
Reaching for the stars with 3-D printing 
 
Discussions of big data often touch on the challenge of visualization.  An even greater challenge, 
though, is rendering the data into something comprehensible to people who have to use senses 
other than sight. That was the problem that astronomers faced in making what they picked up 
through the Hubble Space Telescope accessible to all people. Advances in 3-D printing provided 
the solution, allowing visual pictures to be rendered into tactile representations. 
   
Astronomers Carol Christian and Antonella Nota of the Space Telescope Science Institute in 
Baltimore began developing 3-D renderings with images of NGC 602, bright star cluster, in a 
nearby galaxy. In the new release , Nota described the difficulties inherent in the project:  
 

You can measure the sizes and brightnesses of space objects from the images, as 
well as some of the distances. But it's really hard to understand their 3-D 
structure. The work is scientific, but it's also guesswork and artistry to try to 
produce an object, which printed, will look like the image that Hubble has taken. 
So, we are basically designing the process from scratch. 

 
The 3-D printing process used is described here: <script type="text/javascript" 
src="http://hubblesite.org/lib/share_video.php?u=/hu/db/videos/hs-2014-03-b-
flash_video_16x9.flv&amp;t=/hu/db/2014/03/videos/b/flash_preview.jpg&amp;w=448&amp;h=
252"></script>  
They had to experiment with the level of detail and worked out that printing vertically worked 
better than printing horizontally. 
 
The 3-D rendition are made of plastic and incorporate various textures, like lines and dots to 
represent gas, dust, and filaments, while the stars are represented by raised circles. Varying 
heights correspond to levels of brightness; the highest circles represent the brightest stars.   
 
Prototypes of the 3-D printed images were tested on about the visually impaired. Over 60 
participant offered their reactions. Among them was Nijat Worley, who said,  "These 3-D images 
make me feel great because images of space objects were inaccessible and now all of a sudden 
they are accessible." Even though, “we don't know exactly what it looks like. …with this 3-D 
image you can get an idea of what it's supposed to look like and then use your imagination for 
the rest." 
 
The 3-D printouts were presented on January 7at the 223rd meeting of the American 
Astronomical Society. The video of that is here: <script type="text/javascript" 
src="http://hubblesite.org/lib/share_video.php?u=/hu/db/videos/hs-2014-03-a-
flash_video_16x9.flv&amp;t=/hu/db/2014/03/videos/a/flash_preview.jpg&amp;w=448&amp;h=
252"></script> 
 
The ultimate goal is to create 3-D printouts for every Hubble image that would be accessible to 
the public to print out over the web.  Nota looks forward to a time when “you will be able to 
press a button and out comes the object Hubble has imaged, and you will be able to hold it in 
your hands." 
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 That really would be something, and not just for the visually impaired. Kinesthetic learners, for 
example, understand things better when they can take them up through tactile senses rather than 
just through vision alone. Another benefit inherent in translating images into three dimensions is 
attaining greater accuracy in representation. Just like a globe is closer to the actual shape of the 
earth than a flat map, a spherical model would be closer to the nebula’s true structure than an 
arrangement of flat images.  
 
In this way, opening the wonders of space to the blind through 3-D printing may open the way to 
new ways of visualizing big data results more accurately with three dimensions to work with.  
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