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Laplace Interpolation Functions f( x, y ) = z
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Subdivision Curves • Repeatedly refine the control polygon – P1  P2  P3  P4 …….



• Curve is the limit of an infinite process
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Chaikin 2



Catmull-Clark (interp)



Subdivision Surfaces
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Subdivision Surfaces For real-time applications?
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Phong tessellation
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Principal Component Analysis



On two random variables x and y
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w = Gaussian function
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Natural neighbor interpolation: (Obramov): http://pirlwww.lpl.arizona.edu/~abramovo/MOLA_interpolation/interpolation_paper/interpolation_paper.html
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Demo: http://alexbeutel.com/webgl/voronoi.html
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Weighted voronoi diagram Okabe et al. 1992
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Secord, 2002
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Delaunay Triangulation Properties
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Voronoi Diagram of Ѵ of E
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Delaunay Triangulation Properties



Center of circumscribed circles = Vertices of Voronoi diagram
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Center of circumscribed circles = Vertices of Voronoi diagram



Delaunay Triangulation Properties



Example of non-Delaunay triangulation



Delaunay Triangulation Properties



Example of non-Delaunay triangulation



Delaunay Triangulation Incremental Algorithm We consider an initial triangulation and you want to add P – find the triangle containing P – destroy the triangles that pose problem – construct new triangles – add new triangles to the initial triangulation



Delaunay Triangulation Algorithm Flip – Compute any triangulation – While there exist non-Delaunay triangles • Flip edges



Delaunay Triangulation Construction by Convex Hull



Points Pi( xi, yi )



Delaunay Triangulation Construction by Convex Hull



Points Pi projected( xi, yi , Pi.Pi)



Delaunay Triangulation Construction by Convex Hull



Convex hull of Pi
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Lower Convex hull of Pi



Delaunay Triangulation Construction by Convex Hull



Project points on the plane z=0



Delaunay Triangulation Construction by Convex Hull



Elipse: project plan on convex hull



Delaunay Triangulation Construction by Convex Hull



Projected ellipse: circumscribed circle of the triangle



Delaunay Triangulation Construction by Convex Hull



Delaunay triangulation (dim d) = convex hull (dim d+1)



Crust algorithm (2D)
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Crust algorithm (2D)



Crust algorithm (3D)
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