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Peqasusz CCSM Analysis

July 2.2014
Pegasus Migration

searchers the ability to perform 16¢

The High Performance Computing (HPC) core is a university wide resource with a mission to provide the University of
Miami academic community with comprehensive HPC resources ranging from hardware infrastructure to expertise in
designing and implementing HPC solutions.

The Buzz at HPC

April 28, 2014 April 16 2013

Pegasusz Supercomputing taken to a new

W state-of-the-artIBM|_ The Uteceivesa new state-of the-art
tel..] supercomputer
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storage facility (and
= 1-month future public
- Sentinel-1 services)
= rolling archive
Sentinel-1
SAR processor SLCs
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Copernicus core services facility
Farnborough Harwell
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COMPUTING NODES STORAGE

Robust persistent scatterer interferometry
algorithms and automatic processing
chains to minimize manual intervention

Parallel sw implementation

High performance computer (HPC)
systems

Passing to worldwide projects could
probably make convenient to exploit cloud
solutions
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MSP(Modular SAR Processor)= 30*07] 2 Aol MAoA FESH LA
2R JiEolY Atas st AlAHOIG. HARIRR2RE PAtAY FHRE
7t= single look complex (SLC) &2 multi-look intensity (MLI) HA4He AiAds
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Data carrier with raw data and leaderfile

Preprocessing and guality control

* Raw data and leaderfile transcription

» Extraction of parameters from leaderfile
s Processor parameters definition

* Range spectrum estimation

s Missing line detection and correction

* Doppler ambiguity resolution

s Doppler centroid estimation

s Time dependent processing parameters
for the processing of long strips

s Radio Frequency Interference (RFI) filtering

v v

~

Sensor
parameter file

\.‘“ 7

Range Doppler processing sequence

Processing

parameter file

tenna diagram

* Range compression

- Receiver gain variation compensation

- Azimuth presum (for quick-look generation)
+ Autofocus (iterative application possible)

+  Azimuth compression
- Secondary range migration
- Relative calibration (incl. antenna diagram)

|

Single look complex (SLC) SAR data
multi-look intensity SAR data

4. MSP m7]|Xx]9]

Quality control
data & plots

Display tools
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or SLC data processed by MSP

]

Preprocessing. quality control and
image co-registration

Interferogram generation

« Common spectral band filtering in range and azimuth

+ Optional baseline estimation from fringe rate and/or
registration offsets

* (Copherence estimation
Phase unwrapping and height map generation

Data carrier with slc data and leaderfile I

Complex interferogram
= Registered intensities
Coherence map

+ Optional adaptive filtering of interferogram
# Phase unwrapping L Unwrapped phases
+ FRefined baseline modeling using height control points Heights in SAR geometry
« Computation of heights and true ground-ranges
'
Transformation of heights and other products Topographic height and
to orthonormal coordinates — other products in
orthonormal geometry

73 5 ISP Wy|Ao] FAAtRAe] BEE

- DIFF&GEO

Differential Interferometry and Geocoding (DIFF&GEQ) T{j7]X] = RFEHAHHY
71 AtEARETE ofyel FApAR-=Ee] FpmolM AA Al=stEA RO FAIGY
AAE 715t slid+ m71A10lt. Geocoding 2> 2-pass ARz = Al
Aol ZaAM02 ARgE|Dg oF mf7[X|of] tha Afolgh AamEol7t &= 3
o},

Geocoding2 FAEIEA A AA| Al =ztBA 20| WY S 2sict. Jiteo]
Atz 25 E BEdE 435 Z2ad=2S o8 3579 Az vju 4
It wpo|tt. A|BHO] WS AlLbslr] gt ARHAAA7IYH A8

AR AlesztgAe] fABILLYS FGA7e]-=28 FEAR st inverse
geocoding @A7} QL=

23 3% 4= DIFF&GEO m7|A|9} FAGH AA ARZ 47 = A&fof] oieh
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AtRAY SERoIH AREHYEE AAS fsl AR EE AlZLrEAtzss 7]E
TEEHA Ae AFPLEAES ol&stor Hi, FAA-=5=2 aA=z AAd
HEEE 7|9 1EAtr S o]gstol®: FYsiot. AREHdtE e AAE sl 2-,

F7H 7)ol xQheE] 7 9ok (23 4). DIFF&GEO 7R =

d o]&
g0l EpAoz 94N

DEM., dem_par I

DEM products:
= Local incidence angle

True pixel size
Layover-shadow map

DEM segment
(user defined resolution)

|

Initial geocoding lookup table.
Simulated SAR intensity image.

l refinemeant step

SAR coordinates:

