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Abstract: Based on high-performance signal synchronization among multiple radars, distributed coherent radar can realize signal-
level coherent fusion, significantly enhancing radar detection, tracking, and anti-jamming capabilities, which represents one of the
important development directions in the field of radar. As the frequency range and instantaneous bandwidth continue to expand,
and platform forms diversify, distributed coherent radar technology demands increasingly precise signal synchronization in terms of
time, space, frequency, and phase. This poses significant challenges to traditional electrical signal synchronization technologies.
The performance requirements of signal synchronization technologies and reviews of the research progresses are presented in this pa-
per. Then, the basic principles and representative achievements of microwave photonic synchronization technologies which address
synchronization challenges in time, space, frequency, and phase domains are summarized. Finally, a proof-of-concept system for
microwave photonic distributed coherent detection is constructed, verifying the feasibility of distributed coherent detection. Micro-
wave photonic signal synchronization provides an important technological pathway for advancing the frontier development and engi-
neering applications of distributed coherent radar.
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Fig. 1 Typical structure of microwave photonics
distributed coherent radar
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Fig.2 Phase-stable transmission structure based on active
compensation using tunable optical delay lines
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Fig. 3 Phase-stable transmission structure based on
passive phase distortion
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Fig.4 Multi-node passive phase-stable transmission structure
based on polarization multiplexing
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Fig.5 Time synchronization system structure based on
unidirectional loopback method
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Fig. 6 Time synchronization schematic based on
bidirectional time comparison
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Fig.7 Structure of microwave photonic time synchronization system
based on bidirectional comparison method
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Fig. 8 Time synchronization system structure based on
linear optical sampling
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Fig.9 Schematic of spatial position measurement
based on laser ranging
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