536 % 4 3 M) F M F MW Vol.36  No.3
2015 43 H Journal of Astronautics March 2015

[ 25 8] J5 [ 3 & InSAR & R T AR A &

FIRE, Roeh, W B, FhiE
(B FRECRZF T TR BE, WA 611731)

OB BT RS EIRENER T WA AL B (InSAR) JRAGORS B2, 45 & I U5 i S0 07 k4R 1 T — P &
F1R] 2 6] S5 18] $55 #9 InSAR WAR 5 A AL $2 BT 15, S0 AT 1 55 22 5 A BR B T B AL G R L Sl 4% R 2k
[5] 38 5 52 B AR [5] (9 B A5 25 18], P AL 38 A A3 A3 R BOHEAT AR T AR SR B o D 0N S I B0 3 I 1 A2 2% B Sl i 00 T A
SCT R B GERR AT L A AT T Y InSAR SR RN T 35 AR 032 B 4, HL %07 12530 T 78 180 72 P 52 B InSAR [E{& i
e KT RN ) — AL AL, AL T InSAR 4 ib 2,

KER: TWEMARETEE; FEBRAE; TEMALML; FBMOT; EERTHE

BE 4SS TN957.52 XEkARIZES: A NEHHS: 1000-1328(2015)03-0336-08

DOI: 10.3873/j. issn. 1000-1328.2015.03. 013

InSAR Imaging and Interferogram Extraction-Based

the Same Space Back-Projection

WEI Shun-jun, ZHANG Xiao-ling, SHI Jun, ZOU Guang-hao

( Department of Electronic Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract:To improve interferometric synthetic aperture radar ( InNSAR) imaging accuracy in the case of complex
motion, a time-domain imaging method is exploited in this paper, and a novel algorithm based on echo projecting to the
same space is proposed for InSAR imaging and interferogram extraction. The relationship between the backward projection
Doppler phase compensation function and the interferogram is also analyzed. In this theme, the echoes of the different
antennas are projected into the same imaging space, and then InSAR images are obtained by using the coherent echoes
integration with a modified Doppler phase compensation function. The simulated and the experimental airborne InSAR
results demonstrate that the proposed algorithm can improve the quality of InSAR imaging and interferogram compared with
the conventional frequency-domain method. In addition, our algorithm can achieve both image registration and earth-flat
effect removed during one procedure, which greatly simplifies the procedure of InSAR post-processing.
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Tabel 2 InSAR imaging evaluation for the sub-region

AR

7758 P o )
RD BPI BP 2

BEmE
: -1,2 0,0 0,0
v Orbomay TR0 0.0
X AT 22 4 T 0.0590  0.0578 0.0578

I

li i EE3 0.9328  0.9383 0.9383
BRAL I ] /s 12.71 17982 17987

1B F e
-1,3 0,0 0,0
- Grt gy (TP (000 (0.0)
X HHAL 5% 2 05 10 0.0422  0.0415 0.0415
jfz HIZE R 0.9563  0.9597 0.9597
SR A% 6] /s 12.74 17984 17986

5 & it

BEXF 2B s 25 AF T W 20 Bk InSAR JR AR 2K,
A ICHG G InSAR G AR BY K Jiw 6] 858 VL AL ¥, 4
T — 3 T R AR A ] B B9 InSAR R K T
WAL O, o T E R T AR AL P HC A
AT HE AN A% R 25 R A RE , 9 A 0 0 K0 22
KU LS InSAR B4l 29 25 21, ik T A SCH
LA R . B o Hr RS2 45 SR U, AR AR S
LB A ke AR HEA LT A

1) BE RO b ALK B &, X L RD B
WAL ZBEN G R A S A LA AR S
5P AT S R R A s T U A T 2 )
WA ISR TG 3 S AR 57 15 22, 9 A 005 88 B e o

2) WA= R R, iR InSAR 45 K 2Kl 55
B[R] AR 23 1], 5 BN [R) SR 2 PR AR K 00 B e

3) InSAR BGAR TCHE AN 25 M AN — Rk, F1
bSPTIR R 5 5 25 1) B BRAME 2238 A 07, i Bk
TE AR rP BV AT 25 BRSPS AR L TR AL AR A B AR

2 % x M

[1] Vasco D W, Rutqvist J, Ferretti A, et al. Monitoring
deformation at the Geysers Geothermal field, California using C-
band and X-band interferometric synthetic aperture radar [ J].
Geophysical Research Letters, 2013, 40(11) : 2567 -2572.

(2] THEwL, Fahby, dhsc, &5, JUE SO0 S XTI HL T SAR
TG HIE AR M S B 5 [T, FM A4, 2012, 33(7):
942 - 948. [ Yu Xiang-zhen, Chong Jin-song, Hong Wen, et
al. Study on influence of velocity bunching modulation on
shallow sea topography imaging by ATI-SAR [J]. Journal of
Astronautics, 2012, 33(7): 942 —948. ]

[3] Neo Y L, Wong F H, Cumming I G. Processing of azimuth-
invariant bistatic SAR data using the range Doppler algorithm
[J]. IEEE Transactions on Geoscience and Remote Sensing,
2008, 46(1): 14 -21.

[ 4] Curlander J C, McDonough R N. Synthetic aperture radar [ M ].
New York: Wiley, 1991.

[ 5] Demanet L, Ferrara M, Maxwell N, et al. A butterfly algorithm
for synthetic aperture radar imaging [ J]. SIAM Journal of
Imaging Sciences, 2012, 5(1): 203 -243.

[ 6] JunS, Zhang X, Yang J. Principle and methods on bistatic SAR
signal processing via time correlation [ J]. IEEE Transactions on
Geoscience and Remote Sensing, 2008, 46(10) : 3163 —3178.

[ 7] Yarman C E, Yazici B, Cheney M. Bistatic synthetic aperture
radar imaging for arbitrary flight trajectories [ J ]. IEEE
Transactions on Image Processing, 2008, 17(1) . 84 —93.

[ 8] WeiSJ, Zhang X L, Shi J, et al. Sparse array microwave 3-D
imaging: compressed sensing recovery and experimental study [J].
Progress in Electromagnetics Research, 2013, 135161 - 181.

[ 9] Capozzoli A, Curcio C, Liseno A. Fast GPU-based interpolation
for SAR backprojection [ J]. Progress In Electromagnetics
Research, 2013, 133:259 —283.

[10] E£#&, sker, X8 BEREGMALRTFX T W EIM]. oot
Bha A, 200237 - 66.

YEH TR 4 -

FIRZE (1983 - ), 5, W+, PHIR, E2 M F SAR Mg & A5 5 4k
R 5T .

3 {5 ik - AT R B P X P VR K 3 2006 5 (611731)

HLi% ; (028)61831500

E-mail ; weishunjun @ uestc. edu. cn

(G < A B





