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Missions providing useful data for
geological mapping

« Lunar Reconnaissance Orbiter (LRO)

« LOLA
. LROC (Lunar Reconnaissance Orbiter Camera)

«  WAC (Wide Angle Camera)
«  NAC (Narrow Angle Camera)

« SELENE - Kaguya
=  TJC(Terrain Camera)
= Ml (Multispectral Imager)
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Main Moon data repositories

...0r access points/mirrors

Google Moon
ODE - Orbital Data Explorer
PILOT - Planetary Imager Locator Tool
LROC Quickmap
USGS Astrogeology

Jmars
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NASA mission

Launched from Cape Canaveral in June 2009

Data provided (this list is limited to those
useful to geologic mapping):

Global image coverage (LROC WAC, 100
m/pixel)

High resolution imaging (LROC NAC, 0.5
m/pixel)

Lidar-based topography (LOLA, 118 m/pixel)
Stereo Topography (LROC, Tm/pixel)

Source: Arizona University

Thermal maps for cold traps (DIVINER)
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NAC — Narrow Angle Camerg tobisonetal, 2010

7

Sources: ~
NASA/GSFC/ASU

e U r @ p LA N ET 2 O 24 \"bf(i”‘){?' W;ﬁ%;l;ngagﬁz’ﬁoni *** : *:* European Union’'s Horizon 2020 - grant agreement No 871149

Research Infrastructure NS4



ASU LROC Quickmap

https://quickmap.lroc.asu.edu

@ quickmap.lroc.asu.edu
Projections

Orthographic (Farside)

Orthographic (Nearside)

Equidistant Cylind. (< 75 deg.)
Orthographic (South Pole)
Orthographic (North Pole)

Lunar Globe (3D)

Source: NASA/GSFC/ASU

500 km
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LROC Quickmap: image consultation

Layers

Filter layers.

LROC NAC

B NACs large inc East illumination
B NACs large inc West illumination
B NACs large incidence (55 to 80)
I NACs medium inc (40 to 55)

B NACs small inc (0 to 40)

B NACs high incidence (80 to 89)
B NAC ROI Mosaics

B Feat. Mosaics Observations

B Stereo Observations

B NAC DTMs (Shaded Relief)

B NAC DTMs (Color Shaded Relief)

<

Layers

Filter layers

B NACs medium inc (40 to 55)
@ NACs small inc (0 to 40)

B NACs high incidence (80 to 89)
B NAC ROI Mosaics

B Feat. Mosaics Observations
I Stereo Observations

NAC DTMs (Shaded Relief)

Opacity

Description

LROC NAC Digital Terrain Models (DTM) are
made from geometric stereo pairs (two images
of the same area on the ground, taken from
different view angles under nearly the same
illumination).

LROC was not designed as a stereo system, but
can obtain stereo pairs through images acquired
from two orbits (with at least one off-nadir slew).

[U19)u20]

NAC DTMs (Color Shaded Relief) &=
B Photometry Sites
LROC Global DTM (GLD100)

LROC WAC Basemaps

& Lat:

8.10483 Lon:

& quickmap.lroc.asu.edu

-21.01430 138.86 m/px

* X X
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LROC Qumkmap products download

Extra Downloads
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Downloads
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Non sicuro — wms.lroc.asu.edu (]

Viewing Copernicus Graben DTM

LUI’IGI’ Reconnolssance @rblter Camerc:

About

mages

Archive News Educators

Colorshade (click for more information)

About This RDR

Return To RDR Select Page

Color Shade Legend

Elevation (m)

380

Extra Downloads

Geology & Planetary Mapping
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Downloads
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Mercury - MESSENGER Quickmap

https://messenger.quickmap.io

eeo M~ < O 180,-90,180,90&

Layers

Search or enter lat,lon

Filter layers

Location Overlays e BorealisRlanitia

B Nomenclature (new) a N
@ Models for 3D Printing

B Mercury Charts

@ MESSENGER Tiles

@ sunlit Region Aparangj Planitia

s MESSENGER Featured Sihtu Planitia

images
MDIS Global Mosaic Campaigns © i i € , Planitia

@ Enhanced Color Mosaic

andt

Moderate-Incidence Angle Turms Planiiia s Rupes
-

s Map

5-Color High-Resolution
g Meteor Rupés Snitia
North Polar Map

3-Color High-Resolution
Northern Hemisphere Map

-2.16261 LON  7.36595 @ Accuracy
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Mars data

Source: NASA/GSFC
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Missions providing useful data for
topography/photogrammetry (but not only)

*  Mars Global Surveyor (MGS, 1999-2006) ®  Mars Reconnaissance Orbiter (MRO, 2007 - ongoing)
. MOLA (Lidar ~460 m/pixel) ® (CTX(Camera ~6 m/pixel)
. MOC (Camera, 1.5 - 12 m/pixel) ®  CRISM (Spectrometer, 15-19 m/pixel)

® HiRISE (Camera 0.25 m/pixel)
«  Mars Odissey (2001-ongoing)

. THEMIS (Thermal camera ~100 °

m/pixel) ExoMars Trace Gas Orbiter (TGO, 2007 - ongoing)

® (aSSIS (Camera 4.5 m/pixel)

«  Mars Express (MEX, 2003-ongoing)
. HRSC (Camera, 12.5 m/pixel)
. OMEGA (Spectrometer, 0.3-5 km/pixel)
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Main Mars data repositories

...0r access points/mirrors

Google Mars
ODE - Orbital Data Explorer
PILOT - Planetary Imager Locator Tool
HIRISE webpage
ASU CTX webpage
ESA PSA - Planetary Science Archive
Jmars
Murray Lab
HRSC FU Berlin portal

o | .
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Source: NASA/GSFC
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- MOLA _ Mars Orbiter Laser Altimeter
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Source: NASA/MSSS
« Panchromatic camera with targeted observations
 Resolution between 1.5 and 12 m/pixel

« Stereo capabilities for DTM reconstruction
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OC-Coverage

Source:
modified
from PDS-
ODE
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THEMIS is a system that acquires thermal images

* |t consists into two multi spectral subsystems:

IR (Thermal Infrared Imager) in 10 bands -> 6.78-10.21 microns
VIS (visible) in 5 bands -> 0.425-0860 microns

Source: Christensen et al., 1998, 2001 and THEMIS website

IR: global mosaic at 100 m/pixel both in daytime and nighttime
Very useful for detecting geologic contacts

VIS: 10 m/pixel

This resolution helps fill in the gap between large-scale geological images from the
Viking orbiters in the 1970s and the very high-resolution images from the currently
orbiting Mars Global Surveyor.

