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Study about decryption based on optical image encryption
system in the Fresnel domain
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Abstract: A method was proposed to decrypt the original image from an only ciphertext encrypted from a symmetrical
image. Through inverse Fresnel transform of the ciphertext holograph,the intensity of the frequency spectrum can be received by
CCD and sent into a computer. According to the characteristics of autocorrelation and complex-convolution in discrete Fresnel
transform, the coefficients are classified and ranked,so that the input light wave can be recovered and the original image can be

obtained. The effect of the symmetrical deviation on the quality of the decrypted image was also studied. The investigation indicates

that the original image can be decrypted by means of disorete Fresnel diffraction.
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Fig.1 Optical setup of the optical encryption system in Fresnel domain
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Fig.2 The results of angular spectrum propagation algorithm based on the
fast Fourier transform
a—symmetrical original image b—encrypted image c—decrypted
image
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Fig.4 The simulation results of standard symmetrical images prodaced by
Photoshop
a—symmetrical original image b—encrypted image c—decrypted
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Fig.5 The reconstruction results of LENA encrypted asymmetric image

a—unsymmetrical image b—encrypted image c—decrypted image
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