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Fast Factorized Backprojection Algorithm for Vehicle mounted
Forward looking Ground Penetrating SAR
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( College of Electronics Science and Technology, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The vehide-mounted forward looking ground penetrating SAR( VMFI- GPSAR) is a kind of bistatic SAR. Fast factorized
backprojecton( FFBP) originally developed for unistatic SAR fails to efficiently form welF-focused VMFE- GPSAR image. A bistatic FFBP
algorthm is derived after the analysis of the round trip range error of FFBP in VMFI= GPSAR. In the bistatic FFBP, the range eror can
be reduced by rational subaperture center configuration and by polar angle interval constraint. Besides, by combining range phase
compensation and 2D linear interpolation, the bistatic FFBP can perform faster wih the same focus precision. Simulation and VMFI=
GPSAR raw data processing validate the bstatic FFBP algorithm, achieving a 2. 31 times speedup.
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Fig.5 Unistatic FFBP image of a simulated point target formed with different polar angler sampling rate
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Tab.1 Comparison of image qualiy between bistatic FFBP and BP

(m) ISLR( dB) (m) ISLR(dB) (dB)
BP 0.2350 - 10. 0759 0. 1975 - 10. 4566 —
FFBP 0.2350 - 9.1079 0. 1975 - 10. 3588 - 40.02
Window XP Matlab 6.5, 10m % 10m,
0.025m 30 , BP 20. 51s, FFBP
8. 883s. 2.31 5.3
FFBP , 0.1m , FFBP 7
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Fig. 6 Bistatic FFBP image of a simulated point target
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Fig. 7 Bistatic FFBP image of the echoes from VMFI- GPSAR
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