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What is it and how does it work?



*additive manufacturing



An Example
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Good Morning America (1989)

3D Printing: how it started
• Chuck Hull, father of 3D Printing

• Came up with the idea in 1983 while using 
UV light to harden tabletop coatings.

• Developed many of the concepts and 
processes still in use today

• First commercial 3D printing system in 
1989



3D Printing today

From Rapid Prototyping to Rapid Manufacturing



3D Printing today

From Industrial Equipment to Home Use



“3D printing has the potential to revolutionize 
the way we make almost everything”

- Barack Obama, State of the Union Address, 2013



3D Printing – so what’s the big deal?
Eliminates barriers associated with traditional 

manufacturing techniques

– complexity is free*

– best for one-off’s
• cheaper, faster

– empowers new designers*
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Traditional Manufacturing

• Casting & Molding

• Milling & Machining

• Forming 

• Joining & Welding, etc
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Overview of 3D Printing Technologies

Base for 3D Printing: reconfigurable matter

Other Options?
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Laminated Object Manufacturing



3D Printing: What is it good for?

Medical Applications

Fashion

Consumer Products

Robotics

JewelryArt
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3D Printing: Too good to be true?



3D Printing: Limitations & Challenges

• Slow

– Printing 5’’ x 5’’ x 5’’ object takes 10+ hours

• Expensive

– $100’s / lb

• Unreliable

• Can you really make anything you can dream up?



3D Printing: Limitations & Challenges

• Geometry limitations: Overhangs, support 
structures & model clean-up















Bridging the Gap: Automated Steady 

Scaffoldings for 3D Printing,

Dumas et al., SIGGRAPH 2014

Perceptual models of preference in 3D 

printing direction,

Zhang et al., SIGGRAPH ASIA 2015





3D Printing: Limitations & Challenges

• Geometry limitations: Overhangs, support 
structures & model clean-up

• Print direction matters





– Surface accuracy

– Print time

– Minimize support volume / contact area

– Mechanical properties



weaker features stronger features

z



Enhancing the Structural Performance of Additively Manufactured 

Objects Through Build Orientation Optimization,

Ulu et al., Journal of Mechanical Design 2015



3D Printing: Limitations & Challenges

• Geometry limitations: Overhangs, support 
structures & model clean-up

• Print direction matters

• Material Usage vs Structural Integrity





Topology Optimization



AUTODESKS’s Dreamcatcher



AUTODESKS’s Dreamcatcher



Wang et al., Siggraph Asia 2013Lu et al., Siggraph 2014 Stava et al., Siggraph 2012



3D Printing: Limitations & Challenges

• Geometry limitations: Overhangs, support 
structures & model clean-up

• Print direction matters

• Material Usage vs Structural Integrity

• Print Volume





Chopper: Partitioning Models into 3D-

Printable Parts,

Luo et al., SIGGRAPH Asia 2012

Level-Set-Based Partitioning and Packing 

Optimization of a Printable Model,

Yao et al., SIGGRAPH Asia 2015



3D Printing: Limitations & Challenges

• Geometry limitations: Overhangs, support 
structures & model clean-up

• Print direction matters

• Material Usage vs Structural Integrity

• Print Volume

• Content Generation!



From Imaginative Concept to 3D 
Printable Design
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Stylized Hair Capture,

Echevarria et al., SIGGRAPH 2014

Copy the Real World/Adjust?/Paste



Capture and Modeling of Non-Linear Heterogeneous Soft Tissue,

Bickel et al., SIGGRAPH 2009
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Copy/Adjust?/Paste the Real World

Design and Fabrication of Materials with Desired Deformation Behavior,

Bickel et al., SIGGRAPH 2010
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From Virtual Assets to The Real World

3D-Printing of Non-Assembly, 

Articulated Models,

Cali et al., SIGGRAPH Asia 2012

Fabricating Articulated Characters 

from Skinned Meshes,

Baecher et al., SIGGRAPH 2012



From Virtual Assets to The Real World

Skouras et al., 2013 Zhu et al., 2012 Coros et al., 2013 Ceylan et al., 2013



From Virtual Assets to The Real World

Computational Design of Linkage-based Characters,

Thomaszewski et al., SIGGRAPH 2014



From high-level specifications to 
functional designs

Prévost et al., 2012 Baecher et al., 2014Vidimce et al., 2013



CS 15-467: Simulation Methods for 
Animation and Digital Fabrication



Assignment

• Design your very own pencil holder

– Just a concept drawing or description

– Don’t worry about the “how”

• Remember

– Endless design opportunities, think outside the box



“3D printing has the potential to revolutionize 
the way we make almost everything”

- Barack Obama, State of the Union Address, 2013


