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A Firefly Algorithm with Chaotic Flicker Mechanism under

Double Population Collaboration
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Abstract: The firefly algorithms could not solve the contradiction between convergence rate and
early maturing and that between global exploration and local exploration when handling complex
engineering optimization problems with high nonlinearity and multi-extreme values. On this
basis, a kind of dual population firefly algorithm is proposed based on firefly “glowing” and
“extinguishing” flicker mechanism. In the algorithm, the moving state of firefly is modulated
with chaotic flicker factor & to simulate firefly biological habits, which can greatly enhance the
convergence rate of the algorithm under the premise of keeping the individual autonomous power
in the population. At the same time, the population is divided into global population and local
population through the dual population strategy., which can maintain the interaction between
groups of information and balance the global exploration ability and local exploration ability of the
algorithm, and hence reducing the risk of falling into the local optimal risk. The classic single-
mode and multi-mode test functions are used to verify the algorithm. The results showed that the

algorithm can achieve better optimization effect while ensuring the convergence rate and avoiding
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local optimum. The convergence accuracy can be improved more than 4-5 orders of magnitude.

Meanwhile, the algorithm can meet the requirement of accuracy in the minimum number of

function evaluations.

Keywords: firefly algorithm; flicker mechanism; chaos; global optimization
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