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Introduction: Exploration in three dimensions can assist in 

the identification and characterization of important features in the 
Valles Marineris canyon system. The Fledermaus software pack-
age [1] permits the use of large data sets of high-resolution, such 
as data from the Mars Global Surveyor and Odyssey missions. 
The result in an analysis that is comprehensive and beneficial to 
Martian studies. Fledermaus can construct Digital Terrain Models 
(DTMs), drape imagery, perform data analysis and produce 3D 
flights (movies). We want to demonstrate how this 3D investiga-
tion can improve our understanding of the characteristics of fea-
tures in Valles Marineris. 

Method: Fledermaus is a visualization software capable of 
processing large data sets and providing interactive three-
dimensional data exploration and analysis. DMAGIC [1] is an 
application of the software that can process and prepare data files 
for Fledermaus. The first step is to create a DTM in DMAGIC 
using MEGDR global topographic maps [2]. Georeferencing and 
surface shading are then applied to the DTM. The color map can 
be altered at any time to better represent the data set. Images can 
be draped over the DTM resulting in a more detailed analysis of 
the area. Images that can be draped include MOC [3] and 
THEMIS [4] data. The second step is to assemble the DTM, 
shading, georeferenced and draped image files as Fledermaus 
objects. The final result is a three-dimensional object that can be 
analyzed in Fledermaus (the main application of the software). 
Fledermaus is also capable of producing three-dimensional 
flights through various terrains. The third step is to produce vari-
ous flight paths that can best reveal important aspects in areas of 
interest within Valles Marineris. These flights can be recorded 
and played back as movies, which allow the viewer to see the 
canyon system in detail and up-close.  

Discussion: The purpose of this study is to investigate fea-
tures of Valles Marineris using 3D exploration techniques. Vari-
ous canyons in Valles Marineris contain layers (e.g. Hebes, Can-
dor and Ophir Chasmata). By using 3D exploration, we can in-
vestigate these layers in detail without distortion of the high-
resolution data used. The draping of MOC data will reveal the 
locations of significant features and the draping of THEMIS data 
will help identify mineral and rock types. This allows us to iden-
tify the composition of the various layered sequences within the 
canyons.  
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