498 5 2 OB e R CfF &R a2 i) Vol.49 No.2
2024 4 2 H Geomatics and Information Science of Wuhan University Feb. 2024

Bl A ER  E ks S RS K BUE K 19 DS-InSAR MO 4k 5 10 I [T]. BOK 22 2 4] (fF BRH#IR) L 2024, 49

%J (2):216-224.D01:10.13203/j.whugis20210365

[= i Citation: DU Yuling, YAN Shiyong, ZHANG Haolet, et al.Research and Application of DS-InSAR Phase Optimization Based on
Regional Growth[J]. Geomatics and Information Science of Wuhan University, 2024, 49(2): 216-224. DOI: 10.13203/j. whu-
gis20210365

A Ay X 38 A K11 DS-InSAR M ViAL 5 v H

HES S HEF KEEY B K AET
1 HARGEIRME B0 5 0 e o G 920 % UL IR, 221116
2 PEOOE RIS S 2 E B LR RN, 221116
3 TN b R A =S A e TR 22, 730050

W E.w e A5 A AL E 2 T Z (interferometric synthetic aperture radar, InNSAR) K & A F 4 K 3o & % % 40
BFAEBNE S BoR R ERL AL TR RET XA T ML, m5HA KB AR T XMETERE Y wA{L
REWEZ, BT RS X BAFEKRA R RS S A X B AR5 INSAR Y ZBnl 6 X 4EF %, 4L af oA X847
FAEARAC T H G Z A ELEEY R AR BT B RRAEKG AKX B ArtAERA T &, & fo 5 8BRS
KT8y A X B ARARAL AR AL, 52 LA A M ROIR IR T 9 b m A M R T AE BRI, JF 0B B R R A 61 T o K X B AR AR
AR REAT T ERA T oM, AR b V% 7 k4 Sentinel-1 & 3 F R T &M T B F 4 X 2018-05—2020-05
B AT RN A RNELETAE P RELZRIET Z T RN ERTER, 2150, 52F X B AFMEHH T =
YRAL T kB SR DAL B vl B TR T A R AT K
REWR:EHAR ;AR EFTETINF; 0 H X B A7 AR R FF KR Y

RESES . P237 TEEARIRAD : A Wi B H8:2021-11-10
DOI:10.13203/j.whugis20210365 XEHS:1671-8860(2024)02-0216-09

Research and Application of DS-InSAR Phase Optimization Based on
Regional Growth

DU Yuling'?® YAN Shiyong'? ZHANG Haolei'? ZHAO Feng'® QIU Chunping '’

1 Key Laboratory of Land Environment and Disaster Monitoring, Ministry of Natural Resources, Xuzhou 221116, China
2 School of Environment Science and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China
3 The Third Geological and Mineral Exploration Institute of Gansu Bureau of Geology and Mineral Resources, Lanzhou 730050, China

Abstract: Objectives: When the conventional time-series interferometric synthetic aperture radar (InSAR)
technology is applied to the surface deformation monitoring of mining areas, it is difficult to fully reflect the
surface deformation characteristics of the goaf due to the uneven distribution and small number of moni-
toring points. In addition, distributed scatterers are seriously affected by the temporal and spatial inco-
herence. Thus the corresponding phase optimizing operation is a key step in fusing distributed scatterers
(DS) points into time-series InNSAR analysis. The current constraints of phase space continuity in the phase
optimization of distributed targets are insufficient. Methods: A phase optimization method based on the re-
gion growing algorithm is proposed. The detailed surface deformation information in complex environment
could be obtained by optimizing phase in both time and spatial domain. The optimized phase of distributed
scatter is evaluated qualitatively and quantitatively in Pan’an LLake area. Results: The proposed method and

Sentinel-1 data are used to investigate the surface deformation of abandoned mining areas around Xuzhou
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from May 2018 to May 2020. Besides, the accuracy and reliability of this method are proved by continuous-

ly operating reference stations results and bedrock—exposed area. Conclusions: The result indicates that the

method gives a good performance on reducing phase noise by two-dimensional phase optimization of dis-

tributed scatterers, which would be good for obtaining the surface deformation information in the aban-

doned mining areas.

Key words: regional growth; interferometric synthetic aperture radar (InSAR); distributed scatterers;

phase optimization; abandoned mining area; surface deformation
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