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Space Science Data Center

Center for scientific operations, data processing, and data storage that provides support to various scientific space missions.
We are committed to acquiring, managing , processing and distributing space mission data following the FAIR principles (findable, accessible, interoperable and reusable), in
order to guarantee the maximum quality and usability of the information collected.
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MATISSE (NMulti Purpose Advanced tool for Instrumentsfor

the Solar System Exploration)
Completely written in Python 3, MIATISSE 2 is now available at https://tools.ssdc.asi.it/Matisse

} SPACE SCIENCE DATA CENTER)

Version 2.0.4194

S
==& MATISSE 2.0 -
o Multi-purpose Advanced Tool for Instruments for the Solar System Exploration Julv 2019 Nature Astronomv cover!

To use the old version of MATISSE (1.5, working but no more maintained) click here.
For any issue or information please contact Angelo Zinzi
Thank you

Search parameters

Missions Instruments

Select Target
1 Ceres B All selected (2) ~ None selected ~
Query Name (Optional) aS I O I I O I I l

Draw an area on map or search an object Geological Units

Search: Select: | Select an area on map &

This version gives access to:
VIR Vesta, Ceres
CRISM Mars (via PlanetServer)
MARSIS Mars (restricted access)
VIRTIS Venus (via EPN-TAP)
MDIS-NAC Mercury
Airless bodies thermophysical
model

* Visualizzation of data direcly from the tool;
* Visualization 3D models for small bodies;

» Thermophysical model: it is available in MATISSE a thermophysical model for airless bodies (Ceres, Mercury), capable

of predicting surface temperatures,

*  Martian radar addition: together with MARSIS and Gmap teams we added subsurface radar data to the MATISSE DB
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https://tools.ssdc.asi.it/Matisse

Advanced queries based on
models and geological maps

Models
and
Geology

1t is possible to execute
complex queries by command-
line and not only by browser
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A new
DBMS

A new version

of the tool to
overcome

fundamental
issues

Serviet
based

PostgreSQL |

MATISSE (Multi Purpose Advanced tool for
Instruments for the Solar System Exploration)

The PostgreSQL +

QO PostGIS allows you to
\A*\ define geological units in

a specific reference

system
User- You have a FITS file that already from
friendly the web page you can start editing and
interface analyzing.

% MATISSE 2.0

Visuslization
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GMAP
®

Geological Mapping

PLANMAP

Geologic Mapping of our Solar System

NEW FUNCTIONALITY IN MATISSE TOOL: Geological Naps

AD2_Aeokian-mass was...

03
02

-3AO

PM-MAR-MS-Crommelin Aeolian_Deposits

Very dark toned patchywith dunes and dust devir's

rim firsoff e % : Mid dark tonediin transition with the darker deposits
LD2_ELD'S ¥ Pl A v Crommelin terr:
Mosaico CIX Firsoff crater
[ ¥ 20_008772_1829_xn_02
¥ p17_007770_1794_xu_oo...
Mesa-forming ruggedhigh to mid elative albedo
-MAR-MS-Crommelin Urits_Crater_Rim

Rugged/bumpy appearance yardang-forming
Rim material bumped,mid to low rlative albedo

i mataria| bumpeciig rlstie abado
MAR-MS-CrommalinUnits_inner_Crater_Layared
Layarearge scal fold,fow relative alco

¥ 614_023791_1829 xn_02... Layered,partally foldedmid rlative albedo

Fugged/bumpy yardang-forming

P-MAR-MS-Crommelin nits Secondary_Craters Re

matisse_test=> select id,latlonsrid,ST_Srid(geometry), unit_name from geounits where id >=16@ order by i B 4 3 Teir 4 ming radial material

id; i material

id | latlonsrid | st_srid unit_name e

Intermediate plains

smooth plains

Crater materials-degraded

Intercrater plains

Hummocky crater floor

Degraded catenae

Crater materials-heavily degraded Zoin e

Crater materials-well preserved ;

Smooth crater floor : Sl

Aeolian Deposits_Mid dark toned

Areas of mounds within ELDs

Equatorial Layered Deposits

Lobate material hummocky dark

Crater terrace material bright

Urvara crater peak material

Crater floor material hummocky bright

Urvara floor material smooth

Crater floor material hummocky

Crater floor material dark

Yalode ejecta

PM-MAR-MS-Crommelin_CTX_Mosaic_vi

Coordinata Aiajdisativa modiics vetoe

Crater material-well preserved
Degraded catenae

We worked on creating tables in 4 & ' , ,
our database using codes ' '
written in Python.
These tables contain all the
parameters necessary for the
search and selection of units

Williams et al., 2018

MDIS NAC-MESSENGER

PLANMAP site, Wright et al., 2019
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Version 2.0.4194

