Project Description

Student: Kelly Ran, Computer Systems Lab 2007-2008

Title: Calculating Fractal Dimension from Vector Images

Background:

Fractal dimension is a quantity that can be used as an index of complexity for fractals. In most research applications, fractal dimension is calculated using the raster graphics representation of images. This project investigates an alternative method by calculating fractal dimension from vector graphics. 

The goal of this project is to demonstrate the viability of vector graphics calculations, to compare vector graphics calculations with raster graphics calculations, and to display a user interface that shows the calculations, step-by-step.

Description:

Used to describe geometric figures that exhibit self-similarity, fractals are now used in myriad applications. Every fractal has a numeric fractal dimension that can be used to indicate how complex the fractal is. Multiple methods for calculating fractal dimension have been formulated. The box dimension method is most commonly used in research applications. 

Raster graphics is way of representing images. In raster graphics, images are collections of pixels, and numeric color values are stored for each pixel. Bitmap (BMP) is a raster graphics format. Vector graphics is a way of representing images by using primitives like paths (lines and curves) and points. Scalable Vector Graphics (SVG) is a format for creating and displaying vector graphics.

Raster graphics have poor resolution when they are examined on small scales. Vector graphics, on the other hand, retain clarity.

In research applications, box dimension is calculated from raster images. This project describes how to calculate box dimension from vector images. It also describes how to display the step-by-step calculations so that users can understand every step of the process.

