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Abstract

The present paper proposes an Improved Dung Beetle Optimisation Algorithm (IDBO) as a solution
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to the multi-objective point path planning problem of mobile robots, which has the problems of low
solution accuracy, slow convergence speed and easy to fall into the local optimum. Firstly, a logistic-
tent chaotic mapping is employed to generate an initial population, thereby enhancing population
diversity. Secondly, a logarithmic adjustment factor is designed to improve the foraging mode of
small dung beetles, thus enhancing pre-searching ability and post-exploitation ability of the algorithm;
and lastly, an elite differential variant is embedded in the dung beetle population, and a better so-
lution is chosen through greedy selection to enhance the ability of the algorithm to jump out of the
local optimum. The simulation results demonstrate that the average path length of the improved
dung beetle optimisation algorithm is shorter than that of the DBO algorithm in environments 1, 2
and 3. The average path lengths are reduced by 22.54%, 20.86% and 15.61%, respectively, in com-
parison with the DBO algorithm. Consequently, the enhanced dung beetle optimisation algorithm in
this study demonstrates notable proficiency in terms of convergence accuracy, optimisation speed,
planning path quality and robustness for addressing multi-objective path planning challenges.
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Figure 1. Raster map model
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Figure 2. (a) Logistic chaotic mapping distributions, (b) Distribution of mappings for sine mixing, (c) Logistic-tent chaotic
mapping distributions
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Table 1. Test functions

F 1M

bR KU B X i) RILE
Fl1 Sphere [-100, 100] 0
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F3 Schwefel’s [-100, 100] 0
F4 Ackley’s [-32,32] 0
F5 Generalized Penalized [-50, 50] 0
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Figure 3. (a) F1 convergence curve, (b) F2 convergence curve, (c) F3 convergence curve, (d) F4 convergence curve, (¢) F5
convergence curve

3. (a) F1 W sfehZk, (b) F2 WKSSiHh%k, (o) F3 WXslih%k, (d) F3 WUSRRZL, (o) F5 USgrhLk
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Table 2. Standard test function results
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Table 3. Comparison results of path planning experiments
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Figure 4. (a) Map 1 IDBO Convergence Curve, (b) Map 1 IDBO Planning Paths, (c) Map 1 DBO Convergence Curve, (d)
Map 1 DBO Planning Paths

4. (a) H[E 1 IDBO Uégpzk, (b) HiE 1 IDBO #MXIEEE, (c) HE 1 DBO W&gMZk, (d) HE 1 DBO #MXIEE
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