54y = F oo Vol. 53 No.4
2025 4F4 H ACTA ELECTRONICA SINICA Apr. 2025

ILT GMM [ GB-InSAR E{4 PS k8 7 1

WL IR EH & AT
(1. LR T AR5 B 5 FeE b Tk E AR T BE , LT 10008152, J6RTHE TR+ B #.0 , T K 401100)

 E: JKAHU K (Permanent Scatterer, PS) £ 3% £ /& i I T ¥ & L 72 5 15 (Ground-Based Interferometric
Synthetic Aperture Radar, GB-InSAR) Zb 3 i i SCED IR . AT 1Y PS sl B B 7 MK T iR AR FR e M s G T Z ) A s A T
PRI PS A1, HH IR AR PR X AR % Sh BUR  7E— 2L 00 T AN AR AT M A PS s BARN 15222 T T R AR T 09 5 i
LT TR 0, 2 WG . B Bk A, SO/ T GB-InSAR FI& 1 PS A5 5 3E PS &5 19T M AE S AR AE_E 1Y
2253 JFRET IR T —AP LT HNR S48 (Gaussian Mixture Model, GMM) 1Y PS 35 364877 . 1 A fE I & 1Y T H
TR R AR (1 PS SAE NSRS 5 B ARG 0 GMM &2 PS 5 T AR AOME SR, Jt 5 R S A R4 T 1Y
TWAIF 5 5 GMM R PEFCAR FEIX 43 PS s 5 AE PS i . Sl B W], 55T IR E MR B 50 5 AR L TEARTS (49 PS
REE T B IE BT A SO B 3R BRAY PS AR AR SCMETE SR, b AR 7 91 R G AR T iy, AR 22 AR T /b

KR K ABUSA(PS) s IR T35 AR 1K (GB-InSAR) 5 i TR A B 7L (GMM)

E&WHE: EEESPLIT(No.2021YFC3001903)

FE4ZES: TN959.71 XEkFRIRED: A XEHRS: 0372-2112(2025)04-1153-11
8 F 23R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20240803

PS Selecting Method of GB-InSAR Based on GMM

TIAN Wei-ming'’, WANG Long-yue', GAO Song', DENG Yun-kai'*
(1. Radar Technology Research Institute, School of Information and Electronics, Beijing Institute of Technology, Beijing 100081, China;
2. Chongqing Innovation Center, Beijing Institute of Technology, Chongqing 401100, China)

Abstract: Permanent scatterer (PS) selection is a crucial step in the processing of ground-based interferometric syn-
thetic aperture radar (GB-InSAR).Existing methods rely on amplitude stability, phase stability or high coherence between
pixels to select PS. Amplitude stability and phase stability are sensitive to phase fluctuations and may not well represent
phase errors in some cases. The methods based on high coherence can easily lead to false detections due to their reliance on
local windows. To address these issues, this paper analyzes the differences in the distribution characteristics of interferomet-
ric phases between PS and non-PS in GB-InSAR. A new PS selection method based on Gaussian mixture model (GMM) is
proposed. The method firstly selects enough PS as prior reference PS. Then, GMM is used to fit the probability distribution
of the interferometric phases of the reference PS. Finally, the PS and non-PS are distinguished based on the matching degree
between the interferometric phase series of all image pixels and the GMM. The results of measured data show that, compar-
ing to the traditional methods based on amplitude and phase stability, when the number of obtained PS is close, the pro-
posed method yields stronger coherence and higher degree of aggregating of phase series among the obtained PS. The PS
obtained by GMM are with less residues than other methods. This demonstrates the method’s ability to accurately select PS.
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