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Vhy Does Art Work?

Do Rules exist, What are the Rules?

« How did these Rules come about?

« What Brain mechanisms are involved?



“The Neurological Basis of Aesthetic” by
Ramachandran and Hirstein

» Studies of the Human Visual System

 Artistic Technique & Art History

» Organize Results and Advocate Testing

Ongoing fMRI,Galvanic Skin Response,
BP & Heart Rate, Eye Tracking, Etc, ...



lamachandran and Hirstein’s Eight “Laws™ of Al

* The Peak Shift Principle

» Perceptual Grouping and Binding
* |solation of a Single Visual Cue

* Problem Solving

e Contrast Extraction

o Symmetry

» Generic Viewpoint

» Use of Metaphor:



"he Peak Shift Principle

Exaggerated elements are attractive.

Training Set
Testing Set
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’eak Shifted Color
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"he Peak Shift Principle

 Exists Across Visual Modalities

Outline, Color, Form, Motion, Highlight,
Depth are all susceptible to Peak Shift.

« Reward and Non-Reward Stimulus
Must be Close



_earning Speedup Via Peak Shift

10 Training Passes

1-2 Training Passes per Condition




\pplying the Peak Shift Principle to CG

e Contact Cues in Animation

» Distance Perception in VR

» Perceptually based Anti-Aliasing
» Limit Geometric Complexity

e Tlemporal Anti-Aliasing



derceptual Grouping

Similarity
Items that are the same are grouped. (Shape)




derceptual Grouping

Similarity
Group by intensity.
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derceptual Grouping

Similarity
Intensity overcomes shape.




derceptual Grouping

Proximity
Items that are physically close are grouped.




derceptual Grouping

Common Fate
ltems that move together are grouped.




derceptual Grouping

Continuity
tems that form or are joined by a line are grouped.
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derceptual Grouping

Continuity
tems that form or are joined by a line are grouped.




derceptual Grouping

Closure
Items that form closed regions are grouped.




derceptual Grouping

Past Experience
Items are interpreted based on surrounding items.




derceptual Grouping

Center item appears as the Letter B.




derceptual Grouping

Change the Surround




derceptual Grouping

Center item appears as the number 13.

1ages courtesy of Proféssor Charles Schmidt, Rutgers Universi



\pplying Gestalt Grouping to CG

nthony A. Apodaca, Larry Gritz



’erceptual Binding




’erceptual Binding




’erceptual Binding

Bev Dolittle



’erceptual Binding




’erceptual Binding




solation of a Single Visual Cue

 Helps focus a viewers attention.
Based on the observation
that differentiated brain cells
exist for the perception of,

color, depth, form, etc.

PUBLISHED 8Y THE AMERICAN PHYZIOLOGICAL SOCIETY

G ri nva I d et al _ VOLLME 74 HUMBER 1 JULY 1936



’hotograph




>ingle Visual Module




‘eak Shift applied on Single Visual Modul
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eak Shifted Line Art Faces




1ierman Grid, Count Black Spots at Intersection:




\pparent Movement




)p Art

Jridget Riley
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dea of Movement
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\pplying Visual Cue Research to CG

Take advantage of
ew computational
odels of Human Vision

Tone Mapping
Motion planning

FH. ™ =i
Antl -AI I aS I n g PUBLISHED BY THE AMERICAN PHYSICLOGEGAL SOCIETY

VOLU'ME T4 KUMBER 1 JULY 1985



’roblem Solving

Perceptual “problem solving” is reinforcin
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n Scene Elements

Arcimboldo




’roblem Solving in the Subject Matter

Vyeth



sometimes the Problem is Obvious




>ontrast Extraction

» Contrast is reinforcing.
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>ontrast (Intensity)




>ontrast (Size and Number)




>ontrast (position)




symmetry

Symmetry is attractive.




s ymmetry




seneric Viewpoint

Unique Vantage Points are Suspect.




seneric Viewpoint

'ﬁ http://www. multimania.com/ydog/



seneric Viewpoint in CG

- Choosing a Viewing Angle.
Blantz et al., Perception 99

- Avoiding confusing self occlusion.
Gooch et al., EGRW 01



Jse of Metaphor

“Visual puns and metaphors enhance art.

Metaphor: an implied comparison between
two things of unlike nature that still have
something in common.




‘his is Not a Pipe

Viagritte



"his is a Pipe Knot

Gooch



>onclusion

» This is just a Frame Work
» Not Everything is Included

* Look for more & better results in the future



"hanks

 NPR BOF, Tuesday 7:00, Menger Hotel

www.cs.utah.edu/~bgooch



3roadway Boogie-Woogie

Mondrian



‘hree Hotels on Broadway Boogie-Woogi

Caywood
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* One
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* Three



