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[Ichisugi, ICANN 2012]

Yuuji Ichisugi, A Computational Model of
Motor Areas Based on Bayesian Networks
and Most Probable Explanations, In Proc.

of The International Conference on Artificial

Neural Networks (ICANN 2012), Part I,
LNCS 7552, pp.726--733, 2012.
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[Ichisugi and Takahashi, BICA 2018]

Ichisugi Y., Takahashi N., A Formal Model of the
Mechanism of Semantic Analysis in the Brain. In:
Biologically Inspired Cognitive Architectures 2018 (BICA
2018), Advances in Intelligent Systems and Computing,
vol 848. Springer, Cham, pp.128--137, 2018.

-y TR ATAGIDEIR

[Ichisugi, IJICNN 2007]

Yuuji ICHISUGI, "The cerebral cortex model that self-
organizes conditional probability tables and executes belief
propagation”, In proc. of International Joint Conference on
Neural Networks (IJCNN2007), Aug 2007.

[Nakada and Ichisugi, BICA 2017]

Hidemoto Nakada and Yuuji Ichisugi,
Context-Dependent Robust Text Recognition using
Large-scale Restricted Bayesian Network, In Proc. of
International Conference on Biologically Inspired
Cognitive Architectures (BICA 2017), Procedia
Computer Science, Vol. 123, pp.314--320, 2018.
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Daniel J. Felleman and David C. Van Essen
Distributed Hierarchical Processing in the Primate Cerebral Cortex
Cerebral Cortex 1991 1: 1-47
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[TEFDEED R EIZIET 53T Lallang et al. 1996]

Wang G, Tanaka K and Tanifuji M,
Optical imaging of functional organization in the

monkey inferotemporal cortex P T A
SCIENCE 272 (5268) 1665-1668 JUN 14 1996 Columns for Complex Visual Object Features in the Inferotemporal Cortex:

Clustering of Cells with Similar but Slightly Different Stimulus Selectivities
Cerebral Cortex, Vol. 13, No. 1, 90-99, January 2003
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RIEERIEF (PFC, Prefrontal cortex)
BIEBEDSH 45 (— REBH) &

6% (ANERNE) ZRLN\=EAH,

MATEEATEFXErZER=SL
&, BELRIEEZESMR
DEEPRTHAHAESZAZL
nTLhrd, |

THTSERTEY - MxFl P iFe |
http://bsd.neuroinf.jp/wiki/%E5%89%8D%E9%A0%AD%
E5%89%8D%E9%87%8E

BVAIFIEERI R E
DLPFC, Dorsolateral
Prefrontal Cortex
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OFC,
Orbitofrontal cortex

XD R http://en.wikipedia.org/wiki/Brodmann_area &\ 3


http://bsd.neuroinf.jp/wiki/%E5%89%8D%E9%A0%AD%E5%89%8D%E9%87%8E

Bl KRB E (ACC,

Anterior cingulate cortex)
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;K4 By 1 LS, ITEIE=2U T B KUY Eﬂuﬂ
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ahid,

MR R E - NEFiEE )

https://bsd.neuroinf.jp/wiki/%E5%89%8D%E5%B8%AF

%E7%8A%B6%E7%9A%AE%ES8%B3%AA
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https://bsd.neuroinf.jp/w/index.php?title=%E8%A1%8C%E5%8B%95%E3%83%A2%E3%83%8B%E3%82%BF%E3%83%AA%E3%83%B3%E3%82%B0&action=edit&redlink=1
https://bsd.neuroinf.jp/w/index.php?title=%E8%A1%8C%E5%8B%95%E8%AA%BF%E7%AF%80&action=edit&redlink=1
https://bsd.neuroinf.jp/w/index.php?title=%E7%A4%BE%E4%BC%9A%E7%9A%84%E8%AA%8D%E7%9F%A5&action=edit&redlink=1
https://bsd.neuroinf.jp/wiki/%E6%83%85%E5%8B%95
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and integrative networks. J Chem Neuroanat.
2003 Dec;26(4):317-30.
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https://bsd.neuroinf.jp/wiki/ヘブ則

ANAT 34 2T KEF[EY
(spike timing—dependent plasticity; STDP)

STDP DIRAFUL I FHENFEEIZHIKTF

\ P. J. Sjostr’om, G. G. Turrigiano, and S. B. Nelson. Rate, timing,
J: <E 75 H'%) 4 and cooperativity jointly determine cortical synaptic plasticity.

v Neuron, 32:1149-1164, 2001.
ST D P O) https://www.ncbi.nim.nih.gov/pubmed/11754844
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STDP enable spiking neurons to detect hidden causes of
their inputs

NIPS 2009

B Nessler, M Pfeiffer, W Maass
http://papers.nips.cc/paper/3744-stdp-enables-spiking-
neurons-to-detect-hidden-causes-of-their-inputs.pdf
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| [Koch. Poggio, Torre 1982]

Philos Trans R Soc Lond B Biol Sci. 1982 Jul 27;298(1090):227-63.
Retinal ganglion cells: a functional interpretation of dendritic morphology.
Koch C, Poggio T, Torre V.

http://cbcl.mit.edu/publications/ps/koch-poggio-torres-PRSL-1982.pdf
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http://cbcl.mit.edu/publications/ps/koch-poggio-torres-PRSL-1982.pdf
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« {5 -
- BBt~y 7 (Self-organizing map) [Kohonen 1995]
e A/IN—RXFFE1t (Sparse coding) [0lshausen and Field, Nature, 1996]
« ARSIt (Predictive coding) [Rao and Ballard 1999]

