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Introduction: Vesta is the 3rd largest asteroid in the main 

belt [1] and the first target of NASA’s Dawn mission which will 
begin its mapping phase in Survey orbit around Vesta in August 
2011. The Framing Camera (FC), one of three scientific instru-
ments onboard the spacecraft [2], contains a set of 7 color filters 
ranging from 0.44 to 0.97 microns in addition to a clear filter. 
The latter will be used mainly for mapping the morphology of 
Vesta’s surface whereas the color filters will provide hints about 
surface composition either through the creation of color compos-
ite images allowing identifying spectrally distinct units, or 
through the analysis of the color spectra in combination with la-
boratory spectra of well known Howardite-Eucrite-Diogenite 
(HEDs) and non-HEDs samples. 

Goals: Our study aims to find out what filter ratios and spec-
tral criteria are best to characterize terrains on Vesta using the 
data acquired with the FC filters in the visible-near infrared. Ob-
viously, our limitation is that we don’t have ground truth meas-
urements from the surface of this asteroid therefore we are going 
to assume that HEDs [3] and potentially other related types such 
as mesosiderites, pallasites and minerals like olivine-
orthopyroxene (OPX) mixtures are analogous to terrains that 
might be observed on Vesta [4]. 

Spectral criteria: Several spectral criteria such as reflec-
tance ratios, spectral slopes and pseudo Band I minimum were 
plotted as a function of ratios of FC color filters to look for the 
best color parameters that can be used to extract compositional 
information. Band I minimum is used as a proxy for band center 
as FC cannot measure the whole 1-micron absorption band that is 
essential to study the mineralogy of HED terrains. The slope be-
tween 0.75 and 0.92 microns is also used to characterize the left 
wing of the pyroxene Band I. Spectral parameters have been 
computed using publicly available laboratory spectra of HEDs, 
pallasites, mesosiderites and olivine-OPX mixtures after resam-
pling to FC filters. 

Classification: In order to be able to distinguish the putative 
meteorite analogs on the surface of Vesta we selected the most 
relevant plots showing clusters of data points in distinctive areas 
or linear trends for each type. For each of them, 4 or 5 plots were 
attributed and will be used to identify surface composition in FC 
data. According to our study, it is possible to distinguish between 
eucrites and diogenites by using specific FC filters. Other non 
HEDs types are recognizable as well. If none of the spectral cri-
teria are fulfilled, we may assume it corresponds to howardite-
like terrains or alternatively to another type of mineralogy that 
one can add to our spectral library after identification. Further 
testing of our method will involve effects of calibration, phase 
angle and temperature on the selection of plots and cross-
calibration with laboratory samples. 
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