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Dr. Ozcan’s research focuses on the use of computation/algorithms to 
create new optical microscopy, sensing, and diagnostic techniques, sig-
nificantly improving existing tools for probing micro- and nano-objects 
while also simplifying the designs of these analysis tools. In this 
presentation, Dr. Ozcan will introduce a new set of computational mi-
croscopes which use lens-free on-chip imaging to replace traditional 
lenses with holographic reconstruction algorithms. Basically, 3D imag-
es of specimens are reconstructed from their “shadows” providing con-
siderably improved field-of-view (FOV) and depth-of-field, thus ena-
bling large sample volumes to be rapidly imaged, even at nanoscale. 
These new computational microscopes routinely generate >1–2 billion 
pixels (giga-pixels), where even single viruses can be detected with a 
FOV that is >100 fold wider than other techniques. At the heart of this 
leapfrog performance lie self-assembled liquid nano-lenses that are 
computationally imaged on a chip.  


