EREC Bl H
2014 4E 2 H

ik R

Journal of Radars

£ T Capon i¥&{HitHIE# SAR Bi&EL DBF fiR

B sgads B
(FRZRFEAFR B LS B 710100)

1 E: EHUBERREORM X, F8 SAR FI AL GEI M 7 £ A0 B (DBF) Jr vk Bz st il Ins, #2x i
S SRR 17 i 22 1 ) L, 3l 22 A A [ B i 2 5 1 e L R AIC . i — ), 1% S0 H—FhE T Capon %
(3% A THIN AR 3 SAR BIER. DBF J7idke 1%J7EE Gl A7 PR Rl R e it Al o L 5 B RS 1T A AR JR IR IS
FH(AOA), i J& ) X 2645 B R BT e OB R I AL e 5, AT A B8 70 AT AT I 220 08 F2 S B SR M b 41 o) 45 YA
B, DAMORSGE R 25 SE M L. D SRIR 85 R W], I vERAL G AN 1) i A 4348 (SCORE VA SR I M
AE, AR R G KA VE S B A AT TR SR I Sk

KR B AMALATEIE(SAR); FNEALT; Capon ¥ HIBENETF IR LR (ADBF); #0825
HPESES: TNO58 XHERFRIZED: A XEHRS: 2095-283X(2014)01-0053-08
DOI: 10.3724/SP.J.1300.2014.13131

Study on Adaptive Digital Beamforming for Spaceborne SAR
Based on Capon Spatial Spectrum Estimation

Feng Fan Dang Hong-xing Tan Xiao-min
(China Academy of Space Technology, Xi’an Branch, Xian 710100, China)

Abstract: In rough mountainous areas, beam-pointing mismatch problems always arise when a spaceborne
Synthetic Aperture Radar (SAR) uses the traditional Digital BeamForming (DBF) approach in elevation to
receive echoes, leading to the degradation of the receiver’s gain and system Signal-to-Noise Ratio (SNR). To solve
this problem, an Adaptive Digital BeamForming (ADBF) approach based on the Capon spatial spectrum
estimation is proposed. This approach first estimates the Angle Of Arrival (AOA) of the source signal in each range
bin using the limited echo data. Then, it updates the weighting vector in the beamforming process, thereby
enabling the receiving beams to precisely point to the signal source, and enhance the receiver’s gain and SNR.
Simulation results suggest that the ADBF approach significantly improves the performance compared to the
SCan-On-REceive (SCORE) approach, exhibiting robustness to system and source parameters variations.
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