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Intelligent group formation movement control method based on
fuzzy logic

HUANG Qingdong™ , DU Zhaogiang, JIANG Yanyuan, LI Xiaorui, CAO Yiyuan
(School of Communication and Information Engineering, Xi'an University of Posts &. Telecommunications , Xi'an,
Shaanxi 710121, China)

Abstract; Aiming at the problem of large force fluctuations of each agent in the process of group move-
ment, which leads to group movement oscillations,a control algorithm based on the combination of dis-
tributed artificial potential field method and fuzzy control is proposed. By analyzing the force of the a-
gents in the process of group movement,establish the dissipation force to optimize the oscillation during
the movement, reduce the negative impact of the oscillation during the movement of the group,and im-
prove the consistency of the group movement. Establish retention to optimize the stability and mainte-
nance of the formation,and improve the stability of the formation. Use the optimized resultant force as
the input of the fuzzy controller, adapt to environmental changes through intensive learning, adjust the
parameters to control the output,and realize the group follow-up movement control. In addition,a variety
of formation control generation models that can be automatically adjusted are given to realize group for-
mation movement control. The simulation results show that the group can be stably and effectively con-
trolled to follow the movement,and the formation can effectively avoid obstacles during the movement,
which can improve the movement efficiency of the formation and maintain the topological stability.
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Fig. 1 Schematic diagram of formation force: (a) Ring; (b) Straight line; (c¢) Triangle; (d) Diamond
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Tab.1 Line speed decision table

Rule a, a, ds,
1 NB S —0.25
2 NB M —0.95
3 NB B —1
4 NS S 0
B NS M —0.25
6 NS B —0.95
7 PS S 0
8 PS M 0. 25
9 PS B 0. 25
10 PB S 0. 25
11 PB M 0.5
12 PB B 1
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Tab.2 Angular velocity decision table

Rule I F 0Oy
1 NB S —0.25
2 NB M —0.25
3 NB B —0.5
4 NS S 0
5 NS M —0.25
6 NS B —0.25
7 PS S 0
8 PS M 0.25
9 PS B 0.25
10 PB S 0.25
11 PB M 0.25
12 PB B 0.5
1.0 S M B
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Fig. 5 Gaussian membership function: (d) Membership function of a,and §; (b) Membership function of a, and F
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Tab.3 Experimental parameter

Parameters Value

Number of nodes (n) 10—50
Expected distance (R,) 260 m
Communication distance (R,) 300 m
Movement speed (v) 15 m/s
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Tab. 4 Dissipation force and holding force coefficient table
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Tab.5 Topology stability

Literature 10 15 20 25 30

Ref. [15] 97.09% 95.95% 95.6% 94.94% 94.84%
Ref.[17] 98.81% 97.28% 97.36% 97.31% 97.08%
Our work 99.45% 99.42% 98.98% 97.83% 97.42%
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