Denved products
InSAR products

Intensity, Coherence

Differential products

;l:msfnrmed products
from MAP coordinates

transformanon

SAR to MAP ——— | MAP coordinates:

lookup table - « DEM
tansformation|  «  DEM Products

e * Landuse inventory
e R »  GIS Layers

tansformation '

MAP to SAR —_— »  Transformed products

lookup table from SAR coordinates

forward transformation

T 6. BAGY AR 5EE

““3eand d-pass approach

o= I-nass aporoach Tiptpani=1 . Foo

- "—
P
- teealy

=

methad 1
unwl, sim wnw

method 4

cpxl, unw2

methed 3
unwd, wmwd

‘ method 2

cpt,sim unw

cpxl cpad

" Aine registration

basaline raficement (aor
bi f

phase soaling
phase subtraction

|

N N L i

fine registrafian
phase scaling {infegars
compley interderogam
eombination
flatenng of residuals

|

fine registration
hasalne ratnement (3]
phase scaing
phase subtraction
flattering of residuss

|

fine registration 7 fine reglstration
hasaling mlinement (=) - hzsealing refinamant (2 or
phasa sceling f b} | f
phase aubtraction phage szaling
fiattening of residuals phasa subitrachon

! !

unwragped dilferen tal
phase

comples differenial unmrapped differenidal wcamplex differental camplex differenilal
Interierogram phase Irterfero gram Inter ferogram

[ UNwrapRIng DTCI'.’E'EFI'IIE.i | { LHWTE.EI\'.“'g o GITE’EI"ITIF.:I

nterferogram -

.J'!Wl'aﬂ ping o dferential
nterlerogram

digplazement map {1}
helght mep {DEM)

h
diaplacement map (1]
helght map (2)

dirplacement map (1)
height map {2}

diapiacem antmap (1)

height map (DEM )

—__ irlterecogam
I displacemont map (1) I

7

2R 7. AR YyAaAe) sEE
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- LAT

Land Application Tool® 4 282 918 Axeolc] 2] Awrzol olz}
2 93 ot M BES AU EF BEY, AR AL, YU &
chofet m2OE Bk of ool SARM, EXNRER, G4 Aol Sk

- [PTA

Interferometric Point Target Analysis 7| X|= 7|&9] YAIE7|H A XHEL
7710l 478 WAl dist o]kt AlatE S Alsst=tl whel Ado] it Al
2 HY A4S AYT & e =olg debAlo g 20-3049 T2 29 gl
o At2rt @ 7E0 AL WY 23] 9 v S Hasts Zlo] EAolt). of
A oA E S olgalt 7ol ohd HY welel 91 BEE olgelLe A

AgE Widoz 5 4 olout AbeAewgol Jtjoz Bk 13 5¢

ES o8& WHNIARMEZIE S AE2 F oy Atolo AHEA, &
AR 0 £4] 2 4ol o AAE Atz 242 Sstol & T A
2HYE a0z 25T 4 Aok Aotk IPTA mi7[X|oA a3t f&2 o=
o AAIEALR O] OISt Pt A2 B SE FYse FESH HolH ol 7IE



Input data

|
-~

Point list —

|
~

SLC point data -

T
|
R

Differential interferogram point data -

v

Interferometric point analysis 11

v

Model refinement B

Result
{heights, deformation maps and histories,
quality information)

T2l 8. IPTA T7]x] At2Az] 825

- DISP
Display Tools and Utilities I7|X]= Ttfst FAeold AMelutg2 s AolAl
AWEE 3tH &2 oJ0jA] U R BEoh= =LA ZF mj7|X|e] HEE /4% o]

=
olck. DISPE £ olulxlz BaE 4 b AR Cheu 2ok

-
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© YAIXtE, 1 byte o]l A&

. single look complex, multi-look intensity At=

=, unwrapped phase, 713 %

GEt

X

2 I AgLEAtR

D AR

© unwrapping At2x 25 3t flag

24-bit SUN raster @ B|ETS X}g

: 8-,

Helold 9

TO

1)

oz Uy

o

7}. ERS-1/2

o2 AAE9ltt ERS-1
A BAE] o 20000

St
=

=

=
[s)

o= FelolH(SAR) #18F otz oy kX

U2} F2E 9

zojgoz 7)o

S
-

= ERS-19]
Exog ERS-13 §A}

ERS-2

9471a0) wHos wot ABY A

g AP T,

o0

287 9It}. ERS-1/29] 7

E}
=

s

MM £ §8

Atas

~
__OO

ol

;AT

olJ
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=3 FgyEeld 94 28 o

ool

Sk dAbd = ARwE47] (day) | b4 (GHz) | @53 (km)
ERS-1 1991 35 5.3 100
ERS-2 1995 35 5.3 100
EnviSat 2001 35 5.3 100-500

