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Research and implementation of high planar resolution

penetrating imaging radar

HE Zhihua, LIU Tao, SONG Xiaoji, CHEN Cheng, JIN Guanghu, HUANG Chunlin, SU Yi
(College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: Penetrating imaging radar technology uses the characteristics that the electromagnetic wave can penetrate the medium, to get high-

resolution image of discontinuities in the non-metallic medium. In order to realize millimeter high plane resolution, high detection efficiency and

high portability of the radar system, a high plane resolution penetration imaging radar system was designed. Continuous wave system and fast

scanning spatial sampling scheme were adopted to ensure miniaturization and high imaging performance. An integrated radar RF front end was

realized. Data processing methods such as autofocus imaging processing under the condition of unknown parameters were proposed. A prototype of

penetrating imaging radar system, which weighs only 2.5 kg and can be operated by one person and one hand, was developed. The experimental

tests of imaging resolution and penetration ability were carried out to verify the feasibility and effectiveness of the scheme.
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Fig. 1 Schematic diagram of detection principle of
penetrating imaging radar
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Fig.2 Diagram of a high-resolution penetrating

imaging radar
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Fig. 13 Experimental results of metal letter

targets and density board
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Fig. 14  Experimental results of metal letter targets and

multilayer board
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