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Currently, only 20-30% of in vitro fertilization (IVF) cycles result in a live 
birth because it is difficult to accurately choose viable embryos to 
transfer back to the patient. The current state of the art in viability 
prediction is based on morphological parameters  from 2-dimensional 
images at a single stage of development, which have been shown to be 
only weakly correlated to viability. 
 
In order to search for new parameters which could be predictive of 
viability, we have constructed a microscope which is capable of taking 3-
dimensional images of embryos at regular time intervals. We are now 
developing an image processing tool to automatically extract parameters 
descriptive of cell shape and cell cycle timing from the microscopy data 
gathered so far. These parameters will later be assessed for their 
potential in predicting viability. 
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In the past 5 years, there have been efforts to conduct time-lapse 
imaging of embryo development. Cell cycle parameters measured by 
automatically detecting cell boundaries, as seen below, have been shown 
to be predictive of viability. However, the technique used here relies         
 on 2-dimensional dark field 
images, which clearly show cell 
edges but have few other features 
to analyze. We plan to improve 
upon this work by using our 
microscope to analyze additional 
aspects of the embryos. 
 

C. Wong et. al. Nature Biotech, 2010. 
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PARAMETER EXTRACTION Cell body detection in 3D: At each z-slice in a stack, the algorithm looks for large  
circles at consistent (x,y) locations that are filled with a high intensity of signal. 
Cell nucleus detection: At slices within the detected cell body, the algorithm looks 
for small circles that are filled with a low intensity 
Cell division detection: At each time point, the algorithm assesses the relative 
strengths of Hough transform peaks to determine if the cell has divided. 
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Green circle = detected cell body 
Red Circle = potential new cell 

New cell confirmed detected 
(Previously red circle becomes green)  

3. Cell Division Detection time 

depth (z) 
2. Cell Shape Detection in 3D 

4. Cell nucleus detection 

All nuclei can be detected regardless of how many cells / 
nuclei are in each frame 


