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Smithsonian X 3D Tutorial 
L. Kelly Fitzpatrick and Hilary Wall 

 

What is Smithsonian X 3D? 
In November 2013, the Smithsonian’s Digitization Program Office launched the Smithsonian X 3D 

Explorer. The 3D Explorer is beta software that makes it possible for users to view and download 3D 
models of the Smithsonian’s artifacts from any 
computer with internet access and a compatible 
browser. The software was developed in 
collaboration with Autodesk, a corporation that 
specializes in 3D design software such as 
AutoCAD and Autodesk Maya. 
 

Why Use It? 
Interacting with Smithsonian X 3D can be the first 
step toward familiarizing yourself with the future 
of technological advance within libraries, 
archives, and museums.  
 

For a fun, educational, and productive learning experience where anyone can come face to face with 
objects held by Smithsonian collections in the familiar atmosphere of a web browser, the Smithsonian 
X 3D Explorer tool is changing the definition of collection outreach and patron interaction. 
 

How does Smithsonian X 3D work? 
The models are formed from a simplified point cloud that is created by 3D scanners. The point cloud 
establishes thousands of data points that make up the contours of the artifact’s surface.  
 
Adam Metallo, the 3D Program officer at the Smithsonian, explains: “We are essentially collecting 
lots and lots of measurements of an object, we take millions and millions of XYZ coordinates along 
the surface of an object and from there we can make an extremely accurate likeness.”1 
 
The following graphics help to illustrate how the point cloud works to generate a 3D object: 

                                                
1
 Museum & Galleries of NSW, “The Smithsonian X 3D Project,” Accessed February 19, 2014, 

http://mgnsw.org.au/sector/news/smithsonian-x-3d-project/. 

View of Embreea Orchid in 3D Explorer 
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The actual point cloud is much too complex to make available on a standard web browser. To 
compensate, the digital file is compressed, creating an accurate replica rather than an exact copy.2 
 
In addition to being able to view and manipulate these models with the 3D Explorer, users can also 
download the raw data and print the model on a 3D Printer. 

 
What is 3D Printing? 
Also called “additive manufacturing,” 3D printing creates objects by bonding many fine layers of 
material together to form one full object.3 While this may seem like a revolutionary concept, 3D 
printing has been used in the manufacturing industry for over ten years. And now 3D printers are 
becoming more affordable, with several models available for less than $1,000. There is also a growing 
interest in the concept, as projects like Smithsonian X 3D and other 3D design software, are making it 
possible for the public to download or even create their own 3D models. 
 

                                                
2
 Joseph Stromberg, “These New 3D Models Put the Smithsonian’s Most Renowned Items in Your Hands,” Accessed February 19, 

2014, http://www.smithsonianmag.com/smithsonian-institution/these-new-3d-models-put-the-smithsonians-most-renowned-items-in-

your-hands-180947679/. 
3
 M. Hoy, “3D Printing: Making Things at the Library,” Medical Reference Services Quarterly 32 (2013): 94-95. 

Circle drawn in Maya  Point cloud view of circle  

Graphic created in AutoCAD 2011 by Shaan Hurley 
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There are two main types of 3D printers: laser sintering and deposition. A laser sintering printer uses 
powdered material as base for printing objects. A laser draws the shape of object in the powder. A 
new layer of powder is put down to repeat the process, until the full object has been formed. It is 
possible to create detailed and delicate structures depending on the fineness of the powder and the 
precision of the laser. A deposition printer uses a print head similar to an ink-jet printer. The print 
head uses heated plastic to mold each layer of the object. When the plastic cools, the final shape of the 
object can be formed. This printer is cheaper and more common than the laser sintering printer.4 
 
In an article published in New Library World, Bruce Masses writes: “The library is uniquely positioned 
to make such a service available to patrons and it can be likened to other services that go well beyond 
its collection and offered to the public such as scanning, copying, printing, ripping, burning, 
downloading, and saving; all active library support processes.”5 
 
Exploring Smithsonian X 3D: 

● The Smithsonian X 3D Explorer requires an up-to-date internet browser that supports WebGL. 
○ WebGL is a JavaScript API (application programming interface) that makes it possible 

to view 3D and 2D graphics in a browser.6 
○ While WebGL is automatically available on the latest versions of Google Chrome, 

Mozilla Firefox, and Microsoft Internet Explorer, WebGL must be manually enabled on 
Apple Safari. 

