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High-speed lensless multispectral three-dimensional motion-picture imaging
method with natural light
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Incoherent digital holography techniques for acquiring a full-color hologram

of natural light with a single-shot exposure and their optical systems have been developed. The
techniques have been applied to fluorescence microscopy. Then, a color fluorescence
three-dimensional motion-picture microscopy system with which color holographic imaging with a
single-shot exposure is achievable has been successfully developed. Single-shot full-color
holographic imaging of sunlight has also been demonstrated and a digital hologram of a house has
been recorded successfully. During telework, compact hologram recorders have been developed, and a
palm-sized hologram recorder "holosensor” has been successfully worked out. Then, theory for
obtaining a hologram of spatially and temporally incoherent light has been confirmed through the
experiments using a wavelength-multiplexed holosensor with a phase encoder.
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