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Light has the potential to recognize the origins of diseases, enabling to prevent them, or to cure them early and gendy. The early

diagnosis is the key to improve the survival rate and cure rate of patients. We highlight two research topics.

Endoscopy plays an important role in the early stages of diagnosis by guiding biopsy. Conventionally, it rakes several hours to a
few days for the surgeon to know the results of the diagnosis. Oprical biopsy (histopathology) offers real-time intraoperative
diagnosis. The paradigm-shift of lensless fiber endoscopy is highlighted for virtual staining. We demonstrate an end-to-end
lensless fiber imaging using deep neural networks. The well-trained resolution enhancement network helps improving tumor

recognition rate. It is promising for minimally invasive intraoperative treatment of cancer in neurosurgery.

Advanced manufacturing of retinal organoid samples from human induced pluripotent stem cells represents a promising way to
study the development of retinal diseases. We study the capability of the oprical transmission matrix, measured by digital
holography for retinal organoid tissues. Inducing of age-related macular degeneration (AMD) results in distinct changes of the
transmission matrix. The promising development of imaging-based biomarkers for the human retina is discussed.
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