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An interpolation technique based on the local differential quadrature (LDQ)
method is proposed to interpolate the unknown data value with arbitrarily scat-
tered given data. By employing the multiquadric radial basis functions (MQ) as
test functions, the LDQ method is a mesh-free numerical scheme with high accu-
racy. In this study, the unknown data are interpolated with the help of the field
gradients, which take care of the geometric properties, and the governing equa-
tions, which forces the interpolated data to satisfy the physical principles. Fur-
ther, an optimum scheme that combines the merits of both is also present. Three-
dimensional numerical examples governed respectively by the Poisson and the
advection-diffusion equations are performed to validate the accuracy and the sta-
bility of the interpolation technique. The present results, comparing with the re-
sults by the linear polynomial fitting (LPF) method and the quadratic polynomial
fitting (QPF) method, shows that the present interpolation technique is more accu-
rate and robust than conventional ones.
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