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WFFERE I OMEEE (¥ 30) : T have developed a method that describes the non-linear modulation
effects from neuromodulator quantitatively with a combination of reverse-correlation
method and non-linear response function estimation. Applying this method to the response
of neurons in the lateral geniculate nucleus and primary visual cortex revealed that it was
possible to visualize the non-linear response modulation by neuromodulators with this

method.

IS TR E R
(EFHAL - 1)
ELPERE 2 keSS & &t
2010 4B 1,400, 000 420, 000 1,820, 000
2011 4FBE 1, 300, 000 390, 000 1,690, 000
L
L
FHE
LGl 2,700, 000 810, 000 3,510, 000

BRFE498F © 48 AbEnk
B D4R - JIE : FbERLE

F—U— R JEMASE, =2 —uE Yo b—F WiHBE. FERRIEE A R

1. WFFEBREAE 4 FI DAY 5

Jibd 0> BT A L2 B T 2 WFZR LT AR R R A 5T D
HEGIIZR > TV D, RIS aE
ME (ma—mEJal—4) LT, il
BEORMMEIZ LT FLF U oA L
TW5A Z & % Kasamatsu & Pettigrew
(1976) 2345 L C LIk, w¥EMEZ T 54
BHHERIC T DN TREEAI IS TR LT,
F /o NVT R F U g ciel, 7kF

aJ e, ke bh=rv Rl ma—mnEvalb
— HIMEBEIVE, TV NA ~—IR., BIF
R OENERESN, IhbEX—T Y
N & T 2 IEPIENBERFEO R L & /2o
TW5D, ITH., MOKEIK T2 %ET 5720
DR TFEE L U CTHIEERIEE (Deep
Brain Stimulation: DBS)AER &N T\ 5,
o TR 2 L& A L L C DBS OFME
Z E RN L. DBS Ol /87 A — X %



B ONTT 5 2 Lk, FEEERZEE ONS S A
O RN OBO TEETH 5,

MR 2 N TR 5 Z & ChMiEE
DOUGEE X AR, BRRICHZREE 35
T Ao HE—T =2 — AW D—
L LT, HEHENRTWS, BIET A—F
U UIRBFEITHR U IR EROUR T, &
R IZXT U CRIBAEE (e — b~ 25 8F)
WX DR 72 ENRRA LN TWDENR, £D
BRI A B = X BIZOWTIT AR AN
% < RIPERAL « R T A — 42 LT RRERY
WICED HILTWAIZIEE 720, T ARO
RO KEELZBNE L8 EREITH Z
LHRREETHHZ LITH LD,

2. WO BER

ARG TIE, FAro—KEARE (VDO
FC T ARIEDF 2 —=2 T R OZED
ML EBE LN, —2—REVa
L—H AT A (TEFALa L, VTR
LUy, Eu h=r) ORMEETICH L V1
DRFRISEZ MY I— & L7 Deep Brain
Stimulation(DBS) #1417 7=,

T X0 R O IR B 2 RIS KR
ThHma2—aETVa L —FN, Wi HFEE
ERZL > TEOHEREEZRILL TWVWDH D0
EALMNCL, RN —mEY 2
L—X A7 A0 DBS KA L, 2k
FICHEREIR T L7 M D IRISTEIE 21T 9 728
DEBMIERET — 2 2 RMT 52 L2 HMN
LT5,

3. WDk
Za—BEVa L —XIZLD V] ZFEHEE
DIESh R 2 EEMNCFHET 572D, V1 =
o— 1 2 DR R 2SR R A SR A
HI DRI RS AT L LT —Z R v A
T LOEREIT -T2,

VERR LT=3EBR Y AT AW C, WA
ERTA N A R E TR R B2
A D P S AT VOISR R L K A&
fifigh SR DEFRI), 225 B % E BR T A nT
RETHHINE I D ERE Lic, REBRIZEKT
DR, MR =2 —a %

in vivo MlaAGLER 95 Z & Tithhi, 72,

FEHEOFERIT VI IZBWTHIThi, 1 EIEFE
—DFERBHELNTND,

4. WFFERR

1IE, WFABIVEIC X o TEHAl = L7z sMEIFE
BRE =2 — o OZREETH D, Wi
BHEIC LD | SMABSIRE, B KO8 VI BLHERY
MR D52 A ARG S P P RE T o 72,

1 AR = = — v ORIE RS
WG, WAHBAE L R U A b A R A
TRl STz,

B2 1%, BRI EE G PRI DR
(XD IRE A (Rl & FEBRICRLER S
le=a—n U A5E) (ft) ORfRz R, =
DO SR & 1T, ZARFHEEN SO
INETRL | ERO =2 — v VISEITIIIER
WeBRAH Y . B2~ F BEETIT T %
ZLENARETH T,

100
90 +

= - oo
o o O

LI ]
X1 cill L]
L. . K JERL 1 1 1 1 ]
L _ ] & O S
(K 12 & 1 1 1]
L
L 10 WTT
-08 -06 -04 -02 0 02 04 06 08 A1
Fredicted response value

