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NEANIAS

Overview and Goals

Co-desing, implementation and delivery of cloud-based innovative services

22/09/2022

for

SPACE SCIENCES

(Astrophysics & Planetary Science)
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Listening to the community

organised successful
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USER REQUIREMENT COLLECTION TECHNICAL VALIDATION

Targeted survey involving experts from Internal technical assessment and independent
European Institutions validation sessions by
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NEANIAS

SPACE -

FAILR
data management

Planetary & Astrophysics
data visualization

Innovative approach
exploiting VR

22/09/2022

NEANIAS Space Services

SPACE -

Workflow for efficient map
making

Merging of images for
Mosacking of maps

Generation of large-scale
multidimensional maps

@Q@

SPACE -

Compact source detection
in all-sky surveys

Extended structure
detection and classification

Application on
SKA precursor data
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NEANIAS The NEANIAS SPACE Ecosystem

Core Authentication and Authorization Service

MAP MAKING AND MOSAICKING \

C:J
W @eo
ADAM-Space .‘
Explorer
SPACE-MOS

Core Computational Resources Services

irtual Reali
Core Visualization Services /
y \~ w7 .
» Cl STRUCTURE DETECTION WITH MACHINE LEARNING

[ DATA AND METADATA MANAGEMENT

SPACE-VIS

< ©©

SPACE-ML

\ Core Data Sharing Services, Spatial Data Stores ) Core Artificial Intelligence Services

Core Logging and A ing Services / Catalogue Service / Service Management System

core service

space INTECRATIONS validating
8 SERVICES 32 ) o e 400+ END-USERS
TRL 8 , £09, G, MO feedback/bugs

DataShare Al Vis
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VIALACTEA

Visual analytics tool
Exploitation of Galactic Plane surveys
Handling of 2D and 3D data

Multidimensional datasets
Filament & source catalogues

Data access IVOA compliant

ASTRA DATA NAVIGATOR

VR 3D visualization of stellar
catalogues (e.g. Gaia)
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NEANIAS SPACE-MQOS - Astrophysics data oo

CREATION OF IMAGE MOSAICS

HOMOGENEOUS & MULTIWAVELENGTH
LARGE SCALE MOSAICS

22/09/2022

MONTAGE

Widely adopted map making toolkit
Integration into Vialactea

Optimization to end-user needs

<7

CUSTOMIZED CUTOUT SERVICE

Cutout extraction from multiple surveys
Regridding and convolution
Conversion to same intensity units

Final images directly comparable
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NEANIAS SPACE-VIS - Planetary Data

\¢ ./

0 PLANETARY DATA ACCESS AND ANALYTICS

MORE THAN 40 TB OF PLANETARY DATA

PLANET SERVER

Calibrated data of Solar System bodies
Hyper-spectral data cube access
(OGCWCPS/ V(l)) Ivia REST AP

ADAM - Space

Earth global environmental data

Access to time series, forecasting

and long-term predictions
2/09/2022
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NEANIAS SPACE-MOS - Planetary data
oL/

USGS-ISIS3

Planetary data analysis

Advanced mosaicking capabilities

NASA-ASP

Digital Elevation Model Cartography
3D modelling from stereo imaging

(from satellite/rover missions)

Q MOSAICKING AND STEREOGRAMMETRY

CREATION OF CARTOGRAPHIC MAPS OF SOLAR SYSTEM BODIES
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22/09/2022

CAESAR

Unsupervised source finding from
astronomical maps

Compact and extended sources
Source characterization & post-

processing

Multithread & parallel processing for

large images
Ported to Cloud infrastructures
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SPACE ML > Astrophysics

DNN architecture based on different well-tested models, like

Mask-R CNN and Tiramisu

ASTRO ML

Hidden

Source classification with DNN
Based on well-known object
detection networks, trained on
astro data

Artefacts, Sidelobe & bad detection
rejection

ldentification of not-connected
source islands associated to same

physical object (e.g. galaxies)

