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Analytic Calculation of Damage Area of Convex Polygon Targets

LI Xinyao, CHEN Chunmei
(Rocket Force University of Engineering, Xi’ an 710025, Shaanxi)

ABSTRACT: To reduce the computational complexity and improve the computation speed of
damage area calculation of convex polygon targets, the paper converted the damage area calcula-
tion into a computation about the intersection area of the convex polygon and the damage circle.
The method was based on the analysis of the geometric law of the damage area as well as ideas
of segmentation and recursion. By applying analytical method, the polygonal targets were firstly
divided into triangular and sector areas according to certain segmentation rules. Then, the inter—
section of the polygon and the damage circle was discussed by analyzing the relative position of
the center of the damage circle, vertexes of the polygon and the intersection of the circle and the
target. Accordingly, the segmentation rule was obtained and the damage area calculation model
was established. Finally, the proposed model and algorithm were verified by two samples. Exper—
imental results showed that when the number of sides of the polygon exceeds 20, the proposed
method not only saves computing time, but also improves the calculation efficiency by 2% com-
pared to the grid method.
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Fig.1 Sector and triangular regions formed by

intersection points
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Fig.2 Damage area when vertices are within the sector

domain
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Fig.3 Damage area when vertices are outside the sector

domain
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Fig. 4 Damage area when vertices are within the

triangular domain
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Fig.5 Damage area when the center of the circle is within
the target domain
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Fig. 6 Damage area when the center of the circle is

outside the target domain
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Fig. 7 Calculation process for damage area
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Fig. 8 Damage area when the center is within the polygon
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polygon
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Fig. 10 Comparison between running time of two analytic calculation algorithms
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