○ For more information about which browser versions are compatible with the 
Smithsonian X 3D Explorer see: http://3d.si.edu/article/prerequisites. 

● To download a 3D Explorer model: 
○ Users must register with Smithsonian X 3D 

 
○ Download a 3D modeling software program, such as AutoCAD. AutoCAD and 
Autodesk Maya are available to students and educators for a free 30 day trial. If you are 
interested, check out: http://www.autodesk.com/products/autodesk-autocad/free-trial. 

 

                                                
4
 M. Hoy, “3D Printing: Making Things at the Library,” 94.  

5 Bruce Massis, “3D printing and the library,” New Library World 114(2013), 354.  
6 Sara Afzal, “Smithsonian Brings Historic Artifacts to Life Through 3D Printing,” Accessed February 19, 2014, 
http://mashable.com/2013/11/21/smithsonian-museum-3d/. 

http://3d.si.edu/article/prerequisites
http://www.autodesk.com/products/autodesk-autocad/free-trial
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Using X 3D Explorer Beta:  
 

1. First, check out established 
requirements straight from the 
source! 
https://3d.si.edu/article/getting-
started 

 
2. Browse Models 

 
3. Select 3D Model. Example: 

Eulaema Bee 
 

4. You’re met with three options: 
Tours, Download, Info. Select 
the Info option. 

 
5. Manipulate position of the 3D 

model by clicking and 

dragging as shown to the 
right. 

 
6. Select the pen tool to explore 

the following features: Layout 
Setup, Material Properties, 
Lighting, Background and 
Grid Color, and Additional 
Exploration Tools.  

 
7. In the following example, we 

used these tools explore and 
alter the 3D mode as shown in 
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the images below. In this example, we applied these tools to change the color gradient and 
lighting of the Eulaema Bee. 
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Moving Forward with Other Features 
Outside of the Explorer function, downloadable content available through X3D can create a tactile 
relationship between learner and object by utilizing an emergent technology: 3D printing. 
 
Downloadable 3D models are available to registered users in three resolution choices. 
 
To better utilize this function, contact a maker space or 3D printing establishment in your area. 
 
As 3D printers continue to rise in popularity, their significance will grow within both projects like 
X3D and our daily lives. 
 

Considerations and Limitations: 
● Although 3D Printing technology is still a largely unattainable tool, its accessibility is growing 

rapidly. 
● Smithsonian X 3D is still in beta - this means an improved product is on the horizon. 
● Moving forward, developers must work to carefully determine which historical, cultural, and 

scientific objects will have a place in 3D technologies.  
● Copyright issues may prove to be a challenge when determining who has access to 

manipulate the 3D models that are available online. Paul Debevec, a leading figure in the 
development of 3D graphics, points out: “For a museum curator, there are scary aspects to 
letting collections roam digitally on the internet…but it seems that Smithsonian curators 
understand the potential of all this, and I think they’re going to be on the forefront of making it 
happen.”7 

 

Abstract Value: 
It’s no surprise that the Smithsonian X 3D explorer is a fun and innovative way to interact with 
historical and scientific objects ordinarily restricted to information institutions - but in the grand 
scheme of things, it represents the 
following: 

● Smithsonian x3D Explorer is 
revolutionizing how we 
interact with our histories 
and changing how 
information professionals 
can visualize learning 
resources. 

