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ISCE 

InSAR Scientific Computing Environment!
- an open source, modular software framework capable of 
supporting the geophysical research communities’ needs. 



http://pixel.eri.u-tokyo.ac.jp/ 

No Cost Raw Data 

No Cost Software 



Review: How to set up InSAR capability? 

1) Establish access to data  
 Can useful interferograms be made with available data? 
Worry about ground conditions, radar wavelength, 
frequency of observations, perpendicular baseline, 
availability of advanced processing techniques 

 



How to Access Data 
Overview of available data sources: See  http://www.roipac.org/AccessToData 
 
- No Cost data 

- “Supersites” available for small areas of interest 
 [http://supersites.earthobservations.org/] 

- “WInSAR” Western North America InSAR Consortium 
 [http://winsar.unavco.org/] Your institution must be a member.  

- “PIXEL” PALSAR Interferometry Consortium to Study our Evolving Land surface 

 [http://pixel.eri.u-tokyo.ac.jp/] (Sorry, Japanese only) 

 
- European Space Agency Category 1 proposals: 
http://eopi.esa.int/esa/esa;jsessionid=1EE3B9CA6753CD0BE236A443EB396A73?e=XDXuWvAzMdf1mrTn3WnRXFv9y0BTUHQ1UHHZnY4oZ3qmCPAMz  

-  For purchase 

-  Commercial Companies [As of Oct. 2010]�



http://pixel.eri.u-tokyo.ac.jp/ 
PIXEL 共有データ

PIXEL共有データから得られた結果を公表する場合には、以下のような謝辞をつけてください。

(和文例) 
本研究で用いたPALSARデータはPIXEL (PALSAR Interferometry Consortium to Study our Evolving Land surface）に
おいて共有しているものであり、 宇宙航空研究開発機構（JAXA）と東京大学地震研究所との共同研究契約によ りJAXAから
提供されたものである。PALSARデータの所有権は経済産業省およ びJAXAにある。本研究（の一部）は、東京大学地震研究
所特定共同研究（B） 「衛星リモートセンシングによる地震・火山活動の解析」で行われた。 

(英文例) 
PALSAR level 1.0 data are shared among PIXEL (PALSAR Interferometry Consortium to Study our Evolving Land
surface), and provided from JAXA under a cooperative research contract with ERI, Univ, Tokyo The ownership
of PALSAR data belongs toMETI (Ministry of Economy, Trade and Industry) and JAXA
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http://www.eorc.jaxa.jp/ALOS/top/ra_jtop.htm 



PALSAR 
https://www.asf.alaska.edu/sar-data/palsar/�

Sentinel-1 



Review: How to set up InSAR capability? 

1) Establish access to data  
 Can useful interferograms be made with available data? 
Worry about ground conditions, radar wavelength, 
frequency of observations, perpendicular baseline, 
availability of advanced processing techniques 

 
2) Purchase/Install software to process data 
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＋ rinc_gui 



Summary	  of	  
	  

InSARProc	  2008	  
	  July	  28-‐31,	  2008	  

	  Stanford	  University	  
	  
	  

Howard	  Zebker,	  Eric	  Fielding,	  Paul	  
Lundgren	  

Sponsored by NASA 

Howard	  Zebker,	  Eric	  Fielding,	  Paul	  Lundgren	  



Packages	  and	  methods	  assessed	  
•  DORIS	  –	  Andy	  Hooper	  and	  Rob	  Mellors	  
•  Stanford	  InSAR	  –	  Howard	  Zebker	  
•  SIOSAR	  –	  David	  Sandwell	  
•  GMTSAR	  –	  Rob	  Mellors	  
•  ROI_PAC	  –	  Eric	  Fielding	  and	  Paul	  Rosen	  
•  Stacking	  interferograms	  –	  Yuri	  Fialko	  
•  Persistent	  scaMering	  –	  Piyush	  Agram	  
•  SBAS	  –	  Riccardo	  Lanari	  
•  Atmospheric	  effects	  –	  MaM	  Pritchard	  and	  Mark	  Simons	  
•  ScanSAR	  –	  Sean	  Buckley	  
•  Polarimetry	  –	  Howard	  Zebker	  