Sentinel-1A/B 2014/2016 12 5.405 20-400
JERS-1 1992 44 1.275 85
ALOS 2006 46 1.270 40-350
ALOS-2 2014 14 1.2 25-350

Radatsat-1 1995 24 5.3 10-500

Radatsat-2 2007 24 53 50-500

TerraSAR-X 2007 11 9.65 3-300

TanDEM-X 2010 11 9.65 3-300

COSMO-SkyMed 2007/2007/ 16 9.6 10-200
2008/2010

KOMPSAT-5 2013 28 9.66 5-100
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T2 10. ESA ESTECO|A ERS-2 ZHAH
(&]: ESA)
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L}t EnviSat (Environmental Satellite)
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Velocity magnitude [m/yr] 1000 km

<15

10 100 1000

iy Larsen Ice Shelf

¥
Wilkins Tce Shelf

Ross Ice Shell

a9 12, GFeold ez HEH I stol a4 = (£4] ESA)
t}. Sentinel-1A/B

Sentinel-1 4L EC(European Commission)ol IS
o] AAAFTAIHFE 2 I8 Copernicus®] ¢4 #& FxH
S ot A 'R $/do] Gl %‘Kﬂiﬂﬂ %%ﬂ‘}{i‘:}% A2 FAEol™
MR APEE 284 A
719 SUF Aol WAEol &

o] o
I
of 1o o] Aleg xpus 2o Y8 4 rt

o
ol
o
rr
Im Jo
cl
ool
ok
Ho
k!
pis
o
n
sl

_g i
g3
@]
>
10
_{
il
o)
il
=
H
ox
2
=
1o
_O'l_l‘

94 g8 ZAL guxlelo] 87 A D APBAOAY SRR K TS
waste] egFolct. 58] IAclo] B HLEM wob FA0IA R85 AHEE
2 9th 71E% =0 c9l Interferometric Wide &= AT X|d& TOPS Rt &
astol AW RE ) AYsH oldom £ 4 glo] AN, s
Weter o oj9 983 LBY > ATk T 1290] HL AYE 2710 AHo=
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3 14. Sentinel-1A RAto]3 G4t sigolsdAil =& (EAI

ESA)
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a7 15 0] Unpie] ARlog Q1 AlmYS £% (BA] ESA)

2}. JERS-1
JERS-1 (Japan Earth Resources Satellite)2 1992 d%E] 1998A7MA] 8% ¢
Hoz L-NE gielth. 58 YRt AUBEL BHo2 st Aoy U el

ARTTEOR AR, U, AR, AWK, T AL, ARG BE 5 sl
o]

Al FEEdet. delolde] WEF2 75 km, YA 38.5:=0[0, 18 m9
C
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J21 16. JERS-1 BAIE (Ex]: JAXA)

of. ALOS

ALOS(Advanced Land Observing Satellite)= L3553 (JAXA)O] AL
ATERAGI, BRS-L SpAe LES Yol st slow
PALSARZ}T ¥2]2c} o] ©Jo]® PRISM, AVNIR-29] %3} AlASo] Exjs]o]
T}. PRISM(Panchromatic Remote-Sensing Instrument for Stereo Mapping) Al

NE olgstol et YAAEANSHS £BT 4 900 o2 5] AXENDY

1o 12

©]

e 8@

>

S #&519c. AVNIR-2(Advanced Visible and Near Infrared Radiometer type
20 EALEE AAtO| 583 gt ¥ AL AIME gAIstL ot F4EelH
EFXAIQl PALSAR(Phase Array type L-band synthetic Aperture Radar)+ Zfdf
A Aol oh Bo] ol gEglon AR Fws| ol 85 n Qe Abzolct.

e F8 Fe SRR A=AA 9 AR Do) AsiAld FAjolw o]
5 RASAl 2R o] % gé}%go%q 2006\d0] RAtg ALOSE 2011do] 47t &
=25 ALOS 9179l #8REs Woide e, AJHRE ohEdmne Al 7HA|

= eoERon 27t R BARH AYEE AFHC

i

rl
rh
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I3 17. ALOS 94 TAlE (EA: JAXA)

42'N -

41°N

40'N

39°N

38'N -

35'N -

37°N A &

36°N -

-11.5em
{sheneain,

139°E 140°E 141°E 142°E

F42'N

41N

- 40°N

39'N

r (M9.0)
*

- 38N

- 37N

- 36N

- 35°N

Towisd the saleilice Away from the satellise
(uphift o westward) iu:\nmhm of cantiwand) -
0

Gengiiong (CUAXAMETI Analyzed by JAXA

al
Satcllite-ground distonce change

a9 18. 39& Aile=s 2l

ABHAFZE (EA] JAXA)

_25_

St

T




ALOS(PALSAR)

canSAR Mode
(SB#1 - #3)

Fine Resolution Mode (FB#1 - #18)
Polarimetric Mode (FB#1 - £5)

= 19. ALOS PALSAR I=TE (FX]: JAXA)

y}. ALOS-2

ALOS-2(Advanced Land Observing Satellite-2)= L& A2A(JAXA)0] BAb
<t ALOS 1449 &4 A|#ELdoltt. £2 T+ ALOS 974 uh7ixlz A
At A =AAE, AHshARG 35, SEdAL, =418 5 Solth. ALOS 9/dat 50‘5}
Al L-SREE VA= Gddold BAAIE 7HRIAL QRIS geh A= whA Qo &

st A= 54 ALOS-30] &2x]E of|folct.