Winter School
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* 1 nadir channel

« Color filters in nadir (BL, GR, IR)

» 2 stereo channels (Left + Right)

» Stereo DTMs can be generated in-
house or available by the
instrument team at 100 m of grid
spacing

1 super resolution channel

H2086_0000

BL4.IMG

Swath width: 52 km

H2086_0000

Swath length: 300 km (minimum)

DA4.IMG —

H2086_0000_DT4.IMG
Archive FTP url: _ . H2086_0000_GR4.IMG
ftp://psa.esac.esa.int/pub/mirror/MA
RS‘EXPRESS/H RSC/ H2086_0000_IR4.IMG B
H2086_0000_ND4.IMG
H2086_0000_RE4.IMG —
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Credits: ESA/DLR/FU Berlin (G. Neukum)

DTM

registered on ; Camera FOV
MOLA 37.8°x 11.9°
Nadir

channel
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ftp://psa.esac.esa.int/pub/mirror/MARS-EXPRESS/HRSC/MEX-M-HRSC-3-RDR-V3.0/
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VIEX HRSC = DTM + Nadir+color ¢

Source:
modified
from PDS-
ODE
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MRO CTX - ConteXT Camera

Source: NASA/MSSS — Malin Space Science Systems, (Malin et al., 2006)

» Used to give context to HIRISE images

« Average resolution 6 m/pixel (but can go up to 4-5 meters)
* Only one panchromatic channel

Swath width: 30 km
Swath length: variable between 50 km and 300 km

=59 Winter School
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. MRO CTX = ConteXT Camera mosaics
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HIRISE (McEwen et al., 2006) offers unprecedented resolution with three
types of data:

» Experiment Data Record (EDR) data set

« Reduced Data Record (RDR) data set

+ Digital Terrain Model (DTM) data set

+ Ground resolution of 0.25 m/pixel!
» Designed for stereoscopy -> DTM with 1 meter resolution
« Has three filters (RED, Blue/Green, NIR)

Data are delivered already calibrated and projected ready to use
http://hirise.Ipl.arizona.edu

DTMs can be generated "in house" or use those provided by the HiRISE
science team at https://www.uahirise.org/dtm/

Targeted HIRISE observations can also be requested with HIWISH tool
https://www.uahirise.org/hiwish/

EUIN(@PLANET 2024 @EE) S esens
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https://www.uahirise.org/dtm/

Sensor and images

® DR (Experiment Data Record): contains all data collected all of the 14
CCD available that present two output channels (14x2)
14 CCD with 2 outputs
10 red
2 infrared
2 blue/green
®  When the electronics reads the data collected by the CCD it divides it 4
into two parts per channel (left + right) i
Fach HIRISE observation sends 28 image files to Earth (14 CCD x 2)
RDR: Reduced Data Record: EDR mosaic and radiometrically corrected,
geometrically corrected and projected.
[

Swath size typically

12x6 km in RED channel
12x 1.2 km in the RED+IR+B/G Chaﬂﬂe|S Source: Mars Reconnaissance Orbiter JPL Document Number D-32005, NASA-JPL/ASU
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Some image examples: RSL and MSL-Curiosity rover

Source: NASA-JPL-Caltech/ASU, image ESP_036128 1755
e i

I my3 ————— el — - B
st 90 180 270 360

PSP_005787_1475
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DIGITAL TERRAIN MODELS

Some DTM+ image examples and ASU repository

High resolution digital terrain models (DTM) of Mars are created from HiRISE stereo pairs.
Source: NASA-JPL-Caltech/Arizona State University For more detailed information about DTMs, please view our overview page

Avalanche Features of Dune Slip Face  Layering in North Polar Layered Deposits Northern Residual Cap Crater
Seen in MOC Image R06-00380 1 Nov 2010
4 Nov 2010

e
Zumba Crater: Fresh Crater with Fresh Crater in North Polar Layered
Impressive Ejecta/Ray Pattern Deposit
2 Aug 2010 2 Aug 2010

o, i
mnmmﬁnmm: Possible MSL Landing Site in Holden
2 Aug 2010 Crater
2 Aug 2010

Inverted Riverbed in Gale Crater Potential MSL Landing Site in Eberswalde North Polar Crater
2 Aug 2010 Crater 28 Jun 2010
2 Aug 2010

Page 1 of 5 pages (55 Images) INextl [Last Page]l
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Source:
modified
from PDS-
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ExoMars trace Gas Orbiter -TGO

(assIs

_ Schiaparelli

ACS

Credit: ESA-ATG medialab
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ars TGO - CaSSI’S Colour amd Stereo Sur?afé Ifhagmg System

Colour stereo coverage at ~4.5 m/pixel /targeted)
Panchromatic at 650 nm
® JRat950 nm
®  NIRat850nm

®  Blue/Green at 150 nm
., 2017, University of Bern

i Swath width: 7-9 km

® Swath length: 40 =7 — ..

W Expand all
A MISSIONS

v « ExoMars 2016
+ Orbiter

Data available at

ESA PSA

» AGS

v & (asSIS
v SO
« HKO
+ HK1
v HK2
v HK3
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fars TGO — CaSSIS - Colour and Ste

z

reo Sur

es and news at https://www.cassis.unibe.ch

2 kY

Korolev crater
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CaSSIS coverage at early 2021

