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Introduction:  The Planetary Science Archive 

(PSA) is the European Space Agency’s (ESA) reposi-
tory of science data from all planetary science and ex-
ploration missions. The PSA provides access to scien-
tific datasets through various interfaces at 
http://psa.esa.int [1]. All datasets are scientifically 
peer-reviewed by independent scientists, and are com-
pliant with the Planetary Data System (PDS) standards. 
The PSA is currently implementing a number of signif-
icant improvements [2], mostly driven by the evolution 
of the PDS standard, and the growing need for better 
interfaces and advanced applications to support science 
exploitation. 
One of the most important evolutions is the need for 
better visualisation of observations with map-
projections within a controlled coordinate system. 

 
From SPICE to Projection:  As recently present-

ed [3], the usual approach for projection of observa-
tions on a surface is to follow the model 
SPICE!Camera!Projection. 

SPICE provides valuable information about space-
craft trajectory (SPK), spacecraft pointing (CK), and 
also information on the instruments (IK, FK) and tar-
gets (PCK, DSK). The PSA approach is to make use of 
the SPICE SPK and CK kernels to define the position 
and orientation of an instrument at a given time in 
space. This relies on a rigorous approach of defining 
and maintaining kernels of past and current missions, 
following the recommendations from NAIF [4]. PSA 
with the collaboration of the ESA SPICE Service is 
currently assessing/improving the status of the kernels 
of critical missions (i.e., Rosetta, MEX, EM16) [5] for 
the projection of observations on the surface of planets 
and small bodies. 

Instrument and Frame Kernels (IK,FK) provides 
the necessary information for defining an instrument 
model (e.g., camera model) to allow projections on the 
surface. Typical values correspond to the pixel size, 
apparent Field of View (FOV), focal length, reference 
frames, etc. Given that the PSA is relying on those 
kernels to define camera models, an update and review 
of them is currently on going to assess the missing 
information. Initial inspection has shown that the Ro-
setta IK and FK are in a very good shape to realize 
projections of observations on the shape model. 

Map projection is the ultimate step of this process, 
it projects at the right location on the object the obser-
vation that has been done, usually by a remote sensing 

instrument. To allow projection on the surface, one 
will need accurate definition of the reference frame of 
the target together with a shape model (e.g., DSK). 

 
PSA development:  The PSA aims at providing to 

the science community a tool that will allow 2 kinds of 
queries: 
1- An observation could be searched by criteria such 

as start-time, instrument, and illumination condi-
tions. The User Interface (UI) of the PSA will re-
turn a list of observations that match the criteria 
and will enable projection on the surface of the 
object for visualization. 

2- A user will be able to select a region on the sur-
face of the target and make a query of all obser-
vations covering the selected region (additional 
filters, such as the one mentioned above, could 
also be included to refine the search). The UI will 
return a list of observations that could be project-
ed on the surface of the object. 

 
67P/Churyumov-Gerasimenko:  Current development 
is focused on a tool that will allow projections of re-
mote sensing instruments field of views from the Ro-
setta instruments onto the comet 67P/C-G. Given the 
complex shape of small bodies, existing 2D mapping 
projections will not be optimial so that a 3D mapping 
needs to be implemented. This implies the use of non 
traditional GIS-tools. 
Mars:  Parallel development is done for the planet 
Mars given that ESA’s planetary missions in operation 
(Mars Express and ExoMars 2016) are both in orbit 
around the red planet. The UI providing the mecha-
nism of search and display for instrument of Mars Ex-
press and ExoMars will be following traditional GIS-
tools often used by the community. 
PSA current development is aiming at providing these 
functionalities before the summer 2018. The PSA will 
provide search functionalities for instruments for 
which kernels and geometrical information is reliable 
and available, as the PSA does not have the resources 
to create the missing information. 
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