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Introduction: Fireball observatory networks are responsible for the recovery of nearly every meteorite fall with
a  constrained  pre-impact  orbit  [1].  These  particular  meteorite  samples  reveal  a  glimpse  into  the  contemporary
geochemical and physical structure of small bodies within the solar system. Traditional searching methods used to
recover these meteorites involve team members walking in a line until the meteorite is found. We present an updated
version  of  our searching  techniques  which  employ drones  to  survey  the  fall  location,  and  a  machine  learning
algorithm to identify possible meteorites [2]. Our workflow also includes a user interface to facilitate sorting false
positives from promising candidates. 

Methods: To construct our machine learning software, we use the keras library in python [3], with tensorflow as
a backend. We train our neural network by imaging black rocks in real backgrounds and lighting conditions we
encounter  during  our  searches.  The  network  is  then  evaluated  by  using  a  test  set  of  images  that  contain  real
meteorites. We then apply this network to predict on the survey images collected by the drone. Any detections with
a confidence >90% are considered positive detections. These detections are then presented to two team members of
the searching party for sorting. If both individuals decide that a detection is a false positive, it is removed from
further consideration. Any remaining detections are upgraded to being meteorite candidates and are subjected to
semi-automated follow-up searches with a smaller drone. 

Results: Even though the global pandemic significantly delayed our efforts to validate our methodology, our
neural network positively identified 2 separate meteorites (Madura Cave and unregistered meteorite DFN-08) at
their native impact sites. Although both of these falls were first discovered using traditional searching methods, it is
a promising result that we hope to extend to other fall lines, in our efforts to automate much of the labor required to
recover meteorite falls in the future.
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