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Multiple image encryption based on Fourier transform
holography under spherical wave illumination

SHEN Xueju, LIU Xumin, XU Qinzu, LIN Chao
(Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: To reduce the number of binary random phase mask used in an image encryption system and simplify the
effect of hidden encryption images on decryption process, an optical multiple-image encryption and hiding scheme was put
forward based on Fourier transform holography under spherical wave illumination. Theoretical analysis and numerical
simulation of image encryption and hiding encryption image and image decryption were made. The results show that
correlation coefficient between encryption image and original image approaches 0, correlation coefficient between host image
and hiding encryption image approaches 1 when superposition coefficient p between host image and hiding encryption image
is less than 0.3, correlation coefficient between decryption image and original image approaches 1. The encryption method
can obtain good encryption effect.
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Fig. 1 Sketch map of encryption system
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g.2 Original images
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Fig.3 Encryption image
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Fig.4 a—host image b—histogram
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Fig.5 Hiding image and its histogram
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Fig. 6  Decryption images
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Table 1  Correlation coefficient and peak value of signal-to-noise ratio
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