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Abstract

In this paper, double encryption technology of image based on scramble operation

and phase—shifting digital holography is proposed. For the purpose, we perform first encryption
digitally using scramble operation for the to be encrypted image, and perform phase modulation
to the first encrypted image. Finally, we get the secondary encryption information through the

interference between the phase-shifted reference wave and phase modulated

image.

The

decryption process proceeds in the reverse order of the encryption process. The original image is
reconstructed by digitally decoding the two encrypted images through a phase shift digital
holography technique that appropriately performs arithmetic processing, phase-demodulating and

then using the encryption key

information used in the scramble operation. The proposed

cryptosystem can recover the original image only if both the key information used in the

scramble operation, the distance information used in the phase shift digital holography

and the wavelength of the light source are known accurately.
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