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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 26th Sep-

tember 2022. 

In order to better witness this event, the LUKE 

camera, onboard LICIACube, was commanded to ac-

quire images in a peculiar way, i.e., triplets of images 

at different exposure times are shoot in a very short 

time range with a separation ranging from 1 to 6 sec-

onds, depending on the distance from the target. 

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]. This 

different viewing geometry makes LICIACube images 

an important constraint on the shape of Dimorphos.  

Dimorphos shape detection: In some triplets, lo-

cated 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 im-

ages only the illuminated hemisphere is visible, where-

as in the long-exposure images, where the plume and 

the illuminated hemisphere are saturated, the shadowed 

(i.e., non illuminated) hemisphere of Dimorphos be-

comes visibile in contrast to the bright plume. 

Exploiting some standard Computer Vision algo-

rithms we developed an automated pipeline able to 

detect objects inside LUKE images, based on the ex-

pected size of Dimorphos, as seen at the known dis-

tances between LICIACube and the target. 

In this way we succeded to isolate from the whole 

image only the Dimorphos hemisphere of interest (e.g., 

the illuminated one in short-exposure images and the 

shodowed one in the long-exposure images – Fig. 1). 

 
Fig. 1: An example of hemisphere detection 

(timestamp 1664234241, exposure time 0.035 s) 

 

In particular, up to now in two cases we have been 

able to use pairs of images (short- and long-exposure 

ones), making it possible to quantitavely compare the 

results. 

Preliminary results: As can be seen in Table 1, 

the size of the Dimorphos shadowed hemisphere is 

comparable between all the long-exposure images pro-

cessed and it can be considered compliant to what 

found by DART [2]. 

 

Timestamp Exposure 

Time [s] 

Hemisphere 

area [m^2] 

Shadowed 

[Y/N] 

1664234241 0.035 5325 Y 

1664234241 0.0007 3133 N 

1664234242 0.05 5156 Y 

1664234242 0.0003 2150 N 

1664234244 0.035 5316 Y 

1664234244 0.0007 2165 N 

Table 1: Size of the hemisphere as computed with 

the CV algorithm 

 

On the contrary, the illuminated hemisphere detect-

ed by this algorithm shows a size smaller than the 
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shadowed one and not in line to what expected by tak-

ing into account DART measurements. 

However, by looking at the short-exposure images, 

a dark annulus can be seen dividing the illuminated 

hemisphere and the plume. It is likely that, by adding at 

least a portion of this annulus to the size of the illumi-

nated hemisphere, its size will become compliant to 

what expected. 

Conclusions and future works: Therefore we hy-

pothesize that not all the illuminated hemisphere is 

really visible in the short-exposure images, as part of it 

is located in the shadow of the plume. 

In the future we plan to improve our automatic 

Computer Vision algorithm, coupling it with simulated 

images (Fig. 2) and to process other image series, so 

that more robust results could be accomplished, in or-

det to better determine the shape of Dimorphos and 

thus helping reaching all the scientific objectives of the 

DART-LICIACube mission. 

 

 
Fig. 2: Simulated image corresponding to one of the 

observations here considerered. 
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