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Abstract: The non-cooperative game of unmanned aerial vehicle (UAV) swarm in the complex combat
environment is an important research field. In this paper, we investigate the dynamic behaviors of UAV
swarm in the scenario of air-ground engagement. We analyze the key factors of combat situation, and use the
space state matrix to represent the situation of combat. Based on the dynamic changes of combat situation, the
dynamic objective functions with adaptive weights are introduced. We propose a model of UAV swarm
engagement under incomplete information, and verify the rationality and effectiveness of the adaptive weights.
Our work provides new insights into the dynamic decision of UAV swarm.
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Table 1 Basic data of combat units
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X, kg kg m (mes ) m h
BR BR, (20,20) 1 2 N/A 2000 21.7 500 24
BR, (20,30) 5 4 N/A 1000 27.8 300 20
7 e BC, (30,20) 8 0.8 500 25.6 400 24
BC, (30,30) 15 9 0.9 500 26.1 300 20
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a’(0) 0.4 0.3 0.8 0.65 0.3 0.6 0.75 0.7
B(0) 0.5 0.5 0.7 0.6 0.4 0.7 0.8 0.8
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Table 3 Hit rate of combat units
1% 2 j/=1,BR, j=2,BR, j=3,BC, j=4,BC, j=5,RER, j=6,RER, j=7,RAD, j=8,RAD,
=1,BR, 0 0 0 0 0 0 0 0
i=2,BR, 0 0 0 0 0 0 0 0
i=3,BC, 0 0 0 0 0.3 0.5 0.7 0.7
i=4,BC, 0 0 0 0 0.2 0.5 0.6 0.5
i=5,RER, 0 0 0 0 0 0 0 0
i=6,RER, 0.6 0.5 0.7 0.7 0 0 0 0
i=7,RAD, 0.4 0.3 0.7 0.5 0 0 0 0
i=8,RAD, 0.4 0.4 0.8 0.7 0 0 0 0

x4 ERBAREFEBEREER

Table 4 Rate of target selection for combat units

RER,=0(RER,=1) j=1.BC, =2.BC, j=3.RER, j=4,RAD, j=5.RAD,
i=1,BC, 0 0 0.1(0.8) 0.6(0.1) 0.3(0.1)
i=2,BC, 0 0 0.1(0.6) 0.4(0.2) 0.5(0.2)
i=3,RER, 0(1) 0(1) 0 0 0
i=4,RAD, 0.6(0.8) 0.4(0.2) 0 0 0
i=5,RAD, 0.5(0.6) 0.5(0.4) 0 0 0
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x5 EFMNEMHEEF
Table 5 Balance factor of blue a weight
S5 BR, BR, BC, BC, RER, RER, RAD, RAD,
e 0.5~1.5 0.5~1.5 0.5~1.5 0.5~1.5 0.5~1.5 0.5~1.5 0.5~1.5 0.5~1.5
' (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5)
¥ 0 0 0.5~1.5 0.5~1.5 0 0.45~1.8 0.3~1.2 0.3~1.2
7 (0) (0) (0.4~1.6) (0.4~1.6) (0) (0) (0.3~1.3) (0.3~1.3)
X 0 0 0.5~1.5 0.5~1.5 0 0.5~1.5 0.4~1.6 0.4~1.6
# (0) (0) (0.4~1.6)  (0.4~1.6) (0) (0) (04~1.6)  (0.4~1.6)
*k6 AFLNEMHEEF
Table 6 Balance factor of red  weight
S5 BR, BR, BC, BC, RER, RER, RAD, RAD,
I 0.5~1.5 0.5~1.5 1.5~2.5 1.5~2.5 0.5~1.5 0.5~1.5 0.5~1.5 0.5~1.5
' (0.5~1.5)  (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5) (0.5~1.5)
. 0 0 0.5~1.5 0.5~1.5 0 0.5~1.5 0.3~1.2 0.3~1.2
7 (0) (0) (0.5~1.5) (0.5~1.5) (0) (0) (0.4~1.6) (0.4~1.6)
X 0 0 0.5~1.5 0.5~1.5 0 0.5~1.5 0.4~1.6 0.4~1.6
5 (0) (0) (0.5~1.5)  (0.5~15) (0) (0) (0.4~16)  (0.4~1.6)
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