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Introduction: The LICIACube ASI mission has
been designed to acquire images of the Didymos-
Dimorphos binary asteroidal system and of the plume
generated by the DART-Dimorphos impact soon be-
fore and soon after this impact, happened on 26" Sep-
tember 2022.

In order to better witness this event, LUKE camera,
onboard LICIACube, has been commanded to acquire
images in a peculiar way, i.e., triplets of images at dif-
ferent exposure times is shoot in a very short time
range and they were separated from each other from 1
to 6 seconds, depending on the distance from the tar-
get.

In this way it has been possible to accurately cap-
ture details of both asteroid surfaces and plume dynam-
ics and, differently from what the DRACO camera
onboard DART, LICIACube has been allowed to take
images of both hemisphere of Dimorphos [1].

Dimorphos shape detection: In some triplets, lo-
cated soon before and soon after the flyby’s closest
approach, it has therefore been possible to detect the
whole projected portion of Dimorphos, using images in
the same triplets at different exposure times: in the
short-exposure images only the illuminated hemisphere
is visible, whereas in the long-exposure images, where
the plume and the illuminated hemisphere are saturat-
ed, the nightside (i.e., non illuminated) hemisphere of
Dimorphos becomes visibile in contrast to the bright
plume.

Using some standard Computer Vision algorithms
we developed VADER (Visual Algorithm for Dimor-
phos Ellipsoid Recognition) a semi-automatic algo-
rithm able to detect objects inside LUKE images, based
on the expected size of Dimorphos, as seen at the
known distances between LICIACube and the target.

In this way we succeded to isolate from the whole
image only the Dimorphos nightside hemisphere and,
by knowing the observational geometry and the major
and minor visible axes, to reconstruct the whole Di-

morphos’ projected ellipse in the LUKE FOV by in-
verting the ellipse formula.

Fig. 1: An example of hemisphere detection with
major (a) and minor (b) ellipse semi-axes

Once this ellipse is found for every image analysed,
using the geometrical considerations explained by [2]
we derived the 3D ellipsoid shape of Dimorphos.

Preliminary results: By comparing the shape of
Dimorphos found with this method with that found by
DART [3] it is evident (Fig. 2) that this latter is inside
the possible solutions allowed by the 20% uncertainty
in pixel position. However a shape more similar to
what expected on the basis of observations of different
secondaries and theoretical speculations [4,5] can also
be reasonable for Dimorphos by looking to both hemi-
spheres.
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Fig. 2: Allowed solutions of ellipsoid axes ratios
(purple area) compared with DART results (black point
with error bars)
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