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Evolutionary algorithms play a significant role as search techniques for handling
complex problems in many fields such as artificial intelligence and engineering.

The advantage of evolutionary algorithms is their ability to solve and quasi-optimize
problems with non-linear, high-dimensional, multi-modal, and discontinuous charac-
ter. These algorithms have the ability to explore large spaces, without demanding the
use of derivatives of the objective functions, such as by gradient-based training meth-
ods. Their principles are based on the search for a population of solutions, where tuning
is done using mechanisms similar to biological recombination.

Over the last decade, there has been increasingly interest in applying bacterial evo-
lutionary algorithms [1] for solving optimization problems. The bacterial evolutionary
algorithm incorporates two operators based on microbial evolution phenomenon. The
bacterial mutation optimizes the bacteria individually, whilst the gene transfer allows
the bacteria to directly transfer information to other bacteria in the population.

Evolutionary techniques explore the whole objective function, because of their
characteristic, so they find the global optimum, but they approach to it slowly. Memetic
algorithms [2] combine an evolutionary algorithm with a local search procedure in or-
der to speed up the evolutionary process making it more efficient and find a better,
more accurate solution. In this presentation these ideas are combined and the bacte-
rial memetic algorithm [3] is introduced. This technique applies the bacterial approach
incorporating a local search procedure.

The bacterial memetic algorithm can be applied for the optimization of fuzzy rule
bases. In this task the most effective local search methods are based on gradient calcu-
lation. One of the bests gradient-based technique, the Levenberg-Marquardt algorithm
is suggested as local search procedure within the bacterial memetic algorithm. An-
other application of the bacterial memetic algorithm is the approximate solution of the
Traveling Salesman Problem and its modified version in which the requirements and
features of practical application in road transportation and supply chains are taken into
consideration [4].
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[3] J. Botzheim, C. Cabrita, L. T. Kóczy, and A. E. Ruano, “Fuzzy rule extraction
by bacterial memetic algorithms,” in Proceedings of the 11th World Congress of
International Fuzzy Systems Association, IFSA 2005, Beijing, China, July 2005,
pp. 1563–1568.
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