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A CLOSE LOOK AT THE LOCATIONS OF EJECTA BLOCKS ON THE SURFACE 
OF THE ASTEROID IDA; W. Zeitler, J. Oberst, and B. Giese, DLR, Institute of Planetary 
Exploration, Rudower Chaussee 5, D-12489 Berlin, Germany. 

Abstract. We determined high-resolution Digital Terrain Models (DTMs) of the asteroid 
Ida using photogrammetric analysis of Galileo SSI stereo images to study the locations of 
ejecta blocks in detail. This beginning study of topography and surface slopes in the 
neighborhood of the blocks may reveal the origin of these objects. 

Introduction. Analyses of the he-resolution images of the asteroid 243 Ida, obtained by 
the SSI camera during the second Galileo asteroid flyby in August 1993, revealed 17 
"positive relief features", or "blocks", with diameters varying from 45 m to 150 m [I]  (Fig. 
1). The distribution of the blocks suggests they represent globally strewn ejecta from the 
crater Azzurra [2] or local ejecta from individual near-by craters [I]. However, these blocks 
may have moved significantly along surface slopes after emplacement; thus, their present 
location may only contain little information about the ejecta trajectories. To find clues about 
the origin of the blocks, we computed high-resolution digital terrain models (DTMs) to study 
the character of the terrain in their neighborhood. We determined the surface normal and 
gravity vectors at the individual locations of each block obtaining constraints on their 
emplacement stability. 

Method. We computed a DTM in the overlapping area of the two images #62339 and 
#62439 using the following steps: (1) Adjustment of the orientation parameters of all Ida 
images in a common bundle block adjustment [3]. (2) Matching of the two images #62339 
and #62439 using digital image correlation with a mesh size of one pixel. A total of 44421 
conjugate points were found. (3) Computation of ground point coordinates from conjugate 
image point coordinates by photogrammetric forward intersection using the adjusted exterior 
orientation from step (1). (4) Interpolation of the DTM. Ground point coordinates of the 
ejected blocks were then computed from image coordinates following the procedure of step 
(3). From the terrain model, the normal vectors at the sites of the ejected blocks were derived. 
Gravity vectors were calculated by the numerical integration over all small mass increments 
within Ida using the Ida global shape model [4]. 

Results. The resulting terrain model has a ground mesh size of about 34 m and covers the 
locations of blocks #1 through #7 according to the numbering scheme given in [I]  (Fig. 2). 
Preliminary inspection of the DTM data indicate that these 7 among 17 blocks are located on 
moderate slopes. Four of these blocks form a group (#I, 2, 3, 4) and lie in the middle of a 
broad plain. This possibly indicates that the objects have not moved to their present positions 
along slopes. This group includes the largest blocks in the sample (#I: 130 m, #2: 90 m). A 
second group contains two blocks (#5, 6) located close to the bottom of a high "cliff" 
suggesting they were displaced downhill by gravitational effects. We intend to complete this 
study with an analysis of the topography in the neighborhood of the remaining blocks. 

References: [I] Lee P. et al. (1996) Icarus, in press. [Z] Geissler P. et al. (1995) Icarus, in 
press. [3] Ohlhof T. et al. (1995) submitted to ISPRS, Wien 1996. [4] Thomas P. C. et al. 
(1995) Icarus, in press. 
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Fig. 1 Galileo image #62439 showing the locations of blocks #1 - #12. The area in 
DTM was derived is marked by a white rectangle. 
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Fig. 2 A perspective view of the computed terrain model with locations of blocks. 
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