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Sign language avatars

• All are capable of displaying a stream of lexical units in the manual 
channel.

• Displaying processes beyond the manual channel is a challenge.

• Displaying co-occurring processes is an open question.



7/31/2017

2

A new framework

• Creates layers of co-occurring linguistic processes

• Supports synchronous, asynchronous coordination

• Provides an elegant, parsimonious method to facilitate flexibility in 

the introduction of multiple co-occurring processes

The challenge

• Linguistics
• Animation
• User experience
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Linguistic Processes

• Three requirements
L1:  Multiple processes can and will affect the same anatomy.
L2:  Processes can and will start asynchronously.
L3:  Processes may be enabled and disabled at the user’s

discretion.

Affecting anatomy
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Asynchrony

Sentence boundary

Affect

Question

Computer animation

• Requirements
A1:  Multiple processes will affect each bone.
A2:  All processes may have different start and end times, but

must be controlled in concert.
A3:  Processes may require a variety of animation techniques.
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Animation techniques
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Mocap Y
Artist created ? ? Y Y
Procedural Y Y Y Y
Linguistic Keyframe Y Y Y Y

New framework: linguistic layers
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New framework: animation techniques

procedural

New framework
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Combining the effects

= M

Problems of the Product

• No longer possible to identify transforms from contributing 
processes.

• Editing individual linguistic processes becomes nearly intractable.
• Commercial animation packages offer layered controllers to handle 

this problem.
• What if you’re writing your own software? 
• Or using a package that does not support layered controllers?  

M
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Example: processes influencing the spine

Processes influencing spine

• Four influences
• Manual channel (artist animated)
• Role Shift (procedural)
• Affect (pose + intensity curve)
• “Livening”  (noise)

• Should not interfere with each other!
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A better approach

• Manage each contributing process independently by restructuring the 
skeleton

• Each process has its own (duplicate) skeleton integrated into the 
avatar hierarchy

• Each process only affects its own skeletal bones

Restructuring the skeleton

• To original waist bone at the lexical 
(gloss) level, add a sub-bone for
• Affect
• Role shift
• Livening (noise)

• All co-located with the lexical bone.
• Each is bone has separate controller.
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The animation hierarchy at work

MA

MR
ML
MG

MG * ML * MR * MA = Mwaist

Deixis

Sentence boundary

Lexeme

Viseme

Question

Affect

Role shift

Gloss stream
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CUBS WIN.

neutral

CUBS WIN?

Anxious
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CUBS WIN?

Excited

Advantages

• No one linguistic process owns any anatomical feature.
• Utilizes existing structure of avatar’s animation hierarchy.
• Additional computation burden is minimal.
• Each sub-bone supports its own linguistic process.  Does not concern 

itself with neighboring processes.
• The number and function of the sub-bones is not set in stone.  Can be 

dictated by the linguistic application.
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Conclusion

• A new framework for layering linguistic processes.
• Capitalizes on existing avatar hierarchies.
• Provides flexibility in defining participating processes.
• Additional computational expense is negligible. 

A special thank you

• Diana Thorpe, CI, NIC  and longtime Cubs fan
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Thank you

Questions?

Visit us at http://asl.cs.depaul.edu


