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A hybrid algorithm for computing cannonball dispersion evenness

DOU Li-hua, WANG Gao-peng, CHEN Jie, ZHANG Juan, JIN Tian-xu
(College of Information Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The future-air-window is a new shooting system of anti-aircraft gun. This shooting system has distinct effect
on short-range antiaircraft and antimissile. Since the cannonball dispersion evenness(CDE) is required to be computed
when designing the future airspace window(FAW), and the computing algorithm should be globally convergent and with
high solution accuracy, a hybrid algorithm to meet these requirements is proposed in this paper. First, the problem of
solving FAW cannonball dispersion evenness is described; second, an algorithm for estimating the cannonball dispersion
evenness(CDE) is put forward; and then, a zooming algorithm is employed to improve the search efficiency and solution
accuracy, and the flowchart of the hybrid algorithm is given. The simulation results verify that the proposed hybrid algorithm
has the advantages of global convergence, high solution precision and high search efficiency. It is suitable for the solution
of CDE in practical engineering.
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Fig. 1 Future air window W
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3.1 & e B (Fitness function)
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3.2 4t AIfEAS(Encoding and decoding)
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3.4  MEE ) &K (Solution of probability vector)
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3.5 HLPB(Algorithm steps)
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4 EH(Zooming algorithm)
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Fig. 2 Examples of searching space
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Fig. 3 Flowchart of hybrid

6 HILII N A (Algorithm application)
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Table I Damage probabilities corresponding to aim point deviation
Xp = (2,9) (-3,-10) (-3,0) (-3,10) (0,10) (0,0) (0,-10) (3,100 (3,0) (3,-10)
X e & Nn 04516  0.9843 0.4518 04585 09856 0.4585 04516 09843  0.4518
RkAFWENTFASE 07258 07503 07475 0.7587 07578  0.7353  0.7512  0.7522  0.7307

7 %58 (Conclusion)
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