
Geophysical Research Abstracts
Vol. 20, EGU2018-993, 2018
EGU General Assembly 2018
© Author(s) 2017. CC Attribution 4.0 license.

Automatic Candidate Generation of sub-km Craters on Mars
Alistair Francis, Jan-Peter Muller, and Panagiotis Sidiropoulos
UCL, Mullard Space Science Laboratory, Space and Climate Physics, Dorking, United Kingdom (ucasafr@ucl.ac.uk)

Crater size-frequency distributions are used widely for dating the surface of Mars [1],[2]. This currently requires
an expert to manually digitise and label every crater in a given region. Crowdsourcing initiatives show some
promise in reducing the workload of experts, with projects such as MoonZoo providing expert-level performance
[3]. However, although the time spent by researchers may be reduced, there is a significant delay between starting
a crowdsourcing campaign and obtaining the results. Attempts to automate this process in the pursuit of greater
speed have suffered from errors of omission, which cannot be corrected quickly because of the need to search the
image for missed craters. Therefore, there is a need to automate candidate generation in such a way that errors of
omission are negligible. We present a state-of-the-art crater detection algorithm using unsupervised deep learning
and a supervised Random Forest [4], that performs better than previous pipelines on the same dataset [5],[6],
and shows robustness to previously unseen terrain. This algorithm can be quickly trained on an existing dataset
(available at github.com/ieee8023/CraterDataset), and then employed to produce a set of candidates with low
omission error rate from a HRSC nadir level-4 image, that can be verified by an expert within a simple GUI, and
leads to a large increase in speed when surveying a region for craters with no decrease in accuracy. This expert
verification of candidates could also be used to expand the training set of the model, allowing future iterations of
the algorithm to become more and more accurate.
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