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Abstract
This brief report explains my e orts for using GAMMA SLCs wit h TU Delft's DORIS software.

1 Background

DORIS 4.02 includes the routines for handling SLC images frm ERS-1, ERS-2, Envisat-ASAR, Radarsat-1,
JERS, ALOS-PALSAR, and Terra SAR-X. This report explains how to use another popular SLC processor
generated by GAMMA. I'll try to use a structure similar to the DORIS manual.

I am neither a GAMMA nor a DORIS expert. The information here i s "as-is" and all the related codes
carry the same license as the TU-DELFT DORIS, which uses GNUSPL version 2.

GAMMA Modular SAR Processor (MSP) software is a registered rademark of GAMMA Remote Sensing
AG, Switzerland. All other trademarks are the property of th eir respective owners.

2 M _READFILES for GAMMA

At the time of writing gammaRead les.csh is not called from within DORIS. It is quite easy to put it inside
the source code, but instead | decided not to do any modi caitons to the DORIS code for general public
use.

In the current implementation (see details below) gammaRed les.csh script reads the parameter les
for GAMMA SLCs and dump the output result le(*.res) to the sc reen. It is possible to re-direct this
screendump to a text le and use it as the output for DORIS' int ernal m_read les step.

2.1 Input Parameters

The USAGE information for gammaRead les.csh is:

gammaRead les.csh processParameterFile sensorParamekéle sicFile byteswapFlag

processParameterFile: lename
This option is used to specify the MSP processing parameterle. The default
name is usually in the form p*.slc.par. Please note the leadig character "p",
it is to distinguish this parameter le from the slc parameter le. (see
Section 3.1.2 of GAMMA MSP Manual)

sensorParameterFile: lename



Speci es the SAR sensor parameter le for the SLC image. (se&ection 3.1.1
of GAMMA MSP Manual)

slcFile: slcFile
This parameter is used to specify the location of the SLC datale. Use of
"full-path" is suggested. The lename will be used in the reault le.

byteswapFlag: Oorl
This ag is used to byteswap the data if required. Currently only 2 byte
Complex-Integer swapping is available. However this is not limitation of the
included "byteswap" executable, but a limitation of the gammaRead les.csh.

2.1.1 Example Usage

gammaReadfiles.csh /RAID3/SLC/MexicoCityT255EnvD2/08 1031/p20081031.slc.par n
/RAID3/SLC/MexicoCityT255EnvD2/081031/ System . par n
/RAID3/SLC/MexicoCityT255EnvD2/081031/20081031.slc n
0 > 081031.res

2.2 Output

The output for gammaReadFiles is a modi ed version of envise&.dumpheader2doris. Below is an example
output:

Using as awk program: gawk

MASTER RESULTFILE: dummy

Created by:

INSAR Processor: Doris (Delft 0-o Radar Interferometric So ftware)
Version: Version 4.03-beta4 (03-Oct-2009)

FFTW library: used

VECLIB library: not used

LAPACK library: not used

Compiled at: dummy

By GNU gcc: dummy

File creation at: Tue Jan 19 23:39:32 GMT 2010

| Delft Institute of Earth Observation & Space Systems |
| Delft University of Technology |
| http://enterprise.Ir.tudelft.nl/doris |
|

Author: (c) TUDelft - DEOS Radar Group |

Start_process_control

readfiles: 1
precise_orbits: 0
crop: 0
sim_amplitude: 0



master_timing: 0

oversample: 0
resample: 0
filt_azi: 0
filt_range: 0
NOT_USED: 0

End_process_control

gammaReadfiles.csh v1.0, doris software, Batuhan Osmanog

* * * *

*_ Start_readfiles:

*kkkkkkkkkkkkkkk
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Volume file: ASA_IM__OCNPDE20081031_163621_000000172) 00255_34878_7536.N1

Volume_ID: dummy
Volume_identifier: dummy
Volume_set_identifier: dummy
(Check)Number of records in ref. file: 25847

Product type specifier: ASAR
SAR_PROCESSOR: USR

SWATH: dummy
PASS: DESCENDING
RADAR_FREQUENCY (HZ2): 5331004000.000000
Logical volume generating facility: dummy

Logical volume creation date: dummy

Location and date/time of product creation: dummy

Scene identification: ORBIT dummy

Scene location:

FRAME dummy

Leader file: ASA_IM__OCNPDE20081031_163621_0000001728 00255_34878_7536.N1

Sensor platform mission identifer: ASAR

Scene_centre_latitude: 19.397706
Scene_centre_longitude: -98.914543
Radar_wavelength (m): 0.056218

First_pixel_azimuth_time (UTC):
TIME TO LAST LINE: compute prf:

Pulse_Repetition_Frequency (computed, Hz):

Total_azimuth_band_width (Hz):

