Gamma SAR YIrH 7D ZHEA

2026.6
Gamma Remote Sensing AG (R4 R)
fXEtt A—T UGS Hov BARREE)




Gamma SAR AT L E

« SAR(ERBIAOL—4),
InSAR ( Fi SAR ).
PSI fEAT LB DT RNy —ILEE

e Sensors supported:
ASNARO2 / BIOMASS-P / Capella / Cosmo-Skymed / CSG /
ENVISAT / ERS-1/2 / Fucheng-1 / Gaofen-3 / Hisea /
Hongtu (HT1/2) / ICEYE / JERS / KOMPSAT / LuTan-1 (LT1) /
NISAR / NovaSAR / PALSAR-1/2/3 / Radarsat-1/2 /RCM /
RISAT / SAOCOM / SEASAT / Sentinel-1 / SIR-C /
StriX / Superview 2 / SWOT KaRIn / TSX, TDX, PAZ / UAVSAR /
Umbra

https://www.gamma-rs.ch/gamma-software : Gamma Software information (2025.12)
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image second float image for alternating display O 20230808:2 v mosalcslc
-o lines Lines offset (default: 6) X,y:55903 15675 data:-2.6713e-02
-1 lines number of lines (default: number of lines in the file)
-r samples range offset (default: 8)
-n samples number of range samples per line (default: number of sample

=] short integer little-endian data
-m colormap colormap, either builtin name or text format file (*.cm)

NOTE: Colormap examples: hls.cm, rmg.cm, cc.cm, turbo.cm, RdBu, RdYlBu,
matplotlib builtin colormaps: https://matplotlib.org/examples/color/col
cmocean builtin colormaps: https://matplotlib.org/cmocean

colorcet colormaps:  https://colorcet.pyviz.org/user_guide/index.html
Colormaps in text format are located in $GAMMA_HOME/DISP/cmaps and sub-

-c cycle use cyclic color display for input data (enter - for defaul
NOTE: the -c option overrides min_val and max_val display 1
-b display colormap bar with scale
-d 'label’ colorbar label
-g par Gamma parameter file to determine image width (ISP_par, DIF
-z pixels window maximum dimension (pixels, width or height)
—f fontscale relative font scaling factor (default: 1.8)
-i imode interpolation mode: nearest, bilinear, bicubic, catrom, spl
lanczos, sinc, hanning, kaiser, bessel, gaussian (default:
-u image create 1 pixel/sample raster image without color bar (enter
-p image create raster image (enter - for default name: "data".png)
NOTE: the default interpolation mode when specifying -p is
=2 set transparency for PNG format with -u option - | @
-h do not przloadcyimages when displaying mulzip'l.e images L é -) |.*'Q = | #=0.6465 y=0.83
-s scale intensity display scale factor (default: 1.0) T o test3-A TesE AT
-e exponent intensity display exponent (default: 0.35)
=t3 display using ModestImage package (for extra-large images)
-k backend Matplotlib PyPlot backend @ #Riem - & O B B W e B =&
NOTE: A pattern matching a set of raster images can be used to display a stack of images. The signs * and ? can 1 2023111751 &
be used to define the pattern. The pattern must be entered between single or double quotes (e.g. "*.mli"). 2 DEM A 20230008 2 vumosaic.diff_par3.t
slc12s _A 20220808-2.vv:mosaic.diff_par1.txt
Python version: 3.12.3 (main, Mar 3 2026, 12:15:18) [GCC 13.3.0] .SLC_E_A_E [] 20230808- 2. vumosaic.simsar
Matplotlib version: 3.6.3 S [] 20230808-2.u:mosaic. EQA.simsar
:/mnt/d/gamma_test/20231117_S1_Iceland/test3-u$ slers A 202208082 umosaic It
:/mnt/d/ganma_test/20231117_S1_Iceland/test3-U$ vispur.py 20230808-2.vv.mosaic.slc 67U38 sLce A 20231120 jceland script wutxt
%%k Display of float or short integer data (intensity, deformation, unwrapped phase, correlation...) *#* - SlCA 0 202311 13baremosaic.mli

#%% Copyright 2025 Gamma Remote Sensing, vil.9 11-Nov-2025 clw/cm ##*
data samples (width): 67438 1lines: 26238

