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Mission Planning of Manned/Unmanned Aerial Vehicle
Formation for Time Critical Target Attacking

WANG Yu-qi, ZHANG An, BI Wen-hao
( Northwestern Polytechnical University, Xi’an 710086, China)

Abstract: The task assignment of the manned/unmanned aerial vehicle formation in ground Time Critical
Target ( TCT) attacking was studied. Based on the general framework of the manned/unmanned aerial
vehicle formation system and the concept of time-sensitive characteristic function, the task assignment model
of the manned/unmanned aerial vehicle formation for cooperative ground TCT attacking was built. By
adopting the improved Genetic Algorithm ( GA), the matrix coding was introduced to enhance the task
assignment efficiency. The timing sequence problem of task assignment was solved by introducing the
decoding method for the deadlock problem. A simulation of the proposed algorithm was carried out, and the
result proved that this algorithm has high task assignment efficiency.
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Fig.1 Task assignment {ramework of manned/unmanned aerial

vehicle formation in cooperative attacking of ground TCT
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Fig.2 Schematic diagram of route estimation method
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Fig.3 Deadlock chromosome and its unlocking
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Fig.4 Chromosome encoding method
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Table 1 Initial position of UAVs km

Vl VZ V3 V4 VS V6

S 22 40 60 72 90
y 10 15 12 8 12 6

F2 UVAVHITHER#R L2 HESHEEERE
Table 2 Probability of attacking TCT, and TCT,

Vi Vs V3 Vs Vs Vs
0.68 0.68 0.94 0.74 0. 68 0.33
0.21 0.82 0.61 0.32 0.48 0.25
0.72 0.33 0.68 0.25 0.68 0.51
0.72 0.72 0.69 0.78 0.64 0.43
0.42 0.63 0.51 0.43 0.84 0.43
0.72 0.23 0.43 0.32 0.64 0.73
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Fig.5 Task assignment results
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Fig.6 The convergence based on the matrix genetic algorithm
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