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Motivace I

Komplexita

Složité problémy vyžaduj́ı složitá řešeńı.
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Motivace II

Efektivita

Hluboké struktury mohou být reprezentačně efektivněǰśı.
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Motivace III

Obt́ıžnost

Nastaveńı parametr̊u rozsáhlých model̊u je obt́ıžné.
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Postup

Data → hustota dat → generativńı model → klasifikátor.
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(Restricted) Boltzmann Machine

Asociativńı pamět’

Stochastický model

Pravděpodobnost excitace neuronu:

p(x t+1
i = 1) =

1

1 + e−bi−
P

j wijx
t
j

(1)

Energie:
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RBM – učeńı

Máme:

p(v , h) =
e−E(v ,h)∑

v ′,h′ e−E(v ′,h′)
(3)

Chceme:
p(v) = ptrain(v) (4)

Uděláme:

∂log p(x)

∂wij
= v0

i h0
j − v∞i h∞j (5)
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(8)
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Deep Belief Networks – Architektura, činnost, učeńı
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(Denoising) Autoencoders
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Stacked (Denoising) Autoencoders – Architektura,
činnost, učeńı

Čtená̌r snadno nahlédne.
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Podobné dokumenty

Experimenty
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Rozpoznáváńı č́ısel

MNIST (60 000 + 10 000)

Architektura DBN: 784-2500-2000-1500-1000-500-10
(11 965 000 vah)

Chyba:

DBN: 0.35 %
conv. SAE: 0.39 % (50 – 50 – 200 – 10)
SVM: 0.54 %
Backprop: 1.6 % (300 HU)
KNN (L2): 3.09 %
KNN (P2DHMDM): 0.52 %
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Sématické hashováńı

Architektura DBN: 2000 – 500 – 500 – 128

Jǐŕı Ǐsa Deep Neural Networks



Motivace
Modely

Experimenty
Zdroje

Zdroje I

http://deeplearning.net

http://yann.lecun.com/exdb/mnist/

Y. Bengio: Learning Deep Architectures for AI; Foundations
and Trends in Machine Learning, Vol. 2., No. 1, pp 1–127,
2009

D. C. Ciresan, U. Meier, L. M. Gambardella, J. Schmidhuber:
Deep Big Simple Neural Nets Excel on Handwritten Digit
Recognition; arxiv.org, March 1st 2010,
arXiv:1003.0358v1 [cs.NE]

D. Erhan, A. Courville, Y. Bengio, P. Vincent: Why Does
Unsupervised Pre-training Help Deep Learning?; Proceedings
of the Thirteenth International Conference on Artificial
Intelligence and Statistics (AISTATS 2010), Vol. 9, pp
201–208, 2010
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Zdroje II

D. Erhan, P.-A. Manzagol, Y. Bengio, S. Bengio, P. Vincent:
The Difficulty of Training Deep Architectures and the Effect
of Unsupervised Pre-Training
G.E. Hinton, S. Osindero, Y.-W. Teh: A Fast Learning
Algorithm For Deep Belief Nets; Neural Computation 18, pp
1527–1554, 2006
M. A. Ranzato, Y.-L. Boureau, Y. LeCun: Sparse Feature
Learning for Deep Belief Networks; Advances in Neural
Information Processing Systems (NIPS 2007), 2007
M.A. Ranzato, Ch. Poultney, S. Chopra, Y. LeCun: Efficient
Learning of Sparse Representations with an Energy-Based
Model; Advances in Neural Information Processing Systems
(NIPS 2006), MIT Press, 2006
G. Hinton, R. Salakhutdinov: Semantic Hashing; International
Journal of Approximate Reasoning, 2009
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