=3 SLCB_1-2.NE _A 20221112bavwmosaic.mli.par
sample offset: @ number of displayed samples: 67u38 Ctest7a

[ 20231112bsvmosaic.slc

lines offset: @ number of displayed lines: 26238 et oA A 20231112b imosaic sle.par
intensity scale factor: 1.000 3 test 0806, 10T [ 20220808-2:vwmosaic.mli

intensity display exponent: ©.350

average scaled intensity: 3.2239e-81 -4.916 dB clip level: 8.0598e-81 -0.937 dB

A 20230808-2.umossic.mli.par
1 test_1017_111

[ 20230808-2.:wmossic.slc
|2 202308082 vvmosaic.slc.par

0 test_1110_112

~ test_B_1_2_NC
ssEQEE 1 ENESEER si6ke E‘ =]
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NOTE: the -c option overrides min_val and max_val display limits 8
-b display colormap bar with scale

-d 'label’ colorbar label
-g par Gamma parameter file to determine image width (ISP_par, DIFF_par, DEM_par)
-z pixels window maximum dimension (pixels, width or height)
—f fontscale relative font scaling factor (default: 1.8)
-i imode interpolation mode: nearest, bilinear, bicubic, catrom, splinel6, spline36,
lanczos, sinc, hanning, kaiser, bessel, gaussian (default: nearest)
-u image create 1 pixel/sample raster image without coler bar (enter - for default name: "dat
-p image create raster image (enter - for default name: "data".png)
NOTE: the default interpolation mode when specifying -p is lanczos
-t set transparency for PNG format with -u option
-h do not preload images when displaying multiple images
-s scale intensity display scale factor (default: 1.8)

-e exponent intensity display exponent (default: ©.35)
-X display using ModestImage package (for extra-large images)
-k backend Matplotlib PyPlot backend

NOTE: A pattern matching a set of raster images can be used to display a stack of images. The sign
be used to define the pattern. The pattern must be entered between single or double quotes (

Python version: 3.12.3 (main, Mar 3 2026, 12:15:18) [GCC 13.3.8]

Matplotlib version: 3.6.3
:/mnt/d/gamma_test/20231117_S1_Iceland/test3-U$
:/mnt/d/ganma_test/20231117_S1_Iceland/test3-U3 vispwr.py 20238888-2.vv.mosai

*%* Display of float or short integer data (intensity, deformation, unwrapped phase, correlation...) *

*%% Copyright 2025 Gamma Remote Sensing, vi#.9 11-Nov-2025 clw/cm *k*

data samples (width): 67uU38 lines: 26238

sample offset: @ number of displayed samples: 67438

lines offset: © number of displayed lines: 26238

intensity scale factor: 1.600

intensity display exponent: 8.350 £

average scaled intensity: 3.2239e-01 -4.916 dB clip level: 8.8598e-01 -8.937 dB -
:/mnt/d/gamma_test/20231117_S1_Iceland/test3-U$ vispwr.py 20230808-2.vv.mosaic.ml L (“ ”% .*'Q ==

20230808-2.vv.mosaic.mli

[=E]lx]

x=0.710 y=0.97

*%*% Display of float or short integer data (intensity, deformation, unwrapped phase, correlation...)
%k Copyright 2025 Gamma Remote Sensing, vil.9 11-Nov-2025 clw/cm sk

data samples (width): 963U lines: 6559

sample offset: @ number of displayed samples: 9634

lines offset: © number of displayed lines: 6559

intensity scale factor: 1.000
intensity display exponent: 8.350
average scaled intensity: 2.1360e-01

-6.704 dB clip level: 5.3U@0e-81 -2.725 dB

s ENES

SIC125
SLC 346
SLC 7.8
sLC9

SLCA
SLC_B_1-2_NC
test_7.8
test_9A
test_0806_101°
test_1017_1111
test_1110_1120
test_B_1_2_NC

A 20230808-2vv.mosaic.diff_par. 1.tct
[ 20230808-2anmosaic.simsar

[ 20230808-2.nmosaic.EQA simsar
A 20230808-2vv.mosaic. It

A 20231120 iceland_script et

[ 20231112b.vv.mosaic.mli

A 20231112b.vv.mosaic.mli.par

[7] 20231112b.vvmosaic.sle

A 20231112bvmosaic sl par

|7 20230808-2.vv.mosaic.mii

A 20230808-2vmosaic.mli.par
[ 20230808-2vv.mosaic.slc
A 20230808-2.vv.mosaic.slc.par

