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Optoelectronic deep neural network hardware
using principle of self-referential holography
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Abstract : Self-referential holography (SRH) is a purely one-beam holographic data recording geometry based on a volume
hologram recorded by self-interference of a spatially phase-modulated light. We have proposed to apply the principle of SRH for
a holographic data storage without use of a reference beam, which is named self-referential holographic data storage (SR-HDS).
Also, recently, we have found that SRH can be used as a deep neural network hardware by combining it with electronic
calculations. In this paper, we mainly introduce the self-referential holographic deep neural network (SR-HDNN) and show proof-
of-principle simulation results of 4-class image recognition task.
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