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Abstract: Synthetic aperture radar (SAR) has become one of the important sensors in the fields of aero-space
remote sensing and target detection. It can work all day in all weather conditions, and has imaging characteristics that
the resolution does not change with the height of the platform. The complexity of the SAR algorithm is often positively
correlated with the imaging resolution, and the amount of calculation has become a major challenge for the real-time
radar imaging. Unmanned aerial vehicle (UAV) -borne MiniSAR has the advantages such as miniaturization, low
power consumption, strong flexibility, and strong concealment. Its miniaturization limits the calculation power of the
device, which exacerbates the contradiction between complexity and resolution. The rapid development of graphics
processing unit (GPU) and multi-threading technology provides a platform for UAV-borne MiniSAR real-time
imaging. According to the characteristics of real-time processor data flow and GPU heterogeneous system, this paper
proposes a GPU asynchronous optimization method. This method can significantly improve the parallelism between the
central processing unit (CPU) and GPU, and can save most of the file access time. The experimental results
demonstrate that the imaging efficiency of GPU is about 12 times that of a single CPU system. The efficiency can
continue to increase by about 15% after using the GPU asynchronous optimization method. This design idea can greatly
relieve the calculation pressure of UAV-borne MiniSAR real-time imaging processing.
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