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• Results of plasma turbulence simulation 

• Floating point data on an unstructured mesh 

– 2D ring mesh  

– 3D toroidal mesh (each azimuthal plane is a 2D ring mesh) 

• Time-varying 

Target Data Overview 
Most visualization tools are designed to 

be used on either data in any regular grid 
or data in any unstructured grid. However, 
some datasets are difficult to view using 
these generalized tools, due to difficult 
geometry, or the need to correlate regions 
of the data that are not adjacent. Thinking 
outside the standard toolbox can allow the 
creation of novel focus and context views 
for such datasets. That is, by finding ways 
to turn the geometry to one’s advantage, 
more intuitive or illustrative views can be 
developed. 

• Self-occlusion hides focus areas 
– Depth problem that occurs with al 3D data 

– Toroidal/ring geometry doubles back on itself 

• “Wasted” screen space 
– “Holes” in the ring-shaped geometries limit the 

usable screen space 

• Spatial separation of comparison points 
– The distance between focus areas, especially 

temporally, makes visual analysis difficult and 
imprecise 

Challenges 

The evolution of this position is difficult to analyze 

When these 5 time steps of the 2D ring mesh data are laid out 
side-by-side in this way, a significant portion of the screen space 
within and between the rings remains unused. 

Combined Approach 
3D “Curtain Rod” View of Deformed Volumes 

• Combines the visual accessibility provided by 
deformation with the spatial efficiency of the “Curtain 
Rod” View 

Volumetric Deformation 
• During hardware volume rendering, a structural deformation is 

applied to the volume 

• When applied to the plasma turbulence data, the main challenge 
is to develop deformations that are both well-defined and 
functional when applied to a toroidal geometry 

 

• Allows exploration of areas of the data that would 
otherwise be visually inaccessible 

Volume rendering, 
No deformation 

Deformation 
opens the torus 

A mask is used to 
reveal the inner region 

“Curtain Rod” View 
• Consider each hollow plane or torus as if it were a ring threaded 

onto a rod 

– Not equivalent to stacking 2D planes into a volume: the angle and 
relative offset of the elements is variable. At most, it might be 
represented as a skewed volume. 

• Rings can be rotated around the rod or angled, and the spacing 
can be adjusted 

– As shown below, these manipulations can position each instance of the 
region of interest so that it is visually adjacent to the next 
 

• Highlights the evolution of the focus area 

• More time steps are visible in the same amount of space 

• Allows a very high data:screenspace ratio 

In this “Curtain Rod” view, the data progression is emphasized 
and the 15 frames of 2D ring mesh data fit easily into the screen space 

(Top Left) “Curtain Rod” view of 120 time steps. Notice the visible curves of the data progression. (Bottom) A different side of the 
same data. (Top Right) An example of a single time step, with a legend. 

Volumetric deformation applied to 4 time steps of a 
hollow 3D toroidal dataset. (Top) A diagram of the 
applied deformation. (Below, left column) Normal 
volume rendering. (Below, right column) The 
deformation is applied. Notice that the structures along 
the inner radius are more easily distinguishable, 
especially in the first time step. 

Combined approach applied to 15 time steps of a solid 3D 
toroidal dataset. (Left) “Curtain Rod” with normal volume 
rendering, i.e., no deformation. (Center) The front of each 
dataset is deformed with surgical-style retraction, in order to 
view the inner values. (Right) A mask has been applied during 
deformation, so that the inner area of the torus does not move. 
Thus, an inner layer can be viewed. 


