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Abstract

In this paper, a new encryption method for a binary image using phase modulation and Fourier
transform is proposed. For decryption we use the characteristics of square law detector. In
encryption process, a key image is obtained by phase modulation of 256 level random pattern and
its Fourier transformation, and input image is encrypted by Fourier transforming the multiplication
of the phase modulated random pattern and phase modulated input image. The encrypted image and
key image have only phase information, so they can not be copied or counterfeited and the original
image can not be decrypted without the key image. To reconstruct the original image, each phase
mask of the key image and the encrypted image must be placed on each path of the Mach-Zehnder
interferometry with Fourier transform lens and the output image is obtained in the form of intensity
in the CCD(Charge Coupled Device) camera. The real-time decryption is possible in the proposed
system by use of a LCD as a phase modulator and a CCD camera as an intensity detector. The
proposed method shows a good performance in the computer simulation and optical experiment as
an encryption scheme.

Key wolds : encryption, decryption, random pattern, phase modulation, Mach-Zehnder interferometry
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