


Introductions 
•  Hi, I’m Drew Skillman 
•  Project Lead: Kinect Party 
•  Background in Tech Art / VFX 



My Motivation for the Talk 



Rapid Prototyping Feels Different 

•  Don’t worry about doing 
things “Right” 

•  No Expectations 
•  No Pressure 
•  Cool things still happen! 





! Build confidence in new ideas, and share them 

!��Learn engine strengths and limitations 
!��Learn input strengths and limitations 
! Fail fast 
! Sign projects 
! Happy accidents 
 

Prototyping Payoffs 



Technical Artists 

•  Fantastic Background for Rapid Prototyping  
•  Fast iteration on art, code, and design 



vs Prototyping Rapid Prototyping 



Talk Overview 



Prototyping Platforms 



Examples from Kinect Party 



Prototyping for Next Gen 



Prototyping for New Input Devices 



Links! 



Prototyping Platforms 



Processing 
•  Java Programming Environment 
•  Cross platform (Mac/PC/Linux) 
•  (Also Android) 
•  Great for 2D! 



Processing 



Processing 



Unity 



Unity 
•  C# and Javascript  
•  High level 3D support including OpenGL ES 2.0, 

DirectX 11, etc… 
•  Massive Community 
•  Great for 3D! 



Double Fine’s Buddha Engine 
•  Proprietary C++/Lua based engine 
•  Developed for Brutal Legend 
•  Used for Kinect Party and Happy Action Theater 
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Rapid Prototyping 



Rapid Prototyping 
•  Minimize Compile Times 

o  Maximize iteration 

 



Rapid Prototyping 
•  Minimize Compile Times 

o  Maximize iteration 

•  Use Building Blocks 
o  Don’t ever start from scratch if you can help it 

 



Building Blocks 
•  Processing: Libraries 

o  http://processing.org/reference/libraries/ 



Building Blocks 
•  Unity: Unity Packages 

o  Asset Store 



•  Buddha Engine: Perforce! 
o  Every Double Fine game is a possible building block for art assets or code 

Building Blocks 



Rapid Prototyping 
•  Minimize Compile Times 

o  Maximize iteration 

•  Use Building Blocks 
o  Don’t ever start from scratch if you can help it 

•  Sketchbook Approach 
o  Make it easy to start, easy to branch, easy to experiment 
 



Sketchbooks 
•  Processing: 



Sketchbooks 
•  Unity: Branching an Idea 

o  Every asset path is relative, just duplicate project folders 



Sketchbooks 
•  Buddha Engine: 



Sketchbooks 
•  Buddha Engine:  make_new_activity.py 



Rapid Prototyping 
•  Minimize Compile Times 

o  They kill creativity dead 

•  Use Building Blocks 
o  Don’t ever start from scratch if you can help it 

•  Sketchbook Approach 
o  Make it easy to start, easy to branch, easy to experiment 

 



Examples from Kinect Party 



Processing Prototype: Depth Freeze 



Processing Prototype: Depth Freeze 
•  We had fun with this 



Shipping Version: Future Booth 



� Build confidence in new ideas, and share them 

���Learn engine strengths and limitations 
���Learn input strengths and limitations 
� Fail fast 
���Sign projects 
���Happy accidents 

�!� 
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Processing Prototype: Fire 
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GLGraphics Library 
•  Revealed the potential for full screen shaders 



GLGraphics Library 
•  Define some textures, 

render targets, and full 
screen shaders 



GLGraphics Library 
•  Initialize Them 



GLGraphics Library 
•  Initialize Them 



GLGraphics Library 
•  Apply Shaders to Textures (like a video feed) 



make_new_activity.py –n Blizzard 



make_new_activity.py –n Blizzard 



•  Raw Depth 

make_new_activity.py –n Blizzard 



•  Sobel filtered depth 

make_new_activity.py –n Blizzard 



•  Isolating upward facing normals 

make_new_activity.py –n Blizzard 



•  Accumulation 

make_new_activity.py –n Blizzard 



Shipping Version: Blizzard 
•  It’s cool – let’s polish it up! 