planetary science archive

PSAGO
. . >
Public CaSSIS data are accessbile at ESA Ni= Y Y N Dace e
P S r n m r, h t ¥ Show Browse Images Only Number of selected items: 0 a n
A (sorry no map search...ye
Postcard Product Tdentifier StartTime ~ ~ Stop Time Target Missic
v Bgandal A Collapse all
=
NS se b cas_raw_sc_ 2016-04-07 0815000.. | 2016-04-07 1250300.. | NonScien.. | ExoM:
. . ~ v ExoMars 2016 — s aw_sc 2016-06-07 0815000..  2016-04-07 1250300..  NonScien..  ExoM;
. v Orbiter —
https://archives.esac.esa.int/psa : n jor prid | MSMDEISOL | D007 2SRO. | nscen oo
’ — e asawsc p 2016-04-07 0815000..  2016-04-07 1250300..  NonScien..  ExoM;
b cas_raw_sc_ 2016:06-07 0815000..  2016-04-07 1250300.. | Non Scien.. | ExoM:
> % as_awsc 10 20160407 0815000.  2016-04071250300..  NonScien. = ExoM:
b cas_raw_sc_ 2016-04-07 0815000.. | 2016-04-07 1250300.. | NonScen.. | ExoM:
D M S a re e n e rate d a n d rovi d ed b  TARGETS X} % cas_raw_sc_ 2016-04-07 08:15:00.0..  2016-04-07 1250300..  NonScien..  ExoM:
g p y CIILLLIE ce % @s_raw_sc 2016-04-07 0815000..  2016-04-07 1250300..  NonScen..  ExoM:
. - v GssIs —
| N A I: O A P D tO regl Ste red U Se rS 2 % cas_raw.sc. i pi 2016-04-07 0815000..  2016-04-07 1250300..  NonScen..  ExoM:
v HKO W a cas_raw_sc_20160: 5030-0 i 2016-04-07 0815:000..  2016-04-07 1250300..  NonScien..  ExoM,
v HKL —
< e b cas_raw_sc_ 2016:04-07 0815000..  2016-04-07 1250300..  NonScien..  ExoM;
v HG3 m—i eataate 2016-04-07 0815000..  2016-04-07 1250300..  Non Scien.. ~ ExoM:
v HK16 =
o iy b cas_raw_sc_ 10 20160607 0815000. 20160607 1250300.. | NonScien..  ExaM;
HK18 % cas_awsc » 2016:04-07 0815000..  2016-04-07 1250300.. | NonScien..  ExoM;
=  INSTRUMENT TYPES oY) —
Wel come to ( : assis D I M P— , e e
EIne oe = b @s_raw_sc_ 2016-04-07 0815:00.0..  2016-04-07 1250:30.0..  Non Scien..  ExoM
-
Re pos ito ry © Frocsi e ) P TR, || A, | e, | B
- 7 WAVELENGTH RANGE X — s T mminci 030-0 7 2016-04-07 0815000..  2016-04-07 1250300.. | Non Scen..  ExoM:
The OAPd DTM Management Framework
Pt Bt o6 b cas_raw_sc_ 2016-06-07 0815000..  2016-04-07 1250300..  NonScen..  ExoM;
[7‘ v LocTion A0@ b as_raw_sc 1 20160407 0815000. 20160607 1250300.. | NonScien.. | ExoM:
VHEOENRICOTNG A D @ sl asawsc 10 2060607081500  2016-04-07 1250300..  NonScien.  ExoM:
- - — O OO EU]

You need an account to save or retreive your DTMs. You don't need an account to search through the free repository.

COPYRIGHT 2004 - 2021 © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED.

Source: INAF-OAPD Source: ESA/Roscosmos/CaSSIS

e U r@ p LA N ET 2 O 24 \ ‘ %&;ﬁ;él:ngagﬁagmoni { :* European Union's Horizon 2020 - grant agreement No 87

* 5k

Research Infrastructure



https://archives.esac.esa.int/psa
https://cassis.oapd.inaf.it/archive/

Spectral imaging

MULTISPECTRAL IMAGING HYPERSPECTRAL IMAGING

* Continuous spectrum

* N separated bands

CRISM data cube

HYPERCUBE

Pixel (x, )

N\ /’\

Pixel (x, y)

Source: Nireos, Adapted from Giannoni et al 2018 J. Opt. 20 044009

Waelength

Warelengtn

- Wavelength (nm)
10 10¢ 10 10" 107

. Infrared

Gamma Ray 55 ~

ARk

Geology & Planetary Mapping
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Spectral imaging: CRISM

60 cm
A

Transparent Cover

Planet-facing
Radiator

Encoder,

Motor,
Twist \.’ 5
o

HOP

Anti-sunward
Radiator

v Image credits: NASA

eUr(@ PLANET 2024

Optical design

VNIR M1

telescope M1i \
shutter /

fold mirror

telescope M2

S. Murchie et al. (2007)

integrating
sphere

Geology & Planetary Mapping

2 VNIR

detector:
0.4-1.0 uym

= 3 IR detector:
1.0-4.0 uym

IR fold
mirror

Research Infrastructure

Winter School
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Spectral imaging:CRISM

« 0.4-4.0 um spectral range

Targeted images have typical hourglass shape

« High-resolution, hyperspectral
targeted images (18-36 m/pixel @
300 km, 544 spectral channels)

OMEGA spectrometer (MEX)  CRISM targeted observation

OMEGA (300-1000 m/pixel, 13 CRISM targeted hyperspectral ,
): di 5-38 m/pixel, 6.55 nm/ch): :
et bt e ) Credits: NASA/JPL-Caltech/MSSS/JHU-APL/Purdue/USGS

Modified from S. Murchie et al. (2007)

eur @ PLANET? 024 & > Geology & Planetary Mapping
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Spectral imaging: CRISM

FRT00017D33 CRISM JOINED Composite

CRISM Map-projected Targeted Reduced
Data Records (MTRDRS)

» Full spectral range joining VNIR and IR;

« The IR is already corrected for geometric,
photometric, atmospheric, and
instrumental effects;

« Removal of spectral channels with suspect
radiometry (“bad bands”).

Spectral Median & Percentile Interval
T T T

MTRDRs are currently best available data

5(‘]0 ' 10‘00 1500 20‘00 - 25‘00 30‘00 35‘00
A > . * "
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Spectral imaging:CRISM

CRISM Map-projected Targeted Reduced
Data Records (MTRDRS)

Browse Files K1 B rOWSE p rOd U CtS

crism_ter mtrdr review_info.xls
Information generated by the release review process

frt000047a3 07 brcarj_mtr3.hdr

6,360

With browse products you can

Carbonates Browse ENVI Header -Img browse qU|Ck|y assess the mlﬂera|0gy Of
Crrrrre sl | 0roducts that can @ CRbM scene

2’;222::;235301,::5;;8;“tr3.[bl be dIrECtly pUt I'n ?253262;[0 VIV/O/’)O-BebCk 6[ O/
frt000047a3_07_brcarj_mtr3.png GIS H t ( ) or Common rowse
Carbonates Browse Quicklook projec p I’Od U CtS a ﬂd the | r

interpretation.

frt000047a3 07 _brchlj_mtr3.hdr 2 3 .

Inferred Chloride Deposits Browse ENVI Header Ch eCk O Ut p rese I’]tatl on frO m
frt000047a3 07_brehlj_mtr3.img 2,054 last year (SpeCtI’al data in the

Inferred Chloride Deposits Browse PDS Image . .
frt000047a3_07_brchlj_mtr3.lbl g sedimentary deposits of Mars)

Inferred Chloride Deposits Browse Label
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_ ars TGO - CaSSIS - Colour and Stereo Surface Imaging System

Tips for organizing a MARS GIS project
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How to visualize on the fly planetary data

« Google Earth (limited to Moon and Mars)

¥ Ricerca 0| > || & || (& | ] 2| B | Accedi
Cerca

Olympus Mons
Cronologia

¥ Luoghi

] 4+ ¥

v Livelli Galleria di Earth )
= Database principale
© Featured Satellite Images
P Place Names

