RAPID VISUALIZATION FOR EXPENSIVE FRACTALS

PETER G. ANDERSON

Computer Science Department Rochester Institute of Technology Rochester, NY 14623

A graphics program is typified by ‘‘for each pixel (i,j): plot f(i,j) at (i,j)’’ computing and painting the pixels one at a time, in row-order. A typical fractal rendered with high resolution has 1,000,000 pixels, with each pixel taking non-trivial computation. A large amount of time is consumed before any hint of the image appears.

In this presentation, we show an alternative order (permutation of the pixels) which quickly fills the screen at a low resolution. As time passes resolution improves, and the final result, if it is worth waiting for, is the same as if it were done with the traditional order. The pixel permutation sequence, (i_k, j_k), for k = 1, ... , 1,000,000, is based on an arithmetic progression which allows ‘‘fat pixels’’ to be drawn early in the process to artificially illuminate the entire screen, with the pixel dimensions shrinking later to avoid over-drawing a correctly rendered pixel. In case there is an advantage to rendering entire scan lines left to right (as there often is in ray tracing), we also supply an optimal permutation of the scan lines with the same effect. We have used this method to rapidly search fractals’ parameter spaces by being able to scan or preview in a few minutes images that take several hours to fully render.

The scan-line or pixel shuffling which we exploit here for computer graphics has many other applications: Monte-Carlo integration, morphological image processing, image searching for feature extraction, and digital half-tone production. These applications will be briefly introduced.

Coffee and cookies will be provided