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The Australian Space Data Analysis Facility is delighted to formally and successfully 
conclude its part in the “A Machine Counts Craters on the Moon: The Progress Towards 
a Complete Global Impact Crater Dataset” project – a joint endeavour between Curtin 
University’s Space Science and Technology Centre (SSTC), CSIRO, Pawsey 
Supercomputing Centre, and ASDAF. This project aimed to unravel the geological 
history of the Moon by detecting and analysing the millions of craters constellating its 
surface with a machine learning algorithm, the Crater Detection Algorithm (CDA), 
which runs on Pawsey supercomputers. To achieve this, the team had to first convert 
the CDA – which was originally developed by CSIRO and scientists at the Curtin 
Institute for Computation and the SSTC to analyse Martian images – to analyse lunar 
crater images. This adaption commenced in late 2021 as one of the first ASDAF-
supported projects and reached statistical validation on Pawsey supercomputers by 
April 2022 (See Figure 1 for the project workflow). 

 

Figure 1: Technical overview of the workflow for the project. Source: Servis, K. 2022. 



 

 

 
The lunar crater images – compiled by the team of Dr Anthony Lagain, Professor 
Gretchen Benedix and Mr John Fairweather of Curtin University, and Kosta Servis of 
ASDAF/Pawsey – created the largest lunar crater database with over five hundred 
million individual craters, each over ~100m in diameter (see Figure 2). The analysis of 
this large dataset of high-resolution imagery by the CDA has opened further pathways 
for future research on the Moon. 
 

 
Figure 2: The surface of the Moon is seen through the crater detection algorithm. This map shows the 
distribution of ~250 million impact craters detected on Kaguya’s Terrain Camera images. Colours 
correspond to the dominance of craters by size: blue are craters less than 100m in diameter, green are 
between 100m and 150m and red are those between 150m and 300m in diameter. Source: Lagain, A., 
Servis, K., Fairweather, J. and Benedix, G.K. (2022). 
 
Dr Lagain expressed that ASDAF’s involvement in the project enabled the team to 
process large space datasets and develop state-of-the-art machine learning tools to 
analyse them. Furthermore, the collaboration helped the project make the best use of 
the high-resolution global imagery dataset available for the Moon, and furthered 
efforts to use information about the hundreds of millions of impact craters to research 
the evolution of the Moon’s surface. 



 

 

Having already displayed its usefulness in planetary science via publications produced 
in top-ranked journals, the CDA is expected to produce future publications regarding 
lunar science. In addition, Dr Lagain notes they are already considering future 
possibilities for the CDA as additional modifications could extract information from the 
crater images regarding the age, shape, and degradation of the craters – leading to 
information about the conditions of the asteroids that created them. Additionally, the 
algorithm could be retrained for terrestrial datasets to help in more earthly concerns. 
 
If you are interested in working with ASDAF to accelerate your innovation with space 
data and specialised data analytics, submit an Expression of Interest at asdaf.space/eoi.  
 
 


