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The Helmholtz-Hodge decomposition guarantees the splitting of any smooth vector field into certain divergence-free and curl-free components. This decomposition is fundamental to the analysis of vector fields, especially those arising in electromagnetic applications and models involving incompressible fluids. Given scattered samples of a target field, we use customized matrix-valued kernels to construct a generalized interpolant in such a way that the components of the desired vector decomposition are automatically obtained. In this preliminary report we describe the method and show that it leads to a high-order approximation of a vector decomposition on a large class of bounded domains. Error estimates will be presented, and some numerical examples will be given. 
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