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A Microwave Photonic Cognitive Radar

PAN Shilong, ZHU Dan
(Key Laboratory of Radar Imaging and Microwave Photonics, Ministry of Education, Nanjing University of
Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Due to the broadband nature, microwave photonic radars are vulnerable to external electromag-
netic interference and therefore difficult to work in complex electromagnetic environment. This paper proposes a
novel microwave photonic cognitive radar that can achieve high-resolution detection using multiple opportunistic
sparse frequency bands. Key techniques for the microwave photonic cognitive radar, such as real-time and broad-
band microwave photonic spectrum monitoring, reconfigurable waveform generation, and sparse imaging are dis-
cussed. The feasibility of the radar architecture is demonstrated. The microwave photonic cognitive radar takes
benefits of the broadband operation, real-time processing capability and dynamic reconfigurability of photonics,
and can realize high resolution detection and good environment adaptiveness simultaneously. It will provide a
clear, reliable, intelligent and all-weather target detection method for automatic drive, security monitoring,
space debris management and so on.
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