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The purposes are:

- return astronauts to the Moon;

- establish a sustainable presence on it;

- use our satellite as an outpost to prepare future 
human missions to Mars.

1. INTERNATIONAL FRAMEWORK



In this context it will be essential:

1. to improve our ability to collet direct ground truth data and samples;

2. testing equipment and validate analytical methodologies.

3. Analogue sites have a greater degree of complexity in term of logistics and use of technologies 
in situ

1. INTERNATIONAL FRAMEWORK

Copernicus crater: a lunar impact 

crater located in eastern Oceanus 

Procellarum.

Meteor Crater is an impact crater in 

the desert of northern Arizona, United 

States.



To ensure long-term survival in a hostile environment, we need:

- a shelter that protects astronauts from meteorites, cosmic rays, and temperature excursion;

- the availability of in situ resources (ISRU);

- the possibility of landing safely.

2. GEOLOGICAL CONTEXT

Lunar South Pole Lunar Near-Side



2. GEOLOGICAL CONTEXT



2. FOCUS FOR HABITABILITY POTENTIAL

Credit: NASA

Credit: NASA/Astrobotic/SETI Institute/Dubai Future 

Foundation/Lee et al. 2019

Lanzarote, Canary Island

WAC+NAC



3. FIRST PHASE

The first phase will foresee:

- The identification of the most suitable terrestrial counterparts 

(Etna, Lanzarote, Lofoten);

- The mapping and 3D reconstruction;

- The analysis of outcrops by hyperspectral sensors;

- Ground Penetrating Radar (GPR) analysis.

Lanzarote, Canary Island, credit: ESA

Hyperspectral Cam, Geoscience Department (Padova)

GPR Cave Detection Simulation (Modified after Qiu et al. 2023)



4. SECOND PHASE

In the second phase:

- Rock samples will be analyzed at the hyperspectral, RAMAN and X-Ray diffraction laboratory;

- Test of technologies for ISRU utilization;

- Production of an integrated geolgical-compositional-ISRU map on the analogue site.

Hyperspectral Lab, Geoscience Department (Padova) Raman Spectroscopy, Geoscience Department (Padova)



5. THIRD PHASE

Daedalus Cam Mockup (Pernechele et al. 2022)

In the third phase we will test instrumentations as:

- Daedalus Cam and Daedalus Sphere;

- Instrumentation for in situ spectroscopy;

- Innovative drilling and robotic systems (?).



6. CHARACTERIZATION OF LANDING SITE 
PRONE TO HABITABILITY ON THE MOON

Having a solid database about geological characteristics of analogue sites allow us to: 

- search for similar compositional and morphological characteristics on the Moon and on Mars;

- understand if an area is an excellent candidate or not.

This is a convenience layer that combines, i.e. “NAC ROI Mosaics” over “NACs large inc (55 to 80)” over 

“WAC Mosaic”.



7. CONCLUSION

The goals of the project:

- Characterization of analogue sites in function of geologic processes and composition, safety, ISRU potential;

- Test existing and new technologies for exploration and ISRU utilization ;

- Characterization of promising landing sites on the Moon (near-side).



7. GANTT CHART



Thanks for the attention
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