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Evolutionary computation is inspired by biological evolution and provides many algorithms for
optimization problems. Among the evolutionary computation, metaheuristics are provided with sampling a
set of solutions. Even though metaheuristics do not ensure to get the globally optimum solution for
some problems, they may get sufficiently good solutions for problems with incomplete information like
the black-box problems. PSO and FA are population-based metaheuristic methods. PSO is easy to be
implemented for optimization problems and has a strong global search. However, there are some reasons
as the poor local search ability or premature convergence that cause PSO cannot keep finding better
solutions in the latter evolution. Past research work to recover the velocity component for the
degenerated dimension to improve the conventional PSO as Gaussian mutation, random walk, position
initializing, population reassignment, sampling (SPS0-2011). However, a lot of them have the problem
that delaying convergence and increasing the number of parameters that need to be adjusted. On another
side, FA owns a strong local search ability for optimization problems. It is important to make a good
balance between the local search and the global search. Then consider how to make a better algorithm
as a PSO-FA hybrid where different properties of PSO and FA are utilized

Related works of making hybrid of PSO and FA are like: Modifying the standard model; Changing
particles’ properties with a fixed rule; Making a sub—population of PSO and FA; Building a strategy
to select the model of PSO or FA. These works using parameter tuning, modifying model and show good
performance for specific problems. However, parameter tuning cost a lot of computation and it is not
helpful to build widely used solvers

On another side, high—dimensional problems own many parameters and need many iterations and arithmetic
operations for evaluations. In real applications, evaluating high-dimensional problem usually cost a
lot of computation while large number evaluations may not be practical and reasonable. It is difficult
to do parameter tuning during the whole evolution process

This research proposes making a hybrid swarm of standard models without parameter ‘tuning. Even though
the parameters of PSO model and FA model are fixed, adjusting the numbers of the particles and
fireflies in a single group is expected to change the performance of the swarm. Simple PSO-FA hybrid
algorithms with different number of particles and fireflies are tested and show that changing the
number .of particles and fireflies is useful. However, manually adjusting the number is not always
useful for processing different problems. An automatically characteristic changing strategy is needed
to build a widely used solver. HFPSO provides an event—driven strategy based on whether one particle
gets better fitness than the previous global best. In this method, only the outstanding particles can
change characteristics to use the local search of FA. When the global best stops evolution, it usually
considers that a lot of particles fail to update their personal best. The global best may affect
others to find potentially better solutions if their movement include the issue of the global best. By
utilizing an event—driven strategy to cutting off the effect of the global best for part of the
population to increase the particles who can update their personal best and that may improve the
global best. By testing the proposed hybrid on some expensive benchmark problems to show how the
proposed hybrid well performs on high dimension problems than some other optimization methods.

Then, the proposed method is applied to multifactorial optimization. Multifactorial optimization is
provided to simultaneously processing multiple optimization tasks with a single population. Combing
the proposed hybrid with the multifactorial optimization is expected to get better performance when
simultaneously processing multiple tasks. Then test the proposed method on the multifactorial
benchmark problems and show its good performance. Besides, a black—box benchmark problem in which it
needs to optimize the mass of three different cars is provided. Test the proposed multifactorial
hybrid to show the method well performs on a real-world problem.
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