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Representation

e Internal representation
» basis for reasoning
» unobservable
o External representation
» Facilitates
communication

» Agreed/negotiated
» Aware
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Representation

e Representation result of capturing
e Over-interpretation on

e Same yes, similar no
» success of NN, RBF
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External

e Sensory data
> images
» depth

> ooo

Language/Grammar
o “Mathematical’
> similarity
» integration/derivation
» generalisation
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Current approach

Apperance

e 438 — 5, Alastair Cook Gray Nicolls bat
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Current approach

Structure

e Summer, Field, Outdoor
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Current approach

Apperance

Structure

“Current”

e Worst of both worlds

Ek, Kragic

Abstraction by Structure



Structural Representations

Structural Representations

Ek, Kragic

Abstraction by Structure



Introduction Structural Representations Structural Models Conclusion References

Action Representation

2Aksoy et al. [2010]
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Amiga demos are demos created for the Commodore
Amiga home computer.

A "demo" is a demonstration of the multimedia capabilities

of a computer (or more to the point, a demonstration of the

skill of the demo's constructors). There was intense rivalry
during the 1990s among the best programmers, graphic
artists and computer musicians to continually outdo each

other's demos. Since the Amiga's hardware was more or less

fixed (unlike today's PC industry, where arbitrary

combinations of hardware can be put together), there was
competition to test the limits of that hardware and perform
i i feats by

multimedia computing in the late 1980s and early 1990s,

y the problem at
hand. The Amiga was the undisputed leader of mainstream

Structural Models Conclusion
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Structural Representations

String Feature Space®

AA NN AN AT NT

SANT) = [ 0 0 X2 A
S(ANNT) = [ 0 A2 AN A A4
O(AATN) = [ A2 0 N+ A2 0

3Lodhi et al. [2002]
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Action Representation

*Aksoy et al. [2010]
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Action Representation

“Luo et al. [2011]
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Test Setting ®
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Grasping®
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®Detry et al. [2012]
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Grasping®

®Detry et al. [2012]
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Gaussian Processes: Prior

RBF Kernel width=1
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Gaussian Processes: Prior

RBF Kemel width=1e-1
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Gaussian Processes: Prior

MLP Kernel
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Gaussian Processes: Posterior
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Gaussian Processes: Marginal Likelihood®

®Images: Neil Lawrence
Ek, Kragic

Abstraction by Structure



Structural Models

Gaussian Processes: Marginal Likelihood®
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Gaussian Processes: Marginal Likelihood®
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Gaussian Processes: Marginal Likelihood®
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Gaussian Processes: Marginal Likelihood®
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Shared Representations’
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"Ek [2008]Salzmann et al. [2010]
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Shared Representations’

"Ek [2008]Salzmann et al. [2010]
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Factorized Variance®
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Factorized Variance®
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Factorized Variance®
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Factorized Variance®
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Factorised Density®
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Factorised Density®

p(Y, X, U[0) = / p(Y[f, 0)p(fltu, X, 0)p(fulU|0)p(X)p(U|0)dtdfy
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Factorised Density®
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Factorised Density'®

Hand Over

OEk et al. [2011]Song et al. [2011b]Song et al. [20113]
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Factorised Density'®

Pouring

OEk et al. [2011]Song et al. [2011b]Song et al. [20113]
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Factorised Density'®

Tool-Use

OEk et al. [2011]Song et al. [2011b]Song et al. [20113]
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Factorised Density'®
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Tool-Use

OEk et al. [2011]Song et al. [2011b]Song et al. [20113]
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Structural Density
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Structural Density
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Structural Density
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Conclusions

e Generalisation not discrimination
e Less is sometimes more
e Model relevance
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Future Work
e Multidimensional structure
« Different generalisations

e Latent space priors
e New kernels
» know the characteristics of the space
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