Grid & Mesh Interpolation



Continuum Approximation

 Drastically reducing degrees of freedom (DoFs)




Linear Interpolation (1D)
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Linear Interpolation (1D)
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Bilinear Interpolation (2D)
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Bilinear Interpolation (2D)
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Bilinear Interpolation (2D)
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Trilinear Interpolation (3D)
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Trilinear Interpolation (3D)
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Barycentric Coordinates for a Triangle
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Barycentric Coordinates for a Tetrahedron
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Barycentric Coordinates for a Tetrahedron
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Differentiation of
Interpolated Values



Volume of Tetrahedron from Parallelepiped
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Differential of Scalar Triple Product
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Volume of Tetrahedron
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Gradient of Interpolated Value
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Integration of Polynomial
over Simplex



Integration Rule for Triangle
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Example of Integration over Triangle
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Center of The Gravity of a Triangle in 3D
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Inertia Tensor of a Triangle in 3D
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Integration Rule for Tetrahedron
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Example of Integration over Tetrahedra
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Inertia Tensor of a Tetrahedron
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Inertia Tensor of a Solid 3D Triangle Mesh

e Summing over inertia tensors of tetrahedra connecting the origin
of the coordinate and the three corner points of the triangle
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Inertia Tensor = How Hard to Rotate P

Same radius, same mass,
different speed!?

Galileo Galilei

Credit: Lucas Vieira @ Wikipedia



