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Formation-optimizing algorithm for large-scale air combat

XIA Qing-jun, ZHANG An, ZHANG Yao-zhong

(School of Electronic and Information, Northwestern Polytechnical University, Xi’an Shaanxi 710129, China)

Abstract: Formation optimization is an important tactic in large-scale air combats. However, there is no proper standard
for evaluating the formation performance. A formation target function is proposed as the evaluation standard based on
the market mechanism in target allocation. To verify the effectiveness of this evaluation standard, the adaptive genetic
algorithm is applied to the formation optimization. Therein, the hierarchical structure method is used to encode and decode
the formation in the large-scale air combat. Next, the fitness function is constructed by using the formation target function.
Finally, the effectiveness of the formation optimization algorithm is illustrated by three scenarios.
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1 5| (Introduction)
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2.1 4% (Encode)
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2.1.1  FEABAEGa IS (Basic formation encode)
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Fig. 1 Basic Formation
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Table 1

BAJE. DA LT2 RFW LFW LT WF FF ST

Code of basic formation

4ify 000 001 010 011 100 101 110 111
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Fig.2 Formation encode and decode
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Fig. 3 Change rule of Genetic parameter
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Table 2 Lead aircraft initial parameters

z/m y/m z/m v/(m-s~') O/rad ¢/rad

77 KHL 6500 5000 8000 280 0 3.1
W KHL 1000 4500 3000 260 0 0.3
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A A A
A A, A
A A A A
AAAAAAAAAAAA as B
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A A A
A A
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K4 7 g ARHTIBATE
Fig. 4 Formation adopted by blue side
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Table 3 Loss ratio of two sides
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