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A compact digital holographic microscope for diseases
diagnostics

Disease diagnosis is essential for the medication and treatment. Parameters of biological cells
like red blood cells (RBCs) (for example refractive index, thickness, sphericity, surface area,
volume, and hemoglobin content) are of great importance for diagnosis of disease. These cell
parameters can be used as indicators of the physiological state of the body. Most of the
biological specimens like living human cells are transparent or translucent in nature. These cells
absorb and scatter light in small amounts. So, it is difficult to observe the biological specimens
through normal bright field microscope due to the lack of sufficient contrast. Digital holography
provides the amplitude and phase image (height distribution) of object from single digital
hologram without any chemical contrast agent (staining), digital focusing is also possible, and
provides optical path length accuracy in axial direction of few nanometer while lateral
resolution is diffraction limited and depends on pixel size of camera.

We aim to develop a compact, portable and cost effective digital holographic microscope
(DHM) for biological cells imaging and quantitative estimation of biophysical parameters of
RBCs/WBCs. A correlation between the biophysical parameters of healthy and
diseased/infected cells will be established using machine learning approach. The developed
system will prove to be valuable tool for diseases' diagnostics like cancer, malaria and diabetes

etc. Phase Profile of RBCs
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Related 2" and 3rd year studies:

Related study : Optical Metrology, Photonics/Optics related course,
Electronics, Programming Skills (C-language or MATLAB), and Al and
machine learning.

(Contact) Kumar Varun  varunkumar@riko.shimane-u.ac.jp
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