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Abstract

In the meteorological field, meteorological objects have many targets, scattered regions, small
areas, and irregular shapes in the whole detection range. Using conventional interpolation algo-
rithms to reconstruct three-dimensional cloud image may result in low accuracy of image infor-
mation and discrete and small object image information loss which makes the reconstructed
three-dimensional cloud image data often not to meet the needs of real-time business. Based on
the actual observation data of radar, this paper proposes and implements a cubic grid interpola-
tion algorithm, which maps the irregular radar cone data into the regular 3D data field, and com-
bines the Marching Cubes algorithm to perform 3D reconstruction experiments on meteorological
radar data. The experimental results show that the 3D reconstruction cloud map obtained by the
proposed algorithm can accurately reflect the basic characteristics and spatial distribution of me-
teorological targets, which meet the meteorological service requirements, and provide a reference
for real-time tracking and accurate prediction of meteorological targets.
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Figure 1. Volume scanning diagram of meteorological radar
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Figure 2. Radar echo intensity plane and the corresponding conical figure with a radar observation angle of 0.5 degree
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Figure 3. Radar data cone model
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Figure 4. Embedding conical data into cube mesh figure
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Figure 6. The relation between interpolation point D and
sampling Points
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Figure 9. 3-D reconstructed cloud results
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Figure 10. Reconstruction results of different echo intensity values
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Figure 11. Reconstruction results of different sections
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Figure 12. Reconstruction and rendering results at different times
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