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Fig. 2 Flow diagram of RD imaging algorithm
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Abstract: Synthetic-aperture radar (SAR) satellites have a limited detection range, low full-orbit utilization rates,
and limited computing and storage resources on a single satellite, making performing many spaceborne SAR
data-processing tasks difficult. This paper uses the data-processing method of multi-processing boards to build a
simulation system for onboard distributed computing to improve the efficiency of data processing. It verifies the
advantages of multi-processing boards’ data-processing methods in the efficient use of satellite computing and
storage resources and in improving the full-orbit utilization rate of a single satellite. This system is based on the
range-doppler (RD) algorithm of the multi-satellite distributed SAR real-time processing method and on the
field-programmable gate array (FPGA) chip. Unlike the traditional single-satellite RD algorithm, this system di-
vides the process into three stages. The computing tasks are appropriately assigned to different data-processing
units within each stage. Original data of the Gaofen-3 SAR satellite are used for imaging processing in order to test

the performance of the method and system.
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