Howard	  Zebker,	  Eric	  Fielding,	  Paul	  Lundgren	  



Primary	  RecommendaPons	  

• Precise	  and	  well-‐characterized	  products	  
• Flexible	  and	  extensible	  modular	  code	  to	  
encourage	  modificaPon	  and	  
improvement	  by	  the	  user	  community	  
(open-‐source)	  

• Comprehensive	  set	  of	  user	  
documentaPon.	  

Howard	  Zebker,	  Eric	  Fielding,	  Paul	  Lundgren	  



InSAR software: 	


ROI_PAC (The Repeat Orbit Interferometry PACkage)  
-  developed at JPL and Caltech 
-  a collection of fortran and C programs bound 

together with perl 
-  the most widely used for InSAR processing in the 

peer-reviewed scientific literature (over 3000 unique 
downloads since 2003 and 150 peer-reviewed 
publications, roipac.org/BiblioList)  



InSAR software: 	


ISCE (InSAR Scientific Computing Environment) 
-  a new Stanford/Caltech/JPL software package 
-  builds on some of the FORTRAN and C programs in 

ROI_PAC but is faster, more accurate, and provides 
better geolocation.  

-  ISCE uses python 
-  Licensing for ISCE is available to WInSAR members 

through UNAVCO. (since July 12, 2012)  



ISCE  
(InSAR Scientific Computing Environment)  

https://winsar.unavco.org/isce.html 
Caltech/JPL & Stanford (UNAVCO manages licensing and distribution on behalf of WInSAR)!



What is WInSAR ? 

• Consortium of more than 160 Universities & Research Institutions 
• Executive Committee (elected, 2-year terms) 
• Hosted by UNAVCO in Boulder, Colorado. UNAVCO provides organizational 

and operational support for WInSAR activities, including membership 
administration, financial management, data management and archiving, and 
software tools for data exploration and access.  

Funding: 
hMp://seom.esa.int/fringe2015/files/presentaPon129.pdf	  



hMp://seom.esa.int/fringe2015/files/presentaPon129.pdf	  

  

Why join WInSAR? 
(#1 and #2 apply to US scientists only, for now) 

#1) Access to SAR (ERS-1, ERS-2, Envisat, Radarsat-1, ALOS-1 data at 
UNAVCO (>20 Tb) after signed agreements. 

 
#2) Facilitate co-principal investigators to share data (e.g.TSX) via UNAVCAO 

facility. 
 
#3) Access to free open-source software: Once a license agreement is signed, 

WInSAR members can download the ISCE software for InSAR data 
processing that includes the mdx visualization software: 
http://winsar.unavco.org/isce.html 

 
#4) Membership in a self-governing community: 
News from WInSAR mailing list 
Annual SAR/InSAR trainings 
Annual WInSAR meeting/lunch at AGU 
Input into use of resources for data purchase and access 



The Western North America InSAR (WInSAR) Consortium 	


There are three classes of WInSAR Institutional Members: !
102 Full Member — U.S. institutions; !
12 Adjunct I Member — institutions in Canada and Mexico; !
72 Adjunct II Member — all other institutions.�



ISCE Prerequisites: What do I need to build? 

In the README…!
• gcc >= 4.3.5 (C, C++, and Fortran compiler collection)!
• fftw 3.2.2 (Fourier transform routines)!

• Python >= 2.6 (Interpreted programming language)!
• scons >= 2.0.1 (Software build system)!

• For COSMO-SkyMed support!
!– hdf5 >= 1.8.5 (Library for the HDF5 scientific data file format)!
!– h5py >= 1.3.1 (Python interface to the HDF5 library)�

[ISCE Documentation, Release 0.3, February 12, 2013, JPL]!
�



How do I run ISCE? 
-  “insarApp.py” runs all the steps in ISCE!

