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L7-. ZTOfER, HBEREROEAIE, RGN ERT 2H/ 3T A —X 25T AHEE
EESTHHATELZ EERLE. £, MRANS IR — 2 O FRIEZRET D E LD
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WFZERC T OEZE (F30) : This study aimed at understanding information integration within
the brain from the viewpoint of nonlinear systems theory by describing its information
coding mechanisms and nonlinear dynamics with mathematical models. We showed that
integration of visual and auditory information can be explained by Bayesian estimation
containing a binary parameter showing whether the two pieces of information came from
the same source or not. In addition, we proposed methods for analyzing neural spike train
data, and developed a method for inferring directional couplings between two regions/areas
in the brain. Further, we pointed out the possibility that instability is effectively used in
information processing in the brain.
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2006 4F i 5,100,000 0 5,100,000
2007 4 13,700,000 0 13,700,000
2008 4E 17,000,000 0 17,000,000
2009 4 15,700,000 0 15,700,000
o 57,000,000 0 57,000,000
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(2) ¥ FTFZAANZ, BEREALOEIZ L - T
E, BIEEEEVEERAG LI LD efE
ASCHMENIERZRL S D2 L300
7= (Morita et al. Journal of
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PRZERT 256 X0 b, BhIRZEE S
WHERT2BAICB N TEL B Z &M
RENT. ZhB ORI, b FEY
DN « S RBREEZEAIZIE UC, Bl
SO ANTTE T RAERE OIERIZ X
> THIFIMHEIOERRE S ZLL, i
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ERAEDOEEEFIEICL ST, yiEH)
DARL « HEFFD A T = X L3 L ORERER
BERABER L Morita et al., Journal
of Neuroscience (2008)). ¥ieHoiEEhIZ
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DIV ATIEZ TIA—F T, MOHIR



(4)

5 (BuEER)

=]

IE%E{EE#LTC{

AR D DAL, R - BhRZEE Eo
R - T AR D BT
ARA F 2 F v IV ORERZEENI L -
Ty BT ORI RN 2355 8 & FUIRERE )
W ENTZHD L5 TN D Z & BHER]
SN, EBIT, Zo k) A s
DOFEH B, )XAEW®$W HEFF

WV EEIN SRS TND Z &T
FABEZED Y X5 FEOFKNFIC L HE
Wa—F 4 L INAREE R D k%z 2y eh
5.

Mz T, WREOBHEET LSRR L
o7 = a—T vy NUT—27 O
HET NVE, RED 6 @iHED—=a—7
a—F 4 o THERSCIERIE LA T
A, TFral) i PO GEDE
%%Ebﬁﬁ%,ﬁwmkﬁ@%?wm
CIERE LTz, ZORER, TEFALa Y &
DNy THET MO TENEZ KRB L
TWAETARE, TEFLa) onzgld
ERET DR ERDED 2 LR EEE
TV OFENT THr 0o 7=

VTV T A — KT, (ERRE
W' @W@iﬁ TTEBFET D Z L3
B ™ IZ 72 o 7= (Morishita et al.,
Biophysical Journal (2006)). Z D= E
X, EMFOEENE D L, O
DL INBL DHERMEIZE ST, 55
RIEEIZET D2 X =007 T
EWVWHF LR TND. T TIRET
BAN = ANTHERIE L X500
Th O, BRI EBRZEN.
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7- (Li et al, IEEE Transactions on
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T — 7 EHET D FiEE RS L7z (Wang
et al, Bioinformatics (2006)).
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and Aihara, Physical Review E (2010)).
ZOFEORIE, BUISH TWRNE
3 DEFROEBOFIEEZREIZ AL TN

R D, T OTFEE RALR T BB
ZeE Catfl S 7= AR FER T — X IS H
Liz. ZOfER, TREEBLART ffbt
meFC preSMA SMA DA EEIC BT 5
%3 OESEN, HEBALAE 100ms 225
200ms DHJIZ 7L£< HHZELERLEE. &
#%1T, ZOHBOAEFRNEREELEL
TWTETHD.

(6) RBEENFHROME 2, R—IHNENER

T2MEDONT A =2 rgEGtenNt T v K
IR AHEEZ - T TE 52 %
BH 5 72212 L 7= (Sato et al., Neural
Computation (2007)). f&% L?if\/]’ R
EOHEET VT, 2 ERTA—F%
EERNEONSA ZHEE TIERATE 22
W < DL BRI PR SEBRAE B & B TERIIC B
BT, Xo7T, MANTIE, 1D
BT AR E R IEMOFENAA ZHEED
PR A D3R ST B AIREME DS /RIS &
.

