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Image modelling using Fractals

Objectives:

We will demonstrate how fractals can be used effectively in image processing for modelling. 

During this session, you will learn & practice:

1- Fractal models

Ressources required:

None 
Image Modelling :

As you will have seen in the lecture room, image modelling plays an important role in modern image processing. It is commonly used in image analysis for texture segmentation, classification and synthesis (game industry for instance). It is also of common use in multimedia applications for compression purposes. Due to the diversity of image types, it is impossible to have one universal model to cover all the possible types, even when limiting ourselves to simple texture cases. Various models have been proposed and each has its advantages and drawbacks. For textures, co-occurrence matrices are a standard choice but they are in general difficult to compute and are difficult to use for modelling.

We will concentrate here on fractal models which have been widely and very successfully used in the last 15 years. Fractals have been used for compression for instance.

Fractal modelling :

This is a statistical technique but can also be seen as a spectral technique as one of the definitions of a fractal is the fact that the power spectrum decreases in a power of Beta (fractal parameters). Generating a fractal is therefore very simple. 

· Create an image of constant power spectrum

· Apply the decrease in the power of Beta, centered around central (DC) frequency.

· Multiply by a random phase

· Take the inverse Fourier Transform to generate a fractal image. 

This will give you a basic fractal image. If you want to move the seed of the fractal to another area of the spectrum you have to change slightly the procedure. Remember that in order to obtain a real image, your spectrum should be symmetrical around the zero frequency.

Images generated from multiple seeds can also easily be obatined.

The parameters needed (number of seeds, value of Beta for each seed) are not always intuitive and to generate a specific type of image, one normally estimates these parameters from a sample training set. This estimation is not always straightforward. Fractal techniques have been very successfully used in compression, texture synthesis and texture analysis.

1- Please write a program generating a fractal with a single seed around the origin.

2- Extend this model to multiple seeds.

3- Try both models with various parameters (position of seed, Beta). 
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