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Abstract: Single-pixel imaging is a new imaging technique which can obtain image information through a
single-pixel detector without the ability of spatial resolution. Compared with the traditional "what you see is what
you get" imaging technique, single-pixel imaging has a series of advantages, such as high sensitivity, anti-
interference and high resolution. It has shown broad application prospects in remote sensing detection, national
defense military, biomedicine and other fields. In recent years, with the improvement of computing capability and
the development of optoelectronic devices, single-pixel imaging has attracted more and more attention from
researchers. The history of single-pixel imaging was briefly reviewed and the research progress of single-pixel
imaging in basic principles, modulation matrix design and image reconstruction algorithms was introduced in
detail. In addition, some application scenarios and prospect development trends in the future were summarized.
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Fig.1 Two different imaging architecture. (a) Single-pixel imaging; (b) Computational ghost imaging
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Fig.2 Single-pixel imaging result with random pattern
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Tab.1 Performance comparison of modulation devices

in single-pixel imaging

Device Modulation rate  Complexity Pattern
Spinning diffuser - High Random
Spinning mask - High Controllable
DMD ~22 kHz Low Controllable
LED ~1 MHz Low Controllable
LC-SLM <1 kHz Low Controllable
OPA ~55 kHz High Random
AOM ~1.6 MHz High Controllable
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Fig.4 Hadamard basis and simulating imaging result under 20%

compression
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Fig.7 Schematic of fast first-photon ghost imaging
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