ALOS #7dat #8 Apo]A= KHHJ—Er =712A 7]1EQ] 46YECT X L 14U0]
2 e 2 oY U dEez AFAdAIY

o] 68354 &&= 4 Qf. WE WL & Spotlight, Stripmap, ScanSAR

m, 3 m, 6 m, 10 m, 100 m=z Of-% c}st

t}. L1, L2 W¥iEE J}X]: GPS 441712 ©xfjsto] Hrop AUst g2 v]|8yar
%+ 9lonl 4ol MEtRcE ©% AYtn Itk Se) wE AR F7le Ay
MAE Bl RTINSl HRIsAS WHoR SoAzchs BItE wa g
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@RS MENSEEDD
Toward ellite Away from the satellite

+11.9cm
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h =‘ 25 km x 25km

.
oy
T

S
T

Rg

Spetlight

swath:25kmx 25km
ScanSAR

\ ; ) swath:3scans 350km

h Stripmap 7scans 490km
swath:50 or 70km

observation area:

3pprox.1160km

(right or left)

% 22. ALOS-29] ttefel & RE (F4]: JAXA)

Al RADARSAT-1

RADARSAT- 1 mq ek APEEAHLE The AU T2l HEYHe
2 ST £2 Y9t AP0 @Eust 35 L AARYYA} oIt o

”Eﬂolﬁi U5 82 ddRold HeH oz of e Fa&sHAl AHEEHER AsiAd &

- = - v =1, O =
&h ﬂOJ %‘EJ sl 2E= ot
1995 0] ¥rAbEl RADARSAT-12 201340 922 £a23 mrtx] 178359 FA|
4011 thet AIAE &5 Ates Aestditt. 53] gt Wit A5S Aldg o=y
5 ool mer RES AR o llon, FgESol Jhsstol d=AlEs A48

6}-[1] 02 S8otA <&& 9tk RADARSAT-1 91442 C-band(5.3GHz, 5.66cm
A, HH B#ece 55, cor Welo Azt BaEe bl nes A9
ofth. WEHAIFE ZF Ao Fdf 28F0|H, HlolH AgZ siA 2709 HlolE

AHAFR] a9l

O O

I
l

¢

7

2

ru{m
4»
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A1 MDA, CSA

T2 23. RADARSAT-1 94 mAlE ( )

(passive slotted
waveguide)

Extended Beams

Extended Beams
(high incidence)

_29_



T3 25, 32 2Rl 3 FAkEo|n) oju]x| (£A: CSA)

of. RADARSAT-2

20079 1290 ¥watEl RADARSAT-2= U3 2=H(CSA)Q} @ 7ty
MDA(MacDonald Dettwiler Associates Ltd.)Q}o] Z=3stxtof Qs 7=l x|t
Zolxo|c}. 7]&0] RADARSAT-1 #5940 Jgg =0l £
DAL AAATE A, s R AUoM Y Al &
Foltt. 719 gEHmEES A|Ushs x99 C-HHE
xﬂg‘ro 2/ 20 m o|Ue] OAIE A= OJXABE= AZsti Qlth. RADARSAT-
At iR =2 e ez w850l A, & WEo] 7hssitt

9 ox i ro

I'l
10
ox.
|o
hu
Q
o)
e —
)
L
i

Lol o

RADARSAT-2- C-¥iE & x}83510, usjAtE, 2 UsiAtE, BF, L9, Zojd,

S Ogget reg 2890} o] & XUSIANE BE= 3mo] A TS AlFsict
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e Satellite Velocity Vector
Sub-satellite Greund

Track
{Madir)

