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Image encryption method based on laser speckle

and Henon mapping

He Fengtao, Zhang Min, Bai Ke, Sun Li
(College of Electronic Engineering, Xi’an University of Post and Telecommunications, Xi’an 710061, China)

Abstract: In order to improve the security and reliability of the image in the information exchange, a
new method was put forwards that laser speckle and Henon mapping were mixed and applied to the
image encryption in this paper. Laser speckle image gray distribution was random, it could be scanned
for difference random sequences by using the SCAN language. A sequence generated by this sequence
with Henon mapping that sum modulo form a new sequence. Using the new sequence to made bit-wise
exclusive or implement encryption with original images to be encrypted. The results showed that the
method has a good encryption effect, strong key sensitivity and weak correlation of adjacent pixels, could
against the statistical attack.
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Fig.1 Laser speckle image
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Fig.2 Original image encryption test results
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Fig.3 Original image gray histogram

50 100 150 200 250

4 e R K E BT
Fig.4 Encrypted image gray histogram
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Fig.5 Encryption key sensitivity test results
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Fig.6 Correct decrypted image
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Tab.1 Analysis of the correlation

Relationship between pixels  Original image  Encrypted image

Horizontal 0.965 7 0.003 6
Vertical 0.9797 -0.0103
Diagonal 0.953 3 0.0019
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