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TITAN

-10 times thicker than Earth’s atmosphere .
-N2 : Major.con 't|tuent of both Earth’s and Titan’s atmosphere

(~98.4% HE (N




" Instrument/Sensor

‘ISS: Imaging Science Subsystem

‘Wide Angle Camera:
[WAC](20 cm /3.5 refractor; 380-
1100 nm; 18 filtgrs; 3.50x3.50)

Narrow Angle Camera:
[NAC](2 m f/10.5 reflector; 200-
* 1100 nm; 24 filters; 0.350x0.350)



Radar: 13.8 GHz Ku-band (or 2.2 cm wavelength) .

Four different acquisition modes of the Synthetic Aperture Radar (SAR) imaging instrument .

- Altimetry, Scatterometry and Radiometry allow surface imaging, as well as topographic mapping at
spacecraft altitudes between 100,000 km and about 1,000 km (resolutlons for the modes ranging from 100s
of km to a few hundred.meters (Elachi et al. 2005) . ¢

The obser\(éj " Y f I erformed in the s of SAR altimetry and scatterometry, are
largely un‘aff’ ] ric- ibutions.







=) planetas@DESKTOP-SQPQAKi X

(base) DESKTOP K8:~$ conda activate isis
(isis) [ K K8:~$

Activate isis with
>conda activate isis

& planetas@DESKTOP-5QPQAKI X

[CEED) ESKTOP PQAK8:~$ conda activate isis
(isis) ESKTOP PQAK8:~$ cd /mnt/d/Mauro/charlawinterSc/BIFQI10S251_D@65_TO08S01_VO3/
(isis) 8 $ |

Mount your working directory
where the data was downloaded
with:

>cd /mnt/your_path/

4



planetas@DESKTOP-SQPQAK:

(base) peeEEhiga T accivate 1s1s

| (isis) :~$ cd /mnt/d/Mauro/charlawWinterSc/BIFQI16S251_D065_TO08S01_VO3/
| ¢isis) :

_TO08S01_Ve3.img to=TOO8.cub

| (Teesd 2 $

Ingest the .img file into isis (.cub) file using

| pds2isis command
>pds2isis
from=BIFQI10S251_D065_T008S01_V03.img
to=name.cub

= & B o m

7onm A la comisiAn tect Carel aroure -

$ pds2isis from=BIFQI10S251_D665 b

BIFQI10S251_D065_T008501.V X

Nuevo TN Ordenar

« charlaWinterSc > BIFQI105251_D065_T008501_V03 v y u en BIFQI10

£ Inicio Nombre e ficacié Tamafia
D BIFQI105251_D065_T008S01_V03

@ Escritorio | BIFQI105251_D065_T008S01_V03
Mara D print.prt

J Descargas [ Toog.cub

3 Documentos

PN Imagenes

1) Mdsica

i3 Videos
Raster
Raster
Modelod

LGP

. Este equipo

%= Disco local

== Datos1 (D:)
4 elementos



& planetas@DESKTOP-SQPQAKI X + v BIFQI105251_D065_T008S01.V X

(base) :~$ conda activate isis ) o
| (isis) :~$ cd /mnt/d/Mauro/charlaWinterSc/BIFQI16S251_D065_T008S01_VO3/
! (isis) z $ pds2isis from=BIFQI16S251_DO65
g SUCEETER ) St Er . ¢ v < charlaWinterSc > BIFQI105251_D065_T008501_V03
(isis) g $ maptemplate map=my_simp.map pr
ojection=simplecylindrical clon=6 targopt=user targetname=Titan londir=positiveeast londom=186 . | Nombre . et
(isis) H $ ) Inicio ombre ec
| [5) BIFQI105251_D065_T008S01_V03
i @ Escritorio ] BIFQI105251_D065_T008501_V03
Mara D my_simp.map:
| & Descargas [ printprt \
7 -] Documentos [ Tooe.cub
generate a maptemplate file to set the projection I Imégenes
| >maptemplate map=any_name.map ) Misica
projection=simplecylindrical clon=0 targopt=user 3 videos
targetname=Titan londir=positiveeast londom=180 ter
Raster
¢ Meodelo4

LGP

v v Este equipo

Disco local (C:

o= Datosl

5 elementos




& planetas@DESKTOP-SQPQAK: X

(base) planetas@DESKTOP-SQPQAK8:~$ conda activate isis

(isis) planetas@DESKTOP-SQPQAK8:~$ cd /mnt/d/Mauro/charlaWinterSc/BIFQI10S251_D065_T008S01_VO3/

(isis) planetas@DESKTOP-SQPQAKS8:/mnt/d/Mauro/charlaWinterSc/BIFQI10S251_D065_T008S01_VO3$ pds2isis from=BIFQI16S251_DO65
_Tees8se1_ve3.img to=TOOS8.cub

(isis) planetas@DESKTOP-SQPQAKS8:/mnt/d/Mauro/charlaWinterSc/BIFQI10S251_D065_T008S01_VO3$ maptemplate map=my_simp.map pr
ojection=simplecylindrical clon=0 targopt=user targetname=Titan londir=positiveeast londom=186

