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Abstract 

Compressive sensing is a class of image recovery techniques utilizing sparsity priors to recover 

undersampled signals with high fidelity. In this talk, several examples of application of compressive 

sensing to phase retrieval, both interferometric and non-interferometric, will be described. For 

interferometric techniques, also known as “digital holography,” it will be described how to localize 

sparse objects, such as vibrating whiskers and particles in multi-phase flows, with sub-pixel 

accuracy. For non-interferometric techniques, what will be discussed in particular is the use of 

intensity priors in the “transport of intensity equation” method, where the phase is obtained by 

analogy to a lateral pressure potential in a compressible flow. Transport of intensity is especially 

interesting in the x-ray regime, where standard interferometry is difficult because common 

sources are spatially partially coherent and beam splitters-combiners are not available; as a 

concluding example, it will be shown how the sparsity prior of quasi-constant object density allows 

successful x-ray phase recovery despite the low coherence. 
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