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Introduction:  433 Eros is a highly irregular object 

with best fit triaxial ellipsoid dimensions of roughly 33 
by 13 by 13 km and actual radii varying from 3.07 to 
17.69 km [1].  The combination of irregular shape, 
changing illumination during the NEAR orbital mis-
sion, and observation constraints complicated imaging 
for cartographic purposes.  The main cartographic 
product of the NEAR mission was a global photomo-
saic [2] which suffers from variations in lighting and 
distracting seams in places. Here, a new mosaicking 
effort is described which will improve on the previous 
product in both resolution and esthetics.  The new mo-
saic can be used to create maps in any of the various 
map projections now available for irregular objects.  
This work will be extended to Itokawa and other aster-
oids to be observed by Rosetta, Dawn and other mis-
sions, as well as comet nuclei and small satellites. 

Previous Work:  The main mapping effort to date 
[2] resulted in a global photomosaic which is available 
from PDS Small Bodies Node in Simple Cylindrical 
Projection.  This is useful for providing control infor-
mation, and can be projected into different flat [3, 4] or 
3D formats (e.g. [2], and see also the Gazetteer map on 
Mark Robinson’s Space Exploration Resources site at 
http://ser.sese.asu.edu/near.html) for visualization.   
However, the set of images used to compile this mo-
saic included views with varying illumination, not al-
ways ideal for surface feature identification or inter-
pretation.  For instance, crater Jahan near the north 
pole is virtually invisible, and the topography of the 
Himeros area is difficult to discern.  The grooves and 
ridges near Don Juan crater are barely visible.  Obvi-
ous mosaic seams and some minor defects of image 
overlap are also present.  Systematic mapping at larger 
scales has not been compiled, so the low altitude mo-
saic strips produced by NEAR have not been used to 
advantage in cartography.  For many users their con-
text may be difficult to determine on existing maps.  
For instance, the ponded fine material deposits cannot 
be observed directly on the standard basemap.  A lar-
ger scale is required to show these features, but at that 
scale mapping has not been systematic. 

Improved Global Mosaic:  The first step in this 
process is to compile a new global base map with more 
systematic lighting, to the extent possible for this ir-
regular object.  This work is in progress, but Figure 1 
shows part of the new mosaic in the 30° N, 330° W 
region, compared with the existing basemap.  Figure 2 
shows the south polar region out to 60 S, compared 
with the earlier map.  The control is the same: small 

craters or blocks on the old mosaic are used as control 
points to rectify images.  The improvement comes 
from a different selection of images and better seam 
removal.  The full mosaic, or as much as is ready at the 
time, will be shown on the conference poster. 

Systematic Quadrangle Mapping:  The new mo-
saic in Simple Cylindrical Projection suffers from very 
serious distortions caused by the irregular shape of 
Eros.  To address this problem and allow larger scale 
mapping, the surface will be divided into 14 quadran-
gles each spanning 60° in either direction in a manner 
consistent with previous mapping of Phobos, Deimos 
and Gaspra [5].  These represent the surface projected 
onto the best fit triaxial ellipsoid, not the true shape of 
Eros, using a map projection devised for this purpose 
[6].  A second set using the true shape of the body to 
control the projection may follow.  Figure 2 shows one 
of these quadrangles corresponding to the area seen in 
Figure 1.  These quadrangle bases will be augmented 
by higher resolution images than those used in the 
global mosaic, including the low altitude strips.  This 
will facilitate access to the strips by placing them in 
context.  Areas of special interest, such as regions with 
many ponds, may be mapped at still larger scales. 

Distribution:  All data produced for this project 
will be placed in PDS for general access. 
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Figure Captions: (figures on following page) 
 
Figure 1: Comparison of part of the existing mo-

saic basemap of Eros (left) with the new mosaic 
(right).  Simple Cylindrical Projection, extending from 
the equator (bottom) to 60° N (top) and 300° W (right) 
to 360° W (left). 

 
Figure 2.  The region shown in Figure 1 in a map 

projection designed to accommodate the irregular 
shape of Eros (Morphographic Equidistant [6]).  The 
asteroid surface is projected radially onto a triaxial 
ellipsoid.  The projection and digital scale are derived 
from the ellipsoid, not the asteroid. 
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