Standard ~ SCAMSAR  Exterded High

’ ?/‘//.?b QuadPol  Namow
| i il e
Standard
Ultra-Fire
32 27. RADARSAT-2 914 ¥4 BE (&4]: MDA)
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TerraSAR-X 91742 542 A WA F4dold Yoz 200730 LA &
= o A]110] TIZE A 7149l EADS Astriumo]
5 EAtsto] Jigst dojct X-d9iE A]AERIO 2 SIR-C(Shuttile Imaging Radar
-C)t SRTM(Shuttle Radar Topography Mission)S EC|Z2 72zl on 47j9]
C}aWn Do2 AYstth 20 9B 1 m 3o AusiAe A Al2o] Bx ol
TAL/ PR, R =AA SO FAW HEo] A2, 29, s, &4, Mt TAl &
chget Zobol ZEHA ot 53] sieu AFS ols &= Ao EEETF =2
AT] me2e 28= 4 oty W& o= F7 37HX|& spotlight, stripmap,

29 Folth. AYRA/E AR YAIYIIES o83 A 705
e s

bl
o
i)

fr
ne
o2
ok
Ho
R
H
()
=
=
=
3
z
e

scansar 4

=
o & &&% &



iy & o e i Wet mass: 1209 kg
TerraSAR-X sateulte ' Orbitaverage power: 800 W

Size: 5 m height X 2.4 m diameter

[

Laser
Communication
Terminal (LCT)
5.5 Ghit/sec
data transfer

: e —
= X-Band Radar Antenna
1 384 Transmit/Receive Maodules

X-Band Downlink Antenna
Data Rate: 300 MBit/sec
256 Gbit Solid State Mass Memory

—

514 km

Spotlight Mode
=" Stripmap Mode
550 km -
190 km %

190 km

550 km ScanSAR Mode

72 30. TerraSAR-X I= wt (&X: DLR)
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5 31. Pack ice A|Hof el Auf Al G4 (841 DLR)

At. TanDEM-X

TanDEM-X (TerraSAR-X add-on for Digital Elevation Measurement) $37}
dro =olgty @ A(DLR)Y §8HL57]9Q EADS Astrium GmbH % Infoterra
GmbHZF 535-R77|F3te] oteUy Aofstol =i qltt. TerraSAR-Xe} 4-50]
oz Ao ST H5e woln] F@ e A 7O AT nAY 37

ofch. WA~ A= AL =Ustel ) TAoIA Hchu|stol
NS e AstE Aastom sioinh AAG A|PrAR

g TES fsto 20100 2ASte] &9 <9 TanDEM-X& £8 457 2982 9

39S Avstloy ojgo:= sy, 22, AP XA, ekt 5 ot AAEE
e dFE 28 Aotk
F /49 Byl vgior odet #F RE S XHUstH ool £33 4 AT
chget wtst, 3ot 9E87d2 ot Sl £ Ul AU AdA=R + 8%
olnz 7]E9] e el uie FE A= AAro] 7hEstt. TerraSAR-XeF uf
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O 32. TerraSAR-X@t TanDEM-X HUj H|3) RAlL (ZA]:
DLR)
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29 33 AlrriRy F74 oAl (EA: DLR)

29 34, 71 AlxanRg o] sidE vl 94 (EA: DLR)

7F. COSMO-SkyMed

COSMO-SkyMed(Constellation of Small Satellites for Mediterranean basin
Observation)= o|g2|ot FFF=ollA it 4719 Hoju|sy J4=fold {4d0]
of. 9.6 GHz tjejo] X-Wlc gyeloltis astn Qlonf 47]9] ojulge 59
1o A& AP BEL 2T & ok A WA Ye 20074 69 7Y, &

Ho$7d2 20073 128 8L, Al WA 91742 2008 104 244, Ul €A 47
20109 114 5o AT 28 dfes =IY/AdE, 4, 7, AAMEL 9

o rE
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35. COSMO-SkyMed 9]
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== . T i Orbital plane

Equatorial plane

SATA2 Apses Line

I3 36. COSMO-SkyMed HUjH|a} Hl= &9 ZAE (FX: ASI)

a3 37, o]= ypde] X EE o] gt 47T A8 At
(&&: ASI)
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E}. KOMPSAT-5

KOMPSAT-5(KOrea Multi-Purpose SATellite-5) ¢4d2 tistel= wS&utshr|=
ol XY ot =T >FATAKARI sl 7iEH X-4H= FAdold {do]
ot &8 AR+ GIS, siY, &4, AshAd, &7 dAl 59 =A< GOLDEN ojtt.
Spotlight, stripmap, scansar?] 37}A] ZEZS R|Ysty, #==2 77k 5 30, 100
kmo|ch. HH, HV., VH, VV % shieh Aeig & 9l dawnncolo] Aues]
£ 289 tha Zo] YARIEII] AEAolt, ARl 2t mes £24 M 7

| mEg 28xo|ct

of.

