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In this paper, we propose an improved image encryption and decryption method using a virtual image and a joint transform
correlator (JTC). The encrypted image is obtained by the Fourier transform of the product of a virtual-phase image and a random-
phase image, and a Fourier transform of the decrypting key generated by the proposed phase assignment rule is used as the
Fourier decrypting key. Based on the solution, the original image is reconstructed using JTC in the frequency-domain. The
proposed method using a virtual image, which does not contain any information from the original image, prevents the possibility
of counterfeiting by unauthorized people. And also the auto-correlation terms, which are the drawback of a JTC system, contribute
to reconstructing the original image rather than to disturbing its identification. But because phase-only encryptions are sensitive to
noise and scratches, phase errors can be generated in fabricating the encrypted image or the Fourier decrypting key so the errors
that are responsible for degradation of the quality of the reconstructed image are analyzed and the solution is demonstrated.
Computer simulations show the solution, and the proposed method is very useful for JTC architecture.
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