31-Oct-2008 16:36:22.1 77246

31-Oct-2008 16:36:37.819194
1652.415692
1321.932554

lu 2009, Bert Kampes, (c)2003

Weighting_azimuth: dummy
Xtrack_f_DC_constant (Hz, early edge): -97.056900
Xtrack_f _DC_linear (Hz/s, early edge): -0.002663
Xtrack_f_DC_quadratic (Hz/s/s, early edge): 0.000000
Range_time_to_first_pixel (2way) (ms): 5.47557031
Range_sampling_rate (computed, MHz): 19.207680
Total_range_band_width (MHz): 16.000000
Weighting_range: dummy

* * * * * *kkkkkkkkkkkkkkk
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Datafile: /RAID3/SLC/MexicoCityT255EnvD2//081031/200 81031.slc
Number_of_lines_original: 25847
Number_of pixels_original: 6212

*kkkkkkkkkkkkkkk

* End_readfiles:_NORMAL
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2.3 Implementation

The gammaRead les.csh script is based on Bert Kampes' prewius work on envisatdumpheader2doris. |
used the Bert's script as a template and modi ed the requiredparts for reading GAMMA les.

Parameter les are parsed with the available AWK utility. Al | the testing was done using \gawk" on
a Linux system (Suse SLES 10-64 bit and Ubuntu 9.10-32 bit). Bnple mathematical operations are also
achieved using AWK.

GAMMA SLC's can be produced using chirp extension to expand he covered area. Near Range Exten-
sion adds pixels before the rst range pixel, and the echo daly time (Rangetime_to.rst _pixel in DORIS
result le) should be corrected. The e ect of this correction is the same as adjusting the MRG_T_ERROR
(see DORIS Manual Section 2.1 - General Cards). Omitting thé correction introduces a shift in range (see
Figure 1). The amount of correction is calculated using:

# of AddedN earRangeP ixels
RangeSamplingRate

Range_time _to_first _pixel =

1)

Calculation of the scene start and end times require conveisn of time information from
HH:MM:SS.SSS format to SSS.SSSSS format and back. This is leved using two python scripts \hh-
mmss2sec.py\ and \sec2hhmmss.py\.

If Byte swapping is requested (with byteswap ag set to 1) then sicFile is backed up with a \.before-
ByteSwap" su x. The byteswap executable is then run on the slcFile to change the byteorder.

3 M _CROP for GAMMA

| actually modi ed the DORIS source code to be able to crop the GAMMA SLC's with DORIS. You may
notice the SAR_PROCESSOR set to USR, which is short for user. | believe afte™M_CROP the processor
type does not really matter, so hopefully this won't cause an trouble for anyone. For general distribution
| found it easier to add a \gammaCrop.sh" script to generate the required section in the result le. If you
want to generate an interferogram of a cropped area you can 8kt use the rs.dbow or rs.dbow_geo in the
resample step (see DORIS manual).

3.1 Input Parameters

The USAGE information for gammaRead les.csh is:

gammacCrop.sh resultFile

resultFile lename
This is the name of the result le generated by the gammaReadles.csh. This
script appends the output for the M_CROP step to the le, instead of dumping
it to the stdout.

3.1.1 Example Usage

gammaCrop.sh 081031.res




@)

(b)

Figure 1: Cropped SLCs from orbit 34878 on 081031 of Envisat BAR over Mexico City processed with (a)
GAMMA MSP and (b) Vexcel FOCUS. The DOR-VOR orbits were used in the preciseorbits step before
cropping. Note that there are virtually no shifts in between intensity images, therefore the timing information
should be correct for gammaReadFiles SLCs. The di erence bieieen o sets from coarse-corr and coarse-orb
steps are 1 px in azimuth and 10 pixels in range. Cropped areaowers a little over 20 km in both range and

azimuth.



3.2 Output

Start_process_control

crop: 1

*kkkkkkkkkkkkkkk
*_Start_crop: master stepO1
*kkkkkkkkkkkkkkk
Data_output_file: /RAID3/SLC/MexicoCityT255EnvD2//081031/20081031.slc
Data_output_format: complex_short
First_line (w.r.t. original_image): 1
Last_line (w.r.t. original_image): 25847
First_pixel (w.r.t. original_image): 1
Last_pixel (w.r.t. original_image): 6212
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* End_crop:_NORMAL

*kkkkkkkkkkkkkkk

Current time: Sat Jan 30 09:13:57 EST 2010

4 INSTALLATION

4.1 Script Files

You can simply make the script les executable and move them b your DORIS bin directory. The commands
would be like:

cd downloaded/gammaReadFiles/directory/bin
chmod atx
mv /DORIS/INSTALL/DIR/bin

4.2 BYTESWAP

You can copy byteswap.c and the modi ed Make le into the SARtools folder in the DORIS source folder
and use:

make
make install

If you use this option please check to make sure that the INSTALDIR is set correctly in the Make le and
you have write permissions to that folder.

421 BYTESWAP - ALTERNATIVE INSTALLATION METHOD

If you prefer to leave the DORIS installation les intact you can use the following commands to compile
byteswap.

cd downloaded/gammaReadFiles/directory/SARtools
gcc O3 D_FILE _OFFSET _BITS=64 D_LARGEFILE _SOURCE n



D_LARGEFILE64 _SOURCE byteswap.c o0 byteswap
mv byteswap /DORIS/INSTALL/DIR/bin




