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M odeling w ith Pemn anen t Scatterer Nework and Analysss of (57 round
Defom ation and A m ospheric Influence

LUO Xiao. pn LU Guoxiang HUANG Ding fa CHEN Qian8
(Deparmmt of Surwy ng Engineerirg Soutywest Jiaotong Universitz’ Siduan C}ﬁngdumo():;l Ch ina)

Ab stract This pPaper proposes an approach ofmode]in€wih a pemanent.scatterer( PS) nelvVOI‘k( 1\/[[33\5 based on the
neighborhood diffrenta] ideft aining at effctvey and reliahly detecting hoth linear and nonjinear gound defomatons
and estinating amospPheric effects by diffrenta] ¥ynhetic aperture radar nterferome try with Pemanent scattererS( PS
DISAR).

FirstLy the trangular jrregujar nework( TN) Of PSs is generated hased on the PSs’ inage coord jnates Defoma tions
are correlative hoth tanpora ||y and spatga ]Jy but amospheric dehys are only corre htive Patia]ly Furhemorg the shorer
the intervals of Pace and tine series are temore the correlations of deformations and amospheric delays wi] strengthen
So the Phase difference of neighboring PSs can dePress the amosPheric nfluence Then the neighboring differentia] Phase
mode@ NDPM) i constucted based on the neighhothood of PSs anong he T]N and the correspond ing€ set of nejghhoring
diffrentp] Phases is generate] What are unknowvn in NDPM are residual elevation difference v/ A hj and mean velocity
differenceA v betveen wo nejghboring PSs i and ]

Secondl}’ the TIN is wice optin zed accord mg © d'ﬁtance(< 1 krr» and multy inage Phase coherenCE( y) beween
wo neghhoring PS,S and the ne Bhhoring differentja] Phases hard [y influenced by amosphere de ys are se ected t0 reove
the NDPM bY using a sinpl per'pdogrzn} 1€ 10 estinate the resdual elevation difference VAhﬂ and hemean velocity
difference A v beween wo neighhoring PSs | andj Afer the estination of \/ A h”, andA v the efevationA h and he mean
velocity v of every PS are reective y calcupted through nework ad jasment hased on the optin ized TIN

F 'na]ly te PS’s Phase residueA¢ _ can be calulate] Then the tanpora] and spatja] correjations of defomma tions and
amospheric delays are taken mo account agaigl and te appropriate fijters are sefected 10 discrin mate the {o]pwing phases
fran Phase res'dueAgﬁm (1) PS’s amospheric Phases n diffrentga] interferognm§ (2) PS’s amospheric Phases n SAR
'mage’S( 3) PSsna Jinear deformation phases

A setof canputer programs are develoPed mMathb envirooment to inplenent the ahove approacl, [ujazui i Shang
hai © skcted as the study sl1§ and the experinents are perfomed usingo2¢ SAR images aken bYERS] /o fan1ggp to
2002 1 estinate linearmotion re non |jnear motjon magnitud’e tota] defomation diSIIibLl‘['pl”l and amospheric delay pr
each SAR inage The ohtained measurements are very consitentwith the ground based measuranents

Based on modelng with PSS’TN the neighbhoring differentia] Phases hardlV influenced by amosphere de ys are se
lected 10 resolve the NDRV| The resuls aremore reliahle and Precise The experinent resultss shov hat the Proposed
mode [ing and methods are viah 19 and he computation sofware js reljable

Key word§ DInSAR pPemanent scatterey modeling defarnat'pp amospheric pfluence