Shipping Version: Blizzard 
•  Approximate illumination from normals 



Shipping Version: Blizzard 
•  Shift normals up to round out the snow 



Shipping Version: Blizzard 
•  Shift entire snow texture upward 



Shipping Version: Blizzard 
•  Apply post processing 



Shipping Version: Blizzard 
•  Particle Effects 



Shipping Version: Blizzard 



� Build confidence in new ideas, and share them 

���Learn engine strengths and limitations 
���Learn input strengths and limitations 
� Fail fast 
���Sign projects 
���Happy accidents 

�!� 

Rapid Prototyping Payoffs 



! Build confidence in new ideas, and share them 

���Learn engine strengths and limitations 
���Learn input strengths and limitations 
� Fail fast 
���Sign projects 
���Happy accidents 

�!� 

Rapid Prototyping Payoffs 



! Build confidence in new ideas, and share them 

��Learn engine strengths and limitations 
���Learn input strengths and limitations 
� Fail fast 
���Sign projects 
���Happy accidents 

�!� 

Rapid Prototyping Payoffs 



! Build confidence in new ideas, and share them 

��Learn engine strengths and limitations 
!��Learn input strengths and limitations 
� Fail fast 
���Sign projects 
���Happy accidents 

�!� 

Rapid Prototyping Payoffs 



Processing Prototype: Cloth 



Motion Blobs 



Motion Blobs Example 
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make_new_activity.py –n Funhouse 



Physics + Lots of Full Screen Shaders 
•  Force on a spring: F = -K × x 

K is “Hookes Constant” 
X is spring length 



•  Force on a spring: F = -K * x 
•  In HLSL: 

Physics + Lots of Full Screen Shaders 



Displacement Texture 



Weak Springs 



Strong Springs 



Shipping Version: Jello 
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make_new_activity.py –n Forbidden 



make_new_activity.py –n Forbidden 
•  Sketch put together entirely by our Character TD… 



Shipping Version: Costume Party 
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Kinect Party: Unused Prototypes 

Unused for various reasons 





make_new_activity.py –n EnergySwords 



make_new_activity.py –n Splosion 



make_new_activity.py –n Colbert 
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Prototyping for Next Gen 



Kinect Party 2.0? 
•  What would we do with the fancy hardware? 
•  Let’s experiment in Unity! 



Dub Step 



Unity Prototype: Audio Driven Dub Step 



Unity Prototype: Audio Driven Dub Step 



Unity Prototype: Audio Driven Dub Step 

•  Web Browser can be a great way to share ideas 



Unity Prototype: Audio Driven Dub Step 
•  Prototyping tools make it easy to manipulate data flow 
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Next Gen  
Performance 
•  Powerful CPU’s 
•  Powerful GPU’s 
•  Compute Shaders!! 

•  (Of course we have to 
make a compute shader 
based particle system!) 



Define Buffers and the Shader 



Initialize Buffers 



Run the Compute Shader 



Blit the results to the screen 



The Compute Shader 



Unity Prototype: Galaxy 
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Next Gen Physics 
•  What about physics performance on PS4 / XBOX3? 



Soft Body Physics 
•  Soft body physics is cool! 
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Prototyping for New Input Devices 



New Input Devices 
•  Explosion of Inputs! 

o  Motion Control (wii, kinect) 
o  Inertial sensors (6 axis, iPhone accelerometer) 
o  Touch, multi-touch 

•  A lot more is coming!   
o  Leap Motion 
o  Eye Tracking 
o  Face Tracking 
o  PS4 Controller 
o  High precision body tracking 
o  Oculus Rift 
o  BRAIN TRACKING 



Rapid Prototyping PS4 

 



Rapid Prototyping PS4 

 
•  Faking it! 

✚



Unity Prototype: Funny Fish 

 



Unity Prototype: Funny Fish 
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Kinect in Unity is Really Awesome 



Rapid Prototyping Leap 
•  Works great with Unity and Processing 

 



Leap Prototype 





Leap Prototype: Lil Bunny 





Leap Prototype: Dropchord 



MOAI Version 
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Prototyping for New Input Devices 



Hackers Hack it First 
•  Experiment and Evaluate new tech crazy early! 



