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Marr MRAD =EFME [Marr 1969-71] AiRc

o fHITDO CL\D|BIRWIE(L ?
— /\BMODIBER (1969) : /\—t T O
- KM IR (1970) : e S
-ERE (8F) DIEH (1971) : Ei8iD

e cells in the neocortex are flexible categorizers—that
is, they learn the statistical structure of their input
patterns and become sensitive to combinations that
are frequently repeated. (Wikipedia)
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[Marr 1982]
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e Boltzmann Machine

e Deep Bel

lef Network
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e Wide anc

Deep Learning

o SBADMIREDMERET)L
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Olshausen and Field: Emergence of simple-cell ATHAE B SR AT
receptive field properties by learning a sparse O)/:E;)I/

code for natural images, Nature 1996
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Integrated Concept

Observaton State

Words Position Words Joint Angles | Words Visual Features
Place Concept Motion Concept Object Concept

KoOEE : EHET. i ZEILFE—4)LLDA &
b FE (C K DERIBR (CED <{TEHRTE, JSAI 2015
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Generative Adversarial NetworksC
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Variational Auto-Encoder
[Kingma 2014 ]

o HHBTEEHONRA XERMET )L %=
RIART - TCTEH=E20N

o ITBIRY7R

HRIETIL PO (X )=,
(FESFIL) 1 q(x]y)
DF FE p(y|x) //'

EZIAFRAFEEAN EEIMSESAFET A TAIgEmRTE> 5 —



Variational Auto-Encoder
[Kingma 2014 ]
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Deep Generative Models ch

e Variational Auto-Encoder [Kingma 2014]

e Deep Recurrent Attentive Writer: DRAW
[Gregor 2015]

e Generating Images from Captions with
Attention: AlignDRAW [Mansimov 2016]
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DRAW [Gregor 2015] ARC

e Deep Recurrent Attentive Writer
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KDH B : Gregor, K. et al.: DRAW: A Recurrent Neural Network
For Image Generation, arXive:1502.04623, 2015
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AlignDRAW
[Mansimov 2016]
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XDOH B : Mansimoy, E. et al.: Generating Images from Captions
with Attention, ICRL 2016 (arXive:1511.02793)
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p(X(t+ D)|X()
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e encoder: Y(t) = X(t)

e decoder: X(t) — Y(t)

e internal simulator : X(t) = X(t+1)

e —HAEFHI+=> =L —>3>

e INTZ Y(t) IS Em/R UFE 08
e Deep Generative Model ZfHHIAF ?
o BTHIRREZEMDEZ B 0] HE

EZIAFRAFEEAN EEIMSESAFET A TAIgEmRTE> 5 —



> —FEUL (NA X T+ ILS) Cmg

o p(x(t)|y(1),..,y(t)) ZXREFHETE

¢ %/HIJC‘:_EE/HIJT gd)uﬂ#7&‘ﬁ$ﬁt LC
/*;QT_’HK 7&'“5].
—$REIERETIVIRSHILY > T 1)L
- KD—RIC(FI\N—Fa0 TIL T 1)L IFZFEH
—-Deep Generative Model ZfHAHIAL ?

EZIAFRAFEEAN EEIMSESAFET A TAIgEmRTE> 5 —



E
J5>=> 70 EHIH C}I‘!

o Shamx * THRINSHEAN
o 1TH) (HFEADLTI) LEKREMNDEA

- R EREN CREROREN) ZT&miEbd D
TR (3%R) DEtE

e EI)LI—#{bFE

- TR, HET—IILOEEYE
o EFILNA—RREF

- FHEFILERAL CTHREE

- S
o RREZER], 1TENZERIDFFHRIFIERS

\Y|

EZIAFRAFEEAN EEIMSESAFET A TAIgEmRTE> 5 —



Y
=

ATRC

5> >0 &I
o ITENLIRAN (OR ) DEA

p(X(t+ 1D|X(@)

EZIAFRAFEEAN EEIMSESAFET A TAIgEmRTE> 5 —



AlphaGo

[D.Silver+ 2016]
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1n; — Pln;|x) = Sample number of sub-paris

procedure GENERATETYPE
A /I\ /\ K+ Pir) = Sample number of paris
'-1—} fori=1..xdo

i} sub-parts —!-D
) sub-p D L R
\ / J / l ‘l’ l si7 + Plsiz]5:5-1y) = Sample sub-part sequence
end for
iii) parts 3 b -) R, + P{R:|S, ... 58 1) =~ Sample relation
— j -b end for
iv) object N N N W {x, R, S} |
template relation: relation: I relation: return @GENERATETOKEN(y)) = Relurn program
attached along attached along attached at star
type level e

okenlevel AN AN AN
procedure GENERATETOKEN(x))
fori=1.xdo
v) exemplars S'L

vi) raw data l

N

4

end for

-

return 7'

MDOHE : Lake+: Human-level concept learning through
probabilistic program induction, Science 350, 6266, 2015
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Sensory-Motor Signal Language
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