IAU/USGS Planetary
Nomenclature

¥ ©® Global Maps
~ Visible Imagery
=~ Colorized Terrain
*** CTX Mosaic
=~ Daytime Infrared
=~ Nighttime Infrared
= Viking Color Imagery
~ MDIM 2.1 Image Map
Spacecraft Imagery
| HiRISE Image Browser
CTX Image Browser
MOC Image Browser
HRSC Image Browser
CRISM Image Browser
v B Mars Gallery
@@ Live from Mars
1@ Guided Tours
, Historic Maps

» Q'r Rovers and Landers
@@ ATraveler's Guide to Mar
«  CRiievo
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Google Earth — HIRISE scouting and download

AP nhsay o Mrm
West Side of Ascraeus Mons Caldera

PSP_004820_1915  Science Theme: Fuvial Processes

w37 t]

Acquisition date JPEG ADDITIONAL INFORMATION
07 August 2007 Black and white B&W label
map projected non-map Color label
g Local Mars time: Merged IR label
This image was taken by the High Resolution Imaging Science Experiment 1427 IRB color Merged RGB label
HiRISE) camera on board NASA's Mars R i Orbiter (MRO) map projected non-map EDR products
spacecraft. Latitude (centered) Hiview
» 11.209° Merged IRB
y Wy 2k See this image” map projected NB
Elevanon! , Longitude (East) IRB: infrared-red-blue
% 2k , ML Observation ID: PSP_004820_1915 255.311° Merged RGB RGB: red-green-blue
= 1l . Image of: West side of Ascraeus Mons caldera o prjected PEEE LS GE7)
5 ¢ Location: 11.21°N 25531°E e
255.4 km (159.6 miles) RGB color Black & white is 5 km across;
Acquired on: August 7, 2007 non-map projected enhanced color about 1 km
Original image scale range For scale, use JPEG/JP2 black &
Credit: NASA /JPL / Universitv of Arizona 51.1 cm/pixel (with 2 x 2 binning) ~ JP2 white map-projected images
50 objects ~153 cm across are Black and white
resolved map-projected (776M8) USAGE POLICY

Allof the images produced by

GOO g |e Ea rt h Map projected scale RB color HIRISE and accessible on this site

50 cm/pixel and North is up map-projected (364MB) are within the public domain: there
are no restrictions on their usage by
11° 11.028'N 104° 12.937'0 elev O0m  alt 491.63 km Map projection P2 EXTRAS anyone in the public, including

Geology & Planetary Mapping i,
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Google Earth — CTX scouting and download

415 MRO Context Camera

MRO Context Camera
Search CTX P11_005321_1913 XN_11N102W
CTX: P11_005321_1913_XN_11N102W
5 Image Data
Cick on the fled name tosee the glossary defntionfor tha fed
Name valve

» 913 00_ 11N
= P91 0 1M1ca

126
25740

102

o

216750912 km
178
1020
16120
L
This image was taken by the Context Camera (CTX) on board NASA's :: :‘m
Mars Reconnaissance Orbiter (MRO) spacecraft. 7710
o 295.4K
ge’s ASU data pag 1962057201
ars.
Product ID: P11 003176 1012 X1 1INI03W "
Image of: Eastern flank of Ascracus Mons ox
Location: 11.36°N 256.29°E Y
o74267668:012

Acquired on: September 3, 2007

pse
]

Credit: NASA /JPL / MSSS

Image Formats

PNG GIE JPEG TIFF PDF

O

Google Earth —
JPEG2000 ISIS Header PDS Source EDR
Download HiView Image Data Explorer*

14° 22 662'N 109° 3.554'0 elevv. 0m  alt 491.63 km

Geology & Planetary Mapping
European Union's Horizon 2020 - grant agreement No 8711

Winter School L




Main Planetary Data Repositories for visualization
and download of data useful for mapping

PDS (NASA)
PSA (ESA)
ODE (NASA)
PILOT (USGS)
Astropedia (USGS)
JMARS (Arizona State University)
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PDS - Planetary Data System

Mt e aees | PDS Image Atlas

* Nttps://pds.nasa.gov

@bS Planetary Data System
-

DATASEARCH | TOOLS | DATASTANDARDS T

Data Search  Keyword Search  Data Set Status  Data Releases it

» Target

© Find aNode v | [

» Product Type

Data Search

Atmospheres (ATM) ¥ Lat/Lon Bounding Box

) Advanced, focused search tools are available from several PDS discipline nodes. We'll help you get to tERESEEES
Cartography and Imaging PDS node or the PDS Operator at pds_operator@jpl.nasa.gov. » orata st Garsars
Sciences (IMG) . o . ) ) [ T—
Geosciences (GEO) You may also visit the Keyword Search application if you are looking for a specific collection of data. : ::s A:c cu
Navigational & Ancillary WO HRISE imoge Landmarks G
Information (NAIF) Search based on Target: 4 or Mission: s | b ‘frow’jmf

» Cassini 1SS Image Content

Planetary Plasma
Interactions (PPI)

» Gallleo SSI Europa Image Content

» Maps

Ring-Moon Systems (RMS) ¥ Reports

» Bulk File Download

Small Bodies (SBN)

TFJQ Privacy / Copyri Webmaster: PDS Operator
yright : P
USA.gov " NASA Official: Meagan Thompson

DAOOV.  Freedom of Information Act AOffcal:
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ESA PSA -Planetary Science Archive

« Nttps://archives.esac.esa.int/psa/

EUROPEAN SPACE AGENCY o  SCIENCE & TECHNOLOGY o' cosmos o' SIGN IN
The system will be under and i ilable on February 1st from 12h to 13h CET for the upgrade to version 6.0.1

planetary science archive

PsSA6.0

& '/n ] HOME VIEW

Tweets by

sapsanews

¥ 17, ESA's PSANews

7 @esapsanew
‘The PSA will be down briefly on Monday, 1
February, from ~12:00-13:00 CET. We apologize
for the inconvenience, but this time is needed to
PSA apply patch 6.0.1 to the UL,

START SEARCHING YOUR DATASET!

Type a Target, Mission or Instrument, such as Mars, Rosetta, HRSC...

.~ ‘ n - ¢ . ESA's PSA News

New #MarsExpress #MaRS radio science data
from June to August 2011 released. All data are
accessible from

archives.esac.esa.intpsa/i#!Tabk

The European Space Agency's Planetary Science Archive (PSA) is the central repository for all scientific and engineering data returned by ESA's Solar System missions: currently
Giotto, Huygens, Mars Express, Rosetta, SMART-1, ExoMars 2016, Chandrayaan-1, BepiColombo and Venus Express, as well as complementary ground-based observations. Future
missions such as ExoMars 2022 and JUICE will also be hosted in the PSA. The PSA uses Planetary Data System standards as a baseline for the formatting and structure of all data
contained within the archive... Learn more HERE.

0.

