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Visualizing Displacement of Rays

caused by Refraction in Contact Imaging*

Masakiyo Nishikawa

Abstract

Lens-less microscope is novel imaging system, which is downsized microscope
by using contact imaging. This system captures cells placed on the image sensor
directly. Cells are illuminated by a point light source above the sensor. This
study targets at measuring the displacement of rays caused by refraction through
cells, for the purpose of facilitate observation of the cell structure in contact
imaging. The displacement of rays is computed by variation of arrival position
of the ray on the sensor using input images captured while shifting the stripe
mask inserted between point light source and cells. It was confirmed that the
displacement of rays can be calculated by experiment designed in imitation of
the contact imaging and displacement value are visualized using pseudo color. In
addition, computing a two-dimensional displacement value and unwrapping are
realized by extension of the proposed method. Finally, an experiment using sea
urchin fertilized egg cells images captured by the lens-less microscope was made

to verify the effectiveness of the proposed method.
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