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Phase retrieval serves as a core technique in computational imaging, yet
conventional idealized models often yield unsatisfactory reconstruction in practical
applications. Critical image features, including edges, textures, and structural
patterns, maintain remarkable stability across various image transformations and
degradations. We developed Feature-Domain Phase Retrieval (FD-PR), an approach
that formulates the wavefront reconstruction loss function based on these stable
features rather than spatial pixels. The resolution and quality of the reconstruction
are greatly improved in the experiments of coded ptychography, Fourier
ptychography, in-line holography, and aberration-correction imaging. The
framework can benefit a wide range of computational microscopy techniques, such
as X-ray ptychography, diffraction tomography, and wavefront shaping. (Advanced
Science 2025, Photonics Research 2025)