Embed View on Twitter
DATA ACCESS PRODUCT INFO & TOOLS USEFUL INFORMATION
E TABLE VIEW @ IMAGE VIEW ANCILLARY DATA {>‘ TOOLS 'WORKSHOP Pe USER GROUP
/ ﬂ " @ *4 =)
\& MAP VIEW ‘ DOWNLOADS @ § DOCUMENTATION a# ESA MISSIONS - HELP & FAQ CONTACT

¢ r FTP ACCESS

COPYRIGHT 2004 - 2021 © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED.
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ODE

+ NASA Homepage
+ NASA en Espafiol

Orbital Data Explorer

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

Part of the PDS Geosciences Node
https://ode.rsl.wustl.edu

PDS Geosciences Node

Washington University in St

PDS Geosciences Node

Washington University in St. Louis
N A
DATA AND SERVICES TOOLS ABOUT US

Welcome to the Orbital Data Explorer

Mars Orbital Data Explorer

The PDS Geosciences Node Orbital Data Explorer (ODE) website is a cross-mission and instrument query, search, display, and download
tool for locating and retrieving PDS orbital science data archives of Mars, Mercury, Venus, and Earth’s moon.

Orbital Data Explorer Targets:
Mars Orbital Data Explorer
The Mars Orbital Data Explorer (ODE) provides search, display, and Mars Orbital Data Explorer
download tools for selected PDS science data archives of the Mars
Reconnaissance Orbiter (MRO), the 2001 Mars Odyssey, the Mars
Global Surveyor (MGS), the Viking Orbiter 1 and 2, and the European  Supported Missions and Instruments:

Space Agency’s Mars Express missions. Mars Reconnaissance Orbiter (MRO): CRISM, CTX,

1. Data Product Search | [ Map Search

Mars ODE Map Interface - Cylindrical Center 0

@ Zoomin () ZoomOut @ FullExtent <o) PrevExtent C.> NextExtent ™ Pan +Selecl Products with Point [ Select Products with Rectangle -Selecl Products with Polygon €3 Remove Area Selection  Select Projection v ([ Map Help

Gravity/Radio Science, HIRISE, MCS, SHARAD . ®
ESA's Mars Express: HRSC, MARSIS, OMEGA, PFS Mop Dleplay Controle
2001 Mars Odyssey: GRS, THEMIS Select Layers  Set Filters (Optional)  View Selection Results O

Mars Global Surveyor: MOC, MOLA, TES -
Viking Orbiter 1 and 2: VISAB Coverage Display Options Help
© Display All Products’ Coverage (with any fiters applied)

or
Lunar Orbital Data Explorer Display Only Products Selected By Area (with any filters applied)
The Lunar Orbital Data Explorer (ODE) provides search, display, and
download tools for the PDS science data archives of the Lunar
Reconnaissance Orbiter (LRO), the Gravity Recovery and Interior
Laboratory:(GRAIL), the Clementine, the Lunar Pmspeaor the Lunar Supported Missions and Instruments:
Orbiter, and the Indian Space Research O Lunar Orbiter (LRO): DLRE, LAMP,
missions. LEND, LOLA, LROC, MRFLRO

ISRO’s Chandrayaan-1: M3, Mini-RF

Gravity Recovery and Interior Laboratory (GRAIL):

LGRS

Lunar Orbital Data Explorer
Feature Layer
Mars Feature Layer (Landers and Nonmenclature) show details -

Deselect all footprint layers =

Available Map Layers with footprints Help -
‘v Mars Reconnaissance Orbiter (0 layers selected)

~ Mars Express (0 layers selected)

v Mars Odyssey (0 layers selected)

~ Mars Global Surveyor (0 layers selected)

 Viking Orbiter 1/2 (0 layers selected)

Clementine: HIRES, LIDAR, LWIR, NIR, RSS, UWIS
Lunar Prospector: ER, GRS, MAG, NS, RSS

Lunar Orbiter: 24 Inch Focal Length Camera, 80mm
Focal Length Camera

Mercury Orbital Data Explorer ~ .
The Mercury Orbital Data Explorer (ODE) provides search, display, and Mercury Orbital Data Explorer
download tools for the PDS science data archives of the MESSENGER ')
(Mercury Surface, Space Environment, Geochemistry, and Ranging) Avallable Base Maps
mission. Supported Missions and Instruments: Mars Global Digital Image Mosaic show details
MESSENGER: GRS, MASCS, MDIS-NAC MDIS-WAC, § .
MLA, NS, RSS, and XRS Mars Global Digital Image Color Mosaic show details
MGS TES Thermal Inertia Day show details
MGS TES Global Albedo show details
MGS MOLA Topography show details
MGS MOLA Shaded Relief show details
MGS MOC WA Atlas Mosaic show details
Odyssey THEMIS Night IR Global Mosaic show details
i e Odyssey THEMIS Day IR Global Mosaic show details i
PDS Atmospheres Geosciences g 19.42, -46.08

eur(@ PLANET 2024

Research Infrastructure

Venus Orbital Data Explorer

The Venus Orbital Data Explorer (ODE) provides search, display, and
download tools for the PDS science data archives of the Magellan
mission and the MESSENGER mission’s Venus data.

s Orbital Data Explorer

Supported Missions and Instruments:
Magellan: RDRS, RSS

MESSENGER (Venus Data): GRS, MASCS, MDIS-
NAC, MDIS-WAC, MLA, NS, RSS, and XRS

1715 km

* X %

Geology & Planetary Mapping
European Union's Horizon 2020 - grant agreement No 87
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Mars Orbital Data Explorer PDS Geosciences Node

Washington University in St. Louis

\.) Data Product Search § [ Map Search

Mars ODE Map Interface - Cylindrical Center 0
@) Zoomin () ZoomOut @ FullExtent < PrevExtent > NextExtent &™ Pan (i) Select Products By Area €J Remove Area Selection Select Projection v © Map Help

Map Display Controls
Select Layers Set Filters (Optional) View Sele

M wGs - MOC NADSDP show details
B MGS - MOC WASDP (3, show details
MGS - MOC WADSDP show details

MOLA MEGDR - Mission Experiment Gridded Data Recc
(footprint layer)

More about this Data Set
Set Layer Transparency

'
invisible trar ant opague

ODY - THEMIS IRGEO1 show details
ODY - THEMIS IRGEO2 show details
ODY - THEMIS IREDR show details
ODY - THEMIS IRRDR show details
DY - THEMIS IRBTR show defails
B oDY - THEMIS IRPBT1 show details
B oDY - THEMIS IRPBT2 show details
B oDY - THEMIS VGEO1 show details
M oDY - THEMIS VGEO2 show details
ODY - THEMIS VISEDR show details
ODY - THEMIS VISRDR show details
ODY - THEMIS VISABR show details
B oDY - THEMIS VISALB show details — - = - - -
M vo - viSAB DTM show details
VO - VISAB MDIM show details

