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Phase Decomposition of Interferometric Syntheic Aperture Radar
and Relevant Application in DEM Formation
and Research on Earthquake Deformation Field
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Abstract: InSAR ( Interferometric Syntheic Aperture Radar) is a new microwave remote sensing
technique with great developing potential, It can be applied to form DEM(Digital Elevation Mod-
el), mapping and monitoring minor terrestrial deformation in large area. In this paper, consider-
ing the reference surface, terrain and surface deformation, the interferometric phase decomposi-
tion in InSAR is analyzed and discussed from geometry point, and the relevant function expres-
sions of specific phase components are presented. Then the basic principle of generating DEM and
acquiring deformation is described. Finally, taking JERS and ENVISAT data as example, appli-
cation and process of DEM formation and earthquake deformation field abstraction are displayed.
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Fig. 1 Illustration of InSAR imaging.
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Fig. 2 Illustration of phase change on reference surface.
Xt F [7] —BE 5 [5] (range) EAYIRE (BLEIFRA)
BN 2B, « MELHHET P SESHEE
W BE S (range) (8] BAR R T 30, MBS X 17 59 K B
0B BEHCO+TS) ., ARG THTHHALEE 0

TURRR: 0y, = i—nBCOS(ﬁ—a) <05 o LABKHZS

BEFERRIE S (ERS—DHAHHI(A=5.6
cm, 6=23%), 0 B=100 m, «a=15",% § x4k 0. 2°
m, MR N 77,549 WE, P aEF 124
AT (B 3), XY P ATEHERE L
BT REEKMA 0 —MR/NEARE, E
¥ 81 R T WAL R AR AL, I H R UL 2n W RIRY
M, WAMLREME I TR RITI [
—FREXMMNTHASGEEREL. BT
EH, ETHASUEENEEEANERLERI
MO, XEESEEAMHFSE., 2BEETYERK
MR R E SR RETHXRME. KX
THEAGANES HE ERA B X FHERE, XTH
THEE - EARELNRE AT HEIAELREA
X R

7

T

23,08 23,12 23.16  23.2

EEWM/
B3 AX@TFHAEEEAMTEAMAEAE

Fig.3 The change of interferometric phase on reference

0 . . N
23 23.04

surface with look angle at range derection.

2.2 ARG Que B AT
MWARERE - AANGE ZE. X TR
FHBERE P.(BS5), EESEE LA ME KN
A PLEMNAIEEHREELDIE SIHFEHFE(R =
R'y). wetHiXF2Em EME P, R EB S
EREE P, 5IBREXZRER P, HWAK P XL
T o0, MR S AR
SR =2(R'y —R’;) = 2Bsin(6—a) *
2Bcos(f—a) » sindd

cosdd +

(N
MTERESRZAR AR ESIENELRA
LB 80 B/, W BN K cos 80=1, sin 66=250;
Ml Beos(—a) A RLEMEHBELE B, ™, At
BERS P, §THMHLR

br, = IBsin(9—o) +2TB, -8 (®


http://www.cqvip.com

B3

£ 000 http://www.cqvip.com|

% /N2 InSAR ML 4R B FLTE A L DEM FOBF 9 30 & 4 57 o 0 15 ) 207

R B sin(0—a) E R P SESHE EIX A

Py 6B AT fu: 0B - 00 RE BB WML
09 5121 ML {1, M AL 75 A5 VL0 B4 00 2 i 5 P
BT (B R 3R, M0 2B, + 50 B

FARDL $uopo . HWHBERE P, W THMLB—-2F
AL $ou B TEABAL biope Z TR : #0, = b T+
Piopo o

BS5 #iEABEIRTIMETAFER
Fig.5 Interferometric phase change resulted of terrain
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Fig. 6 Flowchart of abstracting DEM in InSAR.
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reference surface
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Fig.8 DEM of Fujivama region from InSAR treatment
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Fig.9 Delormation field of Bam earthquake from DInSAR treatment
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