Computational imaging by post-processing of speckles
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Imaging through randomness is a challenging problem due to the scrambling of the light. When
a coherent beam travels through a random scattering media, it generates a coherent noise known
as speckle. Several hardware-based techniques have been employed to cancel the randomness,
including adaptive optics, transmission matrix, phase conjugation, etc. However, such hardware-
dominated methods have strict practical constraints for optimal performance. On the other hand,
an alternate route is to post-process the experimentally recorded speckle pattern.

In this talk, I will discuss the importance of post-processing speckle patterns in microscopy and
our recent initiatives. With the strategy of exploiting randomness, we will discuss two methods
for post-processing speckles. The first is to recover the complex Fourier spectrum from the
second-order intensity correlation. The second is to use randomness for illumination and apply
the auto-correlation for microscopy. These two techniques provide an alternative quantitative

phase imaging and correlation microscopy approach.
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