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ABSTRACT 
In the latest decades, the combination of studies in 
biology and computing lead to a new, powerful, 
important and constantly growing field: bioinformatics. 
Bioinformatics includes many research areas, one of 
which is biomedical image processing, that has 
proven itself to be very important and effective in 
cases like cancer detection. With the increase of 
image usage and amount in different fields and 
applications, the data, usually not explicitly shown, is 
laying in these images, and has yet to be found and 
processed. In order to extract the hidden data, 
associate image data, find patterns and information, 
image processing algorithms come into play. There 
exists a need for algorithms and techniques that 
would be able to successfully process and extract 
information from them. The extracted information 
plays an important role in diagnosis, treatment 
planning, follow-up studies, and at the same time, 
serves as training information for further improving 
existing image processing algorithms or come up with 
new ones. Biomedical image processing becomes 
more complicated as it is difficult to define medical a 
priori knowledge that can be easily integrated into an 
automatic image processing algorithm. Consequently, 
this leads to one of the major challenges: the fusion 
process of biomedical signal and imaging techniques.  
Here we represent the results after applying k-means 
clustering algorithm in order to separate the two 
distinct components: the nuclei and the cytoplasm. In 
this experiment titanium beads are put on cell media. 
The red color represents the cytoplasm and the blue 
color represents the nucleus of the cell. After 
clustering the pixels and separating the cells, the area 
and the number of cells/clusters (group of cells) can 
be found. Efficient segmentation has been achieved 
also by employing a two-step segmentation 
technique: i) segmentation of the nuclei, ii) subtract 
the nuclei from original image, and iii) segmentation of 
the remaining cytoplasm [4]. Here we compare 
different algorithms used for this setting.  
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Figure 1 a)Original image, b) cluster 1 which is the background , 

c) cluster 2 which are the nuclei and d) cluster 3 which are the 
cytoplasms of the cells 
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