NEANIAS OPEN EVENT | 1



S
NEANIAS
\¢ ./

|

SPACE ML - Latent Space Explorer @%@

Experiments list

LSE

2[0S Gscan

Name image size Channels num Preview Architecture Latent 'm Delste
128x 128 3 {rog"1 2 k 74 °
128 x 128 3 {ro-g-1.v"2) cae 64 | |
Visualization Silhouettes
pectral embedding :
affinity=nearest_neighbors ¥ 7
H
i
gaussian mixture
n components=5 | init pa
.
L ®e
111111
" —
Reduction &
Ay . ° §
pca % ‘e b
o0 0
‘ °
o
2 . °
¢ I
o o Clusters scores
R Calinski Harab
° Davies Bouldin
°
®
Cluster X S
% Elements per clust:

Analyse image datasets with
unsupervised ML

Extract a compact representation
from data.

Visualize data interactively.
Perform clustering to detect hidden
common features and support

novel classification schemes.
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NEANIAS Space Services accessibility

C

Atmospheric  Underwater  Space

<&®," SPACE THEMATIC SERVICES

NEANIAS service catalogue
EOSC service catalogue
OpenAIRE community portal

Space-Vis

“The service provides an advanced operational solution for data management and visual:
planetary FAIR data ad and popular tools like Vialactea, AstraDataNa

Atmospheric  Underwater ~ Space

Home News Explore  About

Space-Vis

SPACE Thematic Services

in NEANIAS project

| Space Services |

The NEANIAS Space Research is focused on the co-design of three innovative services in the Space environment for user-communities within R&D.
workfows ofa wide range of targeted user fom academicesearc nsttutons o industalstalceholders .. crospce engincering and elted

public g.space
FAIR Space Data Management and Visualization
The Space-Vis services are tallored for FAR Spa(e Data Management and Visualization. The services provide an advanced operational solution for data
and vi of ph and planetary FAIR data based on widespread and popular tools like ViaLactea, ADN and ADAM.

Vialactea Service
. The ViaLactea Service is aimed at exploiting astrophysical surveys of the Galactic Plane to study the star formation process of the Milky Way. The
ViaLactea Visual Analytic (VLVA) tool combines different types of visualization to perform the analysis exploring the correlation between different data,
e | C a e for example 2D intensity images with 3D molecular spectral cubes. All underlying data are managed in the ViaLactea Knowledge Base (VLKB). The
VLKB includes 2D and 3D (velocity cubes) surveys, numerical model outputs, point-like and diffuse object catalogues and allows for retrival of all the

avaiable datasets as well as cutouts on the positional and/or velocity axis. The Vialactea Service is provided by INAF-Istituto Nazionale di Astrofisica,
see its Terms of use and Privacy Policy.

thematic portal

for SPACE services
https./fthematic neanias.eu/SPACE/

Astro Data Navigator

The Astro Data Navigator (ADN) is a Virtual Reality environment built within the Unity game engine for visualizing large stellar catalogues. The
NEANIAS ADN accesses cloud services to support interactive data exploration and navigation mechanisms. e.g. for advanced comparisons in
multidimensional and multifrequency datasets. The ADN Service is provided by ALTEC

24/06/2021

Download ADN on GitHub for MAC 0SX and Windows


https://thematic.neanias.eu/SPACE/%E2%80%8B

7=\ Space Synergies and dissemination

NEANIAS SPIE.
S Involved in |
INTERNATIONAL PROJECTS CE P AL
&
desa __ ;. INITIATIVES () openPlanetary
mmEimmm Presented in ».. MILANO
computing  INTERNATIONAL CONFERENCES ‘?BV?PS.%‘
conference 2021 & gg i
WORKSHOPS

+
+ 0 3 i . .
\ Leiden < Sth Planetary y el ’ - e g
2020 KERS s Workanap App‘ljsa_ lonstofStatistical Methods and
Virtual L ;' M Madfiine Learning ifi the Space Sciences eu r@ PLANET 2024

