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To date, optical imaging technology plays an important role in medical diagnostics and
treatments. It also has applications in guiding the biopsy and surgery. The main advantages of
optical imaging are its high-resolution high-speed and noninvasive capability. Optical coherence
tomography (OCT) is one of emerging optical imaging technologies that is capable of in vivo
microscopic cross-sectional imaging of biological tissues and organs. Particularly, one outstanding
capability of OCT is the ability to provide depth-section of the sample at high resolution and
sensitivity. Recently, the development of Gabor-domain optical coherence microscopy (GD-OCM),
one of many variations of OCT techniques, was introduced. GD-OCM combines the high speed
imaging capability of the frequency domain OCT (FD-OCT) and the ability to dynamically refocus
of the liquid-lens based dynamic focus microscope developed by the team of scientists at the
University of Rochester. GD-OCM acquires multiple cross-sectional images at different focus
position of the objective lens and then fuses them together to obtain invariant high resolution 3D
image of the sample. However, this 3D high resolution dataset comes with the cost of processing
time that involves a massive amount of Fourier transformations. This project aims to address this
issue by developing an alternative Gabor-based fusing algorithm that will dramatically improve
the processing speed of the GD-OCM and hence enable 3D high resolution imaging of biological
samples in real time. The developed algorithm will help moving the technology of GD-OCM one

step closer to clinical diagnostic tools in the future.
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