B 43% % 3 W
202143 A

BT 5 B R ¥

Journal of Electronics & Information Technology

REI TS IERISARKIGIRE 717

SN2 7S G RS

(AFMEMAKRF LT L IEZRMEAATETEAMBEFTHELERE HK  211000)

&

E OB

/

7 E: SBABREFEESAR)BREHEE UK HE N, BB EM)BEERST H 2 n el B2 LS
WRSCREE R SERRAFAE IR 23U S NS The, s 2R A A 2 S REAR AL IR 22, AT RS S 3R . 008
BT LRI T R I B AR SR O A MR R, B SR R AR IR S S BERIR R 22, RIUNHUR S
EUg P E IR RS, MR RS2 SEHARE, RUNEUE SAERG P EEMERE. (5 ER%
WETRZAMIERE . ZMrE— P58 % TSARBUG R Z 01T, H B TSAREMG IERfR .

KB ARILETE LIS RESPT: BREEERE; Rl PR
FESES: TNY57.52 XEKFRIRTE: A

DOIL: 10.11999/JEIT200285

TEHE: 1009-5896(2021)03-0665-09

Error Analysis in SAR Imaging Due to Fluctuation of
Atmospheric Refractive Index

WANG Ling SUN Lingling GONG Rui ZHU Daiyin
(Key Laboratory of Radar Imaging and Microwave Photonics of Ministry of Education, Nanjing, 211000, China)

Abstract: Generally, the refractive index of atmosphere is simply 1 by default in Synthetic Aperture Radar
(SAR) imaging, that is, the ElectroMagnetic (EM) wave velocity is equal to the speed of light in free-space and
the atmospheric absorption is ignored. However, the actual absorption may weaken the incident power and
variations in the speed of EM waves may cause phase error, thus affecting image reconstruction. In this paper,
the influence of wave velocity fluctuation and atmospheric absorption in SAR imagery is analyzed
quantitatively. It is theoretically deduced that the atmospheric absorption will lead to amplitude error, which is
shown as strength error of the scatterer in the reconstructed image; EM velocity fluctuation will lead to phase
error, which is shown as positioning error of the scatterer in the reconstructed image. The correctness of error
analysis is verified by simulation experiments. The work in this paper completes further the SAR imaging error
analysis, which is beneficial to SAR image interpretation.
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