COMPSCI 715  Problem Sheet 4, 2003.

Antialiasing/Stochastic sampling
Due: Thursday 21 August, before the lecture.

1.
My solution to the BSP-tree accelerated ray tracer is available (Real Soon Now!) on the server. It now displays a different scene – a perspective view of a large number of polygons arranged in a “picket fence”configuration. Run the program and observe the serious aliasing artifacts. Measure its execution time.


Add to the program n x n jittered-grid sampling.  n  should be a compile-time constant. Generate 400 x 400 pixel images of the scene with n  = 3 and n = 4. Measure the execution times.

Paste your images into a file named <UPI>.doc (e.g. rlob005.doc). Include your time measurements. Finish with a one-paragraph discussion of the effectiveness of jittered grid sampling at dealing with jaggies and Moiré patterns.

[ 10 marks ]

2.
Find and download from the web a program that demonstrates how polygon antialiasing is done within an OpenGL environment. [Not texture antialiasing, which uses mip-mapping.] Use it on the test scene from question 1. Add to <UPI>.doc a discussion of how the program you downloaded works, and include an image or two. Discuss the effectiveness of the method compared to the ray tracing results.
[ 10 marks ]

3.
BONUS QUESTION. [For those who have nothing else to do with their time (]. Further extend the ray tracer antialiasing to use a weighted filter in conjunction with the footprint/splatting method, as described in slide 41. I’ve never done this myself but it looks easy enough! You composite each jittered subsample into the final image as a “splat” multiplied by the sample colour. In OpenGL this can be easily achieved (I think!) by defining the splat with polygons. A cone filter, in which the filter value drops of linearly with radius, is easily achieved by having a single triangle fan that closes on itself as shown in the figure below. The colours on the boundary are all zero and the centre colour is the sample weighted by a normalization factor such that the result of rendering a flat grey scene will be an image with exactly the same grey colour. Gouraud shading does the necessary interpolation for you. Use alpha blending to add the splat colours to the image. Try a radius of around 1.7 pixel-spacings. Discuss your results.
[ 5 marks ]


[image: image1]
Handing in and Marking
Print out <UPI>.doc and bring it to the lecture with you. Also, submit it plus any ray tracer files you changed plus the OpenGL demo program to the dropbox. If you are not operating over a phone line, I’d also appreciate it if you submit the associated .exe files – it makes it much easier for me to test your programs.
This assignment is worth 3.5% of your grade for the course.
