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Current Status and Prospect for Correlated Imaging Technique
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Abstract Correlated imaging, also called ghost imaging, is a novel imaging technique. Unlike
traditional imaging techniques, this technique is capable of reconstructing the image using
information from one beam that never touches the object in the other beam. According to
different properties of light sources, correlated imaging can be achieved with entangled photons
and classical (thermal) light. Since the first experimental demonstration of correlated imaging
using entangled photon pairs by Pittman and co-workers in 1995, correlated imaging has
attracted noteworthy attention in past two decades due to the advantages in non-local property,
robustness, etc. And it has wide applications from 3D imaging, remote sensing, biomedical
technique to national defense and military. This paper will focus on introducing the
development history, physical nature, current status, applications and trends of correlated
imaging.
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Fig. 1 Schematic of entangled two-photon correlated imaging(®
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Fig. 3 Experimental result of correlated imaging: (a) Object in the signal beam; (b) Coincidence counts as a

function of the fiber tip’s transverse plane coordinates®
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Fig. 4 Experimental setup of the violation of a Bell inequality*8]
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Fig. 5 Experimental result of the violation of a Bell inequality: Sinusoidal pattern in coincidence for reference

orientations of 0°,45°,90°,135°, respectively 8!
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Fig. 6 Experimental setup of imaging with a small number of photons 2]
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Fig. 7 Reconstructed image of a wasp wing: (a) An image of wasp wing using 40419 detected photons and (b) the
corresponding reconstructed image with 4 =5 (c) An image of the same wasp wing using 738298 detected

photons and (b) its associated reconstructed image A =10 2
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Fig. 8 Experimental setup of photon-sparse microscopy [?°]
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Fig. 9 Experimental result of photon-sparse microscopy [#]
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Fig. 10 Experimental setup of quantum digital spiral imaging 2%
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Fig. 11 Results of quantum digital spiral imaging!?%l for different phase vortices: (a) M =-1/2; (b)

M=-2/3;(c) M=-5/2;(d) M=-8/3
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Fig. 12 HBT interferometry with twisted light: (A) Experimental setup; (B) Hologram displayed in SLMs; (c)

Pseudothermal beam[5¢!
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Fig. 13 Experimental results of HBT interferometry with twisted light considered different coherent degrees: (A-

D) first-order Young interference; (E-H) second-order HBT interferencel®]
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Fig. 14 Experimental setup of 3D full-color computational correlated imaging (¢!
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Fig. 15 Experimental result of 3D full-color computational correlated imaging: (a) Full-color reconstruction;

(b) Red reconstruction; (c) Green reconstruction; (d) Blue reconstruction (¢!
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Fig. 18 Experimental results for human face recognition [132]
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