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Abstract 

Optical microscopy is widely used to investigate biological samples in vivo. However, 

microscopic imaging in living tissue—such as the brain—faces multiple challenges. Samples 

are typically non-transparent and do not lie within a single focal plane; they scatter light, are 

three-dimensional, and often not stationary at the micrometer scale. 

Machine learning offers novel ways to address these longstanding challenges. I will discuss 

recent work from our group on correcting aberrations and scattering using different 

approaches, including neural networks and differentiable physics. I will also present 

tomographic imaging methods for optical microscopy based on Bessel beams—line-shaped 

focal spots that extend across multiple focal planes. 
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