Carving NUBS surfaces – a shape modification tool

A final assignment for the CAGD course

For two people

Create a software tool that will modify the shape of any given Non Uniform B-spline Surface, according to a given two dimensional shape, while inserting new knots only  at the area of the modification.

Example
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Requirements

1. Should work for Tensor product non-uniform B-spline surfaces of any order (=degree+1).

2. Program the surface evaluation functions yourself. Do not use any NURBS software.

3. Provide two ways of displaying the surface: wireframe, and shaded. The wireframe mode must show iso-parametric lines that correspond to the knot sequence.

4. Let the user control the “sharpness” and the “depth” of the deformation (details below).

5. Provide an easy way for users to describe the two dimensional shape (a boolean matrix / a b&w bitmap image).

6. The deformation should be roughly in the normal direction of the surface. 

7. A reasonable distance away from the area of modification, the surface should not change at all.

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

Outline of the algorithm that should be implemented (other ideas are welcome)

1. Add knots at the area of the desired deformation. Do not add knots uniformly around the surface where no modification is needed!. The knot spacing should correspond to the user “sharpness” parameter.

2. Detect control points that need to be moved, and move them in a direction roughly normal to the surface. The amount of movement should correspond to the user “depth” parameter.

(see example)

Sharpness and depth


A modification which is not sharp and not deep


A modification which is sharp and not deep


A modification which is sharp and deep


A modification which is deep and not sharp 

What and how to submit

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

Write the code in a programming language of your choice.

Include drawings that demonstrate deep, sharp, not deep, not sharp deformations.

Include wireframe as well as shaded drawings, so that both the shape and the knots will be visible.

Try different two dimensional shapes with different surfaces. Include examples with b-splines of order 3 and 4.
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