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Real-Time High-Resolution Radar Imaging Based on Microwave Photonics

PAN Shilong, ZHANG Fangzheng, YE Xingwei, GAO Bindong, GUO Qingshui
(Key Laboratory of Radar Imaging and Microwave Photonics of Ministry of Education, Nanjing University

of Aeronautics and Astronautics, Nanjing 210016, Jiangsu, China)

Abstract ; Based on photonic microwave frequency multiplication and mixing, a broadband radar is established to
solve problems of the conventional radar limited by its bandwidth and resolution, successfully realizing real-time
high-resolution radar imaging. The bandwidth of the proposed radar prototype reaches 12 GHz, the imaging
resolution is better than 2 cm X 2 cm, and the frame rate is up to 100 frame/s. A multi-input multi-output radar
system is also established on the basis of the photonics-based imaging radar architecture, which significantly

improves the cross-range resolution within the same coherence time. The experiment and simulation results indicate

that microwave photonics can effectively break through the bandwidth limit of conventional electronic radars, and it

is expected to play an important role in the future real-time high-resolution radar detection and imaging.

Keywords : microwave photonics; radar imaging; synthetic aperture radar(SAR) ;

multiple-input-multiple-output technology
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Fig. 1 Schematic diagram of proposed microwave photonics-based radar
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Fig. 3 Photographs of targets and imaging results

of prototype radar in experiment
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Fig. 4 Imaging target and results in imaging experiment based on real-time high-resolution ISAR
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Fig.5 Setup and imaging results of prototype ISAR in field experiment
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Fig.7 Positions of antenna array and detected target and experimental results obtained with 2X2 MIMO radar
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