1EDEEEER 241 MB
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-
e 20230808-2.vv.mosaic 2023111 2bavv.mosaic diffd sm.unw.4piEQA png - IrfanView (Zoom: 975 x 427) - i b
| Ir{IME) REE ERD AFvav0) FRM ALTH

EEEaSX{BEB9200 [ AQeEs X I

10267 x 4498 x 24 BPP  23/30 9% 29.29MB /132,14 MB  2023/11/22 / 18:02:50

—rwxrwxrwx 1 gamma gamma 138556446 115 22 2023

-rwxrnxrux 1 gamma gamma 31671078 115 22 2023

—rwxrwxrwx 1 gamma gamma 686 115 22 2023 T
—rwxrwxrwx 1 gamma gamma 252719888 118 20 2023 &[] + ¥ =
—rwxrwxrwx 1 gamma gamma 5271 118 20 2023 ¥ L1y

-rwxrnxrwx 1 gamma gamma 252757624 115 22 2023 2w (@@ F5431) F—an—7
—rwxrwxrux 1 gamma gamma 5284 118 22 2023 2024 | @ pase
—rwxrwxrwx 1 gamma gamma 7077752976 118 22 2023 b P R E
—rwxrwxrwx 1 gamma gamma 5287 115 22 2023 : 18FF
—rwxrwxrwx 1 gamma gamma 25256494l 118 22 2023 > 5B
—rwxruxrwx 1 gamma gamma 7076673968 115 20 2023 H ¥ e
—rwxruxrux 1 gamma gamma 5287 115 20 2023 v s a0 BT
—rwxrnxrwx 1 gamma gamma 72716 115 22 2023 4 E
—rwxrnxrwx 1 gamma gamma 1e6 115 22 2023 bl Fe3U-
—rwxrwxrwx 1 gamma gamma 417 118 22 2023 " Dféﬂ)ﬂﬂ
—rwxrwxrwx 1 gamma gamma 4011 115 22 2023 e
—rwxrwxrwx 1 gamma gamma 95 118 22 2023

—rwxrwxrwx 1 gamma gamma 32768 118 22 2023

—rwxrwxrwx 1 gamma gamma 40182 118 22 2023

—TWXrwxrwx 1 gamma gamma 2230 115 22 2023

—rwxrwxrwx 1 gamma gamma 18 115 22 2023

—rwxrwxrwx 1 gamma gamma 32768 114 22 2023

—rwxrwxrux 1 gamma gamma 36704 118 22 2023

-rwxrnxrux 1 gamma gamma 16384 118 22 2023 4 Google Earth
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O file//C:foamma sar/202307 UBL22/GAMMA SOFTWARE-2023071

o = o
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GAMMA Software Documentation

o=

x

1

Corflants

Open  Hecent

] | GAMMA Soltwaer Documentabian - X+ ~ = a b
« =2 O o D filey//Cygamma_sar/202307_UBU22/GAMMA_SOFTWARE-2023071. 0 8 % 17 m D @ & =
> (5] | GAMMA Software Dacumentation - X =+ ~ = (]
& C @ D filey///C:/gamma_sar/202307_UBU22/GAMMA_SOFTWARE-2023071 E B % 7 n o ® 9
L’St a" programs 2 Eﬂ:\\?u.-m Sol re Installation mTDrmaUDr|

Program List Contents
Al programs and scripts avaslable in this distribution of the Gamma Softw

In case the program list is meomplete and needs to be rebuilt, foliow the i

How to use the documentation interface

dispwr

List all programs

Prograen List Contents
Al programs and scripts available in this distribution of the Gammal

et Sl i e B f Jem il ol i i S s Tl

DISP:
C Programs:

Caonvert text format data to fi
File copy utility

Copy segments of FLOAT, F
Perform complex arthmebc
Calculate real part, imaginar
Create an amay and store it
Convert geocoded data with
Conver! image data tn TIFF
Display of 2 intensity images
specified colormap

