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3D imaging inside an object based on the correlation method
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This study aimed to develop a method for 3D imaging inside an object,
assuming a biological sample, and included the following developments. First, we proposed a
microscopic 3D imaging system that was hidden behind a strong and thin scattering medium and
realized it by integrating phase-shift digital holography and imaging optics. Then, we proposed a
method of suppressing thick inhomogeneous phase medium using common optical path digital holography,
and we demonstrated the basic guidelines of the method of 3D imaging inside an object with a strong
and thin scattering layer and a weak and thick phase fluctuation layer. In addition, we proposed
and demonstrated computational ghost imaging using a high-speed optical correlation system and
confirmed the principle of three-dimensional imaging by numerical simulation.
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Computational ghost imaging (CGI)

Single-pixel digital holography (SPDH)
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PBS: Polarizing beam splitter

PMT: Photomultiplier tube
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