JPD

= 38. KOMPSAT-5 f]’\* AT (&4 KARI)
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Altitude - Nominal 490 ket
550km et 675 km

I 39. KOMPSAT-5 9/ d#& =& (&4 KARI)




Al 38 GAkElold AlrAe] BAA A A 25

2 ANLTAE Folol IAATLL A A FYeloln AR BARIAA
Al 128 FEAUL RUAUNADE A0l FArEIo2 oY
AanEold U ] FYNYANGAS A ALGST] Wrat A He)ag
agslole 21 2REd. W AP ATOE Yslol ¥ ALANE
o ZUYAANIAE 7P YT AR ol 9t A AEe &
A4 APNEEAS E3to] A4 200300 Zo| Z|¥F HejA|AH
200 ke Wog ool i 3xejo) gt AtaAe agsts JlgE 4+ 9

13 41, SAAFA o] HRIeh Fgelols ZAtK Al AR 14
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sxh733@neptunusi~ - Xshell 4

QR oR
I

pat pse3é clfl
D_tsc aperfmperf

initial
fpu
| o

pri polmulgdg dt
£i6c rdrand lanf 1m abm
t cam 1lc cqm occup llc

(R) CPU E5-2

6201113:220§ HEE SSH2 xterm 154x78 78,31 1 i

O 42, A5 AR A AR stEdo]o] SYAA A FH

— lez —



SSH2 xterm 154x47 46,29 1 MM AP NU

2 43, F5E SR AL stedloje] 24 wRy FPE

= =7

#, © 1neptunus

17216.20L13:220) SEE

SSH2 sterm 154x15 1529 1 443

stef]Aa Ay

SSH2 xterm 1543 329 144

AR A LE st RFAIAl R
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T59 stole] 245 ARE TU o] EASIHON AN HEES e

CPU : 28 30|, 2.6GHz
mwal : 128 GB
st=fJA 3 1 0S (512 GB), AE2JX| (22 TB)

LAAA : CentOS 7.2

Al 42 SARY7e S o 3 AIY

1) SR A Eof EX|

BALR A AE 158 QJ5fA Portable Batch System (PBS) AX|7F Q- L=ch
7]1®A 02 Portable Batch System= Z&EE AZLEJ0]o] 0|22 UAL 710 2 X
7HEer ARE #HEAN AY A4 4 SYAAYGA A EEstE JE(ob
scheduling)s sttt 1991 0= 5= JF5 foi AldzzAE=R TR

o MR] Technology Solutiono] % AFAAct. A} A 71X 7o AZEL
o]7} o] 871=5}H OpenPBS, TORQUE, PBS Professionalo] 1715 o|tt. o]et= &
M2 A8ATLEJo]Ql LBS 5% oy, & AVNUA|dM = S7/HAZEYoo]Q]

TORQUES &&sten ofefs Al Ao} Qe FARZALE Y o] &7t
s =4S HEUE Zojo

wn

ngn EYE 27M SFM BW SSRM
Ba=wss) B-@® Fosez | B EQ B-0-9:- 8- S¥ (528 =200

SSH2' sterm 154x12 12,29 1 M4
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STARTTIME
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tunusi~ - Xshiell 4 SN

=

qw {INT_SCR INT |

TICHEMATL QUEUENAME
#*### Loca

pl INFILE \n":

\n"
INFILE

t PO_IFGRAM Hawaii

FEARHRHRRRREEAI A HE I H R R R e
&Co s2DirsFilesStrings (BARGY) ;

(ECommandStri
CommandStr

#die M <@ r DI < STRINGS : <@STRINGS>
FRERREEERRRRRREE

close (INF)

sprincf ("203d",

utput st

T "Writi

172.16.201.113:2208

SSH2 sterm 154x78 7876 1443

712 48. PRS 1ES 95 3T
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adjust gcm:ode =
arclist PRC.pl
atm model.pl
autofocus.pl
azfilt.pl
eline choice.list.pl
seline choice.pl
eline comparison.pl
baseline falk.pl
baseline.list.pl
bas
bas
baseline test.pl
beta2sigma.pl
blank.txt
bridge.pl
bridge.pl.org
ap_gammadir.pl
ap_roi_paedir.pl
line.pl
eale squint.pl
CalcVec.pm
change mag.plL
checkBurstOverlap gamma
checkBurstOverlap gamma.pyc
checkDownForMultipleFiles Tsx granule
eheckDownForMultipleFiles Tsx list.py
eheck hdr_SVtimes.pl
checkODRexist.pl
eheck quota.py
chgperlpath.pl
cleandir.pl
clearcpamask.pl
clearmask.pl
convertSLCRsat2.pl
copy_filetree.pl
Copy master.py
Coregist all To masterDate.py
coregist gammaslc.pl
coregist_ifgram.pl
coregist_igrams.pl
coregist.pl
coregistSLC4Alos2WD DEMassist_gamma.py
coregistSLC4Sen DEMassist fine gamma.p
coregistSLCASen DEMassist gamma.py
coregistSLC DEMassist gamma
coregistSLC DEMassist.py
coregistSLC gamma.t
coregist_slo.pl
CoregistToMasterdate.py
CorrectStateVel J.pl
epEnvisat
©pERS
epx2rmg.pl
xnormali
createAdjustBurstList.py
createBaselineList.pl
ereateBatch_LSF.pl
ereateBatch PBS.pl
ereateBatch PBS.pl.kopri_160721
ereateBatch._pl
ereate bl list.pl
createCoregistrationlist gamma.py
createCoregistrationList.pl
ereateCoregistrationList.py
ereateOffsetlist.pl
ereate rdcDEM4Alos2WD_gamma
ereate_rdcDEM gamma.py

