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GEOLOGY, LANDING SITE SELECTION AND

ROVER TRAVERSES IN COPERNICUS CRATER 

(MOON).



WORKFLOW

1. Preliminary Study of the Area 

2. Geologic Mapping  

3. Scientific Stop Selection

4. Landing Ellispe Selection

5. Traverse Selection

6. Analysis             



1- PRELIMINARY STUDY
From regional to local scale: 

Credit: NASA – LRO 2017 LROC -WAC

Copernicus

Geomorphological Observations



1- PRELIMINARY STUDY 

Regional 

Spectral 

observations

LROC -WAC

Kaguya Multiband Imager

Olivine Content



1- PRELIMINARY STUDY  

LROC -WAC

Kaguya Multiband Imager

Plagioclase Content Iron Content



2- GEOLOGIC 

MAPPING

LROC -WAC

Iron ContentTusberti et Al., 2023



LROC -WAC

3- SCIENTIFIC STOP SELECTION
Do we have any scientific constrain? 

ESA Strategy for 

Science at the 

Moon 



3- SCIENTIFIC 

STOP SELECTION 

LROC -WAC

National Research Council - USA



3- SCIENTIFIC STOP SELECTION 

LROC -WAC

1. Bombardment history of the inner Solar 

System. (NRC Goal 1)

2. Structure and composition of the 

lunar interior. (NRC Goal 2)

3. Diversity of lunar crustal rocks (NRC Goal 3)

4. Lunar volcanism (NRC Goal 5)

5. Impact process (NRC Goal 6)

6. Regolith and weathering processes(NRC Goal 7)

7. Volatiles

8. IRSU

SCIENTIFIC GOALS 

Of the selected targets



4- LANDING ELLIPSES SELECTION

Credit: NASA – LRO 2017 LROC -WAC

Do we have any engineering constrain? 

• Latitude/Longitude

• Dimension and Orientations

• Slope

• Boulders/craters abundances

• Dust Coverage

• Thermal Inertia

• Albedo

• Radar Reflectivity

• They vary from mission to 

mission

• They mainly depend on the 

«Entry Descend and 

Landing parameters» (EDL)



4- LANDING ELLIPSES SELECTION

Credit: NASA – LRO 2017 LROC -WAC

3 concentric and 

Conservative 

Potential landing 

Ellipses
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4- BOULDER COUNTING

Credit: NASA – LRO 2017 LROC -WAC

L. E. 3

25x15 km L. E. 2

19x6.5 km

L. E. 1

13x7 km

2 km

1559 Boulders

1.9 x 10-4 Boulders 

per Square meter



4- CRATER COUNTING

LROC -WAC

L. E. 3

25x15 km L. E. 2

19x6.5 km

L. E. 1

13x7 km

2 km

3825 craters

53 Craters per 
Square Kilometer



4- SLOPE ANALYSIS

LROC -WAC

L. E. 3

25x15 km L. E. 2

19x6.5 km

2 km

3825 craters

1.31%

Forbidden Areas

10 km



5- TRAVERSES SELECTION

Credit: NASA – LRO 2017

Do we have any engineering constrain? 

• Maximum path lenght = 32km

• Ground Clearence = 30cm 

• Maximum Steepness = 16°

• Subdivide the Targets in 

subgroups and try to connect

them

• Being conservative

• Avoid Obstacles

• Draw a shorter version of the 

path for each traverses (B-Plan)



5- TRAVERSES SELECTION

Credit: NASA – LRO 2017

L.P.1

L.P.3

L.P.2

Long Traverse 1

Long Traverse 2

Long Traverse 3
5 km

L.P.1

L.P.3

L.P.2

Short Traverse 3

Short Traverse 1

Short Traverse 2

5 km



6- TRAVERSE ANALYSIS

LROC -WAC

L. E. 3

25x15 km L. E. 2

19x6.5 km

3825 craters

Kind of analysis extimation Time exitmation



6- TRAVERSE ANALYSIS

LROC -WAC

L. E. 3

25x15 km

3825 craters

Massironi & Ferrari 2019
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