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LECTURE ABSTRACT

Computational imaging seeks to achieve novel capabilities and overcome conventional
limitations by combining optics and algorithms. In this talk, | will discuss our efforts of pushing
the limit of computational phase microscopy. These techniques can be easily implemented in
a standard microscope equipped with a programmable light source, making them easily
accessible to the biological research community. | will present recent advances in scattering
models and deep learning algorithms for improving the imaging capabilities for handling
complex dynamic biological samples. | will also present a novel computational chemical
microscopy technique that combines computational phase microscopy and mid-infrared
photothermal imaging to enable bond-selective phase tomography. Broadly, | will discuss how
synergies between novel optical instrumentation, physical modeling, and model- and learning-
based computational algorithms can push the limits in biomedical microscopy.
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