X2 AR EE= 2 — o v OIERIE K
g, BN I BE 0O DOINE TRE R
L., MRl S iz = o —a U RE R &
BN

M easured spike count {spkisec)
(53] P [,
[ ] = [
*
[ -
]

= kD
=T

=

KRR DOFERNS, —a—aET 2L —4
2 L D EMZhRI, RIS E LTE
BIICHER T2 ENAETH D Z &N
HNERY | M, BEEOEMIE L b
\ZIRFZE M 72 R A T FTRE T o 72, T
Z DI B MR ORI S T A — Z K AT
PE A BRI T A 5. FERRI IS B iR
TN, I ZE R 2, AY A X1k
HFLTEbT D2 E0HBMMNERoT-, K3
I, FeEk L7255 5 EOMUIEIRIK= 2 —r
D FERRICIE MR D /3T A —F ORI H A



R, REZE R R, RO AR 2 R L
TW5,

A Optimal SF B High SF
2

15

T i

o
Freferrad Orthogonal Freferrad Orthogonal

KKK

[

; s _/
T u i =

o

u}
Freferred  Orthogonal Freferred Orthegenal
@ Large size condition x:p:gg?
) Small size con dition i §<D:ED5

43 FERIEICE AR ORIETAL, R
A R, R ZE R B AR AR,

BEZ OEBRERZIFRERCE LTERE
WThD, T, AL TR LI-IEREIL
ZENTIEL, VI IZBWTHLEHAFRETH D
T L EERMICKHIE L, ZORR, =2—
0E Yo L— X OIREEHih R A, SMAEE
K, V1 OWER CrH{Ld 52 & NAFET
HDHZERHLNE ST,

—a—BEFEV 2L —H Qﬂgﬁﬂi;ﬁ%Zi\ Vi
DT &> THEA Y I tEER L OBLE D
EMIV RN R DB THIESND Z &N
HENTWD, A% VI BT =a2—n=F
Val—XILEAZRFBEOENE ERE
ICEE L, RS IcBi =2 —n
EVaLb—HOEREHERNTHZEETE
LTW5,

5. ThaREHRLE
(BFZEfFeE . WFFE s K ONEEERF IR 1
=)

CdERERm L) (B2 44)

1. Osaki H, Naito T, Sadakane O,
Okamoto M, Sato H. Surround
suppression by high spatial
frequency stimuli in the cat
primary visual cortex. Eur J
Neurosci. 2011 33(5):923-32.

2. Naito T, Sato H, Osaka N.
Directional anisotropy of human
motion perception depends on
stimulus speed. Vision Res. 2010
50(18): 1862-1866.

E==2-IMGWELD)

1. Suematsu N, Naito T, Sato H.
Spatial-frequency and stimulus
size dependent response modulation
sharpens orientation tuning
generated by elliptical receptive
field in the cat lateral geniculate

nucleus. Society for Neuroscience
2011 & 11 H Washington D. C. USA.

2. NEERE 2. Kiamsl, ki E
Elliptical linear receptive field
and non—linear response modulation
generating orientation
selectivity in  the lateral
geniculate nucleus of the cat.
34 [l HAMRRE RS 2011 429 /]
Bk

3. Rk, NEERE . i E
Elliptical linear receptive field
and non—linear response modulation
generating orientation
selectivity in  the lateral
geniculate nucleus of the cat.
34 [\ H AR RS 2011 4£9 A
Rt

4. KRiawis, NEEEZ, EErE X
IR = = —a v O R K
OGO ME OFEMRR R 25 156 [|]
HWERZ 7+ —F 2 2011 4 8 H
KB

5. Naito T, Matsumoto E, Kabata T.
Detection process for Dbiased
target position based on the
Bayesian estimation procedure.
ECVP2011. 2011 4 8 H Toulouse,

France.

6. Sato H, Naito T, Osaki H, Suematsu
N, Sadakane 0, Okamoto M, Shimegi
S. Properties and mechanisms of
orientation tuning of the cat
lateral geniculate nucleus. % 8
[7] IBRO Florence, Italy.

7. RKamish, NEER S, EEEZE R
SMABSIRAR = = — 11 o D2 R B2
M & ARINME 56 103 Rl EA4
PREPEREESS 2010 4F 10 A KPR

(XE) Gt3f)
1. WNEERE 2 (2011) W1 EH o Faflk
LB AR« BAR: & AR 1 AL
B BREAR FIRI



2. WEEE 2., Veik7aE  (2010) BREC
T B3> Hiligg 23 BT 5 ) & i) & (2 [E]
T 5L 9ICRZDZ LB DHDIT
REN? HEOY A= 2] X
St p240-242.

3. WEREZ (2010) ki (MEG) %
FWT=0F9E - IBLES) RIS )5
b RO HEERME A A= T
AR DEENS DT Fu—F B
JE\fE pl127-142.

(Z Dfh)
R B —
FTBAFIEE AR — b X—
http://www. vision. hss. osaka—u. ac. jp/ind
ex. html
AR — L=
https://sites. google. com/site/naitotomo
yuki/

6. MFITEAAR

(1) Wi

Wi 2 (NAITO TOMOYUKI)
KRR« E520F5ER - BhE
e E %5 90403188




