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Abstract In this paper, we proposed an improvement technique of image encryption using binary
phase computer generated hologram(BPCGH) and multi exclusive-OR(XOR) operations. For the
encryption process, a BPCGH that reconstructs the origial image is designed, using an iterative
algorithm, and the resulting hologram is regarded as the image to be encrypted. The BPCGH is
encrypted through the exclusive-OR operation with the random generated phase key image. Then the
encrypted image is divided into several slide images using XOR operations. So, the performance of
encryption for the image is improved. For the decryption process, we cascade the encrypted slide
images and phase key image and interfere with reference wave. Then decrypted hologram image is
transformed into phase information. Finally, the origianl image is recovered by an inverse Fourier
transformation of the phase information. If the slide images are changed, we can get various
decrypted BPCGH images. In the proposed security system, without a random generated key image,
the original image can not be recovered. And we recover another hologram pattern according to the
slide images, so it can be used in the differentiated authorization system.

Key Words : binary phase computer generated hologram, exclusive-OR operation, slide image,
authorization system
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BS1 : beam splitter ( 50 : 50 )
BS2 : beam splitter ( 65 : 35 )
NDF : neutral density filter
PC : personal computer

LCD1 : key image

LCD2,3,4 : slide images

LCD5 : binary phase hologram
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