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GPU-Based Real-Time Imaging Algorithm for Long-Track SAR

TAN Yunxin', HUANG Haifengz, LLAI Tao®, DAN Qihongz, ou Pengfei2

(1. School of Systems Science and Engineering, Sun Yat-Sen University, Guangzhou 510006, China;2. School of Electronics and

Communcation Engineering, Sun Yat-Sen University, Shenzhen 518107, China)

Abstract: To meet the fast imaging requirements of long-orbit ultra-high resolution W-band synthetic
aperture radar(SAR) , this paper proposes a graphics processing unit(GPU)-based w-K real-time imaging
algorithm which adopts parallel architecture and double stream multithreading processing. The default
stream processes data along the direction of the physical principle. Firstly, it parallelizes the rang
compensation, error correction, zero filling and other operations, and then adopts one-layer nested
interpolation method. By maintaining the upper and lower dependencies and synchronization management,
it can achieve a speed ratio of about 30. The blocking stream starts at the same time as the default stream,
generates the parameters and functions required by the default stream, and stores them into video memory
before execution, which can greatly reduce the running time of the algorithm. Meanwhile, by setting events
on the default stream, the two streams can be executed synchronously in parallel. Experimental results
show that the total acceleration ratio of the algorithm can reach about 13, and the relative errors of
amplitude and phase are close to 0, which not only has good real-time performance and focusing

performance, but also maintains good imaging effect.
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Fig.1 Realization of w-K real-time imaging algorithm for long-orbit SAR
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Table 3 Data processing running time before interpolation of two platforms
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Table 5 Comparison results of zero padding at the distance front end, azimuth and range windowing
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Fig.8 Zero-layer nested nested interpolation
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Table 6 Time of execution configuration point operation ms
A% 352(85.94% ) 384(93.75%) 416(81.25%) 448(87.50% ) 480(93.75% )
FH%128(75%) 1 580.837 969.257 1219.707 770.417 1648.537
F4%160(70.31%) 1 998.487 1 588.957 1042.057 804.967 1778.747
FH#192(75%) 2 357.737 2 068.197 1785.447 919.517 1 919.007

60 LIE Y, AT & & blocksizel=448, blocksize=128. 1F blocksizel=352, blocksize=

128 e & rf R B PR I 2 )P AT PE R R R I 9 5 (0 3L 5 A 3 (85.94 %0 M 75 %0 ) IR Rk m 19 . Al
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B A R E A ATEC B blocksizel=2384,blocksize=128 I AN & BB B . B LA — B Ag 48
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AL BR LR TR R B i = 64 X 0.875 =156 (7)
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Fig.10 Two-layer nested working principle diagram
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Fig.11 Relative error distribution of amplitude and phase
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