(isis) planetas@DESKTOP-SQPQAKS8:/mnt/d/Mauro/charlaWinterSc/BIFQI10S251_D065_T008S01_VO3$ map2map from=T008.cub to=T008_
51mp cub map= /mnt/d/Mauro/charlaW1nterSc/BIFQIlBSZSl DO65_TOO8SO1_VO3/my_simp.map

(1515) Dla1etaSLDESkTOP SQPQAKS: /IWt/d/’JULO/C?JllJUth&L\C/ IFQI10S251_DO65_TOO8SO1_VO $ qview



File View

Options

Window Help

N2

ns Window Hel~

R

Open

Look in. _vo3 | ~
& computer Name

T008.cub

planetas | ™ 1408 simp.cub

File name:

Files of type: |Isis cubes (*.cub)

@ EE

X cancel




¢ Options Window Help
HE2Q & . ¢@® Q Q & K -[L351

T008.cub @ 1.39951% (Gray = 1) T008_simp.cub @ 1.40053% (Gray = 1)

Image projected into simple cylindrical

@ SN/A L N/A Lat N/A
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File View Options Window Help

LIREQ . ¢ @9 Q Q & L -|ues20s

T008_Full.cub @ 1.40053% (Gray = 1) T021 _Full.cub @ 1.62009% (Gray = 1) T061_Full.cub @ 1.65203% (Gray = 1)

Apply same projection to al of | m from the template'to the .cub file with:
>map2map from=T008.cub to=T008_simp.cub map=/mnt/your_path/my_simp.map
7 k 5
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/mnt/d/Mauro/charlaWinterSc/BIFQI10S251_D065_T008S01_VO3$ map2map from=Te68.cub to=Tee8_
simp.cub map=/mnt/d/Mauro/charlaWinterSc/BIFQI10S251_D065_T008S01_VO3/my_simp.map minlat=-11 maxlat=-7 minlon=67 maxlon=

-r

: Use map2map to crop to the same area:

>map2map from=BIEQI07S128 D277 _T121S01_V02.cub to=T121S01_simp.cub map=my_simp.map minlat=-11
maxlat=-7 minlon=

67 maxlon=70
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File View Options Window Help

LR & A ) ¢ LY - (485854

T008_simp.cub @ 48.5854% (Gray -/gjx T021_simp.cub @ 48.5854% (Gray = 1) T061_simp.cub @ 48.5854% (Gray = 1)




Anaconda Prompt (Anaconda

(base) D:\Mauro\charlaWinterSc>dir
El volumen de la unidad D es Datosl

E1l nimero de serie del volumen es: F2EC-949B Use gdal to convert between formats

with gdal_translate —"Output Format”

Directorio de D:\Mauro\charlaWinterSc “Imput file” output file”

09/01/2023 15:03 <DIR>

89/61/2623 14:89 < (in newer versions of gdal —of is not

17/01/2023 15:07 <DIR> BIFQI16S251_DO65_TO08SO1_VO3 - - n

strictly necessary since the format is
09/01/2023 14:51 2160.351.950 BIFQI10S251_DO65_T0O08SO1_VO3.ZIP guesgfmnnthe(;denﬂon)
09/01/2023 15:03 1.074 print.prt

2 archivos 210.353.024 bytes
3 dirs 5960.878.056.448 bytes libres

(base) D:\Mauro\charlaWinterSc>cd BIFQI16S251_D065_T008S01_VO3

(base) D:\Mauro\charlaWinterSc\BIFQI10S251_D065_T008S01_V03>gdal_translate -of GTIFF TO08_simp.cub TOO8_simp.tif
Input file size is 769, 1025
0...10...20...30...40...50...60...70...80...90...100 - done.

(base) D:\Mauro\charlaWinterSc\BIFQI10S251_D065_T008S01_V03>gdal_translate —of GTIFF T021_simp.cub TO21_simp.tif
Input file size is 769, 1025
0...10...20...30...40...50...60...70...80...90...100 - done.

(base) D:\Mauro\charlawWinterSc\BIFQI10S251_D065_T008S01_V03>gdal_translate -of GTIFF TO61_simp.cub TO61_simp.tif
Input file size is 769, 1025
0...10...20...30...40...50...60...70...80...90...100 - done.

(base) D:\Mauro\charlawWinterSc\BIFQI10S251_D065_T008S01_VO3>

R — —— -




RADAR

Advantages:

-Nearly all weat; i
-Day or night capal
-Penetration thr on canop!

-Minimal atmospha_,

)
\\z(.

‘ ‘ (liquid vs. frozen

Jhness

Disadvantages P :
Information content is different than optical and sometimes difficult to interpret
Speckle effects (graln‘ 1ess |n the |mage) '

Effects of topography



Radar Backscatter
The radar echo contains information about the surface target, which drives the

reflection of the radar signal
This reflectionsissdriven by: The frequency or wavelength: radar parameter

Polarization: rax

. N '
ithe wavelength surface parameter -
ects on the surface: surface parameter

Density Size in relation to the
wavelength

Smooth Surface

Dielectric Constant Size and Orientation

(&)

\ 4 SO

‘_:‘I:/(.' \ '

/\W\/\ Rough Surface




Smooth, level surface
(open water, road)
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T008_Full cub @ 1.40053% (Gray = 1) - T021_Full.cub @ 1.62009%

—Jmlx T061._Full.cub @ 1.6520