date2dul.pl
default J.raw.rsc

i
ot

17216.201.113:2200 &
[ —

rces/roipac/INT
dnanravu Alos list.p
. granule.py

r Csk_list.py
down2raw Env.pl
down2raw Ers granule.pl
down2raw _Ers_list.py
down2raw_jers_granule.py
down2raw_Jers_list.p
down2slc Alos2_list
down2slc Alos? orbit.pl
down2slc Alos2WD list.py
down2slc ALOSZWD orbit.pl
down2sla Csk list.pl
down2sle Csk orbit.pl
down2slc Kmps5_list
down2slc Kmps5_orbit.pl
down2slc Rsat?_list
down2slc Rsat2 orbit.pl
down2slc Sen 1list.py
down2sle sen orbit.pl
down2slo Tdm 1ist.py
down2sle Tdm orbit delete.pl
down2slc_Tdm_orbit.pl
down2slc_Tsx_list.py
down2slc_Tsx_orbit.pl
ers2rse.pl
extract ProjectName.pl
extractProjectName.pl
extractsubset.pl
extractSVEromgammaparfile.pl
extractSVfromparfile.pl
fastflat.pl
file2jpg.list.pl
file23pg.pl
file2lmz.pl
fileZrasi.pl
filezras.pl
filter.pl
find affine.pl
Ilnlshup pl

format leaderfile CRDC-SARDEF
format leaderfile D-PAF
format leaderfile EO
format_leaderfile NEW-D-PAF
format_leaderfile UR-PAF
ftp delft env.esh

ftp delft ers?.esh

ftp doris_env.esh
gamma2roi_pac.pl

gamma coregist batch.
gamma_coregist

gammalib.pl

gammapar2rsc.pl

gamma_raw2sle.pl
gamma_: slc”lgtam.

ges ugramau.o 2WD_gamma.py
genIgramdSen_gamma.py
genIgram gamma
geo2radar.pl
geocode4ALos2WD_gamma .py
geocode baseline.pl
geocode gamma.p
geocode list.pl

geocode. list.pl
geocode.pl
geocode_problem.log
geomodel.pl
geopoint2radar.pl

get line.pl
getdate.pl

GetPeqg.pl

o
(«

R[865] 1=

link_to_cdimage.pl
listifgram.pl
LL20TM. pL

load od.pl

load remote tape.pl
look.list.pl

look.pl
makeCoregistFiles.pl
make_cor.pl

makedem noel.pl
makedem, pl

make diffgram v2.1.pl
make geomap.list.pl
make_geomap.pl
make_los.pl
make_los.pl_erig
coh_area.pl

: ¢ t_figure.pl
make offset.pl
make orrm2.pl
make _orrm modified.pl
make_orrm.pl
makeproc.pl
make raw envi_cat.pl
make raw _envi.pl
make Taw jers.pl
make Taw multiformat.pl
make raw.pl

im optic.pl

mergeArclist.pl
merge TSX SLC.pl
messageRsmas
messageRsmas
montage file
morph.pl
mosaicsAlos2WD gamma.p
moveAlos.py
moveLOAlos granule.
moveLOAlos_list.
'_gt-anul e

Y
movel0Env. pl

woveLOErs.pl

moveLOJers granule.
moveLOJers list.

moveLf:pl

moveL0.py. kopri
moveRSAT2.pl

moveSLCTsx.pl

moveTSK. pl

mph2hgt.pl

multipledobs.pl

new

newcleandir.pl

new_cut.pl

obsolete_Coregist DEM based

ts2gmtmi mmaxmean . awk
orbit client.pl

orig2down Alos2 granule.py
orig2down Alos2_list.p
orig2down_Cs
orig2down_KupsS_granule.py

orig2down Tdm granule

process_stack.pl
process_topo.pl
PROC_FILES
project2web
publishweb.pl

qdel list.pl
radar2geo.pl
radar2gec.pl.yf
radarseismodel.pl
ratio.pl
rawZampintcor jers.pl
rawZampintcor.pl
raw2slc.configure
raw2slc old.pl
raw?slc.pl

