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Fig. I {a) Original image: ( ) Phasering array for encryption; (¢) Amplitude distribution of encrypled image;

{ d ) Phase distribution of encrypted image; ( ¢) Decrypted image after the encrypted image rotates 90° around its centre
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Fig.2 The different types of decryption phase array and the decrypted images
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Fig.3 The mean square error between the decrypted Fig. 4 The signalto noise ratio of decrypted image
image and original image versus the radius for versus the radius for different types of the
different types of decryption phase array decryptionphase array
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Study on the Rotative Invariance in the Phase Encrypted Image and
the Phase ring Decryption
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Abstract T he phase encryption and decryption of optical image in Fourier domain
are studied by computer simulation. The chaotic sequence is used to construct the
phase array to compress the data of decryption key to make it saving and transfer-
ring conveniently. A novel phase ring distribution is used to make encrypted im-
age with a rotative invariance so that the orientation of encrypted image is uncon-
sidered during decryption. The noise can be reduced and the edges can be en-
hanced because this type of phase array has some functions as same as high- pass or
low-pass filters. In this encryption method the ultra low-frequency components of
encrypted image in Fourier domain is more important and has a greater influence
on the quality and signal to-noise ratio of decrypted image than the high-frequen-
cy components do.
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