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Cultural firefly algorithm for dynamic path planning of soccer robot

XUE Han', SHAO Zhe-ping, PAN Jia-cai, FANG Qiong-lin
(Institute of Navigation, Jimei University, Xiamen 361021, China)

Abstract: In this paper, combined with dynamic collision preventation and sliding mode control, a firefly algorithm based
on the framework of a cultural algorithm is proposed to solve the dynamic path planning for the soccer robot problem. The
convergence of the algorithm is proved by the mathematical theorem. According to the different tasks of the robot soccer
in the competition, two roles of attack and defense are analyzed and discussed respectively. When attacking, combined
with the method of dynamic collision avoidance, the path is smoothed and corrected. When defending, the trajectory
of the ball or opponent robot is tracked based on sliding mode control, and the parameters of sliding mode control are
optimized using the CFA algorithm. Thus the speed and angular velocity of the robot are computed. The robot soccer
games are used to test the new algorithm. The experimental results confirms that the CFA has effectiveness and efficiency,
regardless of without risk of collision, or with risk of collision when encountering different obstacle robots. The effects
of different parameters on the convergence performance are tested, such as path sampling points, population scale and
evolutionary iteration number. Compared with the PSO, ACO and other famous evolutionary algorithms, it is verified
that the proposed algorithm is easier to search the global optimal solution and has better convergence performance.
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H%X1 Cultural firefly algorithm.

Require: Algorithm parameters Sy, 7y, A.

1: Output: Global extremum, optimal individual.

2: Initialize opulation space, such as the position of
the firefly

3: Compute the fitness of each firefly as its max

brightness I
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4: Initialize Belief Space BLAS N5 0G4 (R R X 18 B2 7 1m) A
S:fort = 1tot=maxdo © = arctan Yra _”01; (13)
6: Compute the relative brightness of the firefly I . Ury = Yoy

. BERSYIARS THLE A7 [y
using (1)
T — T,

7: Compute the attractive force of the firefly 3 using « = arctan o=, (14)

3)
8: Update the position of the firefly using (4)
9: Recompute the brightness of the firefly
10: Update Belief space using (5)
11: Influence population space using (6)
12:t—t+1
13: end for
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