
 

SOFTWARE FOR THE SEGMENTATION AND 
CHARACTERIZATION OF IMAGES OF CELLS TAKEN 

BY MICROSCOPE 

 

 

Carlos Díaz - Sebastian Racedo 
 

Margarita Gamarra, Mg - Eduardo Zurek, Ph.D - Homero San Juan, Ph.D. 

 
PyCon Colombia 2018 



PROBLEM DESCRIPTION 

 



The shortage of 
r e l e v a n t 
information for 
a study on a 
sample of cells 
that is fast and 
accurate. 
 
S l o w  a n d 
m a n u a l 
processes that 
can generate a  
w i d e  e r r o r 
margin.  
 



METHODOLOGY 

 



Some basic concepts before we start: 

●  Erosion 
●  Dilation 
●  Opening 
●  Closing 

https://homepages.inf.ed.ac.uk/rbf/HIPR2 

 

Basic concepts 



Mahotas 

Libraries 







RESULTS 



Watershed by controlled markers. 
 

Watershed by markers is one of the oldest and most important segmentation 
algorithms in digital image processing, for this reason as well as precision it 
was analyzed the execution time and found that  this project despite being the 
slowest of the three evaluated has a better precision than CellProfiler and only 
two percent less than MATLAB.  

Precision (%) Execution time 
(seg) 

MATLAB 93.12 3.5 

CellProfiler 90.53 3.9 

This project 91.02 4.12 



Merge watershed 
 
This algorithm was proposed by Ph.D candidate Margarita Gamarra, for 
this reason the tests were only made between MATLAB and the 
implementation made in this project. 

Precision (%) 

MATLAB 94.26 

This project 93.02 



Precision (%) 

MATLAB 90.2 

This project 89 

K-means 
 
K-means being a heuristic algorithm that works initializing centroids in a 
random way and using the Euclidean distance metric in the entire sample 
tends to give a different result every time its executed, as a result 
accuracy is affected negatively, but even so the algorithm implemented in 
this project shows a result very close to the one implemented in MatLab. 
 



D  E  M  O     T  I  M  E 
 



FUTURE WORK 



As work to future analysis of the information modules can be deployed based on 
the proposed project; an example would be the analysis of the characteristics of 
cells in order to determine which ones  present some specific pathogen. In 
addition, there is the possibility of improving the percentage of effectiveness of the 
process implemented through certain automated process on the image.  
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¿PREGUNTAS? 

QUESTIONS? 

 