VO - VISAB EDR show details
Available Base Maps 1715 km

-114.79,76.14 {8

\ Odvssev THEMIS Niaht IR Global Mosaic show details

Research Infrastructure



Washington University in St. Louis

‘ Mars Orbital Data Explorer PDS Geosciences Node

. Data Product Search | [ Map Search Data Set Browser | | Download | {4 Help & Resources

Mars ODE Map Interface - Cylindrical Center 0
®) ZoomIn (=} Zoom Out ‘ Full Extent Prev Extent Next Extent &™ Pan | (i) Select Products By Area | £ Remove Area Selection Select Projection v €& Map Help
& - [

Map Display Controls
[close]

. , . Click to view
Select Layers  Set Filters (Optional) View Selection Results New Search Results

Coverage Display Options Help e ‘ .
Display All Products' Coverage (with any filters applied)
or
Display Only Products Selected By Area (with any filters applied)

Available Map Layers with footprints Help ’ o
Mars Feature Layer (Landers and Nonmenclature) show details
MRO - CRISM TRDR [, show details

. MRO - CRISM Center (FRT,HRL,HRS, FRS, ATO,ATU) TRDRs show

. E '3 ‘
details ¢ k‘é
MRO - CRISM (FRT,HRL,HRS, FRS, ATO,ATU) TRDRs (g, show .

details
MRO - CRISM (MSP MSW,HSV,HSP,MSV) TRDRs show details .
. MRO - CRISM (EPF,TOD) TRDRs show details
MRO - CRISM (LMB) TRDRs & LDRs show details
MRO - CRISM (FFC) TRDRs show details
MRO - CRISM MRDR show details
B MRO - CRISM MTRDR show details
MRO - CRISM TER show details it 9 o
MRO - CRISM LDR show details ’
MRO - CTX EDR/RDR show details

MRO - HIRISE RDRV11 show details
S oo 0 DIM. ch j

MRO - HIRISE ANAGLY show detail

MRO - RSS RSDMAP show details

MRO - SHARAD USRDR show details &f 107 km
EEEE———

MRO - SHARAD USGEOM show details -12.67, 5.62

-
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ODE - Mars data download

SEARCH RESULTS Output Results | Back To Search |0
Products Found: 70
@ Display Product Thumbnails Add All Results to Cartl Update Cart | Select the deSi red
Instrument Type Product ID Obs Time
»  products and update the
v
MRO CTX  EDR/RDR I BO1 010011 1846 XI O4N3SBW 1, oo, 2 ..
% 2009-01- In t
.
MROCTX  EDR/RDR [l ~ BOS 011501 1820 XI ON3SOW (or oo oe P Ca r
2009-01-
MRO CTX  EDR/RDR BOS 011633 1819 XI OINOOOW oo o.o)
2009-01-
MRO CTX  EDR/RDR BO5 011712 1819 XI OINOOOW. .—o -0
2009-03-
MRO CTX  EDR/RDR BO7 012345 1818 XI OIN3SOW [ ioo0 o
MRO CTX  EDR/RDR BO7 012490 1826 XI 02N358W 2000.03- In |n the Ca rt SE|eCt the data prOd UCtS
26T17:35:44 Cart
T 2009-05- In d th f d f t
MRO CTX  EDR/RDR Jz; BO9 013057 1826 XN 02N358W o oo o o Cart a n e pre erre Or| | Ia
] 2009-07- In
MRO CTX  EDR/RDR ._r,. B11 013769 1827 XN 02N358W o, 0. 0 o) P
2009-07- In
v
MRO CTX  EDR/RDR B B11 013980 1858 XI OSN3S8W o oo0.o 2 ..
2009-12- In MRO CTX Products (54) are in the cart
MRO CTX  EDR/RDR E B16 015958 1831 XI O3N3S8W . 155 50,43 Cart Select the types of files you would like for these products  Selected Files: 54
i 2010-01- In Include PDS Source EDR & Source Browse Estimated size of ASU processed
" v
MRO CTX  EDR/RDR B17 016235 1830 XI O3N3S8W [T oo oo 2 .. files: 24.98 MB
MRO CTX EDR/RDR I DO5 028973 1853 XN 05N350w 2°012-10- In Non-PDS processed versions from ASU Mars Space Flight Facility's Mars Image Explorer
01T02:10:56 Cart
2012-12- In JPEG2000 ISIS Header PNG JPEG TIFF PDF
7 ]
MRO CTX  EDR/RDR I D07 029896 1817 XI OIN3S8W .t o0 2 ..

p LA N ET 2 O 24 " ‘ w;g;;;ngagﬁngi {* * *:* European Union's Horizon 2020 - grant agreement No 871149

* 5k

Research Infrastructure




PILOT - Planetary Image Locator Tool

USGS metadata-based browser for image data
Processing via server with POW (Processing on the Web)
https://piIot.vvr.us,czs.gov

| Planetary Image Locator Tool explore NASA's largest raw spacecraft imagery archive
Mercury 287,132 images Saturn 391,253 images Small Bodies Resources
Atlas )1 ima Ceres e
Venus 7,254 images Calypso 1,090 o Vesta
Daphnis ¢ "
Earth 17,674 ir Dio’:,e Uranus 5,024 ir images o Tutorial for New Users
Moon 3,22 0 Enceladus Aviel 1 ) « Contact
M S sy Epimetheus ma M\randa C | « FAQ
i pistene 2 e Oberon 74 image i « Source Code on GitHub
Deimos ? e Hyperion 4,956 image Titania C |
Phobos lapetus Umbriel
Janus 2 )
Jupiter 85,491 images Methone e Nep!une 5,5 ages
Adrastea ? Mimas € Nereid €
Amalthea e Pallene ) e Triton ) News
S 2 Do o e Untargeted Images
Buropa ; Rendora 1 ) . The UPC database on which PILOT is based is currently being updated. During this
Ganymede 2,2 Phoebe 2 ) o f <
Himalia 393 i Polydeuces time, product searches using PILOT may produce different results from other PDS
lo ) Prometheus ’ search tools. Please refer back to this page for updates. In the meantime, consider
Metis Rhea age searching for PDS products on the Image Atlas or the Orbital Data Explorers.
Thebe je Telesto 1
Tethys 9,4
Titan 99,42
Ymir ¢
N
|

e U r @ p LA N ET 2 O 24 »v ‘ { Geol?gy& AT : European Union’'s Horizon 2020 - grant agreement No 871149
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https://pilot.wr.usgs.gov/

PILOT - Planetary Image Locator Tool

Total s0e1 @ @ Order | Date (ASC) [ 1 |setect IP®
1 2006-09-28 2 2006-11-09 3 2006-11-10 4 2006-11-11
’ Mars & Mmissions ® map &° Advanced B3 Stereo I l ' I
L
N -/ 1 ) A
D (& Jsem Loew Joe®
5 2006-11-11 6 2006-11-12 7 2006-11-14 8 2006-11-16

N

loeoe Uoes
9 2006-11-16 10 2006-11-17
™ i

D30 D3 0E Do eE

13 2006-11-20 14 2006-11-21 15 2006-11-22 16 2006-11-22

Set | bounding box below. . .

