
 

 
Background 
 
Fractals are geometric patterns that are repeated at ever smaller scales to produce 
irregular shapes and surfaces that cannot be represented by classical geometry. 
Examples from nature include the Romanesco broccoli, snowflakes, river systems, soils 
and blood vessels.  
 
Fractal-like shapes are easy to model with a so-called L-system. An L-system consists 
of a set of characters; a collection of rules that expand each character into a larger 
string of characters; an initial string from which to begin construction, and a 
mechanism for translating the generated strings into geometric structures.   
 
 
 
 
 
 
 
 
 
 
 
 
 
Digital image analysis, and image segmentation in particular, is very useful when 
investigating fungal growth. Mycelial fungi are formed by thread-like structures called 
“hyphae” that branch and fuse, thereby forming a complex net that can transport 
nutrients within the fungus. Such structures can be obtained through simple lab 
experiments and already lead to meaningful images with a simple camera or a flatbed 
scanner. Given the structure of fungal nets, their representation can indeed easily be 
translated into lines or segments, wherefrom we can then extract meaningful features 
characterizing the fungal species at stake. 
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Scope of the thesis 

 
The aim of this thesis is to develop a model that represents fractal fungal structures, 
which ultimately can be relied upon for achieving an increased understanding of fungal 
growth. The model should be based upon experimental data gathered through 
techniques such as cultivation, image analysis, etc. Such data should provide the 
researcher with some parameters that will ultimately allow for the calibration of the 
model and the optimization of its results. 
 
 
 

 

 

 

 

MODELLING FRACTALS IN FUNGI USING L-SYSTEMS  
 
 

Door een gebrek aan kennis onder Vlaamse 
omstandigheden blijft het echter onduidelijk 
onder welke omstandigheden Alternaria spp. 
economisch relevante schade geeft en dus of er 
moet worden opgetreden of niet. Er kan gesteld 
worden dat er over de verschillende studies 
heen opvallend weinig consistente resultaten 
worden bekomen i.v.m. Alternaria onder 
gematigde weersomstandigheden. Dit heeft 
vooral te maken met de gefragmenteerde 
aanpak.  

Mycelial fungi are another example of organisms with a fractal structure. Such a 
structure allows nutrients to be transported efficiently and at an optimal speed to 
different parts of the fungus. Taking into account the fractal structure of fungi can improve 

models of fungal growth and other fungal processes. There are, however, very few fungal 
growth models that rely on fractals. 
 