MATISSE 2.0

Multi-purpose Advanced Tool for Instruments for the Solar System Exploration

To use the old version of MATISSE (1.5, working but no more maintained) click here.
For any issue or information please contact Angelo Zinzi

Thank you
Version 2.0.4194

MATISSE 2.0

Multi-purpose Advanced Tool for Instruments for the Solar System Exploration
Search parameters

Select Target Missions Instruments
To use the old version of MATISSE (1.5, working but no more maintained) click here. v VRIS -
For any issue or information please contact Angelo Zinzi

Thank you Query Name (Optional)

Search parameters
Draw an area on map or search an object Geological Units
Select Target Missions Instruments
Search setect lected.
Mars CTX (External) ~ Crater central peak material
Crater floor material hummocky
Query Name (Optional) Crater material
Crater material bright
Crater material dark
Crater terrace material
Crater terrace material dark
Lobate material knobby
Draw an area on map or search an object Geological Units Loete Inuee Koty ek
Lobate material smooth
Search: Selec ¥ None selected Lobate material smooth dark
Aeolian Deposits_Mid dark toned Occator pitfracture material bright
Areas of mounds within ELDs Tehs material

Equatorial Layered Deposits

Map Cre

minlon: -127.49  maxLon: -111.67  minLat:13.09  maxLat: 26.80

Version 2.0.4194

MATISSE 2.0

Multi-purpose Advanced Tool for Instruments for the Solar System Exploration

To use the old version of MATISSE (1.5, working but no more maintained) click here
For any issue or information please contact Angelo Zinzi
Thank you

Search parameters.
Map Credits: MGS MOLA Global Colorized Hillshade Select Target Missions Instruments

Mercury MESSENGER ~ MDIS-NAC (External)
minlon: 12563 maxLon: -7.61  minLat: 207  maxLat: 8.40
Query Name (Optional)

Draw an area on map or search an object Geological Units

The approach is very flexible and we can use the geometries of the

Crater floor material-hummocky
Crater floor material-smooth
Crater materials-well preserved

geological maps regardless of the dataset we want to analyze.

MATISSE automatically shows a detailed list of all geological
units in that area, accessible through a dropdown menu.

Map Credits: Mercury \ G! S DEN Color Shaded Relief 2km

minlon: 1313 maxLon: 2052  minlat: 5492  maxLat: 6125
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7. CERES: Occator crater

Furthermore, in MATISSE it is possible to correlate geological maps with the
thermophysical model. With this study it is possible to understand how the surface
temperature changes based on the type of soil.

Version 2.0.4194

To use the old version of MATISSE (1.5, working but no more maintained) click here.
For any issue or information please contact Angelo Zinzi

Thank you
Search
Search parameters
Select Target Missions Instruments
1 Ceres B Dawn ~ VIRVIS ¥
Query Name (Optional)
(oo
Draw an area on map or search an object Geological Units
Search: Seleci ¥ None selected

Crater central peak material
Crater floor material hummocky

Crater material
Crater material bright

Crater material dark

Crater terrace material

Crater terrace material dark
Lobate material hummocky

Lobate material knobby

Lobate material knobby dark
Lobate material smooth

Lobate material smooth dark
Occator pitffracture material bright
Talus material

Map Credits: Ceres_Dawn_FC_HAMO_CIrShade_DLR_Global_60ppd_Oct2016

minlon: -135.58  maxLon: 10113 minLat: 348  maxLat: 36.53

Nass, A. (2023)
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2. MERCURY: Hokusai crater

MATISSE 2.0
With MATISSE tool, we can quickly s e e —
identify and correlate geological e o any e o infarm
features with the presence of these '
particular craters, simplifying and Visualization

speeding up field research
Query: [Target: mercury] [Instrument: MDIS-NAC] [Observation: CN0220460307M_IF_5.IMG]
[Coordinates: minLon: 11.37 maxLon: 22.62, minLat: 53.06 maxLat: 62.19]

crater floor material hummocky_cfh
crater floor material smooth_cfs
crater material well preserved_c3
smooth plains_sp

2D Download FITS

File Edit View Zoom Scale Color Regions WCS Analysis

Vright et al.,

Version 2.0.4194
3

e Multi-purpose Advanced Tool for Instruments for the Solar System Exploration
Login
To use the old version of MATISSE (1.5, working but no more maintained) click here.

For any issue o information please contact Angelo Zinzi
Thank you

Smooth plains material

Search parameters
Select Target Missions Instruments.

Mercury g MESSENGER ~ MDIS-NAC (External) ~

Query Name (Optional)

Draw an area on map or search an object Geological Units

Search: | v None selected
Crater floor material-hummocky.

