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Introduction: We can derive age maps for planetary
bodies we have never visited by counting craters (hum-
ber and size) on their surfaces. The more craters, the
older the surface. The technique was invented in the
early 1960s [1-2]. But although the resolution of plane-
tary imaging has increased by around 5 orders-of-mag-
nitude since then, the approach is the same: craters are
counted manually. The current best dataset for Mars is
a complete count of craters >1km in diameter: 385,000,
which took 6 years to count by hand [3]. We can use this
data to derive an age map for Mars, but it is at low res-
olution. Translated to Earth (specifically Australia) it
would let us distinguish two geological age units in New
South Wales and Victoria. But what if our crater count
dataset extended to all craters visible in the best global
imagery for Mars or the Moon? The size frequency dis-
tribution of craters scales as a power law, so we know
that there are 10s millions decameter-sized craters on
Mars. Manually counting them over the entire surface is
impossible. We developed and trained an automated
Crater Detection Algorithm (CDA) using a convolu-
tional neural network [4]. Initially, the algorithm was
trained by annotating images of the controlled Thermal
Emission Imaging System (THEMIS) (100m/pix) day-
time infrared dataset. The training dataset contains
7,048 craters that the algorithm used as a learning
benchmark. The results were validated against the man-
ually counted database as the ground-truth dataset. Our
CDA reproduced, within error, the manually compiled
database [4]. We have recently extended it to CTX im-
agery which has global coverage at 5m/pix [5] and in
specific areas, HIRISE (0.25m/px) imagery. The next
step is to apply the CDA to the moon.

Towards the ultimate crater database: Applied on the
global CTX mosaic [5] our CDA detected more than 94
million of craters larger than 25m in diameter, consti-
tuting therefore the biggest crater database ever built.
Numerous small secondary craters locally dominate the
crater population (Figure 1). These results are promis-
ing and can be easily transferable to the Moon. Applied
on high resolution imagery dataset such as NAC images
(0.5m/px) covering the surface of our satellite, this
method would allow us to date, with a high temporal
and spatial resolution, geological events having shaped
its surface. It will also allow us to identify the craters
associated with impact melt glasses collected during the
Apollo missions. This type of map could also aid with
finding suitable landing sites for future Artemis mis-
sions.

Figure 1: Mars crater detection map (RGB based on
size). The blue rays correspond to 800,000 small
(25m<D<75m) secondary craters formed by the ejec-
tion of material following the large Corinto impact
(D=13km).

Conclusion and future work: We have produced a
CDA that is an extraordinary tool with the potential to
help to the identification of particular region of interest
for future automated or human missions on the Moon.
At the conference, we will present the huge potential of
our technique by focusing on recent results acquired on
Mars and recent advances of our group to build the big-
gest lunar crater database ever built.
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