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Background 

 
Faculty at Virginia Tech Department of Computer Science and the Center for Human Computer 
Interaction have been studying the usability and productivity aspects of large high-resolution 
displays and immersive technology. Through empirical methods, we are identifying features and 
design aspects of these visualization systems and which positively and negatively impact human 
performance. We have addressed a number of relevant applications including Geospatial 
Analysis and Situational Awareness.  
 
Through our research programs, we have assessed the impact of large high-resolution displays 
on analysts – what we call the ‘Analytic Force Multiplier’ 

• 2-10x faster task performance 
• Analyze 22x more data, only 3x more time, while maintaining accuracy 
• Curved displays speed some tasks by 30% 

• Reduce frustration by 50% 
• Reduce virtual navigation actions by 75% 
• Increase physical navigation  300% 

• Greater situational awareness 
• Easier interaction 
• Short initial learning time 
• Visualization design guidance 

 
We have also noted productivity and insight benefits with our tiled High-Res displays of 
conventional monitor configurations. When configured as a flat wall, users show reduced 
frustration and more global insights. When the displays are curved, users show a 30% 
performance gain, reduced frustration, Less Fatigue (turning instead of walking), and more 
detailed insights.  
 
 
 



Proposed Requirements for X3D Earth 
 

 
1. High-resolution display workspaces for analysts enable analysts to accomplish 

more  tasks with more  data faster . 
 
REQUIREMENT: Ability to output display on multiple monitors with hardware acceleration  

 

  
 

  
 
 
 
 
 
 
 
 
 
 
 
 

2. Federated applications that support multiple 
views and event sharing (e.g. load, select events 
for brushing and linking) are beneficial for 
visualization tasks.   

 
REQUIREMENT: API to expose scenegraph nodes to 
external applications. Where Object IDs are consistent, 
the X3D SAI may be sufficient when used in 
combination with spatial statistics and reasoning tools. 



 
 

3. Immersive and Gigapixel display require interact ions that are not constrained to 
the desktop / WIMP paradigm. Our research in 3D use r interfaces has demonstrated 
that principled design can make large complex space s more intuitive to navigate, 
select, and manipulate. 

 
REQUIREMENT: Ability to compose engine interfaces through multiple input devices (e.g. 
head and device tracking data for gestural and 3D user interfaces, touch screens). 

 
 

 

   
 
 
 
 
 

 
 



Relevant Resources: 
 

VT Laboratory for Information Visualization and Evaluation : http://infovis.cs.vt.edu/  
 
VT 3D Interaction Group : http://research.cs.vt.edu/3di/  
 
 
Toolkits 

·  DMX - http://dmx.sourceforge.net/  
·  Chromium - http://chromium.sourceforge.net/  
·  SAGE - http://www.evl.uic.edu/cavern/sage/index.php 
·  ParaView - http://www.paraview.org/HTML/Index.html 
·  DIVERSE - http://diverse-vr.org/  
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