
Short description of my research interests 

My interdisciplinary research focuses on advancing the state of the art in imaging, pattern 
recognition and data mining. I am currently developing new image analysis and processing 
technologies aimed at a better understanding of the complex biological processes which occur at the 
cellular and sub-cellular level. My work includes analyzing, processing and understanding the 
biological images obtained by confocal, scanning laser, atomic force, differential interface contrast, 
optical and polarized microscopy.  

 
My current research is focused on development and application of image analysis and 

processing method in biology and medicine. I am working on following research projects: 
 
Segmentation and analysis of notochord cells in 3D, observed using confocal microscopy. 

The notochord is an embryonic 
structure that undergoes dramatic cell 
shape changes as it itself changes shape 
from a roughly isodiametric primordium of 
mesenchymal cells to a long extended rod. 
I developed an automated method for the 
3D segmentation of individual notochord 
cells, and present our prelimary findings 
applying this method to a multi-gigabyte 
confocal image collection of phalloidin-
stained ascidian embryos.  

The proposed approach is based on 
mathematical morphology. The algorithm is able to 
reconstruct topological images and provide precise 
statistical data about the notochord cells. The 
proposed approach can be easily extended to any 
other tissues stained in a similar way. 

 
 
 
 
 
 
 
 
Morphomic analysis of the sample chordate 

A quantities systems-level understanding of chordate morphogenesis will require the 
acquisition and analysis of extremely large multi-dimensional (3D+time) image sets with the 
challenging requirements of having sufficient resolution to capture the behavior of single cells while 
still encompassing entire developing tissue or organisms.  

I am working on analysis and processing of DIC microscope images of chordate. A 
reasonable, albeit gappy, edge map is provided by convolution based on directional derivatives of  
Gaussian, and individual notochord cells. The cells are segmented using network snake, which is a 

modified parametric active contour  that 
can be initialized as a network with a 
predefined topology. In addition to many 
standard parameters that can be 
derived from segmented data, a 
mapping of strictly local cell motility can 
be generated.  
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