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Abstract Ghost imaging is a novel active imaging technique in which the information of the object is obtained based
on high-order correlation of light fields. It has the characteristics of high sensitivity and anti-interference, and has
broad application prospects in biomedicine, remote sensing imaging, and other fields. Ghost imaging requires
multiple samplings to reconstruct the object image, and the imaging process takes a certain time, during which the
relative motion between the object and the imaging system will lead to the degradation of image quality. How to
improve the performance of imaging for moving objects is one of the key problems to be solved in the application of
correlation imaging. In this paper, the basic concepts of ghost imaging are briefly reviewed; the principle of
method, development, and current status of ghost imaging for moving objects are introduced. The applicable
scenarios of the proposed technique are compared and the development trend is forecasted
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Fig. 2 Experimental setup and results of 1000 frame/s computational ghost imaging”" . (a) Diagram of imaging system;

(b) imaging results of static object; (c¢) imaging results of rotating object
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Fig. 4 Retinal concave speckleimaging™"

. (a) Field of view with constant resolution; (b) illumination patterns with

constant resolution; (c¢) reconstructed image with constant resolution; (d) retinal concave field of view; (e) retinal

concave illumination speckles; (f) reconstructed image from retinal concave speckles
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Fig. 6 Flowchart of ghost imaging using deep learning™
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Fig. 7 Schematic diagram of CDAE and correlated imaging results of moving object obtained based on machine learning™" .
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Fig. 8 Correlated imaging results for moving object with unknown constant speed™* .

(a) Object; (b) imaging result of

stationary object; (c¢) result of algorithm without compensating speed when object moves at speed of 0.056 pixel/s;

(d) imaging result when compensation speed is 0. 056 pixel/s; (e) MSE of reconstructed images for different

compensation speed
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Fig. 9 Results of correlated imaging for moving object
[98]

based on temporal correlation”™ . (a) Objects at

different positions; (b) results of conventional

correlated imaging; (c) correlated imaging

results based on temporal correlation
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correlated imaging . (a) Background at time

of SO, and objects at different time S1-S4;

(b) imaging results of object at S1-S4 time

obtained by conventional correlated imaging

method; (c¢) images of moving object at S1-S4

time acquired by temporal differential correlated

imaging method
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