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Abstract: Microwave photonic radar enables the generation and processing of broadband radar signals, which
can significantly improve the range resolution of the radar system. To improve the radar angle resolution and
realize flexible beam control, combining microwave photonic radar technology with array radar technology is an
inevitable development trend. Previously, the optical truth delay technology is intensively investigated to achieve
squint-free beam steering in broadband phased array radars, which usually face the problems of high complexity,
poor flexibility, and limited delay accuracy. In recent years, the broadband radar architecture based on microwave
photonic frequency multiplication and de-chirp receiving has received extensive attention. The array radar
constructed based on this technology has wide operation bandwidth while enabling real-time digital compensation

and processing functions, which provides a new idea for the development of broadband array radars. In this paper,
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the research progress of the broadband array radar based on microwave photonic frequency multiplication and de-

chirp processing was reviewed. After expounding the transceiver mechanism of microwave photonic broadband

radar, the method for constructing broadband phased array radar and the performance of digital beam scanning

and imaging were introduced. Then, the radar array was extended to MIMO architecture. The broadband

microwave photonic MIMO radar based on optical wavelength division multiplexing technology was introduced

and its performance in target detection and imaging was analyzed.
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Fig.1 The broadband radar transceiver based on microwave photonic frequency multiplication and de-chirp receiving
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Fig.3 (a) Picture showing the detection scenario; (b) Spectra of the de-chirped signal
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Fig.4 Setup of the phased array radar based on microwave photonic frequency multiplication and de-chirp receiving
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Fig.5 (a) Optical spectrum of the signal after DPMZM; (b) Spectra and

waveform of the transmitted radar signal
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Fig.6 (a) Photograph of the phased array antennas and target; (b) Image

constructed by digital beamforming
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Fig.10 Schematic diagram of the microwave photonic MIMO radar based on wavelength division multiplexing
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