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Abstract: Air combat mission planning is a complex task. With the increase of the type, number and in-
teractivity of air combat aircraft, the task planning will become more and more complex. The task plan-
ners must work out the optimal task allocation strategy within the limited time. Decision support tools can
assist task planners to find the optimal planning scheme. This paper introduces the framework and work-
flow of applying multi-objective evolutionary algorithm in the field of air combat mission planning. The
specific tasks include the positioning of air strike dynamic targets, intelligence surveillance and reconnais-
sance (ISR) mission planning. The experiences and lessons from these studies are summarized and the
possible future development direction is discussed.
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Fig 1 Frame of air combat mission planning
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Fig 3 Dynamic targeting mission plan genetic representation

Fig 4 ISR mission plan genetic representation
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Fig 5§ ISR mission plan multi-tiered genetic variation

[15]

(1]

(2]

[3]

[4]

[5]

L6]

. . 2018, 5(4); 1-7.
Han Liang. Ren Zhang, Dong Xiwang, et al. Research
on cooperative control method and application for
multiple unmanned aerial vehicles[J]. Navigation Posi-
tioning and Timing, 2018. 5(4): 1-7(in Chinese).
[J/OL]. : 1-4[2019-05-197.
Hu Han, Li Zhenyu. A survey of performance evalu-
ation indicators for multi-objective evolutionary algo-
rithms[ J/OL]. Software Guide: 1-4[2019-05-19] (in
Chinese).

[l. » 2019, 42(4) . 1-23.
Wang Liping, Feng Meiling, Qiu Qicang, et al. A review
of research on preference multi-objective evolutionary al-
gorithms[J]. Chinese Journal of Computers, 2019, 42
(4): 1-23(in Chinese).
Branke J. Evolutionary optimization in dynamic environ-
ments[ M]. Springer Science &. Business Media, 2012.
Coello C A C, Lamont G B, Van Veldhuizen D A.
Evolutionary algorithms for solving multi-objective
problems[ M]. New York: Springer, 2007.
Coello C A C. Handling preferences in evolutionary mul-
tiobjective optimization: a survey[ C|//Proceedings of the
2000 Congress on Evolutionary Computation. CEC00
(Cat. No. 00THS8512). IEEE, 2000. 30-37.
Coello C A C. Theoretical and numerical constraint-han-
dling techniques used with evolutionary algorithms; a

survey of the state of the art[J]. Computer Methods in



(921

31

(8]

[9]

[10]

[11]

Applied Mechanics and Engineering, 2002, 191(11-12) .
1245-1287.

Deb K. Agrawal S, Pratap A, et al. A fast elitist
non-dominated sorting genetic algorithm for multi-ob-
jective optimization: NSGA-II [ C]// International
Conference on Parallel Problem Solving from Nature
Springer, Berlin, Heidelberg, 2000 849-858.
Fonseca C M, Fleming P J. Multiobjective genetic al-
gorithms[ C]// Proceedings of IEE Colloquium on
Genetic Algorithms for Control Systems Engineering.
IET, 1993. 6/1-6/5.

Knowles J, Corne D. The pareto archived evolution
strategy:a new baseline algorithm for pareto multiob-
jective optimisation[ C]// Proceedings of Congress on
Evolutionary Computation(CEC99). 1999, . 98-105.
Lanchester F W. Mathematics in warfare[ ] ]. The-
World of Mathematics, 1956 2138-2157.

[12]

[13]

[14]

Langton ] T, Caroli J A, Rosenberg B. An evolution-
ary algorithm technique for intelligence, surveillance,
and reconnaissance plan optimization [ C]// Procee
dings of Evolutionary and Bio-Inspired Computation:
Theory and Applications II. International Society for
Optics and Photonics, 2008, 6964 696407.

Alyaev S, Suter E, Bratvold R, et al. A decision
support system for multi-target geosteering[ J]. arXiv
preprint arXiv;1903. 03933, 2019.

Cui H, Zheng Y, He C, et al. Multi-target tracking
algorithm in DOA matrix [ C]//2018 37" Chinese
Control Conference(CCC). IEEE, 2018. 4236-4240.

Yoon K, Song Y, Jeon M. Multiple hypothesis
tracking algorithm for multi-target multi-camera

tracking with disjoint views[ J]. IET Image Process-
ing, 2018, 12(7). 1175-1184.