Display 2 data sets (FLOAT,
linear scaling using a specifi(
Display ? data files (FLOAT,
scabed inlensity of a backgro
Alternating display of two Gf
Display the scaled intensity
BCOMPLEX)

dis2mph

List all prog
Documentation for dispwr in DISP module

**¥ DISP Program dispwr ***
*** Copyright 2023, Gamma Remote Sensing, v1.9 19-Apr-2023 clw/cm ***
**% Display intensity data (FLOAT or UNSIGNED SHORT) with power-law scaling using a specified colormap ***

usage: dispwr <data> <width> [ystart] [ny] [scale] [exp] [cmap] [dtype] [sc_ave] [xstart] [nx]

input parameters:

data (input) data (FLOAT, UNSIGNED SHORT)
width number of samples/row of data
ystart starting line of data (enter - for default: 1)
ny number of lines to display (enter - or @ for default: to end of file)
scale pover-law scale factor (enter - for default: 1.8)
exp power-law exponent (enter - for default: @.35)
cmap colormap file (enter - for default: gray.cm)
NOTE: colormaps are text files in $DISP_HOME/cmaps, examples: cc.cm, rmg.cm, hls.cm, gray.cm, turbo.cm,
BuY1Rd.cm
colormap swatches: $DISP_HOME/cmaps/*.png, $DISP_HOME/cmaps/cmocean/*.png, $DISP_HOME/colorcet/*.png

dtype data type (enter - for default)

@: FLOAT (default)

1: UNSIGNED SHORT
sc_ave average intensity used to scale image (enter - for default: determined from data)
xstart starting pixel of data (enter - for default: 1)
nx number of pixels to display (enter - or @ for default: to end of line)

11
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Gamma_demo_PALSARZ ScanSAR_NZ.tar.gz

Demo example on the generation of a large-area
differential interferogram using PALSAR-2 ScanSAR SLC
(processed using the full-aperture processor, provided in
CEOS format). Two mosaicking methods are used: in
slant-range geometry and in map geometry. In addition,
for both cases, the co-registration can be done with and
without refinement using an offset field. This leads to
four versions for that example. Only data of 2 sub-
swaths are included in the zip files provided.
Mevertheless, the total size of the demo files is 25 GB.

README 1
README 2
README 3
README 4

last update: 6-Jul-2022

Gamma_demo_ PALSARZ_ScanSAR_Stripmap_I[nSAR.tar.gz

Demonstrate the generation of a PALSAR-2 ScanSAR. -
to - stripmap mode cross-interferogram. The required
common band filtering is done using the filter program
SLC_adf.

README

last update: 8-Feb-2021

Gamma_demo_radcal.tar.gz

Shows how the topography-related backscattering
component can be removed from SAR images to provide
radiometrically "flattened" images. The process relies on
precise geocoding and on the calculation of the
iluminated area contributing to each individual pixel in
slant-range geometry using a digital elevation model
(DEM).

README

last update: 21-Apr-2021

Gamma_demo_RCM.tar.gz

Demonstrate how to read Radarsat Constellation Mission
(RCM) data for different acquisition modes and
processing levels.

README

last update: 23-

Dec-2020

Gamma_demo_RFI_filtering.tar.gz Demonstrate how to do Radio Frequency Interference README 1
(RFT} filtering to SLC data (PALSAR, and S1 examples). | README 2

README 3

last update: 15-
Mar-2022

12
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# Step 3: Generation of MLI and geocodingt

mkdir procd

ci Brocs

# Generate F_list with slected sub-swath indicalorss
acho "F47 > F_listy

echo “F57 >» F_list.

# Copy SLC data {o working direclorys

run_all F_list "/binfep ../Inputs/20161008.%1.51c "+
run_all F_list "fbinfee .. inpuls/ 20061006851 .2 lc.par ."&
run_all F_list "/binfce ../ inputs/200161115.81.5lc '+
run_all F_list "/binfep oo Inputs/20161116.81.slc.par .7+

# generate MLI using 3 range and 15 azlimuth looks:
run_all F_list "multi_look 200161018.81.slc 200161018.%1 -slc-par 20161018.81 .mli 20161018.81 .mli.par 3 15 0 - 0.000001" 4

