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Three dimensional super-resolution range-gated imaging

and its applications

Wang Xinwei, Liu Xiaoquan, You Ruirong, Fan Songtao, He Jun, Zhou Yan
(Optoelectronic System Laboratory, Institute of Semiconductors, CAS, Beijing 100083, China)

Abstract: Three dimensional super-resolution gated imaging(3D SRGI) is a novel scannerless 3D imaging
technique, and has great potential in underwater imaging, remote surveillance and automatic navigation.
The development of 3D SRGI was reviewed, and trapezoidal 3D SRGI and triangular 3D SRGI was
compared from intensity states of range intensity profiles, 3D imaging step depth, signal-to-noise ratio,
environmental noise sensitivity, range resolution, and range accuracy. For the improvement of 3D SRGI,
advanced imaging methods were introduced including range-intensity coding imaging, real time 3D
imaging and multi-pulse time delay integration imaging. Furthermore, the specific applications of 3D
SRGI were summarized in low contrast target detection, target identification, and underwater 3D imaging.
In addition, an overview on some recent 3D SRGI work was given in the Institute of Semiconductors,
Chinese Academy of Sciences. The future development trends of three dimensional range-gated imaging
are higher depth-to-range-resolution ratio and faster high-resolution 3D imaging.
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Fig.1 Principle of 3D superresolution range-gated imaging
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Fig.2 Trapezoidal range-intensity correlation algorithm
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Fig.3 Triangular range-intensity correlation algorithm
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Fig.4 3D superresolution imaging by trapezoidal correlation coding

in Zhejiang University
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Fig.5 3D superresolution imaging by trapezoidal correlation coding

in the French-German Research Institute of Saint-Louis
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Fig.6 3D superresolution imaging by triangular correlation coding

in the Insititute of Semiconductors, CAS
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Fig.8 3D superresolution imaging from a moving submarine
platform by the French-German Research Institute

of Saint-Louis
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integration
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Fig.10 Target detection in woods
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Fig.11 Target detection at sea
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Fig.12 High-resolution 3D imaging for target identification
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