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Penetration Flight Planning Based on Improved Genetic Algorithm

Li Han, Yao Dengkai, Zhao Guhao
(College of Air Traffic Control and Navigation. Air Force Engineering University, Xi’an 710051, China)

Abstract: The attack and strike of fighter planes is one of the effective means of attack for the current air force.
In order to improve the safety of penetration flight, and to promote the probability of running task successfully,
the probability model of our aircraft being shot down on the airway is built. By improved genetic algorithm, the
probability of being shot down as fitness function, and the distance between an individual and solution space as
punishment function, the best solution, i. e. the airway with minimum probability of aircraft being shot down,
can be found. Constrained optimal save strategy is being used to prevent the solution from early convergence.
Variable arithmetic hybrid operator can limit the individual in solution space. As the result, after 150 times per-
formance, the best airway of flight can be gotten as O(120. 0,550. 0),A (226. 2.,495.7),B(345. 8,364.3),
T(330.0,180.0), whose probability of being shot down is 0. 019 3.
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Fig. 1 Points distribution map
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Table 1 Relationship of detection probability, false alarm rate and equivalent single pulse signal to noise ratio
U/dB
P,
Pa=10"7% Pa=10"" Pa=10"7 Pa=10"° Pa=107 Po=10% P,=10"° Pa=10"1 P,=101 P,=10 1
0.3 6.8 8.2 9.4 10. 2 10.9 11.6 12.2 12.6 13.1 13.4
0.4 8.0 9.3 10. 5 11.2 11.9 12.5 13.1 13.5 13.9 14.3
0.5 9.5 10.7 11.8 12.5 13.2 13.8 14.4 14.7 15.2 15.3
0.6 10.9 12.1 13.1 13.8 14. 4 15.0 15.5 15.9 16. 3 16. 6
0.7 12.4 13.3 14.2 15.0 15.6 16.1 16. 6 17.0 17. 4 17.7
0.8 14.1 15.1 16.0 16.6 17.2 17.6 18.2 18.5 18.9 19.2
0.9 17.5 18.5 19.1 19.8 20. 2 20.7 21.1 21. 4 21. 8 22.1
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Fig. 2 Truncated triangular diagram
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Fig.3 Simulation result
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