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A Method for Coherent Synthesis of Moving Targets Based on Spatio-Temporal

Unified Compensation in Space-Based Distributed Radar
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Abstract: This study addresses the detection requirements of space-based distributed radar system for high-speed
maneuvering space targets. Aiming at the problems of echo range migration and Doppler crossing caused by platform
spatial position difference and target high-speed maneuvering characteristics, a spatio-temporal two-dimensional coher-
ent accumulation method for space-based distributed radar is proposed. Based on the spatio-temporal phase history of
target echoes, the algorithm designs a spatio-temporal joint compensation function between and within distributed radar
nodes and incorporates the node spatial synthesis compensation and intra-channel target motion compensation into a uni-
fied processing framework. Firstly, an equivalent compensation function model is established under the distributed one-
transmitter and multi-receiver configuration, emulating a monostatic transceiver mode. Through envelope range correc-
tion and spatial phase difference compensation, the echo time-domain process of distributed nodes is completely uni-
fied, so as to achieve spatial coherent accumulation. Secondly, the time domain two-dimensional walk correction of the
target echo in the node is carried out to realize the time domain pulse coherent accumulation of the high-speed maneu-
vering target. To enhance the computational efficiency, on the basis of generalized Radon-Fourier transform (GRFT), the
target coherent accumulation problem is transformed into parameter estimation problems such as target angle, velocity,
and acceleration, thereby the accumulation detection of space-based distributed radar for space targets is realized. Finally,

the effectiveness of the method is evaluated by simulation experiments. The simulation results show that the method can
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accurately estimate the target parameters, and the coherent accumulation gain is consistent with the theoretical analysis.

Key words: space-based distributed radar; coherent accumulation; high -speed maneuvering target; extended
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