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Abstract: The task allocation for multiple UAVs is a complex multi-constraint, multi-objective, nonlinear
optimization problem. Aiming at the defect of each commonly-used intelligent algorithm, and based on the
characteristics of fireworks algorithm, this paper proposes an improved adaptive fireworks algorithm to deal
with the problem. The mathematical model of the problem is built firstly, then, the weight of each index is
obtained by using AHP together with the gray correlation method. The model is then transformed into a
problem of unconstrained, single-objective extremum value by using the external penalty function method.
After that, the adaptive fireworks algorithm is used to solve the model. In order to verify the superiority of
adaptive fireworks algorithm in dealing with this problem, several different optimization algorithms are used
for simulation. The experimental simulation results show that, the adaptive fireworks algorithm can quickly
converge to the global optimum solution, and the result intuitively describes the reasonable task allocation
scheme under complex situations.
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Table 1 The data of the targets being attacked

R 7Y

- X/km  Ykm  mE/m o W BEEE
T1 264 715 80 5 0.5
T2 225 605 67 5 0.5
T3 168 538 34 2 0.5
T4 180 455 67 1 0.5
5 120 400 60 2 0.5
T6 96 304 233 5 0.5
T7 10 451 233 5 0.5
T8 162 660 233 5 0.5
T9 110 561 45 5 0.5
T10 105 473 1830 5 0.5
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Table 2 Airport armed forces and weapons configuration

[k GIR7 R HAR i E
ID  UAV 25 ok VEREA2/km 2580 Bk
Ll 5 1500
B 80
12 6 1500
M1
13 6 1200
A 180
14 15 1500
L5 3 1500
B 20
L6 5 1500
M2
L7 6 1200
A 60
L8 4 1500
L9 5 1500
B 30
L10 10 1500
M3
L1 5 1200
A 60
L12 10 1500
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Table 3 Airport information

#l ID X/km Y/km R /m
M1 368 319 150. 876
M2 264 44 264.871
M3 296 242 34.75
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Table 4 Matching degree between UAVs and weapons,

targets and weapons
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Fig.1 Task assignment of UAVs for attacking targets

at different airports
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Table 6 Model assignment of UAVs when attacking

targets at different airports

b L

M1 M2 M3
T1 Ul U2 Ul/02
T2 U2/U3/U4 Ul/U2/U3 Ul
T3 ANt U1/02 U2
T4 U2/U3/U4 Ul/U2/U4 U3/U4
T5 Ul/U4 U3 Ul/U3
T6 U4 Ak U2/U3
T7 u2 u2 Ul/U2/U3
T8 U1/U3/U4 NG U2/U4
T9 U2/U3 U2/U3 U3/U4
T10 U2 A U2

) RArE
A B

Ul 0.67 0.78

UAV uv2 0.67 0.78

U3 0.92 0.94

U4 0.92 0.96

T1 0.92 0.80

T2 0.92 0.80

T3 0.80 0.80

T4 0.80 0.80

_ TS 0. 80 0. 80

B T6 0.94 0.92

T7 0.94 0.92

T8 0.94 0.92

T9 0.60 0.97

T10 0.60 0.60

K5 EEIBARER
Table 5 Task allocation result
UAV 37 H b
TIL T2 T3 T4 T5 T6 T7 T8 T9 TIO

L1 1 0 0 0 1 0 0 1 0 0
12 0 1 0 1 0 0 1 0 1 1
13 0 1 0 1 0 0 0 1 1 0
14 0 1 0 1 1 1 0 1 0 0
L5 0 1 1 1 0 0 0 0 0 0
16 1 1 1 1 0 0 1 0 1 0
L7 0 1 0 0 1 0 0 0 1 0
18 0 0 0 1 0 0 0 0 0 0
19 1 1 0 0 1 0 1 0 0 0
L10 1 0 1 0 0 1 1 1 0 1
L11 0 0 0 1 1 1 1 0 1 0
L12 0 0 0 1 0 0 0 1 1 0
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Fig.2  Evolutionary curves of each optimization algorithm
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