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Optimization of engineering problems with discrete and continuous constraints

using dynamic adaptive meta-heuristic algorithms

SayedMostafa Mousavi, Alireza Toluei *
ShahidBeheshti University
(Received: ;Accepted: )

Abstract

The purpose of this article .is to implement and review different methods of meta-heuristic algorithms to solve five
engineering problems. Therefore, these engineering problems were examined in a restricted manner, then using five meta-
heuristic algorithms of firefly, colonial'‘competition, frog, ants and gray wolf, and with the aim of reducing the costs of
engineering problems, they were optimized and the results of its solution were verified. In fact, in each of the used
optimization algorithms, a dynamic adaptive factor is introduced to balance the convergence rate and absolute optimal
search ability by adjusting the search speed during the search process. Investigations show that in each of the algorithms,
techniques are used-to.leavethe local optimum, which makes the answers converge to the absolute optimum. To evaluate
the quality and accuracy.of the algorithms, the sensitivity test and the comparison of the convergence numbers for the
results of the implementation of each algorithm on the data have been used. The obtained results show that the firefly
algorithm in the spring tension problem, the frog algorithm in the three-bar truss problem, the colonial competition
algorithm in the speed reducer and gear design problems, and the gray wolf algorithm in the pressure tank problem have
a more accurate performance in finding the absolute optimum. In fact, these algorithms make it easy to achieve the optimal
solution by generating a random population, creating a neighborhood and choosing the best neighbor, provided that the
constraints of the variables of the problem are satisfied. As a result, this paper shows that any meta-heuristic algorithm
can perform better in a specific engineering problem, depending on the type of problem and environmental conditions.

Keywords: Constrained engineering design optimization problems, continuous and discrete design variables, meta-
heuristics, Imperialist Competitive, ants, Frog, grey wolf , firefly.

*Corresponding Author :Toloei@ihu.ac.ir Adv. Defence Sci.Technol.
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