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Encryption and decryption for double images based on
fractional Fourier transformation
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Abstract: In order to encrypt double color images in a single channel, firstly, two color images to be encrypted were
converted to indexed images instead of RGB model and the color mapping matrix of the index images was reserved. Then,
after the logarithm operation, fraction Fourier transformation and random modulation of the data matrix, both the images

were encrypted. The theoretical analysis and experiment results indicate that two color images can be retrieved without

distortion only when correct keys are used. The algorithm has high security.
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Fig. 1 The difference between the colored image and indexed image
a—typical representation of a colored image b—typical representation of

an indexed image
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Fig.2 The encryption and decryption process
a—the algorithm for encryption b—the algorithm for decryption
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Fig.3 a—the original color image:office b—the original color image:
mandrill ¢—the 2-D random matrix ~ d—the random phase
mask e—encrypted image f—decrypted image of office g—

decrypted image of mandrill
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Fig.4 A part of experimental result
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Fig.5 MSE against variation in fractional orders
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Fig. 6  Security of r(x,y)
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Fig. 8 Security of the color mapping matrix
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