
Animation, Motion Capture, 

Keyframing
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What is Animation?

GraphicsAnimation = × Time



Techniques for 

Creating Animation

Keyframing

Data-driven Animation Physical Simulation

Procedural Animation



Keyframing



Keyframing





“Traditional” Animation?

http://blogs.suntimes.com/ebert/2011/01/the_best_animated_films_of_201.html

http://blogs.suntimes.com/ebert/2011/01/the_best_animated_films_of_201.html


Procedural Animation

http://www.massivesoftware.com/film-television-games//

http://www.massivesoftware.com/film-television-games/
http://www.massivesoftware.com/film-television-games/
http://www.massivesoftware.com/film-television-games/
http://www.massivesoftware.com/film-television-games/
http://www.massivesoftware.com/film-television-games/
reelfx_gatoradebuild_web.mov


Data-driven Animation

http://graphics.cs.cmu.edu/



Body Representation

• Kinematic Skeleton

• Anatomical

• Pure Mesh
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Motion Graphs

http://www.cs.wisc.edu/graphics



Motion Graphs Videos

http://www.cs.wisc.edu/graphics/Gallery/kovar.vol/MoGraphs/

Lucas Kovar (U. Wisconsin / ILM)
with Michael Gleicher

http://www.cs.wisc.edu/graphics/Gallery/kovar.vol/MoGraphs/


Interpolated Motion Graphs

http://www.seas.upenn.edu/~alla/

Alla Safonova (CMU / U. Pennsylvania)
with Jessica Hodgins

interpolated_motion_graphs.mov
http://www.seas.upenn.edu/~alla/


Interactive Editing

http://mrl.snu.ac.kr/~jehee/

Jehee Lee (Seoul National University)

http://mrl.snu.ac.kr/~jehee/


Dense Body Capture

Laser Range Scanning



Performance Capture from 

Sparse Multi-view Video

de Aguiar et al



Dense Marker Capture

Sang Il Park (CMU / Sejong University)

with Jessica Hodgins

Muscle_siggraph.mov


Uncanny Valley



Uncanny Valley or Not?

http://www.youtube.com/watch?v=jVfB6GhlwIM

http://www.youtube.com/watch?v=svc4verU0dc&feature=related

Let’s watch some movies 

http://www.youtube.com/watch?v=pkqzFUhGPJg

http://www.youtube.com/watch?v=jVfB6GhlwIM
http://www.youtube.com/watch?v=svc4verU0dc&feature=related
http://www.youtube.com/watch?v=pkqzFUhGPJg


Techniques for 

Creating Animation

Keyframing

Data-driven Animation Physical Simulation

Procedural Animation



Physics-based Animation

http://physbam.stanford.edu/~fedkiw/



Now for some details...



CMU Mocap Database

http://mocap.cs.cmu.edu/

http://mocap.cs.cmu.edu/


CMU Mocap Database

To define a motion, we need:

The skeleton file:   ASF format

The motion file:  AMC format

Let’s look at these...



Editing Motion Capture Data

How might you edit motions in such a 

format?

Retiming

Displacement curves

Keyframe extraction / edit keyframes


