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Improving firefly algorithm by keeping individual activity

LU Kezhong', ZHANG Zheqing', SUN Jun?®

(1. Department of Computer Sciences Chizhou University, Chizhou 247100, China;

2. School of 10T Engineering s Jiangnan Universily, Wuai 214021, China)

Abstract: There are some disadvantages in the basic firefly algorithm(FA), such as low solving precision,
premature convergence and etc. To overcome these disadvantages, a novel improved FA (IFA) was
proposed that keeps individual activity. Firstly, an adaptive control for gamma value was designed by using
swarm distance. Secondly, a position calculation for fireflies was updated by using the search process
information. Thirdly, a special mutation for the firefly swarm was executed to activate individuals and to
make them explore the search space when losing activity. Finally, a perturbation and local search method
for the best individual was proposed. Based on ten multi-model test functions, the test results show that
the IFA has a better convergence speed and precision than the basic FA, PSO, ABC and other improved
FA. The improved FA is a good method for complex function optimization.
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Fig. 2 The fireflies’ positions shift in 1st case

ARG OL BE v=0. 1, x5 y L K[ —5,



%28

BEANRE R GRS FA £ 123

S1ERANPE 3 fros. X By {H HCER — Fh Al DL 220N
XA 2 KUY W 51 PR Al B 5 2R i A A
AR A S ) v ] A {EL A

5

3} N

b /e \__..

4 (© )

-5 ol s . N
-5 4 -3 -2 -1 0
X

3 E-MBEREANRMETLE

Fig.3 The fireflies’ positions shift in 2nd case
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Fig. 4 The fireflies’ positions shift in 3rd case
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Fig. 8 Convergence process of Schaffer function Fig. 9 Convergence process of Schwefel function
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Fig. 10 Convergence process of Griewank function Fig. 11 Convergence process of Rastrigrin function
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