read CEOS.pl

read 1n VDF.pl
README bench
README_export

. other scripts

. versions
read par.pl
read VDF.pl
rect.pl
RELEASE NOTES
removeAtmModel.pl
removeModel . pl
remove tilt.pl
remove_tilt.pl.2006.03.07
renameSLCdirs.pl
RenameS1cRS . p
RenameSLcTs
renamesodirs.pl
renamesOdirs.plold
replace_coregistered files
replace_mag.pl
resamp.pl
rescale topo.pl
ResetRaw.pl
roi_pac2gamma datafile.pl
roi_pacZgamma parfile.pl
roi_pac.help
roi.pl
roi_prep.pl

un_focus.pl

nJol
select baseline.pl
selectmodel.pl
selectPairs Coregist.p
SelectPairs.pl
selectPairs.py

elect PRC date.pl
send email.pl

shift of master.p
simmask2radar.pl

simPhase_gamma.py
slc2igramdene.pl
slc2igramfilt.pl
slcZigram gamma.p
slcZigram.pl

snaphu.pl
so2roi_pac2.pl
$02roi_pac.pl

SOhelp.pl
sortTwoDataSets.pl
sortTwoGammaDataSets.pl
split_igramJobs_done.py
state vector.pl

Stf dop.list.pl

SSH2 sterm 154x78 7876 1443
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process_kopri.pl

roi_pac gamima

Is processor
roi_pac or gamma?

SCP option

No in template?

Create list for coregistartion
: createCoregistrationList.py

Is platform
sen or else?

| SSARA | | Sscp |

Adjust number of burst Coregister w.r.t. master image
 createAdjustBurstList.py createCoregistrationList_gamma.py

Create list for offset
 createOffsetList.pl

Is filename
SSARA format?

Non-
coregistered
images

coregistered
Rename filename images
: orig2down_Ts_list.py

: orig2down_Tdm_list.py
 orig2down_Sen_list.py
 orig2down_Kmps5_list.py
- orig2down_Alos2_list.py

l roi_pac

s image
raw or sic?

Create interferogram list
: selectPairs.py

gamma

Is processor
r0i_pac or gamma?

Move raw data import slc in gamma format Make interferogram with rol_pac Make interferogram with gamma
< down2raw_Alos._list.py < down2slc_Tsx_list.py  slc2igram.pl : slc2igram_gamma.pl
+ down2raw_Env_list.py + down2slc_Tdm_list.py
: down2raw_Ers_list.py < down2slc_Csk_list.py
+ down2raw_Csk_list.py + down2slc_Rsat2._list.py
< down2raw_lers_list.py < down2slc_Alos2_list.py no coregistered Coregistered
: down2raw_Rsat_list.py + down2slc_Alos2WD_list.py and geocoded and geocoded

+ down2slc_Sen_list.py
: down2slc_Kmps5_list.py

interferograms interferograms

Make slc in gamma format
s raw2sle.pl

Create baseline list
createBaselineList.pl

Coregister all to master image
: Coregist_all_To_masterDate.py

Not implemented yet!

Replace coregistered files
:replace_coregistered_files.py

Time series
ysarApp.py

Prepare DEM
makedem.py

T2 50. process_kopri &A1&
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createCoregistrationlList_gamma.py

START

templatefil

I

coreg option

amplitude in template? DEM
coregistSLC_gamma.py
No
Is rdcDEM
Yes available?
else Is platform
Alos2WD or else?
Alos2WD
¥
create rdcDEM_gamma.py create_rdcDEM4Alos2WD_gamma.py

el Is platform Sen or Alos WD
Alos2WD or else?
b
coregistSLC_DEMassist_gamma.py coregistSLCASen_DEMassist_gamma.py coregistSLC4Alos2WD_DEMassist_gamma.py

¥

[1 END )

13 51. createCoregistrationList_gamma <Al =
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slc2igram_gamma.py

IFGRAM folder

Alos2WD

Is platform
Alos2WD or else?

leise

genlgram4Alos2WD_gamma.py

genlgram4Alos2WD_gamma.py

v

v

simPhase4Alos2WD_gamma.py

simPhase_gamma.py

¥

h 4

diffPhase4Alos2WD_gamma.py

diffPhase_gamma.py

L 4

h 4

unwrapPhase4Alos2WD_gamma.py

unwrapPhase_gamma.py

Y

k 4

geocodedAlos2WD_gamma.py

geocode gamma.py

L

mosaic4Alos2WD _gamma.py

a2 52. slezigram_gamma A &
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GAMMA Software Documentation, http://www.gamma-rs.ch
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"Sensing the ups and downs of Las Vegas: InSAR reveals structural control of
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