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Research Progress and Methods of INSAR for Deformation Monitoring
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Abstract: Deformation monitoring is one of the most mature applications of space-borne INSAR technique.
Firstly, we introduce the basic principle of INSAR in the monitoring of deformation and the current SAR
satellites. The deformation monitoring methods of INSAR are then classified into the groups of D-INSAR, PS-
INSAR, SBAS-INSAR, DS-InSAR and MAI, which are analyzed in the aspects of technical features and
application scopes. Subsequently, we analyze the research progress and deficiencies of INSAR in the
investigation of urban, mining area, earthquoke. volcano, infrastructure, glacier, permafrost and
landslide. Finally, some advanced academic problems such as deformation monitoring in multi-demension and
low coherence area, atmospheric and orbital errors mitigation, and accuracy assessment are concluded.
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Fig.1 Geometric relation of differential interferometry
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Tab.1 Specific parameters of current SAR satellites
e N i JE AR i Bt & 5 . . .
SAR fei#h  BATR LA ) o - SY B3R O i < B B 1) ASH
/days (P /em) /km

SEASAT 1978.06-—1978.10 17 L(23.5) 100 25 mX25m 20°~26°

SIR-A 1981.11—1981.11 1L.(23.5) 50 40 m X 40 m 47°
SIR-B 1984.10—1984.10 L(23.5) 50 40 m X 40 m 15°~64°
ERS-1 1991.07-—2000.03 35,3,168 C(5.63) 100 30 mX30 m 20°~26°

JERS-1 1992.02-—1998.10 44 L.(23.5) 75 18 mX18 m 35°
ERS-2 1995.04—2011.09 35,3 C(5.63) 100 30 m X 30 m 20°~26°
Fine:50 9mXxX (8.9 m 37°~47°
RADARSAT-1 1995.11-—2013.03 24 C(5.63) Standard: 100 28 m X (21~27) m 20°~49°
canSAR:500 28 mX(23,27,35) m 20°~45°
AP mode:58-110 30 mX (30~150) m 15°~45°
Image:58-110 30 mX (30~150) m 15°~45°
ENVISAT 2002.03-—2012.04 35,30 C(5.63) Wave:5 10 m X 10 m 15°~45°
GM:405 1 kmX1 km 17°~42°
WS: 405 150 m X150 m 17°~42°
Single/dual pol:70 10 mX(7,14) m 8°~60°
ALOS-1 2006.01—2011.05 46 L(23.5) Quad-pol: 30 10 m X 24 m 8°~30°
ScanSAR: 350 100 m X100 m 18°~43°
HR Spotlight: 10 1 mX(1.5~3.5) m 20°~55°
Spotlight: 10 2mXx (1.5~3.5) 20°~55°
TerraSAR-X 2007.06 F4 11 X(3.11) POTIER mar ol o
Stripmap: 30 3mX(3~6) m 20°~45
ScanSAR:100 26 mX16 m 20°~45°
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. — N Ei TAE W B i 5 .
SAR 838 AT AL i ] " e . 53 B O (16 X B 5 1)) At
/days (P /em) /km
COSMO Spotlight:10 1mX1m 25°~50°
ék Med 2007.06 F 4 24 X(3.12)  Stripmap:30~40 3~15m 25°~50°
SRye ScanSAR: 100~ 200 30~100 m 25°~50°
Spotlight: 20 0.8 mX(2.1~3.3) m 20°~49°
RADARSAT-2 2007.12 &4 24 C(5.63)  Stripmap:20~150 (3~25.6) mX (2.5~42.8) m 20°~60°
ScanSAR:300~500 (46~113) mX (43~183) m 20°~49°
HR Spotlight: 10 1 mX(1.5~3.5 m 20°~55°
Spotlight:10 2mX (1.5~3.5) 20°~55°
TanDEM-X 2010.06 % 4 1 X(3.11) pothieh ma ol m o
Stripmap: 30 3mX(3~6) m 20°~45
ScanSAR ;100 26 mX16 m 20°~45°
. 20°~45°
Strip map: 80 5mX5m R R
IW.250 5mX20m 29 46
Sentinel-1A 2014.04 F4 12 C(5.63) ’ 19°~47°
EW 400 20 mX 40 m L
22°~35°/
Wave mode: 20 5mX5m R .
35°~38
Spotlight: 25 1mXxX3m
ALOS-2 2014.05 &4 14 L(23.5)  Strip Map:50/70 3m.6m.10m 70
ScanSAR:350/490 100 m/60 m
. 20°~45°
Strip map: 80 5mX5m R R
IW.250 5mX20m 29 46
Sentinel-1B 2016.04 4 12 C(5.63) ’ 19°~47°
EW:400 20 mX40 m R R
22°~35°/
Wave mode: 20 5mX5m R .
35°~38
GF-3 2016.08 E4> 29 C(5.63) 12 FiEzl.10-650 1 m~500 m 10°~60°
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