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Abstract: A compressive holographic imaging method with security features is proposed to solve the security prob—
lem in holographic imaging applications. This method can be used to achieve optical encryption optical conceal—
ment and optical compression simultaneously in the application of holographic imaging not only protecting the im—
age information but also realizing data compression. First the main object is introduced into the reference path of
the classic Mach—Zehnder interferometer to form the two—dimensional spatial distribution of the reference light field.
Then the encrypted object image is embedded into the main target information of the coherent imaging of the Fres—
nel domain target beam and the reference beam to achieve the effect of image concealment. Meanwhile with com—
pressed sensing the holograph with security features is further compressed and sampled the single—pixel detector
recording less data to represent the original imaging object. This method greatly reduces the amount of data of the
object to be collected and can securely obtain the compressed object under the pure optical system. It is a major ad—
vance in holographic imaging method and it is also expected to break through the bottleneck of holographic image
data in 3DTV medical diagnosis real-time holographic TV and other fields. The feasibility of achieving optical se—
curity by all-optical means has important implication for the realization of all-optical networks near—Earth and in—
terstellar laser communication links.
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Figure 1 The setup of compressive holographic imaging system

with security features
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Figure 7 The curves of CC versus different intensities of some common image distortions and attacks
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