
Montestigliano Problem 9 Level 2
Workshop Geometric modeling with RBFs: Part II Grady Wright

This is a follow up to problem 3 where you developed a method for doing geometric modeling of surfaces.
In this problem you will compute some properties of surfaces from your RBF geometric model. These
include the surface tangent vectors, surface normal vectors, and mean curvature, which are important in
applications (see, for example, [2]). As these quantities all involve derivatives of the underlying parametric
equation for the surface, this problem is also related to problem 4.

As in Problem 3, let x(λ, θ) denote the parametric representation for the object computed from an RBF
interpolant of each component. Letting
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the unit tangent vectors to x(λ, θ) are then given by
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‖τλ‖
and τ̂ θ :=
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, (3)

while the unit normal vector is given by
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. (4)

The mean H curvature of the surface, and can be computed as [1, §16.5]

H =
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, (5)

where E, F , and G are coefficients of the first fundamental form,

E = τλ · τλ, F = τλ · τ θ, G = τ θ · τ θ, (6)

and e, f , and g are coefficients of the second fundamental form,
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Mean curvature shows up in some elasticity models for membranes.

(i) Write Matlab functions for computing the tangent and normal vectors from an RBF geometric
model of a surfaces. Also write a function for computing the mean curvature. Test your method on
a known surface (say the sphere, or a more general ellipsoid).

(ii) Repeat 3.a) for the Bumpy Sphere, however, in the plot of the surface, color the bumpy sphere
according to its mean curvature.
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