● For the first time, anyone 
with access to a computer 
and internet connection can 
come face to face with 
objects ordinarily restricted 
to museums, archives, and 
special collections. 

                                                
7 Joseph Stromberg, “Watch: The World’a 3D Experts Converge at the Smithsonian X 3D Conference,” accessed 

February 19, 2014, http://www.smithsonianmag.com/smithsonian-institution/watch-the-worlds-3d-experts-converge-at-

the-smithsonian-x-3d-conference-180947682/#ixzz2tmKhJnEy. 
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Gunter Waibel, the director of the Smithsonian’s digitization office explains:  “With only 1% of 
collections on display in Smithsonian museum galleries, digitization affords the opportunity to bring 
the remaining 99% of the collection into the virtual light. All of these digital assets become the 
infrastructure which will allow not just the Smithsonian, but the world at large to tell new stories 
about the familiar, as well as the unfamiliar, treasures in these collections.”8 
 

Technological Value: 
● Smithsonian X 3D will undoubtedly be one of many technologically charged projects 

launched by archives, libraries, and museums, in coming years. 
● All non-profit educational use of X 3D tools is permitted in accordance with the terms of use 

readable at: http://www.si.edu/termsofuse. 
● Museum & Galleries of NSW writes: “These advanced methods of scanning are an important 

tool for conservation and not just for interpretation, providing a low risk alternative to 
plastering, modelling or handling fragile or damaged objects in order to mould and craft 
replacements and repairs losses.”9  

● Gunter Waibel emphasizes how “Curators and educators can use 3D data as the scaffolding to 
tell stories or send students on a quest of discovery. Conservators can benchmark today’s 
condition state of a collection item against a past state – a deviation analysis of 3D data will tell 
them exactly what changes have occurred.”10 

 
How Can I Learn More? 

Take a look at the Smithsonian X 3D Explorer tool for yourself: http://3d.si.edu/. 
  
The Smithsonian X 3D website offers a great selection of videos that help explain how the 3D 
Explorer works and what it can do. Check out: http://3d.si.edu/video-gallery.  

 
Smithsonianmag.com also provides some interesting articles with more in-depth descriptions about 
how the 3D technology is used to scan and render the models:  

http://www.smithsonianmag.com/smithsonian-institution/these-new-3d-models-put-the-
smithsonians-most-renowned-items-in-your-hands-180947679/?no-ist. 

 
If you would like to learn more about 3D printing and how the service is applicable to libraries, 
archives and museums, take a look at this article available electronically through the Simmons 
Library database: 

Hoy, M. “3D Printing: Making Things at the Library.” Medical Reference Services Quarterly 32 
(2013): 93-99. doi: http://dx.doi.org/10.1080/02763869.2013.749139. 

 
If you are interested in exploring a 3D design software, we recommend Blender 2.69. Blender is a 
free, open-source software that is easy to download and use: http://www.blender.org/download/. 

                                                
8 Gunter Waibel, “About Smithsonian X 3D,” accessed February 18, 2014, http://3d.si.edu/about.  
9 Museum & Galleries of NSW, “The Smithsonian X 3D Project,” accessed February 19, 2014. 

http://mgnsw.org.au/sector/news/smithsonian-x-3d-project/. 

 
10 Gunter Waibel, “About Smithsonian X 3D,” accessed February 18, 2014, http://3d.si.edu/about.  

 

http://www.si.edu/termsofuse
http://3d.si.edu/
http://3d.si.edu/video-gallery
http://www.smithsonianmag.com/smithsonian-institution/these-new-3d-models-put-the-smithsonians-most-renowned-items-in-your-hands-180947679/?no-ist
http://www.smithsonianmag.com/smithsonian-institution/these-new-3d-models-put-the-smithsonians-most-renowned-items-in-your-hands-180947679/?no-ist
http://dx.doi.org/10.1080/02763869.2013.749139
http://www.blender.org/download/
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