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Abstract: In Distributed Coherent Aperture Radar (DCAR), inter-node frequency synchronization is required to ad-
just the time and phase of the emitted signals from various radar nodes, thereby completing the distributed transmission
beamforming. However, existing wired synchronization methods cannot achieve frequency synchronization in scenarios
such as mobile platforms or complex terrains. Therefore, this paper proposes a wireless frequency synchronization method
for DCAR, aimed at transmission beamforming. Firstly, the paper derives the quantitative relationship between frequency
synchronization deviation and transmission beam gain. Secondly, the DCAR nodes are divided into a master node and multi-
ple slave nodes, and a two-dimensional coherent frequency measurement algorithm is proposed to estimate the frequency de-
viation of the slave nodes relative to the master node, and compensate for the frequency deviation, thus achieving frequency
synchronization. Thirdly, the performance limits of frequency synchronization and beamforming using the proposed method
are derived. Finally, the simulation confirmed that the performance of the proposed method is consistent with the theoretical
performance limits, and by reasonably selecting the synchronization signal parameters, the frequency synchronization re-
sults can meet the requirements for the transmission beamforming of distributed coherent aperture radar.
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