-55 2.490 4e-35
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brif 2 0 1.356 7e—143 4,387 2e-50 1.469 le—16  4.498 Te—40 6.712 Te-21
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bRl 0. 066 4 1.136 1e+03 1.536 5¢+03  580.025 8 63.374 5 695. 816 5
iB1THA] /s 0.1390 0.067 5 0.046 0 0.130 1 0.037 3 0.053 3

F; FHE 3.428 5e-07 1.051 7e-05 5.676 8e—04 0.034 4 0.063 5 9.025 9e-04
i 1. 031 8e-06 4.272 5¢-05 0.002 0 0.118 6 0.121 0 8. 350 3e—04
iB1 TR/ s 0.239 5 0.200 9 0.142 5 0.227 6 0.1417 0.225 8

Fy FHE 3.422 8e-07 3.723 Te-04 0.616 5 0.036 3 0.383 6 0.186 6
b2 1. 443 1e-06 0.002 0 0.369 6 0.046 0 0.746 1 0.188 3
BATIN ]/ 0.233 8 0.205 0 0.165 5 0.236 0 0.137 0 0.237 6
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Fig. 4 Iterative convergence curve
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