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Multiple Heterogeneous UAVs Cooperative Searching and
Attacking Based on Parallel NSGA-II Algorithm

XIAO Dong, JIANG Ju, YU Chao-jun, ZHOU Jun
(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China )
Abstract; To deal with the problem of cooperation of multiple heterogeneous UAVs for target searching and
attacking in unknown environment, and with consideration of the resources of the UAVs and the targets, a
method of coalition formation was used to complete the task. A multi-objective optimization model was
established, and a parallel Non-dominated Sorting Genetic Algorithm ( NSGA-IT) was proposed to solve the
problem. A simulation was carried out and an analysis was made to the running speed of the algorithm, which
was compared with the traditional methods. The simulation results verified the rationality of the model, and

showed that the parallel NSGA-II has a strong real-time performance and improves the efficiency of task

performing.
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Fig.1 Flow chart of coalition formation process
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Fig.2 Flow chart of parallel NSGA-II
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Table 1 Imitial state of UAV formation

v;/(m -
s71)

=

(x%,3:)/m  %/(°) r./m s/m R}

1 (-100,-190) 20 23 9% 100 (2,2,3)
2 (150, -50) 0 25 100 400 (2,1,1)
3 (900,700) 70 25 100 300 (1,3,2)
4 (-800,800) 270 30 150 250 (1,2,1)
5 (=900, -600) 320 30 150 300 (1,2,0)
6 (30,850) 330 25 130 250 (1,1,3)
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Table 2 Initial state of target formation
T; (%;,5;)/m R;-r
1 (300,_2(1]) (3;594)
2 (_mysm) (3;1;2)
3 (0,100) (1,1,1)
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