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Large-scale Wind Field Reconstruction Based on Satellite Image Data
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[ Abstract] In the early development of airborne meteorological radar, numerical weather is a very important part, while the accuracy of
wind field directly affects the accuracy of the entire numerical weather model. Aiming at sloving the motion analysis of successive images
in numerical weather model, low-dimensional fluid motion estimation method is used, and it is based on the Helmholtz decomposition of
motion field. Through the deformation of a small number of vortex and source particals, it can get the low-dimensional parametric
expression of optical flow field. The optical flow field consists of linear combinations of irrotational and solenoidal basis functions, which
are based on Green kernel gradient. The coefficient values and the basis function parameters are obtained by minimization of a function.
The experimental results show that compared with the traditional optical flow method, this method is nearly 4 times faster, and wind field
more accurately reflects the actual weather conditions. The method is more reliable in wind field reconstruction.
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