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Abstract:

This seminar is an overview of recent and reported research in rapid automated disease

identification with low-cost field portable bio-photonics systems through the analysis of

blood cells with multidimensional digital holographic systems. Statistical and/or deep

learning algorithms are used to analyze the spatial and temporal characteristics of the

reconstructed blood cells for automated disease identification. Recent applications of digital

holography and dedicated algorithms for rapid COVID-19 detection will be presented. We

present a variety of bio-photonics sensors including 3D printed thin lensless sensors using

pseudo-random phase encoding. Conventional holographic systems require a stable optical

table for reliable performance. Self-referencing holographic systems show much greater



stability and are field portable. Experimental results are presented to illustrate the

performance of these instruments in the field such as health clinics for COVID-19 detection,

Sickle Cell disease detection, etc. Dedicated algorithms to inspect and classify cells such as

blood cells reconstructed using field portable holographic systems for automated disease

identification will be presented. Recent advances in the proposed bio-photonics sensors give

this approach a great potential for success.
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