% insarApp.py insarApp.xml!

-  “insarApp.xml” file in interferogram directory specifies two input 
scenes and other processing parameters for the interferogram!

!
-  The full list of the ISCE steps is: ['startup', 'preprocess’, 'verifyDEM’, 

'pulsetiming', 'estimateHeights’, 'mocompath', 'orbit2sch', 
'updatepreprocinfo', 'formslc’, 'offsetprf', 'outliers1', 'prepareresamps', 
'resamp’, 'resamp_image', 'mocompbaseline', 'settopoint1', 'topo’, 
'shadecpx2rg', 'rgoffset', 'rg_outliers2', 'resamp_only’, 'settopoint2', 
'correct', 'coherence', 'filter', 'unwrap’, 'geocode', 'endup’]!



% cat insarApp.xml!<?xml version="1.0" encoding="UTF-8"?> 
 
<!-- NOTE: property names are not case sensitive --> 
 
<insarApp> 
    <constant name="dir">/Users/akiko/work/fusion/20150104_20150816</constant> 
    <constant name="date1">20150816</constant> 
    <constant name="date2">20150104</constant> 
    <constant name="dir1">$dir$/$date1$</constant> 
    <constant name="dir2">$dir$/$date2$</constant> 
    <component name="insar"> 
        <property name="Sensor Name">         ALOS2          </property> 
        <property name="posting">                  15                   </property> 
        <property name="Culling error limit"> 50                   </property> 
        <property name="unwrap">                  True                 </property> 
        <property name="unwrapper name">    snaphu_mcf    </property> 
        <property name="filter strength">         0.5                   </property> 
        <property name="doppler method">      useDEFAULT  </property> 
        <component name="Master"> 

     <property name="IMAGEFILE">$dir1$/IMG-HH-ALOS2066460660-150816-UBSL1.1__A</property> 
     <property name="LEADERFILE">$dir1$/LED-ALOS2066460660-150816-UBSL1.1__A</property> 
     <property name="OUTPUT">$date1$.raw</property> 

        </component> 
        <component name="Slave"> 

     <property name="IMAGEFILE">$dir2$/IMG-HH-ALOS2033340660-150104-UBSL1.1__A</property> 
     <property name="LEADERFILE">$dir2$/LED-ALOS2033340660-150104-UBSL1.1__A</property> 
     <property name="OUTPUT">$date2$.raw</property> 

        </component> 
        <property name="geocode list"> 
             filt_topophase.unw, topophase.cor, phsig.cor, los.rdr, topophase.flat 
        </property> 
</component> 
</insarApp> 



% cat insarApp.xml [DEM]!
<?xml version="1.0" encoding="UTF-8"?> 
 
<!-- NOTE: property names are not case sensitive --> 
 
<insarApp> 
    <constant name="dir">/Users/akiko/work/fusion/20150104_20150816</constant> 
    <constant name="date1">20150816</constant> 
    <constant name="date2">20150104</constant> 
    <constant name="dir1">$dir$/$date1$</constant> 
    <constant name="dir2">$dir$/$date2$</constant> 
    <component name="insar"> 
        <property name="Sensor Name">         ALOS2          </property> 
        <property name="posting">                  15                   </property> 
        <property name="Culling error limit"> 50                   </property> 
        <property name="unwrap">                  True                 </property> 
        <property name="unwrapper name">    snaphu_mcf    </property> 
        <property name="filter strength">         0.5                   </property> 
        <property name="doppler method">      useDEFAULT  </property> 
        <component name="Master"> 

     <property name="IMAGEFILE">$dir1$/IMG-HH-ALOS2066460660-150816-UBSL1.1__A</property> 
     <property name="LEADERFILE">$dir1$/LED-ALOS2066460660-150816-UBSL1.1__A</property> 
     <property name="OUTPUT">$date1$.raw</property> 

