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A COTS-Based SAR Distributed Target Simulation Method

XU Jiaxuan, ZHU Zhanyu, WANG Haipeng, WANG Feng
(Key Laboratory for Information Science of Electromagnetic Waves, Fudan University, Shanghai 200433, China)

Abstract: Aiming at the problem that the current synthetic aperture radar (SAR) target simulator can only
simulate point target objects with low generalization and real-time performance, a novel SAR distributed target
simulation method based on commercial off-the-shelf (COTS) is proposed in this paper. NI PXI platform is adopted to
design and build the SAR target simulator based on electromagnetic simulation. The target scattering characteristics can
be simulated by computational electromagnetic simulation software. The high-speed network port is applied to link the
hardware equipment, and perform sampling and convolution operations to obtain a simulated digital SAR echo, which
can be directly used for data verification of the SAR system. The simulator contains several digital integrated
equipment, such as NI PXIe-5646R and PXIe-5840 for signal reception and transmission, and PXIe-7902 as the core
of the system for high-speed real-time data operations. The FPGA-centered system can be directly accessed through
LabVIEW RT (Real Time) and FPGA modules to achieve real-time high-speed data acquisition and processing.
Experimental results demonstrate the effectiveness of proposed method. In addition, it is suitable for the simulation of a
variety of radar signals. Flexible SAR target simulation can be realized by setting different signal systems or receiving
external signal input.

Key words: synthetic aperture radar (SAR) ; commercial off-the-shelf (COTS) ; distributed target simulator;
field programmable gate array (FPGA); NI PXI
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Fig.3 Software modular development framework for target simulator
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