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Unmanned aerial vehicles swarm conflict based on multi-agent system

LUO De-lin†, ZHANG Hai-yang, XIE Rong-zeng, WU Shun-xiang
(School of Aerospace Engineering, Xiamen University, Xiamen Fujian 361005, China)

Abstract: The multi-agent system theory is employed to build the maneuvering decision-making model for large-scale
unmanned aerial vehicle (UAV) swarm conflict. In this model, each UAV in the swarm is regarded as one independent
agent. With the establishment of UAV motion equation, individual behavior set and action criterion, each UAV keeps
on interacting with its neighboring environment and the UAV swarm conflict outcome emerges eventually from such a
process. Simulation experiments are conducted using MATLAB and the results demonstrate the effectiveness of the built
decision-making model for UAV swarm conflict.
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Fig. 1 The overall framework of UAV swarm conflict based

on multi-agent system

3 agent (Multi-agent
design for UAV swarm)

3.1 agent (Individual agent motion
model)
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Fig. 2 Motion state diagram for UAV agent
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Fig. 3 The movement of UAV in two-dimensional plane
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4 (Decision
making for large-scale UAV swarm conflict)

4.1 (Air combat situation assess-
ment)

, [13]

. :

Kij = 1− α1 + α2

π
, (14)

: Kij i j

, α1 i , α2 j

.

,



11 : agent 1501

, :

Situation=

{
advantage, Kij�KThreshold,

disadvantage,Kij<KThreshold,

(15)

KThreshold .

4.2 (The design of combat
behavior-set)
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5 (Simulation example)
, MATLAB

.

5.1 (Initial condition)
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, 1 .

1

Table 1 Parameters of the UAV

/

vmax 150 m/s
vmin 80 m/s
aup 1.1

adown 0.9
αmax 0.1rad/s
dmin 100 m

Attackdistance 2000 m
Wmax 1500 m

KThreshold 0.5
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5.2 (Simulation result)
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Fig. 4 Trajectory of UAV swarm conflict
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Fig. 5 The evolution of survival numbers for both sides of

UAV swarm
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Fig. 6 The survival situation of the UAVs
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Fig. 7 The behavior decision-making process of the UAVs
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Fig. 8 Curve of average UAV space occupation value
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Fig. 9 Curve of the shortest distance between any two UAVs in
the swarm
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Fig. 10 The experiment statistic result from 1500 simulations
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Fig. 11 The experiment statistic result by conducting 100, 500,
1000 and 1500 runs of simulations
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6 (Conclusions)
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