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Recently, a topology algorithm based on the artificial bee colony algorithm
(ABCA) has been proposed for static and dynamic topology optimization. From
the results, the convergence rate of the algorithm was determined to be slightly
slow. Therefore, we propose a new search method to improve the convergence

rate of the algorithm using a chaotic map. We investigate the effect of the chaotic
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map on the convergence rate of the algorithm in static and dynamic topology
optimization. The chaotic map has been applied to three cases, namely, employ
bee search, onlooker bee search, and both employ bee as well as onlooker bee

search steps. It is verified that the case in which the logistic function of the chaotic

Topology optimization

map is applied to both employ bee as well as onlooker bee search steps shows the

best dynamic topology optimization, improved by 5.89% compared to ABCA.
Therefore, it is expected that the proposed algorithm can effectively be applied to
dynamic topology optimization to improve the convergence rate.
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Table 1 Description of chaotic map

Chaotic map Description
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Fig. 1 Cantilever beam

Table 2 Numerical results of the cantilever beam

Method Iteration Objective function (J)

ABCA" 31.70 4917.247
Gauss (e,0) 31.65 4919.055
Logistic (e,0) 31.60 4920.564
Piecewise (o) 31.65 4916.393

> 20

a with Logistic map (e,0
(a) ABCA" (b) CABCA with Logisti (e,0)

Fig. 2 Optimal topology of the cantilever beam
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Table 3 Numerical results of the clamped beam

M uiTKu Method Iteration Objective function (rad/s)
ax. w; = :
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