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Geodesic curves

• (Locally) shortest paths on surfaces

• Principal curve normal nc and surface
normal n coincide
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Discrete geodesic parallel coordinates

• Discrete orthogonal mesh polylines

• One family of polylines are discrete
geodesics (red)
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Rotational surfaces
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Geodesic parallel parametrization:

f =
⇣

r(u) cos�(v), r(u) sin�(v), h(u)
⌘
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Geodesic parallel meshes

Constraints
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Geodesic parallel meshes

Verification

ri↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i

Clairaut’s relation:

ri cos↵i = const
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Geodesic parallel meshes

Verification

ri↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i↵i

Clairaut’s relation:

ri cos↵i = const



Geodesic parallel meshes

Geodesic gridshells
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Geodesic gridshells
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Geodesic parallel meshes

Geodesic gridshells



Geodesic parallel meshes

Geodesic gridshells



Rotational isometric meshes

• Geodesic parallel angles
• Geodesic parallel angles

• Equal edge length along
parallel polylines

• Geodesic parallel angles

• Equal edge length along
geodesic polylines

• Discrete Jacobi equation



Rotational isometric meshes

Modeling



Rotational isometric meshes

Modeling



Rotational isometric meshes

Isometry error estimation
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Rotational isometric meshes

Isometric deformation



Rotational isometric meshes

Surfaces of revolution as molds



Rotational isometric meshes

Surfaces of revolution as molds



Rotational isometric meshes

Repetitive strip models



Rotational isometric meshes

Repetitive strip models



Rotational isometric meshes

Repetitive strip models



Nearly developable meshes

• Geodesic parallel angles
• Geodesic parallel angles

• Equal edge length along
parallel polylines

• Geodesic parallel angles

• Equal edge length along
geodesic polylines

• Discrete Jacobi equation



Nearly developable meshes

Approximation
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Approximation



Nearly developable meshes

Approximation



Nearly developable meshes

Approximation



Nearly developable meshes

Verification



Nearly developable meshes

Cladding
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