Arduino IDE 
•  Looks identical to 

Processing 
•  Integrates tightly with 

Processing 
•  Can communicate 

with Unity as well 



BRAIN TRACKING! 
•  Can you make fun, interactive stuff with it?? 



Arduino Tutorials are Great 
•  Force Trainer + Arduino Uno 



Hrmmm…. What Next 
•  Obviously we MUST to wire this up to a particle system… 



Arduino Prototype: Brain Particles 



Wet Towel Midichlorians 



Wet Towel Midichlorians 
•  $50 mind control isn’t there quite yet… 
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Rapid Prototyping 
•  Minimize Compile Times 
•  Use Building Blocks 
•  Sketchbook Approach 

o  Cool things will still happen! 



! Build confidence in new ideas, and share them 
!��Learn engine strengths and limitations 
!��Learn input strengths and limitations 
! Fail fast 
! Sign projects 
!    Happy accidents 

!    IT’S SUPER FUN 
 

Rapid Prototyping Payoffs 



Getting Time at Work 
•  Get fast on your own time 
•  Use that speed to 

o  Communicate ideas 
o  Look dev 
o  Profile hardware 
o  Etc... 

•  Results pave the way for 
prototyping during work hours 



We have the tools for  
Interactive Sketchbooks 



We finally have the tools for  
Interactive Sketchbooks 



Links! 



Processing Versions 
•  Processing 1.5 

o  I used this for all the prototypes in this presentation 

•  Processing 2.0 (beta) 
o  Will be great soon  (fully OpenGL) 
o  GL Graphics library doesn’t exist so I’m not switching yet 

•  The following libraries were all used with 1.5 



Processing + Kinect Setup 
•  Processing 

o  www.processing.org 

•  Simple OpenNI 
o  code.google.com/p/simple-openni 

•  Drivers and Libraries 
o  OpenNI, NITE, PrimeSensor, SensorKinect 
o  All downloadable from:  
o  code.google.com/p/simple-openni/wiki/Installation 



Other Processing + Kinect Libraries 
•  OpenKinect (Mac OS X Only) 

o  http://www.shiffman.net/p5/kinect 

•  dLibs_freenect 
o  http://thomasdiewald.at/processing/libraries/

dLibs_freenect 



Processing Libraries 
•  Some of my favorite libraries: 

o  Fluid Simulation: msafluid  
•  http://www.memo.tv/msafluid_for_processing_v1_3 

o  Blob Detection: OpenCV  
•  http://ubaa.net/shared/processing/opencv/ 

o  Open GL: GLGraphics  *Not compatible with processing 2.0!
•  http://glgraphics.sourceforge.net/ 

o  Spring Physics: traer.physics!
•  http://murderandcreate.com/physics 

o  Box2D Physics: fisica!
•  http://www.ricardmarxer.com/fisica 



Arduino Libraries 
•  Brain Control 

o  http://frontiernerds.com/brain-hack 



Unity + Kinect Setup 
•  Unity 

o  www.unity3d.com 

•  Zig Fu 
o  Zigfu.com 
o  Install 

•  Zig Fu drivers 
•  Zig Fu Unity example package 



Some Cool Unity Packages 
•  Some of my favorite packages 

o  Easy Touch 
•  https://www.assetstore.unity3d.com/#/content/3322 

o  Decal System 
•  https://www.assetstore.unity3d.com/#/content/3779 

o  Visualizer Studio 
•  https://www.assetstore.unity3d.com/#/content/1761 



Prototyping on Mobile Devices 
•  Processing deploys to Android 

o  Almost instantaneous.  Performance limited.  No support for iOS 

•  Unity deploys to iOS and Android 
o  Very performant and robust.  ~2 minute compile time on my 2010 

macbook.   
o  Unity Remote helps mitigate some of that 





Visual Effects Artist Roundtable 
Room 120, North Hall 
11am – 12pm         Wednesday 
5:30pm – 6:30pm   Thursday 
2:30pm – 3:30pm   Friday 

Session PDF 
•  www.drewskillman.com/gdc2013_rapid_prototyping.pdf  

Augmented Imagination: Exploiting Kinect for Happy Action Theater 

Patrick Hackett | Weds 2pm-3pm |  303 South Hall 


