Loop & Butterfly subdivision schemes

A final assignment for the CAGD course

For two people

Implement the Loop and the Butterfly subdivision schemes for closed triangular meshes.

The input

The input is a triangular mesh which is closed (i.e. doesn’t have boundaries). Thus, each edge is shared by (exactly) two triangles.

The user should have an easy way to define an input mesh. For example, the user can give a sequence of vertex coordinates, and then triplets of vertex numbers that define the triangles. The triangulation should be read from an ASCII file containing such a description.

The output

The output consists solely on drawings of the subdivision surface at different levels of resolution.

You should apply the subdivision scheme several times (4  or 5 is enough), and in each iteration display the resulting mesh.

Since Loop scheme is not interpolatory, there should be two modes of display – one that shows limit points on the limit surface, and one that shows the control points.

[image: image1.png]




Extraordinary vertices

A regular vertex has valance 6, i.e. it has 6 triangles and 6 edges emanating from it.

It is known that both Loop and Butterfly schemes yield smooth surfaces for meshes without extraordinary vertices. At extraordinary vertices it has been shown that for some valences, the Butterfly scheme does not yield smooth surfaces. 

You should run experiments with different valences, and discuss the effect of high (>6) and low (<6) valences on the shape of the surface and of the triangles at the vicinity of that vertex.

Requirements

1. The input is a description of a triangulation in an ASCII file.

2. Implement both the Butterfly scheme and Loop scheme.

3. For Loop scheme – enable a mode where you display the points on the limit surface instead of the control points.

4. Show a shaded display, with nice lighting, as well as the triangle edges.

5. Include a short mathematical description of both schemes, and explain the main differences between them, in short.

6. The code is not required to be optimal in terms of computation time.

7. Discuss the effect of extraordinary vertices, basing your findings on examples.

What and how to submit

Submit as a paper, including hard copies of source code and printed examples.

Run for different meshes – both simple (such as a cube, a pyramid) and complex (e.g. a human face, a glass shape, etc...).

Show both control points and limit points (in the case of Loop scheme).

Include a short mathematical description of both schemes, and explain the main differences between them, in short.

Include a discussion of the effect of extraordinary vertices.
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