# add range_sanples and azimuth_l ines values to F_llstis
grep range_sanples Z01E10018*nli-par > tmp.range_samples+
grep azlmuth_lines 20081018+l | .par > tmp.azinuth_| Inesq
paste F_list tmp.range_samples tnp.azimuth_lines > F_list.tmpd
/bindrm 201B1018.F_list s

run_all F_list.-tmp ‘echo “$1 §3 $57 >> 20081018.F_lisl 4
more 20161018.F_list +

# >4

fi F4 2024 7ETI

# F5 2235 97304

fhindrm F_list-tmp twp.range_sanples tmp.azinuth_|iness

run_all 2001B1018.F_list "ras_dB 20161018.%51.mli $2 1 $3 1 1 -15 15 grav.cm 20161018.%81 .mli.bmp O D"+
visras.py Z0E1016.F4.mli.bmp &4
visras.py Z01GI018.FS.mli.bmp &

# Geocoding of all sub=-swath WLIs: ZOIG10184

# We want to do do the geocoding to a spatial sanpling of about 30m. So in lat [tude we apply and oversampling!
# factor 3.0. To get a similar sampling (in meters on Lthe gzround) we apply a oversanpling factor of 2.0 in thed
# longitude direciion. In order o use the same oversampled DEM Sesction wheni

dem_trans ../inputs/SRTM .dem_par ../ inputs/SRTM.dem NZ.EQA.den_par NZ.EQA.dem 3.0 2.0 O 14
# --> output DEMZ widih: 7438 |ines: 126334

run_zll 200B1018.F_list "gc_map? 20161018.%1.nli.par NZ.ECA.dem_par NZ.EQA.den - - NZ.EQA.ZOIGIONB. 1.1t 1 1 MNZ.EQA.Z0M1GI018.%1.1ls_nmap 20161018.81 . 1s_map_rdc
NZ.EQA.Z0NB1016.81.ine"4

run_all 20161018.F_list "pixel_area 20161018.51 .nli.par NZ-EQh.den_par NZ.EQA.dem MZ.EGA.20161018.31.1t NZ.EQA.20161018.81.1s_map NZ.EQA.Z0161018-F1.inc
20161018.81 .pin_siegmal - 10"

run_all 20081018.F_list "/bin/rm 2006101881 .diff _par”J

run_all 200B1018.F_list ‘create_diff_par 20061018.%1.mli.par = 200610158.81.diff_par 1 0%¢

run_all 20181018.F_list "offset_perm 20161010.51 cpin_sigmal 20161018.81 .mli 20016001881 diff _par 2016101851 .0ffs 200161018.81.5nr 512 512 offsets 1 12 12 0.17 &
run_all 201610 list "offset _fitm 20161018.%1.0ffs 20161018.%1.snr Z20161018.51 .diff_par coffs coffzets 0.1 17 =

run_all 201810 list "offset_perm 20161018.%1 . .pix_signal 2016101851 .uli 20161018.%81 .diff _par 2016101851 .of fe 20061018.%1.snr 128 128 offsets 2 32 32 0,17 &
run_all 201610 list "offset _fitm 20061016.51 0of fs 200B1006.51.snr  200161018.81 .diff_par coffs coffsets 0.1 1 > 200600018.51.0ff .out "+

run_all 201810 list "grep final 201B1018.81 .of f .out "+

18
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18.F_
18.F_
18.F_
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SAR images — raw data 78
Raw

Slant v. ground range geometry J '

Raw data is data as it has been received by the radar, i.e. complex valued
samples of the successive echoes received by the radar as it moves along the

+ Slant range i
flight track.

This is the natural radar geometry in which

an image is acquired. Each line represents a particular echo scattered back to the radar by targets at

- Ground range a given along track position.

Each raw value typically consists of a byte for the real and a byte for the
imaginary part.

This is the true geometry of the image

From raw data SLCs and ground range images are obtained

Images in slant range will appear
“compressed” in the range direction

ot Reege ‘Shre Fange
Imags age

SAR images — SLC data 78
sLe

Radar raw data (example for ERS-2) J '

Slant Range Images in Single Look Complex SLC format represent the complex reflectivity

of the targets seen by the radar.

Believe it or not this is an area in the
Netherlands!! @

Each line is an echo. In fotal we have ~

11.000 echoes, comesponding to 50 km SLC s the first level of radar imagery

Commonly the pixel of an SLC consists of either 4 or 8 bytes (2 or 4 bytes for
the real resp. imaginary part)

Each pixel is a complex value reflecting the
scattering properiies of the objects on the
ground

The zoom shows the response of a point SLCs are used for SAR interferometry and as basis to obtain MLIS

target
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