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Abstract 
 
This paper details the theoretical basis of  a block-oriented fractal image encoding 
scheme. Encoding a fractal image entails seeking a set of transforms W such that the 
attractor resembles a close approximation of the target image. Fisher’s PIFS scheme 
enables one to create a set of transforms that obeys the general contractivity 
requirements and yet need not have every transform being attractive. 
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1   Introduction 
 
Following the pioneering work of Williams [WILL71] and Hutchinson [HUTCH81] 
in the synthesis of deterministic fractals, Barnsley [BARN88], [BADE85], proposed 
the use of what he termed IFS Iterated Function Systems for the encoding of arbitrary 
monochrome images. It is important to note that in IFS encoding, a set of marked 
pixels is described in terms of a finite set of contractive maps of the form (wi: i = 0, . . 
. ,n) where 

 Subsequently, Barnsley and co-workers [BASL88] further proposed that fractal 
encoding should be applicable, and effective for the compressive encoding of gray-
scale and high quality colour images [BARN88]. Barnsley’s demonstration of the 
encoding of high quality images from the 1987 National Geographic involved ‘hand-
encoding’ as described in the appendix of [BARN88]. However, a solution to the 
problem of implementing fractal image coding is now known. Firstly, there has been a 
patent [BARN90b] granted to Michael Barnsley for the fractal encoding of images. 
The patent is vaguely worded and rather general in scope. Secondly, demonstration of 
a practical scheme for the block-oriented fractal encoding of an arbitrary gray-scale 
image has been given by Jacquin [JACQ92]. Following Jacquin, other workers, 
notably Fisher [FIJB89], have implemented practical schemes of block encoding. 
Jacquin’s approach, which we follow in broad outline though not in detail, involves 
image blocking and transform for each domain block. The authors have published a 
preliminary report on the implementation of block-oriented fractal image encoding 
[CONG93]. This paper seeks to describe the theoretical basis for block-oriented 
fractal encoding. 
 
Fractal image compression necessarily requires that on encoding an image, as 
discussed in [CONG93], to determine W, a collection of transforms wi , and that this 
transform W is able to store the image as a fixed point on the space F → F from a 
complete metric space to itself. Our image model f(x,y) represents a gray scale image 
with gray levels at point (x,y) of the image. 
 
IFS theory requires that for a fixed point [W] to exist, every transform wi: is 
contractive. The collage theorem provides the motivation to find a close 
approximation. The contractive 
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