® Positive East Max Lat Clear Bounding Box
‘e 0° to 360° MinLon  29.60 Max Lon Feature Fmd
=~ 213.44 Min Lat 264.77 Select Typ c

~
(o) B
\e) Planetocentri 097

O P LA N ET 2 O 24 : . " G\;Vdi’?:;‘;lar“‘gagﬁagmo"i * o European Union's Horizon 2020 - grant agreement No 871149
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PILOT - Planetary Image Locator Tool

Total 4081 ® @ Order Date (ASC) [J B |setect 2081 O @ ®

Download or Process x 1 2006-09-28 2 2006-11-09

Download CSV file
‘ Mars B missions | @ Map | °Advanced = B3 Stereo Download BASH script with wget calls
I © Projection on the Web (POW) I

Go!

Jse®
6 2006-11-12

W

5 2006-11-11

Jsem

7 2006-11-14 8 2006-11-16

Set | bounding box below. . .
®)|  Positive East [} Max Lat Clear Bounding Box
[© o°to360° [ MinLon  29.60 MaxLon  Feature Finder ’
o - 21344 Min Lat 264.77 Select Typ [ B
(e)| | Planetocentri [ Ty
LW N Yo 5

e U r @ p LA N ET 2 O 24 ~’ / %&;ﬁ;él:ngagﬁagmoni *** ’ *** European Union’'s Horizon 2020 - grant agreement No 871149
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PILOT Planetary Image Locator ool

v Nt 2 ¥ Mg . = o8 Astrogeology: Cloud:Processin
2 _"\\\‘E- -’ 3" '.’v. ; | Y gy e p— T i 9 oy g

S Home List Pending Jobs Search Pilot

Choose Options for Map Projection on the Web (POW) Processing

Processing Templates (optional)
Files to Process
Name or Label

Image Options

4 vvvy

Projection

Specify Longitude/Latitude Direction/Domains
Projection
Eauirectangular e

Specify Longitude/Latitude
Direction/Domains

Defaults: Latitude Domain: Planetocentric, Longitude
Domain: 0 to 360, Longitude Direction: East

Genter Latitude

These are optional parameters to control Longitude and
Latitude environment for the projection. Planetocentric is
the recommended latitude type for most planetary
bodies. Longitude domain defaults to use a "0 to 360"
Extents degrees of Longitude. Longitude Direction can be set as

Center Longitude

© No extent defined User extent clip User extent fill
(recommended)

You can click on the map, choose your specific location by drawing polygons or use o L
pre-defined categories Dowricad Fl Format v

GeoTiBiTIH B y

Format Tips

Default: GeoJpeg2000 (geospatial jpeg2000, lossless
Percent Stretch compression)

When you select the images you want to download you can choose projection and R v FOW oy sgpon s 19 s

PDS compatible (version 3), GeoJpeg2000, GeoTiff,

O Byte,8Bit  Signed, 16Bit ) Floating Point, 32 Bit

PNG, and Jpeg. Al formats are lossless except for

ﬂ | e fO Ma t . 995 Jpeg. The PDS output format should be PDS

‘compatible but not necessarily PDS compliant for
archival purposes.
Add Job

By clicking “add job” and inserting the email address you will receive a link to
download GIS-ready data when they are read

RN Geology & Planetary Mapping i,
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Astropedia (USGS Astrogeology

USGS mapping and processed data products repository (mosaics, USGS geologic maps, shapefiles,
databases and useful tools)

https://astrogeology.usgs.gov/

science for a changing world

Search PDS Annex

ASTR»P EDIA Search MRCTR Geologic Maps Search Product Tvoe Soacecratt Instrument Redon Feature Finder

Found
Lunar and planetary cartographic catalog (© sSearch all of Astropedia Fiters: GIS*ready = w Topographic v ¥ Select... ¥ MOLA ¥ Select... ~ Select... Products: 5

[Mars MGS MOLA - MEXRSC Blended DEM Global 200m v2

Product Information: This data product, now at version 2, is a blend of digital elevation model (DEM)
data derived from the Mars Orbiter Laser Altimeter (MOLA), an instrument aboard NASA's Mars...

Mars MGS MOLA Global Color Shaded Relief 463m v1

Product Information: This map is based on data from the Mars Orbiter Laser Altimeter (MOLA) (Smith,
etal., 2001), an instrument on NASA's Mars Global Surveyor (MGS) spacecraft (Albee, et al.,...

Mars Global Surveyor MOLA Topographic Map

This map is based on data from the Mars Orbiter Laser Altimeter (MOLA) (Smith and others, 2001), an
instrument on NASA's Mars Global Surveyor (MGS) spacecraft (Albee and others, 2001). The image
used

Mars Global Surveyor MOLA Globe
The color shaded relief image used as the base for this globe has a resolution of 32 pixels per degree

(approximately 1850 m/pixel), and was produced and supplied by the MOLA Science Team. The
image...

Mars MGS MOLA Global Shaded Relief 463m v1
®

Product Information: This map is based on data from the Mars Orbiter Laser Altimeter (MOLA) (Smith,
etal., 2001), an instrument on NASA’s Mars Global Surveyor (MGS) spacecraft (Albee, et al.,...

Featured Projects:
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https://astrogeology.usgs.gov/

LOLA - Lunar Orbiter Laser Altimeter

Global DEM topography at ~118 m/pixel

LOLA global altimetry, source USGS Astrogeology ~— — Sources: NASA/GSFC/ASU

* X x

Geology & Planetary Mapping * *

= * * European Union's Horizon 2020 - grant agreement No 871149
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WAC - Wide Angle Camera goimoneta, 20

« Lunar global mosaic by stitching together 15.000 images acquired
between 2009 and 2011

Sources: NASA/GSFC/ASU
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MOLA - Mars Orbiter Laser Altimeter

Vastitas
Utopia Planitia borealis

3 %
<

i

O _
Elysium Mons aAmazonis .«

Chryse
Planiti

8

SN

- 3D shaded reliefglobal DT

Geology & Planetary Mapping * *
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Annex:s: s _ ASTR@®PEDIA
Download

Sample 1024px wide
OQriginal (tif*) (11 GB)

Clock to downlaod original data

Mars MGS MOLA - MEX HRSC Blended DEM Global 200m v2

Product Information:

Project, clip, convert format (e.g. PDS, GeoTIFF,
Jpeg) and download this product with Map a

Planet (re s account)
This data product, now at version 2, is a blend of digital elevation model (DEM) data derived from the Mars Orbiter Laser CLICK HERE for login advice for Chrome users.
Altimeter (MOLA), an instrument aboard NASA’s Mars Global Surveyor spacecraft (MGS), and the High-Resolution Stereo
Camera (HRSC), an instrument aboard the European Space Agency’s Mars Express (MEX) spacecraft. This was created in w

support of thermal modelling studies and product creation for Mars (Fergason et al., 2017; Laura & Fergason, 2016). Resolution
is 200 meters per pixel (m).

