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Fig.1 Flowchart of filtering based on wavelet decomposition and reconstruction
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Fig.3 Original interferogram and its filtered versions by 3 methods over Phoenix, USA

(a)an original interferogram; (b)an interferogram by Wavelet soft-threshold filter;

(¢)an interferogram by Goldstein filter; (d) an interferogram by WWC filter



B TR BRAS « /0N -2 A0 21 DB B T HEAE InSAR T35 18] 26 Wt o i 1z 133

Pl 4 Phoenix Ml [X |~ 57 € FH 037 S HOb 94 O 22 LU ¢
() JEUIR AR 2 5 BObR o O 22 1 5 (b)) /NI 200 19 1 0 0t AR 5 S 500 o fiv 22 14
(c) Goldstein J& ¥ J5 AH AL 5 BUbR T 22 85 (d) /NI - 28 29 108 38 i AH 67 5 B85 1 A 22 15
Fig.4 Comparison of phase-derivative standard deviation over Phoenix, USA
(a)original PDSD; (b) PDSD by Wavelet soft-threshold filter; (¢) PDSD by Goldstein filter; (d) PDSD by WWC filter
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Fig.6 Comparison of SRTM DEM and InSAR DEM that filtered by the WWF
(a)SRTM DEM; (b) InSAR DEM by WWC filter;

(¢)elevation difference between SRTM DEM and InSAR DEM;;

(d) Stat. of elevation error between SRTM DEM and InSAR DEM
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Wavelet-wiener combined filter and its application

on InSAR interferogram

CAI Guo-lin, LI Yong-shu, LIU Guo-xiang

Department of Surveying Engineering, Southwest Jiaotong University ,Sichuan Chengdu

Abstract .

(WWCQC) filter in view of the respective merits of Wavelet transform and Wiener filter.

program are developed to raise SNR of interferograms.

In order to raise signal-to-noise ratio ( SNR) of InSAR interferograms,

To validate the proposed filter,

610031, China

this paper proposes a Wavelet-Wiener combined
The WWC algorithm and its computer
the localized area around Phoenix in Arizona

of USA is selected as the testing site and the ERS-1/2 C-band interferogram is utilized as the source data for filtering. Several

indicators, including visualization effect,

standard deviation of phase derivatives,

number of residues and accuracy in DEM derived

interferometrically, are taken into account to assess the effectiveness of this filter. The tested results show that WWC filter has some

prominent advantages in terms of denoising, edge protection and improving DEM accuracy, if compared with two typical approaches

presented previously, i.e.,

Key words: InSAR interferogram, wavelet-wiener filter,

Wavelet soft-threshold filter and Goldstein filter.

algorithm, assessment