        </component> 
        <component name="Slave"> 

     <property name="IMAGEFILE">$dir2$/IMG-HH-ALOS2033340660-150104-UBSL1.1__A</property> 
     <property name="LEADERFILE">$dir2$/LED-ALOS2033340660-150104-UBSL1.1__A</property> 
     <property name="OUTPUT">$date2$.raw</property> 

        </component> 
        <property name="geocode list"> 
             filt_topophase.unw, topophase.cor, phsig.cor, los.rdr, topophase.flat 
        </property> 
        <component name="Dem"> 
            <catalog>/Users/akiko/work/Sakura/h5/DEM/KYUSHU_SRTM_30m.dem.xml</catalog> 
        </component> 
    </component> 
</insarApp> 

指定しないと SRTM3 



% cat insarApp.xml [matching method]!
<?xml version="1.0" encoding="UTF-8"?> 
 
<!-- NOTE: property names are not case sensitive --> 
 
<insarApp> 
    <constant name="dir">/Users/akiko/work/fusion/20150104_20150816</constant> 
    <constant name="date1">20150816</constant> 
    <constant name="date2">20150104</constant> 
    <constant name="dir1">$dir$/$date1$</constant> 
    <constant name="dir2">$dir$/$date2$</constant> 
    <component name="insar"> 
        <property name="Sensor Name">         ALOS2          </property> 
        <property name="posting">                  15                   </property> 
        <property name="Culling error limit"> 50                   </property> 
        <property name="unwrap">                  True                 </property> 
        <property name="unwrapper name">    snaphu_mcf    </property> 
        <property name="filter strength">         0.5                   </property> 
        <property name="doppler method">      useDEFAULT  </property> 
        <!-- change matching method from default OffsetPRF to ampcor 
        -->    
        <property name="SLC Offset Method"> 
        <value>denseoffsets</value>    
        </property> 
        <component name="Master"> 

     <property name="IMAGEFILE">$dir1$/IMG-HH-ALOS2066460660-150816-UBSL1.1__A</property> 
     <property name="LEADERFILE">$dir1$/LED-ALOS2066460660-150816-UBSL1.1__A</property> 
     <property name="OUTPUT">$date1$.raw</property> 

        </component> 
        <component name="Slave"> 

     <property name="IMAGEFILE">$dir2$/IMG-HH-ALOS2033340660-150104-UBSL1.1__A</property> 
     <property name="LEADERFILE">$dir2$/LED-ALOS2033340660-150104-UBSL1.1__A</property> 
     <property name="OUTPUT">$date2$.raw</property> 

        </component> 
        <property name="geocode list"> 
             filt_topophase.unw, topophase.cor, phsig.cor, los.rdr, topophase.flat 
        </property> 
</component> 
</insarApp> 



%insarApp.py insarApp.xml 
2015-11-27 08:09:16,283 - isce.insar - INFO - ISCE VERSION = 2.0.0_201410, !
RELEASE_SVN_REVISION = 1651,RELEASE_DATE = 20141103, !
CURRENT_SVN_REVISION = Unversioned directory!
ISCE VERSION = 2.0.0_201410, !
RELEASE_SVN_REVISION = 1651,RELEASE_DATE = 20141103, !
CURRENT_SVN_REVISION = Unversioned directory!
!
    Insar Application:!
    Implements InSAR processing flow for a pair of scenes from!
    sensor raw data to geocoded, flattened interferograms.!
    !
The currently supported sensors are:  ['ALOS', 'ALOS2’, 
'COSMO_SKYMED’, 'COSMO_SKYMED_SLC', 'ENVISAT', 'ERS', 
'KOMPSAT5', 'RADARSAT1', 'RADARSAT2’, 'RISAT1', 'ROI_PAC', 
'SENTINEL1A', 'TERRASARX', 'UAVSAR_RPI', 'UAVSAR_STACK’]!
…�



% mdx.py���
Usage:  mdx.py   filename [-wrap wrap] ... [-z zoom -kml output.kml]���
�
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