I 61T, (5) DRFRIIFENT DFEFI 6 H
(272 o o AR D A 7 ADRLE
PE S FLEEEE LTIl AR
Decision making DOFET /L E{ER L
2. ZOEMET L, BEET D HHRE
‘iﬁ@#%%ﬁ%Tékk% N

K1 : \BEFECLD a0 FORGEMED
JSE DS D ANTTDOFAERR, RO FIAEL.
JREDPEGHRD TG Fe FIZARL 7 DX A
RV ETAX—T vy NTRT,

WICEHENTWAIBEROLERIC ﬂbf%
FRREE 525D THD.




5.

e =T e

(MEREamsC) (BE 57 1)

)

Y. Hirata and K. Aihara, Identifying
hidden common causes from bivariate
time series: a method using recurrence
plots, Physical Review E 81, 0162003
(2010). #EHiA

Y. Hirata and K. Aihara, Representing
spike trains using constant sampling
intervals, dJournal of Neuroscience
Methods 183, 277-86 (2009). &t

Y. Hirata, Y. Katori, H. Shimokawa, H.
Suzuki, T. A. Blenkinsop, E. J. Lang,
and K. Aihara, Testing a neural coding
hypothesis using surrogate data,
Journal of Neuroscience Methods 172,
312-22 (2008). #FHiA

K. Morita, R. Kalra, K. Aihara, and H.
P. Robinson, Recurrent synaptic input
and the timing of
gamma-frequency-modulated firing of
pyramidal cells during neocortical
“UP” states, Journal of Neuroscience
28, 1871-81 (2008). 7t

K. Morita, M. Okada, and K. Aihara,
Selectivity and stability via dendritic
nonlinearity, Neural Computation 19,
1798-853 (2007). #mif

Y. Sato, T. Toyoizumi, and K. Aihara,
Bayesian inference explains perception
of unity and ventriloquism aftereffect:
identification of common sources of
audiovisual stimuli, Neural
Computation 19, 3335-55 (2007). & #Ht
=l

Y. Morishita, T. J. Kobayashi, and K.
Aihara, An optimal number of
molecules for signal amplification and
discrimination in a chemical cascade,

Biophysical Journal 91, 2072-81 (2006).

e

R. Wang, L. Chen, and K. Aihara,
Synchronizing a multicellular system
by external input: an artificial control
strategy, Bioinformatics 22, 1775-81
(2006). #HiAT

K. Morita, K. Tsumoto, and K. Aihara,
Bidirectional modulation and neuronal
responses by depolarizing GABAergic
inputs, Biophysical dJournal 90,
1925-38 (2006). #EHiAT

C. Li, K. Chen, and K. Aihara, Stability
of genetic networks with SUM
regulatory logic: Lur’e system and LMI
approach, IEEE Transactions on CAS-I
53, 2451-8 (2006). 2 Hi

(
)

Fa¥ER) G 65 )
K. Aihara (Invited), Hybrid dynamical
systems theory and its applications in
science and technology, Long-term
workshop: Mathematical Sciences and
Their Applications (2010/9/19-10/2:
Kamisuwa, Japan).

@ Y. Hirata, Y. Matsuzaka, H. Mushiake,

(
)

@
€)

(
N
ht

6
(1

(2

and K. Aihara, Chaos may facilitate
decision making in the brain, The 11th
Experimental Chaos and Complexity
Conference (2010/6/1-4: Lilles, France).
Y. Hirata, Y. Matsuzaka, H. Mushiake,
and K. Aihara, Identifying common
hidden causes from bivariate time
series in the brain, SYNCLINE 2010
Synchronization in Complex Networks
(2010/5/26-29: Bad Honnef, Germany).
K. Fujiwara, K. Aihara, and H. Suzuki,
Switching Role of Noise in the Aspect
of Neuronal Reliability, 2009
International Symposium on Nonlinear
Theory and Its Applications (2009/10/
18-21: Sapporo, Japan).

K. Aihara (Plenary Lecture), Complex
System Modelling and its Applications,
9th Hellenic European Research on
Computer Mathematics and its
Applications Conference (2009/9/24-26:
Athens, Hellas).

ME) Gt 6 )
L. Chen, R. Wang, C. Li, and K. Aihara,
Modeling Biomolecular and Cellular
Networks: Structures and Dynamics,
Springer, London, 330p (2010).
GR—, X2 B2 BT O, U
= v, 220p (2008).
B, SARFH N, BEL LY Y
7T — A K, B A, pp.79-116
(2008).

Z D)
— D= U
tp://www. sat. t. u—tokyo. ac. jp/

. WFFERE R

) WFgeRERE

&) —32 (ATHARA KAZUYUKI)
WRUKRSE - EFESITIIITAT - 2%
e E &5 40167218

) WFgE SR

#5AK  F53= (SUZUKI HIDEYUKI)
WK « A PERANASEAT - HEHGR
W95 %5 60334257

(H19—H20 : JHEERFFEE)



