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https://www.youtube.com/watch?v=U-REWv1UhO8
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The Scientific Visualization Studio practice 

• Definition: Cinematic Scientific Visualization 

• Focus: Story, preservation of data, scientific integrity  

• Recipe: Collaboration between scientist, visualizer, producer, science writer 

• Method: Iterative Approach 

• Expertise: Seamless fusion of data from multiple sources 

• Content: Multiple formats, HD, UHD, hyper walls, dome shows, 360 



• Toolbox 

• Scientist approval for accuracy 

• Integral component of the journey of science

• Storyboard 

• Animation: Maya, Houdini 

• Rendering: Pixar’s Renderman, Mantra & SVS in-house shaders 

• Registration: IDL, in-house, commercial tools 

• Data Processing: IDL, python, scripts, programming

The SVS practice 



Arctic Sea Ice Minimum, 2021
https://svs.gsfc.nasa.gov/4941
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A few thoughts on the future of our practice



–David DiBiase, 1990

1977

“..In an essence it is an attitude: 
  The willingness to look for what can be 
  seen, whether or not anticipated.” 



1987

“Visualization is the method  
  of seeing the unseen.” 

–Thomas DeFanti, Maxine Brown  
and Bruce McCormick

1970s



1986

1983 2002



exploratory        confirmatory       explanatory 



transparency   paired with  openness   &    synthesis

The challenges of developing visualizations for broad audiences may also lay  

outside the strict academic barriers that fields and academic institutions  

build on purpose and require us to consciously engage in two set of praxes: 



https://earthdata.nasa.gov/eosdis/daacs
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Transparency and Openness Framework 

Declare number of data sources 

For each data source 

Source Economy 

Source Nature 

Source Interpretation 

Visualization Interpretation 

Release and point to the source 

Release Visualization products 

Create persistent reference to Released Product

  Based on practices: 

NASA 

Scientific Visualization Studio 

Data biographies, Krause (2019) 



Declare number of data sources 

For each data source 

Source Economy 

Source Nature 

Source Interpretation 

Visualization Interpretation 

Release and point to the source 

Release Visualization products 

Create persistent reference to Released Product

Transparency and Openness Framework 
https://svs.gsfc.nasa.gov/4908



synthesis

Dan Sandin Image Processor (IP), sometime between 1969-1973

processing

collaboration



Spiral 5 PTL, 1979. Dan Sandin, Tom DeFanti, Mimi Shevitz 
(Visual Music) Live recording before a small audience. Spiral 5  
is in the inaugural collection of Video Arts at the Museum of Modern Art (MOMA), New York. 
Image courtesy of Dan Sandin



Virtual Reality artwork: Particle Dreams in Spherical Harmonics, Dan Sandin 
Image courtesy of Dan Sandin



Iceberg (r11io1), 2004. Inigo Maglano-Ovalle 
Museum of the Art Institute of Chicago

iceberg



NASA Earth Day events, Washington, DC  



NASA Earth Day events, Washington, DC  



Data visualization, https://svs.gsfc.nasa.gov/4655 

Join our quest for visual wonder! 
We are hiring: 
https://tinyurl.com/n5hrpv87 

https://youtu.be/zNpsy6lBPBw
https://tinyurl.com/n5hrpv87


Scientific Visualization Studio, NASA/GSFC 

Universities Space Research Association  

Dan Sandin 

Bill Corso  

John Fujii 

Nicoletta Barolini  

Columbia University 
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Chapters 18, 20, 21 



Declare number of data sources 

For each data source 

Source Economy 

Source Nature 

Source Interpretation 

Visualization Interpretation 

Release and point to the source 

Release Visualization products 

Create persistent reference to Released Product

Transparency and Openness Framework 

• How was the data collected or derived? 

• Who collected the data? 

• Why was the data gathered?



Declare number of data sources 

For each data source 

Source Economy 

Source Nature 

Source Interpretation 

Visualization Interpretation 

Release and point to the source 

Release Visualization products 

Create persistent reference to Released Product

Transparency and Openness Framework 

• Temporal/spatial 

• Scale (local, regional, global) 

• Dimensions



Declare number of data sources 

For each data source 

Source Economy 

Source Nature 

Source Interpretation 

Visualization Interpretation 

Release and point to the source 

Release Visualization products 

Create persistent reference to Released Product

Transparency and Openness Framework 

• Data issues/limitations/completeness 

• Data assumptions you had to make  

• Data uncertainty



Declare number of data sources 

For each data source 

Source Economy 

Source Nature 

Source Interpretation 

Visualization Interpretation 

Release and point to the source 

Release Visualization products 

Create persistent reference to Released Product

Transparency and Openness Framework 

• Processing 

• Abstraction 

• Design 

• Key findings and limitations


