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Real-Time Image Reconstruction for Compact Drone-Borne SAR
using GPU Signal Processing
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Abstract

Although the back-projection algorithm(BPA) is the best method for image reconstruction of air-borne synthetic-aperture radar(SAR),
it requires a long processing time. In this study, a real-time processing method of BPA was proposed to reconstruct the image of a
compact drone-borne SAR in real time. To achieve this, the raw data of the SAR was acquired by a test flight with SAR based on
frequency-modulated continuous wave(FMCW) radar. The performance of the BPA was confirmed by using raw data and a modified
BPA processing kernel based on graphics processing unit(GPU) technology. The results confirmed the possibility of real-time image
reconstruction of SAR.
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Table 1. The specifications of NanoSAR-B.

Parameters Values

Frequency 10.0~10.5 GHz

Tx. power Max. 1 watt
Flight altitude about 500 m
Image resolution up to 0.1 m

T2 1. NanoSAR A|2H 9] &37] F2ALA
Fig. 1. The photos of NanoSAR-B equiped on the airplane,
PIPER-PA31.
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Fig. 2. The results of SAR image construction as various
signal processing algorithms and IRF analysis.
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Table 2. The specifications of signal processor based on

CPU and GPU.
Parameters Specifications
CPU Intel Xeon Gold 5118 2.3 GHz
GPU Nvidia Tesla V100
RAM 64G byte
CUDA CUDA Toolkit 9.0




BPA Process based on GPU
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Fig. 3. Block diagram of BPA based on GPU processing.
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(a) SAR image constructed
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Fig. 4. The analysis result of BPA processing time based
on GPU and CPU processor.
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