Crater floor material-smooth
Crater materials-heavily degraded
Crater materials-well preserved
Intercrater plains material

Smooth plains material

Map Credits: Mercury h MDIS DEM Global Color Shaded Relief 2km vi

minlon: 1067 2 minLat: 6352  maxLat: 63.36
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FUTURE TARGET INTO MATISSE TOOL

By integrating this unified
geological map of the Moon, we
aim to expand MATISSE into a
more comprehensive tool for
planetary scientists.

It allows us to set the stage for
future scientific studies, making
MATISSE not just a database for
Mercury and Ceres, but a unified

platform for planetary geology
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UPCOMING ENHANCEMENTS

CTX DATA

We are extending MATISSE's
capabilities by incorporating
new data sets for Mars.
Specifically, we will soon be
integrating CTX (Context
Camera) images to provide an
even more detailed view of the
Martian surface, further
enhancing our analytical
precision. This update aims to
meet the growing needs of the
scientific community in Martian
exploration.
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ISIS_MATISSE

conda activate isisenv

python3

import subprocess

filein ome/camplone/ISIS_MATISSE/P22_009816_1745_XI_055073W.IMG"
home/camplone/ISIS_MATISSE/P22_009816_1745_XI_055073W,cub"

isis', 'from=',filein, 'to="',fileout]

subprocess.call(command, stdout=subprocess.PIPE)

import subprocess TI FF

filein="/home/camplone/ISIS_MATISSE/P22 _009816_1745_XI_055073W,cub"

command=['spiceinit', 'from=',filein]

subprocess.call(command, stdout=subprocess.PIPE)

import subprocess 1 1
filein="/home/camplone/ISIS_MATISSE/P22_009816_1745_XI_05S073W,cub" Wh I Ie We Cu rre ntly Offer data In
fileout="/home/camplone/ISIS_MATISSE/P22_009816_1745 XI_055073W.cal.cub"

comand-{. cisgall. “from=" flein, to-" Cilegu] the FITS format, we are actively
working to introduce downloads
o< e print in the TIFF format. This addition

Object = mroctx2isis
IsisVersion = "6.0.0 | 2021-08-31"

B 2 e coalage/conda/suss/ s laany/bin will provide users with greater
ExecutionDateTime = 2022-07-13T12:07:57
HostName = Unknown

s © el flexibility and ease in processing

Description = "Import an MRO CTX image as an Isis cube"

Group = UserParameters
FRgM = P22_009816_1745_XI_055073W. IMG a n d a n a |yz I n g th e d ata .
TO P22_009816_1745_XI_055073W.cub
SUFFIX = 18
FILLGAP = true
End_Group

Group = Accounting
ConnectTime = 00:00:0
CpuTime = 00:00:0:

End_Group

End_Object

Object = spiceinit
IsisVersion = "6.0.0 | 2021-08-31"
ProgramVersion = 2020-12-22
ProgramPath = /home/camplone/.conda/envs/isisenv/bin
ExecutionDateTime = 2022-07-13T12:08:12
HostName = Unknown
UserName = camplone
Description = "Update SPICE data (kernels, pointing, and position) for
a camera cube"

Group = UserParameters
ROM _ 522 ppocic

ascii2geotif.py

from osgeo import gdal, osr, ogr
import numpy as np

import sys

import os

nun

python3 ascii2geotiff.py <outname> <target>

T

f=open('body_radii.txt','r")

lines=f. nes()

#result=[]

for x in lines:

if sys.argv([2] == x.split(' ')[0]:

a_radius=x. (" ")I[1l
b_radius=x.split(" *')[2]
c_radius=x.split(" ')I[3]
()

c_radius=c_radius.split('\n")[0]

if (sys.argv[2] == 'moon'):
radius="1737400"'

if (sys.argv([2] == 'mercury'):
radius="'2439700"'

if (sys.argv[2] == 'vesta_thomas'):
radius="'255000"

if (sys.argv[2] == 'ceres'):
radius='473000"

if (sys.argv[2] == 'mars'):
radius="'3390000"
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These changes will make MATISSE an even more powerful tool for the scientific community, facilitating access to
N E XT ST E P valuable data and making the platform more versatile and user-friendly

@ v

asi.it

POSSIBILITY OF SEARCHING FOR DATA BASED
ON THE AREA YOU WANT TO ANALYZE (e.g.
craters, valleys, etc.)

IMPLEMENTATION OF NEW FUNCTIONS FOR
SURFACE ANALYSIS DIRECTLY FROM THE
TOOL (e.g.topographic profile, spectral
analysis, high resolution DTMSs ...)

Matisse 2 © SSDC

250 500 km

ADDITION OF OTHER DATASET(BepiCoIombO,
CassIs; CTX, MARSIS, Mioon Data)
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PLANETARY CARTOGRAPHY WITH

Zomap MATISSE TOOL
®; e,
e B
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