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Hardware Accelerated Representation for Three-dimensional
Radar Coverage ’
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Abstract: Future digital battlefield is erying for a 3D representation of the radar coverage affected by complex environment such as
terrain, ocean and weather. However, recent researches still focuses mainly on 2D representation while the existing 3D methods are
~ always embarrassed by their low computation speed, a new hardware accelerated 3D representation method was put forward in this paper.
Based on the constructed 3D data field of EM loss affected by environment, a hardware accelerated algorithm was designed to extract the
isosurface for building the 3D radar coverage model. Then the model was represented into digital battlefield. In the experiment on
popular PC and for typical Radar, the 3D radar coverage affected by terrain and atmosphere was vividly visualized in time. The result has
overcomed the implicity of 2D method and the slowness of 3D method, thus providing excellent decision and sense supporting for users.
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Tab.1 Table for finding local vertex serial number of intersect edge
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Fig.1 Data mapping and isosurface extraction process
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Tab.2 Parameters of Radar

28 R REARE WA B BOREE FEE HE KbKE KER REREK BEER Bk

i 1GHz 20m > 60dBi @ 5° L@ 2MW 10 30Hz 3dB 1.0e”® k¥
*£3 KSRHE F4 CPUR GPU LiIB{TRILRILE
Tab.3  Atmosphere refractive index Tab.4 Result comparison between on CPU and GPU
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Fig.2 Result on plane terrain, resolution = 36 x 100 x 100 Fig.3 Result on random terrain, resolution = 180 x 100 x 100
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