N.L.J. Cox

PSIDA 2022 abstract

June 2022

EXPLORE - Innovative Scientific Data Exploration and Exploitation Applications for Space Sciences — The lunar case
N.L.J. Cox !, A. P. Rossi ?, G. Nodjoumi 3, J. Bernard-Salas*, D. Le Corre®, and the EXPLORE consortium

IACRI-ST, 260 Pin du Montard, Sophia-Antipolis (nick.cox@acri-st.fr),

2Jacobs University Bremen (an.rossi@jacobs-university.de),

3Jacobs University Bremen (g.nodjoumi@jacobs-university.de),
4ACRI-ST, 260 Pin du Montard, Sophia-Antipolis (jeronimo.bernard-salas@acri-st.fr),
SCentre for Astrophysics and Planetary Science, University of Kent, Canterbury, UK CT2 7NZ; ACRI-ST, 260 Pin du Mon-

tard, Sophia-Antipolis (dI387@kent.ac.uk)

Introduction: In this contribution we present the
EXPLORE Horizon 2020 Research & Innovation pro-
ject and its first outcomes. EXPLORE's main objective
is to develop and deploy a suite of scientific data ap-
plications (SDAs) to foster exploitation of scientific
data from planetary space & astrophysics missions.
EXPLORE is placed in a broader landscape of new
open science platforms, and initiatives such as the Eu-
ropean Open Science Cloud [1].

Scientific Data Applications: Within EXPLORE
six scientific data applications (SDAs) will produce
new scientific data products and offer new scientific
services. Two applications, L-Explo and L-Hex, inte-
grate data from a range of lunar missions to focus on
characterisation of the Moon’s surface and potential
human landing sites. The other four applications lever-
age data primarily from Gaia, developing tools to study
the evolution of our galaxy, interstellar dust clouds,
and support the discovery, classification, and charac-
terisation of stars. The SDAs utilise state-of-the-art
machine learning and visual analytics to enhance sci-
entific return and discovery of space science missions.

EXPLORE platform: To support the development
and testing of the SDAs we set-up a virtual platform,
https://explore-platform.eu which, in addition to run-
ning SDAs for users the platform, also has a space
browser functionality to easily find data for a selected
number of planetary missions (Figure 1: EXPLORE
platform space browser). The final goal is to deploy
the SDAs, under open-source licences, on different
cloud science platforms where and when possible (e.g.
ESA Datalabs [2] and ESCAPE Science Analysis Plat-
form [3]) to stimulate uptake and sustainability of both
SDAs and these platforms.

Lunar SDAs: The L-Explo service will be for
large scale mapping and geology with visualisations in
2/2.5D. L-Hex focusses on the smaller scale features
that are of interest to local, small scale (human and
robotic) exploration, with visualisations extending to
3D. Both SDAs interface to standard backends in order
to query and access ingested planetary data, and aim to
be complementary to existing initiatives such as Moon

Trek [4], QuickMap [5], and Orbital Data Explorer [6].
First proto-types will be deployed mid-2022.
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Figure 1: EXPLORE Itfrm acebrowser ‘
(showing the Lunar map)

Summary: EXPLORE’s ambition is to help de-
mocratise space science exploration and exploitation
with open data and open science. The lunar SDAs are
furthermore timely in light of the 50" year celebration
of the last humans to set foot on the Moon (11 Dec,
2022) and the global renewed interest to visit our ce-
lestial sister.
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