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Attack Area of Helicopter Airborne Guns Based on an Improved
Backtracking Method

ZHANG Haodi, WANG Yuhui, DING Shulin

(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

Abstract: In order to solve the problem of airborne gun attack area, this paper proposes an improved
backtracking method and applies it to the study of airborne gun attack area. First, according to the definition
of attack area of helicopter airborne guns, the mathematical models of the helicopter and the airborne gun are
comprehensively considered. The target trajectory is predicted based on the least square method. And the
aiming hit equation is established for the air to ground target attack problem. Second, considering the
constraints of armed helicopters and air guns, the problem of solving the attack area is transformed into a
space tree optimization problem. The pruning function and the search priority function are introduced. An
improved backtracking method is proposed to solve the boundary of the attack area of airborne air guns. The
search of redundant nodes inside the attack area is omitted. And the search efficiency of the attack area is
improved. Finally, the feasibility and effectiveness of the proposed method are verified by simulation.
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Fig.1 Diagram of helicopter ground attack process
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Table 1 Comparison of calculation accuracy of attack

area

GRS OR A 5% 5 H R
SURRER DRSS /m A R % /m
1 7.51 2.90
2 6.62 8.77
3 4.83 4.69
4 3.72 1.72
5 1.31 4.69
6 4.79 1.71
7 7.02 6.06
8 3.73 1.06
9 4.27 5.08
10 2.78 0.32
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Table 2 Comparison of calculation efficiency of attack

area
AEC S SR IR B4 Ek
WEETOR /m ORI /s WEE/s SREURE] /s
10 1.2457 43.355 9.617 2
20 0.9101 22.504 8.093 2
30 0.693 7 13.184 7.459 9
40 0.4110 9.3457 7.344 6
50 0.372 9 6.076 5 7.144 3
60 0.342 4 4.2996 7.050 5
70 0.306 1 3.286 1 6.954 2
80 0.284 9 2.5212 6.930 2
90 0.270 4 2.0319 6.837 2
100 0.268 1 1.689 0 6.859 5
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