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Fig. 1. Schematic of optical imaging configuration.
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Fig. 2. Limit of Airy disk, Rayleigh diffraction and Abbe diffraction!"?l.
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ghost imaging.
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Fig. 5. Schematic diagram of ghost imaging based on pseudo-thermal light.
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Fig. 6. Comparison of image quality between two imaging

method: (a) Traditional non-correlated imaging; (b) ghost

imaging.
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Fig. 7. Comparison of images between two imaging method in
different weather: (a) Clear; (b) cloudy; (c) light rain; (d) mo-
derately foggy; (e) night. Where (1) scenes of field experi-

mental, (2) traditional imaging, (3) ghost imaging, (4) ghost

imaging by TV (total variation)®.
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Fig. 8. Imaging results of a double slit achieved with both methods. From set (a) to (f), the strength of scattering is increasing, 3 =
100%, 33.26%, 12.14%, 6.44%, 3.16%, 1.28%, where [ shows the transmission ratio of the scattering media as a measure of

strength of scattering. For each set, the left one is the result of ghost imaging and the right one is that of traditional non-correlated

imagingl®®l.
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Fig. 9. Obtained images of letter “A” under different strength atmospheric turbulence: (a)—(c) Images of convention ghost imaging

at turbulence coefficient of 2.0, 3.2 and 6.8, respectively; (d)— (f) images of adaptive optical ghost imaging at turbulence coefficient

2.0, 3.2 and 6.8, respectivelyl6!.
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Fig. 10. Images reconstructed by different algorithms6®!,
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Fig. 11. Images reconstructed by GI and PGI®:7,
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Fig. 13. Results of GI based on low-order moments with moving object*.
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Abstract

Image, as a method of information acquisition, is indispensable for human beings, and it plays an
irreplaceable role in military and civilian fields, such as detection and scouting, precision guidance,
transportation, and industrial production. In the outdoor environment, the resolution, signal-to-noise ratio, and
working distance of optical imaging are limited as result of the influence of background light, stray light, and
atmospheric medium. In recent years, with the development of muti-discipline such as optics, physics,
information theory, and computer science, the new optical imaging technologies continue to emerge, thus
bringing new opportunities for outdoor optical imaging towards long-distance, large field of view and high
information flux. As one of the new active imaging technologies, correlation imaging has the potential
applications of robustness against turbulence and noise, and the possibility of beating the Rayleigh limit. It can
deal with the problems better, such as sharp attenuation of optical power caused by long distances, detection of
interference signals from environmental noise, and influence of turbulence. Based on the principle of optical
imaging, this paper analyzes the factors affecting optical imaging, in terms of resolution, signal-to-noise ratio,
spatial bandwidth product, and imaging distance under outdoor environment, focusing on the research progress
of outdoor correlation imaging including imaging systems, signal-to-noise screening technology and imaging
algorithm. In addition, we analyze the requirements of optical imaging for longer distances and broader field of

view, and consider the fundamental problems and the key technologies.
Keywords: quantum correlation imaging, quantum optics, outdoor environment, imaging system
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