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Part 1 

General Idea 

In this assignment we are planning to implement Morphological image processing methods using 

Cell DEVS. We are emulating two processes of Morphology namely Opening and Closing 

Morphology.  

Morphology operates like the other neighbourhood processing methods by applying a kernel to 

each pixel in the input. In morphology, the kernel is denoted a structuring element and contains 

‘0’s and ‘1’s. We can design the structuring element as we please, but normally the pattern of 

‘1’s form a box or a disk. 

The process of Opening is erosion of image followed by dilation of the same image. The process 

of closing is dilation on the image followed by erosion on the same. Erosion and Dilation are 

also a part of morphological Image processing. In order to implement opening and closing 

operation we need to first implement the erosion and dilation filtering methods. These methods 

use binary representation of the data. 

Erosion filtering is done on an image by taking a structure element which tests for adjacent cells 

(pixels) for a value of 1 to make the center cell of structuring element value as 0 and similarly 

the dilation filter checks the adjacent cells to make the center cell of structuring element value as 

1. 

We can see that it can be represented using the Cell DEVS formalism and Cellular Automata can 

be used to emulate the behaviour of these filters. 

The following 2 figures show the effect of dilation filter and erosion filter on a binary image. 
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