« BESOM [Ichisugi 2007]
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924881 < v 7 (self-organizing map) ononen 1os51

e IMD—RBEEEFDETIL([Linsker 1988]7%: &) = T %1
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https://bsd.neuroinf.jp/wiki/自己組織化マップ

“‘Emergence of simple-cell receptive field properties
by learning a sparse code for natural images”.
Bruno A. Olshausen and David J. Field

. Nature, 381:607-609 (1996)
f;[)Elr'ESEB (3()(j| r1§§ [Olshausen and Field, Nature, 1996]
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https://bsd.neuroinf.jp/wiki/受容野

WAWNA7% TRRIFSIE] ETIL

%I]E.l B9 5ERELTOFAFSIE

EREREBEELTD = MEFBAEFARELTITHONSD
FAIFFSIE vl RS
= FAELDEDZIEHE = NAXE P(X[Y)ecP(Y|X)P(X)
~N
FEDBMELTOFAFEIE
MPEG 2£T = % Elln,%fén—ll\ﬂ:a“éoto!_%g

[ Self-Organizing Map ]

MRAFAFSEZELTLNDEN
WX ELHD

I'Dynamic predictive coding by the retina |
Nature |
https://www.nature.com/articles/nature03689

[ Sparse coding ]

WA RFEE DEZEID RN

[[Rao and Ballard 1999]]-’ ELTOFRFFIE =
feedback E&IEFRIERE

[ [Rao 2003] ] e S E O EIRETTE

[HTM [George and Hawkins 2005]]

WM [lchisugi 2007]

]
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Daniel J. Felleman and David C. Van Essen
Distributed Hierarchical Processing in the Primate Cerebral Cortex ™ | ¢
Cerebral Cortex 1991 1: 1-47 M| P
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« [Lee and Mumford 2003]

« [George and Hawkins 2005]

« [Rao 2005]

o [Ichisugi 2007] [Ichisugi 2010] [Ichisugi 2011] [Ichisugi 2012]
« [Rohrbein, Eggert and Korner 2008]

e [Hosoya 2009] [Hosoya 2010] [Hosoya 2012]

« [Litvak and Ul Iman 2009]

« [Chikkerur, Serre, Tan and Poggio 2010]

« [Hasegawa and Hagiwara 2010]

« [Dura-Bernal, Wennekers, Denham 2012]



[Chikkerur, Serre, Tan and Poggio 2010]

DETIL

MEDT AT TATA
O (PFC)

IR D ISR

fRE R
1 (V2)

Chikkerur, S., T. Serre, C. Tan and T. Poggio, What and where: A Bayesian
inference theory of attention. Vision Research. 55(22), pp. 2233-2247, 2010.
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Table 3: The matrix compares the features of prior computational models
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MR 7L 3) X L [Pear| 1988]

BEL(X) = ad(X)7(X)
m(X) = ZP(Xlul U] 7k ()

A(X) = H& (x)
- 2y, (%)

j#l

Ay (U) = ZA(X) ZP(X U um)H”x (u;)

Up e, Upp /Uy 1=k
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[Gilbert 1983]

[Pandya and Yeterian 1985]

Pandya, D.N. and Yeterian, E.H., Architecture and connections of cortical
association areas. In: Peters A, Jones EG, eds. Cerebral Cortex (Vol. 4):
Association and Auditory Cortices. New York: Plenum Press, 3-61, 1985.

Gilbert, C.D., Microcircuitry of the visual-cortex, Annual review of
neuroscience, 6: 217-247, 1983.
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BEL(x) = aA(x)m(x)

m(x) = 2:ul,...,ump(xlul: ---'um)HkTCX(uk)

A(x) = Hlllyl(x)

my,(x) = BEL(x)/Ay,(x)

Ax(ug) = Zx/l(x)zul,...,um\ukp(x|u1» ---:um)niikﬂx(ui)
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[Ichisugi, ICANN 2012]

Yuuji Ichisugi, A Computational Model of
Motor Areas Based on Bayesian Networks
and Most Probable Explanations, In Proc.
of The International Conference on Atrtificial
Neural Networks (ICANN 2012), Part I,
LNCS 7552, pp.726--733, 2012.
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[Ichisugi and Takahashi, BICA 2018]

Ichisugi Y., Takahashi N., A Formal Model of the
Mechanism of Semantic Analysis in the Brain. In:
Biologically Inspired Cognitive Architectures 2018 (BICA
2018), Advances in Intelligent Systems and Computing,
vol 848. Springer, Cham, pp.128--137, 2018.
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[Ichisugi, IJICNN 2007]

Yuuji ICHISUGI, "The cerebral cortex model that self-
organizes conditional probability tables and executes belief
propagation”, In proc. of International Joint Conference on
Neural Networks (IJCNN2007), Aug 2007.

[Nakada and Ichisugi, BICA 2017]

Hidemoto Nakada and Yuuji Ichisugi,
Context-Dependent Robust Text Recognition using
Large-scale Restricted Bayesian Network, In Proc. of
International Conference on Biologically Inspired
Cognitive Architectures (BICA 2017), Procedia
Computer Science, Vol. 123, pp.314--320, 2018.
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