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 Gradient based methods are not possible in some cases.

 Metaheuristics may be an alternative, but may have high computational cost or may be prohibitive.

 Cross-entropy method (CE) has been used successful in combinatorial optimization and estimation of rare events in the last two decades  Due to complex geometric configurations, structural optimization can be extremely non-linear, requiring the use of very efficient optimization algorithms.

 Propose a Cross-Entropy framework for structural optimization and investigate its accuracy and efficiency.

 Compare optimal values found by the CE with other results obtained by Sequential quadratic programming (SQP) and Genetic algorithm (GA). [2] R. T. Haftka and Z. Gürdal, Element of Structural Optimization, 3rd ed., Kluwer Publishers, Dordrecht, Netherlands, 1992. [3] M.V.S Issa, A. Cunha Jr, F. J. C. P. Soeiro, A. Pereira, Structural optimization using the Cross-entropy method, In XXXVIII Congresso Nacional de Matemática Aplicada e Computacional, Campinas-SP, Brazil, 2018. https://dx.doi.org/10.5540/03.2018.006.02.0443  Only global search algorithms should be used to obtain optimal solutions for these optimization problems with dynamic constraints.

METHOD

 In general, the SQP obtains better results than the GA and the CE. However, in this case, the metaheuristic, GA, obtain better results than those of SQP, which is a gradient-based optimization method, and CE has a satisfactory result.

BENCHMARK TEST Nucleus of Modeling and Experimentation with Computers (NUMERICO)



  Structural optimization has the typical objectives as mass reduction (weight), change natural frequencies (avoid resonance), reduce internal stress and REDUCE COST.
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TABLE 1 -

 1 Comparison between the results obtained with different techniques optimization the area of each bar.

Source: HAFTKA; GÜRDAL , 1992

[1] R. Y. Rubinstein and D. P. Kroese, Simulation and the Monte Carlo Method, Wiley, 3rd edition, 2017.
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 2 Illustration of the areas obtained by the three optimization methods considering natural frequencies constraint.