




















It also requires acquisition over a continuous angular range from the optically-thin angle to 
the optically-thick angle in small angular increments, to allow continuity for the 1-D phase 
unwrapping in the angular dimension. 

To save computation time, it may be possible to perform edge detection on the wrapped 
phase maps to detect the object, and omit the background pixels for the unwrapping process. 

Note that while this algorithm is most compatible with tomographic phase microscopy, 
where phase projections are already acquired from multiple angles for 3-D refractive-index 
reconstruction, it can be implemented for standard phase imaging as well, by capturing phase 
maps in small angular increments over an arc going from the optically-thin to optically-thick 
phase map, and it does not necessitate the coverage of the entire angular range, as is needed 
for tomography, as long as the conditions elaborated above are met. 

The algorithm suggested here allows quantitative phase imaging of thick objects that were 
previously impossible to properly reconstruct, while still maintaining low computational 
complexity in comparison to 3-D phase unwrapping methods [15]. We expect this algorithm 
to be useful for imaging a variety of unspherical organisms (such as Euglena gracilis and 
blepharisma) or aggregations of several cells in suspension, which induce thick dimensions in 
certain perspectives. In addition, this algorithm is useful for quantitative phase imaging of 
fixed cells, since in this case the cells might be spread out and flat, and thus the thickness of 
the sample is significantly higher when the viewing angle is not perpendicular to the slide. 
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