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Abstract This paper presents an enhancement method of document restoration capability which is
robust for security, loss, and contamination, It is based on two methods, that is, encryption and
DnCNN(DeNoise Convolution Neural Network). In order to implement this encryption method, a
mathematical model is applied as a spatial frequency transfer function used in optics of 2D image
information. Then a method is proposed with optical interference patterns as encryption using spatial
frequency transfer functions and using mathematical variables of spatial frequency transfer functions as
ciphers. In addition, by applying the DnCNN method which is bsed on deep learning technique, the
restoration capability is enhanced by removing noise. With an experimental evaluation, with 65%
information loss, by applying Pre-Training DnCNN Deep Learning, the peak signal-to-noise ratio (PSNR)
shows 11% or more superior in compared to that of the spatial frequency transfer function only. In
addition, it is confirmed that the characteristic of CC(Correlation Coefficient) is enhanced by 16% or

more.
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[Fig. 1] Processing for encryption and decryption
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[Fig. 2] Modeling and Processing for encryption and
decryption
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[Fig. 3] Processing for encryption and decryption
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