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Motivation

: A05SQ Vel: -11.6 mm/yr Coher: 0.93

Linear trend (L)

T
|
§ s ! 5 5 . . i
£ IR D £ e, |
8 0r— s = *l - g 0 Sl
s 5 . e e 8 e
a - | a -5 I
2 | 2 [
35 -10 ! 5 -10 e
7] 7] .
8 .15 | g -15 |
- i - 1
20 : -20 4
o 9o o =T T 3z v v un g g oo ¥ % =z 9 g w0
e 2 8 ¢ 2 & ¢ g 8 S 2 2 2 3 & ¢ g 9
I 3 3 I 3 3 5 3 3 o} E} 3 o} E] 3 o} E] 3
= > 2z = = 2 = = 2 = > 2z = > 2 = > 2
Time Time
PS Code: AO5NX Vel:-5.6 mmlyr Coher: 0.78
20 T 20
T 15 Temporary change (T) T 15
E 1 ‘e i E 10 i
z . . 1 = I
§ 54 v L .l § 5 i
£ . | £ .
g o o = g 0 !
s T a 5 :
2 ot 2 i <
S -10 i s -10 i
8 .15 . 315 | :
S- I 9 - }
-20 T T T T T T T T -20
o o o x ¥ ¥ 1w 1w v o o © ¥ x ¥ 9w 9 w0
g 2 2 2 2 2 g g2 g g 2 2 ¢ 3 ¢ g g g
5 3 3 & 3 3 & 3 3 5 3 3 & 3 3 & 3 3
= 5 2 = 5 2 = 5 2 = 5 2 = 5 2 = 5 2
Time EI Time

Cignaetal.,2011

Displacament (mm)

Dispizcement ()

Type 0) Uncorrelated

»

Type 1) Linear
©

£
g
<o 1! .
s i i | 3
L | PUE Y pUEror 1 i Quadratic
H L - L
2 = T
p=012 0 : x N e
35 0 S
=001 i Uncorrelated_1? PU Error_2?
“© Correlation? [Ng -
s s wmmemn s s wer am
Yes Yes
Type 2 Quaaatic 1o 90 Blcar y .
@ » 0, Quadratic
Breakpoin(? .
| P Correlation?
z Yes lNo
H * g
H ‘reakpoint s, - 0 e
i N | Equal slope? }-V—"( Overlap? ‘ | Uncorrelated_2? [N >| PU Error_3? [
s Yes [No
: ) |
%
5,-100
"
o aws  mw me am
o Bilinear

« ascontinuny

955% conticence ntervals

205 aos 2w e 2o

Displacerent (mm)

“

Bertiet al.,2013

discantinsity

95% confdence inervals

a0 aws a0 a2

Time of Acguisition (month-year)

S. Mohamma’daM/ mazfoum

Deformation Time Series

PUE

efal., 2022

MHT: initial setting A
Alag. g = 1.0 = 50%)

for j = 1:J.%j
“correet” model: Hy

lwhdnlmn

Hi @ 6° Qs and ¢

y s
1, = &l

test ratio: T

<1
" iteation:j = j | 1

yes

m——
pam——
i
1 Lo
* slnput TS X L Aleataric Uncertainty.
Reconsinucted TS er x)
1 Latent Features Decoder
T s —_— Loss function:
m: Numbor of eaturos — 1
c=1hx
T—__ 7 | optimzaton
Decoder f.f'=a

Ansari et al. 2021

i

el ol | |

— um EH b= I

N[LA]
AN

2 THE EUROPEAN SPACE AGENCY




Method

Baseline method: @ ~—rF——"———"—"~ o ______ ,

TerraSAR-X dataset MT-InSAR processing
1. K-mean (DTW distance)

Interferograms
[
StaMPS Time
se?es
Filtering &
clipping
Deformation Time series

velocity deformation

Dynamic Time Warping Matching 0.0}

Spatial aware VAE-Clustering

]
: .
1 1
' |
]
| VAE model !
2. U MAP+H DBSCAN | composed of N features Geolocation |
LSTM layers |
_ UMAP 2D plot |
) , i | i
25
-~ 5 : :
L S et I ] | |
T o oo _
| f Ky ot ! Reconstruction Spatial aware I
P e I Clusters I
10 -f \“:\h 5 | :
_?,,‘, ﬁ;; an 10 | !
5 X I
19 - &?Sek . ’ ™ - £ 1
b L ¥ : . },;" ';‘ :'.‘“_';_T,'\.. v —H?(P‘ 1
or | A A A7 > I
: ; ! R f— :
s 10 5 0 5 10 15 20 25 1 |
G 3
m T il =2 N =l & B = e = Il 2 =2 E — | o [+l » THE EUROPEAN SPACE AGENCY




Test on Synthetic data
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Case study
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Case study #1 — Tianjin Railway__
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Case study #2 — Shangh
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Case study #3 —

Wakefield Rau
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Case study #3 — Wakefield Railw;:
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ﬁ Ensure MT-InSAR processing to get accurate time \

3.

. Spatial-aware deep clustering on temporal evolutions

series dataset is pre-requisite.

helps to interpret and analyze time series data.

Further analysis is needed to examine the various

Kfactors contributing to the deformation. /

> eerwa@leeds.ac.uk
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