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Practical Encryption and Decryption System using Iterative Phase Wrapping
Method

Dong-Hoan Seot - Sung-Geun Lee* - Yoon-Sik Kim*

Abstract : In this paper, we propose an improved practical encryption and
fault-tolerance decryption method using a non-negative value key and random function
obtained with a white noise by using iterative phase wrapping method., A phase
wrapping operating key, which is generated by the product of arbitrary random phase
images and an original phase image, is zero-padded and Fourier transformed. Fourier
operating key is then obtained by taking the real-valued data from this Fourier
transformed image. Also the random phase wrapping operating key is made from these
arbitrary random phase images and the same iterative phase wrapping method. We
obtain a Fourier random operating key through the same method in the encryption
process. For practical transmission of encryption and decryption keys via Internet,
these keys should be intensity maps with non-negative values. The encryption key and
the decryption key to meet this requirement are generated by the addition of the
absolute of its minimum value to each of Fourier keys. respectively. The decryption
based on 2-f setup with spatial filter is simply performed by the inverse Fourier
transform of the multiplication between the encryption key and the decryption key and
also can be used as a current spatial light modulator technology by phase encoding of
the non-negative values. Computer simulations show the validity of the encryption
method and the robust decryption system in the proposed technique.

Key words : Fourier optic(Fge] #8) Phase wrapping($1’d #%). Optical information
processing(FAEH2]), Encryption and decryption(¢z 3 € 8353}
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