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Digital holography is a technology that records a three-dimensional (3D) image of an object as a hologram.
By applying diffraction calculations to the recorded holograms and simulating the propagation of light
waves, the 3D image is reconstructed. Since digital holography uses interference of light waves, coherent
light, such as lasers, are often used. However, in recent years, holograms can be recorded using incoherent
lights such as white light or LEDs by devising optical systems. This technology is called incoherent digital
holography and is expected to be one of the methods of capturing 3D images outdoors.

In Incoherent digital holography, information at multiple wavelengths is recorded to obtain a 3D color
reconstructed image. Various methods have been proposed for acquiring color images. However, in all these
methods, the issue of speeding up the reconstruction calculations time in order to observe 3D images in real
time.

In this study, we are developing a special purpose computer for incoherent color digital holography using
a FPGA for high-speed image reconstruction. Since a FPGA allow to freely reconfigure logic circuits,
calculations are expected to be accelerated by designing calculation circuits specialized for image
reconstruction processing. Ultimately, we aim to develop a real-time imaging system by designing an optical
system, as shown in the figure below.
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