Research Infrastructure

scientific dissemination reached
1 0 PUBLICATIONS 30 ARTICLES ~—~ wim 5 PEOPLE
{proceedings & journals} {on the website} {students & researchers}
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NEANIAS Hack the SCIENCE 2022
oL/ " T

Remote
Starting date 5 May 2022 = 25 June 2022
28 July 2022 prize ceremony

HACK SCIENGE 2022 3 challenges

A hackaton about science, sciéntific computing, user experience, cloud computing, D HACK TH E STE LLA R PO P U LAT' O N S
organized by the NEANIAS H2020 project : QO HACK THE PLANETS
O HACK THE SERVICES-WEBSITE UX

Teams

HACK THE STELLAR POPULATIONS 0 3 participants per team
Keywords: Milky Way, stellar populations, clusters, visual analytic, infrared, source finding p p p

Unravel the mysteries of our galaxy! Looking at a region of the Milky Way, your challenge will be to identify all the stellar sources that are grouped D M e nto rS to g U I d e

together into “stellar clusters” (i.e. group of stars physically bound). NEANIAS Space Services will be at your disposal to face this challenge: the ViaLactea .

service to retrieve the sky maps, the CAESAR service to identify the sources and the Astro Data Navigator to explore the stellar catalogues. P rI ZeS

A e-Voucher to each member of the winning
team

/;,'_.,.._Qi\
| %A / Hack the Science 2022

Project: Hack the Planets
Work group: OASBO

i ument (Credit: ESO)

«i 8
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https://sites.google.com/unimib.it/hack-the-science-2022

"\(?\.Q
NEANIAS

Timetable

Contribution List
Registration
Registration Fees

Call for Abstracts
Participant List
Important Dates
Invited Speakers

SOC & LOC

Organizers & Sponsors

CoviD-19

ML4Astro SOC

22/09/2022

ML4ASTRO International Conference

'MACHINE LEARNING

R B

Kai Polsterer

Heidelberg Institute for Theoretical Studies (Germany)

P Review of supervised and unsupervised learning techniques for astronomy

Kai L. Polsterer received his diploma In computer science at the Techaical

y of Di d, before he hed to physics das(ommy atthe
Ulerslty of Bochum where he recelved his PhD in Physics and Astronomy in
2011. During that time he was for realizing the control softy

for one of the main Instruments (LUCI) at the workd’s largest optical

the Large Besides working on control
fty he started d and applying hine learning techniques to
analyse complex and large data sets. He Is involved in the efforts of the
International Virtual Observatory Alliance, ensuring uniform access to
astronomical data and the IEEE task-f on mining
data. Currently he is head of the A group at the b

In person @ Catania + remote
3 days event
7 invited speakers

33 Oral + 33 Poster presentations

Supported by NEANIAS and other projects:
MOSAICO
CIRASA
INAF DS
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NEANIAS

22/09/2022

SPACE Services Demo Session (tomorrow)

9:30 > ADN VR, S. Velev (UoP)

9:40 > ADAM SPACE, S. Mantovani (MEEOQ)
9:50 - Vial.actea, G. Tudisco (INAF)

10:00 > CAESAR and AstroML, C. Bordiu (INAF) and ). Welsh (UoP)
10:10 > Latent Space Explorer, G. Vizzari (UNIMIB)

Interact with the service providers and try out the tools!

NEANIAS OPEN EVENT 17



NQN\IA c NEANIAS SPACE thematic page

\° L https://thematic neanias.eu/SPACE/

NEANIAS SPACE services catalogue
https://catalogue.neanias.eu/search;thematicArea=Space

NEANIAS SPACE Technical Documentation
https://docs.neanias.eu/en/latest/#space-services

NEANIAS SPACE OpenAIRE Community portal
https://neanias-space.openaire.eu/

NEANIAS SPACE main contact
eva.sciacca@inaf.it
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¢ INAF Z) §
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‘ S i ‘ JACOBS > = PORTSMOUTH
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