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Fig.1 SARIn Transmission and Reception Mode
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Fig. 2 Principle of SARIn Operation

TEARH IR TR M BAFOLT A T Mo i
HOKRE A BN ZE Ap AT RIR IR -

A@Z%B,sinﬁ (D)

B, WEELARE A ARK., 05 Ap BIRAR
A LAZIE N «

1
5t fOe = Ae/kB (D)

A, ko R EL .
ME| AR BIa AR (OIS A,
sin(0+p) = Ag/koB,(3)
P . 7E SARIn L1b 4zt E 242 it 1 4 i
HAFHALE B Ap MIELL B K A5 E, 7T LLiE g
58 InSAR Ab #2585 DEM 9 $2 1L,

sinf =

2 SARIn FHAERE

Cryosat-2 TR 1 ESA #1748 B & A A ¢
%CHE ™ . SARIn #2200 L1b ¥4 o “DBL”
A A SRS T W K AR
B 2 AR ME B . B LB 2 R e B )
W TE B K 296 300 m, £ 24 /i 1Y JE £k (baseline,
B 20T A — A B0 X B — 41 26 3k 2 90 Ak B S
fR3R 81K o A5 5 s A0 512 A SRAE A X Ry B 1)
29 240 m, BE 40 Ok MR B 29 0 15 k™, (H 2
T e 28 AT I 33K — B304 Bl TSR A S 6T O B B 1) U
AFN 2 120 m, BB 1] 43 BSR4 & — 1

R4 SARIn L1b 4 #9555, 2 B InSAR
T K Ab B AG JR BR L W] L 37 SARIn DEM %%
P Ak # i A L LR AN &L 3 TR
2.1 HERERE

f£ SARIn L1b 47 fif 28 4 BEET , 1 56 7 2T
R VEAT TR R A A R R O 5 s AL 3 p
LR A R0 T SR B P R A TR A R B



5 42 5 6 1)

K %5 . CryoSat-2 SARIn 54 T3 4b 3 X DEM 3 B 805

I 13 Pl 23]
Co¥D>— (et iR R 2 — 2 i —{ZE DEM]
T A

3 SARIn DEM #§#g 4b B i 72 ]
Fig. 3 Flowchart of SARIn DEM Generation
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Fig. 4 Return Power and Coherence in Single Line
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Fig. 7 SARIn DEM with and Without Interpolation
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CryoSat-2 SARIn Interferometric Processing for DEM Generation

DONG Yusen' CHANG Hsing-Chung® ZHANG Kui® MA Jiao* WANG Shu® SUN Pan*
1 Hubei Key Laboratory of Intelligent Geo-Information Processing, College of Computer Sciences,
China University of Geosciences, Wuhan 430074, China
2 Department of Environmental Sciences, Macquarie University, NSW 2109, Australia
3 College of Communication Engineering, Chongqing University, Chongqing 400044, China
4 School of Earth Sciences, China University of Geosciences, Wuhan 430074, China

Abstract: The SAR/interferometric radar altimeter (SIARL) on the CryoSat-2 platform is designed to
accurately determine the height changes in the Earth’s continental and marine ice fields. In addition,
its synthetic aperture radar interferometry mode (SARIn) is capable of providing precise three-dimen-
sional measurements. However, SARIn level 2 products provided by the European Space Agency
(ESA) do not fully utilize interferometric information. In this paper, the basic principles of the SA-
RIn mode are introduced. By integrating the traditional interferometric synthetic aperture radar (In-
SAR) technique, a processing scheme is proposed for SARIn level 1b (LL1b) data to extract digital ele-
vation models (DEMs). This processing scheme uncludes three steps. Firstly, checking the quality of
the input data eliminates erroneous information. Secondly, a starting point for phase unwrapping is
determined, based on the magnitude and the coherence of the received signals and a targeted algorithm
is accirdingly designed and implemented to unwrap the interferometric phase along the across-track di-
rection on a line-by-line basis. Thirdly, the look angle of the satellite is calculated and used to esti-
mate the 3D information of ground points. After a process of interpolation, DEM are generated. With
the use of the proposed scheme, the SARIn L.1b data acquired between January 2012 and April 2012
were processed. The ground elevation of Lambert Glacier in Antarctic was mapped and compared to
the ICESat DEM and RAMP DEM. The results demonstrate that a DEM generated based on SARIn
data can satisfy the research requirements for ice cap mapping in polar areas.
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