MOLA fired infrared laser pulses downward 10 times per second, and measured the time it took for the reflected pulses to return PDS Status: PDS 3 Like

from the surface. The image used for the MOLA base of this map represents more than 600 million measurements gathered

between 1999 and 2001. The average accuracy of each point is originally ~100 meters in horizontal position and the total FGDC: xml metadata
elevation uncertainty is at least +3 m. MOLA produced global topographic coverage with a spatial resolution of about 300 x 1000
m at the equator, and better near the poles. Ancillary Products

HRSC, the only dedicated stereo camera orbiting Mars, is a multi-sensor push broom instrument comprising 9 CCD line sensors ISIS3 Label (Ibl) 1 kB

mounted in parallel for simultaneous high-resolution stereo, multicolor and multi-phase imaging by delivering 9 superimposed PDS3 Label (Ibl) 2 kB
image swaths. The HRSC design permits stereo imaging with triple to quintuple panchromatic along-track stereo including a HRSC Coverage Mapv2 (pdf) (pdf) 7 MB
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Astropedia WMS (USGS Astrogeology)

«  WMS: Web Map Service

* Has several advantages:

« You can work on huge image mosaics

* You don't have to download any data (you can save disk soace)
* You can work on old computers

« But also disadvantages:
« Not possible to extract topographic information
* You depend on the quality of your internet network

All WMS USGS Astrogeology can be found here

https://astrowebmaps.wr.usgs.gov/webmapatlas/Layers/maps.html
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Astropedia WMS (USGS Astrogeology

o0
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© WMS/WMTS
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Murray Lab for Mars data visualization (and download)

http://murray-lab.caltech.edu

Mars data: HiRISE
Daven Quinn,

Selected area it >

: it
THEMURRAY EAR e
The Bruce Murray Laboratory for Planetary Visualization Bochodids
California Institute of Technology - Division of Geological & Planetary Sciences - Arms 262 199 of 116,779 displayed

ESP_012688_1765
7!

Global CTX Mosaic of e ——————
| GCewGIs i 3D Drone Mapping
ity 4K 3D Visualization

sssss ted

« QGIS CTX global mosaic streaming -

« (CTXtiles download
« HiRISE download
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Mars Express HRSC (High Resolution Stereo Camera) portal

https://maps. pIanet fu berlln de/
« Multi-orbit DEMs — »

« (CTXPan-Sharpened
Color HRSC o

» Equalized multi-orbit ‘
MOoSsaics

Camera FOV
37.8°x 11.9°
L
/
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The MarsSl service

NS

- https://marssi.univ-lyon1.fr/MarsSl/

©OMOLA
THEMIS-day
THEMIS-day + MOLA
CTX mosaic

Welcome, rpozzobon

Map Search Workspace Jobs

Nomenclature
HRSC team DTM
HRSC RDRV3
HRSC REFDRV3
OMEGA 128px
OMEGA 16px
OMEGA 32px
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CRISM targeted
CRISM survey IR-L
cTX

CTX stereo

HIRISE team DTM

HIRISE

HIRISE stereo 1

THEMIS IR Day L ]

THEMIS IR Day S

THEMIS IR Night L

THEMIS IR Night S

43.73438 : 62.71875
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https://marssi.univ-lyon1.fr/MarsSI/

JMARS - Java Mission Planning and Analysis for Remote Sensing

o0o JIMARS
1 E View Places Body Tools Options Help
https://jmars.mars.asu.edu TR
Reset Layers O Earth & Zoom @
Reload Saved Layers (O Luna W4T X -f\:) o
4 ’ ¥ @ Mars Kot Ao (
; ) O Mercury
(s O Pluto

melin
M Explore Mars % O Venus

) ) A Asteroids » :
00 L

A JAVA BASED GEOGRAPHIC INFORMATION SYSTEM

Jupiter System »
M Color Ma| e
# Mars System  » © 5

° d ata a n a |yS i S m ? Colorized Elevation H 4 d‘ et :'nz‘,i

Pluto System

* mission planning Y —

Uranus System » "
A Overlays - -

* visualization s ,

*  Mapping capabilities s
« Crater counting capabilities e

\ North Arrow

« Map streaming 0 ———e o

52 Lat/Lon Grid

« Import custom raster/vectors 000 — |

Q Nomenclature H
() —

Quick Access e l4a iéi 0|
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JARS - Java Mission Planning and Analysis for Remote -

https://jmars.mars.asu.edu

It is a geospatial information system (GIS) developed by ASU's Mars Space Flight Facility to provide mission
planning and data-analysis tools to NASA scientists, instrument team members, students of all ages and the
general public. IMARS has been available to the public since 2003. It is used in over 65 countries and has over
6,000 active users.

JMARS (for the Moon)

O Ceres
(O Earth

urchison
. H adni | ‘?‘”‘Temm. @® Luna
W LROCWAC Global 100m... } (R 2 O Mars
o6 g ) ) O Mercury
owrEI | Sommemn i ) O Pluto

k. Map Scalebar : ostin
o o JTurner O Venus

\ North Arrow

ersion: 5.1.

Asteroids Source: Jmars-Arizona University

o ot sl S raminarion . ¢ Jupiter System
22 Lat/Lon Grid § ‘ g !

000 —o
@ Nomenclature H

() | ©

Mars System
Neptune System
Pluto System
QuickAccess &g & : i ; | Saturn System

h OCENTRIC -2.063°N, 0.813°E Uranus System
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https://jmars.mars.asu.edu/

ARS - Java l\/||S§1on Plénning’iana Analysis for Re

https://jmars.mars.asu.edu

Tables and shapefiles can be imported as well as created and exported

All data are streamed via the application, with custom maps, databases and thematic basemaps
Used for several purposes among which observation strategy planning (e.g. HiRISE, CaSSIS)

Can stream shape models of asteroids in a 3D viewer

JMARS (for the Moon)
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