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Overview

Rigging
• Procedural 
• Skeletal 
• Anatomical

Posing
• Forward Kinematics 
• Inverse Kinematics 
• Advanced Methods (Style-Based IK + MeshIK)

Animation
• Keyframe Animation 
• Motion Capture 
• Physics-Based Character Animation

Animation Production
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Concept Art
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Modeling

The creation of a 3D computer-generated asset,
be it hard surface (planes, trains, automobiles) or

organic (davy jones, dementors, or digital humans).



Hard Surface Modeling

Rango: The town of Dirt...



Hard Surface Modeling

... and all the assets



Hard Surface Modeling

Modeling in Maya using reference images...



Hard Surface Modeling

final asset



Creature Modeling

Rango: From Artwork to Maquette to Final Asset



Creature Modeling

From Rango: 
Modeling Using The Maquette 

(Back Revisions)



Animation Production



Creature Setup

The process of preparing a creature for animation, 
including creature rigging, skinning, and simulation

setup for things such as hair, feathers, flesh,
muscles, and, in some cases, tentacles.



Rigging & Enveloping
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Rigging & Enveloping
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Mathmove & Layout

Matchmove: The process of replicating the real set,
camera, and camera movement in a CG world so that
3D assets can be integrated with the live action plate.

Layout: The process of integrating camera
matchmoves and “new” CG camera moves to create
a framework for a sequence, including manipulating

2D and 3D elements and environment.



Mathmove & Layout

Matching camera move from original background 
plate



Mathmove & Layout
... allows adding cg elements to the shot



Mathmove & Layout

Using placeholder geometry...



Animation Production



Animation
Rango: Character Walking Tests



Animation
Transformers: Facial Animation Tests



Animation
Transformers: Facial Animation Tests



Animation
Transformers: Facial Animation Tests



Animation Production



Creature Sim
Rango: Cloth Examples



Creature Sim
The Last Airbender: Hair Examples



Creature Sim
Flesh



Creature Sim
... and also rigids



Creature Sim
when things go wrong ;-)



FX Sim

The process of applying forces (such as mass, velocity,
and gravity) to particles and rigid bodies to animate items 

such as dust, wind, rain, fire, and smoke. 



FX Sim

Harry Potter 6: Fire Simulations



FX Sim

Poseidon: Water Simulations



FX Sim

Poseidon: Water Simulations



FX Sim

Poseidon: Water Simulations
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Lighting & Rendering

Lighting:  The process of creating lights, assigning them 
attributes (color, intensity, direction, etc) and applying

them in a scene to interact with CG assets.

Rendering:  Calculating the effect of light on objects 
in a CG scene from the point of view of the camera, 

and creating a rendered element. 



Lighting & Rendering

Final shot is composed of several render passes



Lighting & Rendering

Render Pass: Ironman & Warmachines



Lighting & Rendering

Render Pass of Army Drones



Lighting & Rendering

Render Pass of Marine Drones



Lighting & Rendering

Render Pass of Navy Drones



Lighting & Rendering

Render Pass of Shadows



Lighting & Rendering

Render Pass of Cherry Blossom Simulation



Lighting & Rendering

Can you spot the passes in the final shot...



Animation Production



Animation Production



Overview

Rigging
• Procedural 
• Skeletal 
• Anatomical

Posing
• Forward Kinematics 
• Inverse Kinematics 
• Advanced Methods (Style-Based IK + MeshIK)

Animation
• Keyframe Animation 
• Motion Capture 
• Physics-Based Character Animation

Animation Production



Rigging



Rigging



Rigging



Rigging



Types of Rigging



Non-Linear Deformation



Non-Linear Deformation



Skeletal Rigging



Skeletal Rigging



Anatomical Models
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Anatomical Models
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Posing



Forward Kinematics



Inverse Kinematics



Three-link IK



General N-link IK



Style-Based IK
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Animation



Keyframe Animation
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Motion Capture



Optical



Motion Capture



Motion Capture

... becomes Mocap Data



IMocap

A new technique developed for Pirates of the Caribbean 2
 that enabled ILM to capture performance on location 

while maintaining a relatively small footprint.



IMocap
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Performance Capture



input video  
with markers

tracking

retargetinginput performance

Bhat et al. (2013)

Head-Mounted Camera



Back in 2009

Weise et al. (2009)



Li et al. (2013)



Snapchat



iPhone X





We can capture these…



Motion Capture???



Physics-Based Character Animation



Physics-Based Character Animation



Space Time Constraints
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Space Time Constraints
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Thanks!
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