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Assessment Problem. 
 

Students are warned that in accordance with the regulations of The University 
of Sheffield both plagiarism and collusion are strictly forbidden. Students are 
warned that the piece of work affected may be given a grade of zero, which in 
some cases will entail failure in the examination for the relevant unit or 
research degree. The student may also be referred to the Discipline Committee. 

 
The results of this assessment must be submitted as a short report. The final 
date for submission of this report is the 3rd April 2020. Reports submitted after 
this date will be awarded zero marks. Extra marks will be awarded for well 
documented scripts and for text providing useful user guidelines. Your report 
must clearly display your name, DDP registration number, date and the title of 
this assessment. 
 
For this assessment you are required to develop a simple application that 
allows a user to experiment with an automata based two dimensional diffusion 
model. Your report should be written in the form of user documentation for the 
application it should also include a description of the application design along 
with the source code. 
 
Background 
 
The automata based diffusion model is a model of anisotropic diffusion that 
proceeds using pre-defined rules. The simulation takes place on a two 
dimensional grid which is initially empty. A number of random locations on the 
grid are selected at random, these seed locations are marked as occupied. 
 
First we define a so called diffusion probability for each of the four nearest 
neighbour cells to become occupied, it is important to note that the sum of 
these probabilities is less than or equal to unity. 
 
Define two parameters that will be used to shift probability for diffusion in the x 
direction and diffusion in the y direction, note that the sum of the probability 
shift parameters in the x and y direction must not exceed 0.5. 
 
The simulation now proceeds according to the following rules. For each of the 
occupied sites we count the number of occupied nearest neighbour cells in 
the x direction and then the y direction. 
 
We now define two probabilities one for the x direction and one for the y 
direction as follows. 
 



The probability for the x direction is equal to the diffusion probability minus the 
probability shift for the x direction multiplied by the number of nearest 
neighbours in the y direction. 
 
The probability for the y direction is equal to the diffusion probability minus the 
probability shift for the y direction multiplied by the number of nearest 
neighbours in the x direction. 
 
We then generate a pair of random numbers and test these against the 
probabilities for the x and y direction. If the generated random number 
exceeds the probability for that direction then the neighbouring cell is 
occupied. For each direction we choose either + direction or – direction with 
equal probability. 
 
 
 
Problem: 
 
Use matlab to provide an implementation of this model. Your application 
should use matlab handle graphics to provide an animation of the resulting 
diffusion. 
 
Your application should be well documented and when prompted by the user 
should provide sufficient instructions and help. 
 
 
 


