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Abstract In this paper, we proposed an stable optical security system using interferometer and
cascaded phase keys. For the encryption process, a BPCGH(binary phase computer generated
hologram) 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. For the decryption process, we
cascade the encrypted image 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. During this process,
interference intensity is very sensitive to external vibrations. a stable interference pattern is obtained
using self-pumped phase-conjugate mirror made of the photorefractive material. 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 key images, so can be used an authorized
systern.

Key Words : Interferometer, Cascaded phase aed, Conputer generated hologram, Photorefractive
material, self-pumped phase-conjugate characteristics
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