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Abstract

In this paper, we propose a high-level optical encryption system, which is tolerant with noises and cropping, by
encrypting the phase-encoded CGH pattern of original image with the phase-encoded Fresnel diffraction pattern of random
key images. For encryption, the phase-encoded CGH pattern of original image is multiplied by conjugate components
which are the phase-encoded Fresnel diffraction patterns of random key images. The original information can be
reconstructed by multiplying encrypted image by phase-encoded Fresnel diffraction pattem of random key images and
performing Fourier transform of the multiplication result. The proposed system is robust to noises and cropping due to
characteristics of CGH pattern and can guarantee high-level encryption by using Fresnel diffraction information. We
verified the validity of proposed system by computer simulations, numerical analysis of noises and cropping effect and

optical experiment.
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