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A neuronal network model reproducing modulation of visual attention

AKIHIRO MASAOKAY®  TakesHI KOHAMAL2:P)

Abstract: In order to elucidate the attentional mechanism of visual nerve system, we propose a new math-
ematical model which is able to be easily extended according to physiological evidence. Previous studies
have been proposed some mathematical models which explain the function of attention, and have palyed a
important role to understand the neurophysiolosical mechanisms. However, it is difficult to extend another
functions on them because these conventional models have strong non-linearity. The proposed model has
structures which make the dynamics of neuronal network more stable and easier to extend than conventional
models by reducing non-linearity. The results of simulation experiments suggest that the proposed model
shows higher stability and can replicate the neurophysiological evidence about attentional modulation on
visual system. These imply that our model is valid as a model which explain the attentional functions.

Keywords: visual attention, mathematical model, top-down attention, bottom-up attention

1. [FLC&®IZ

b hEEFLERER, AHRREROBENIC K > RO
AR LB IR AW AE B LTV B8, 2 ToERES
—ZHBES 5 DT L, BEOEREELNIC, HDHW
BRI L TV D . 20X D e m A RE IR R Y

RS R PRI LA R
Graduate School of Biology-Oriented Science and Technol-
ogy, Kindai University

2 R T
Faculty of Biology-Oriented Science and Technology, Kindai
University

) 1633730008p@waka.kindai.ac.jp

k) kohama@waka.kindai.ac.jp

(© 2018 Information Processing Society of Japan

HEEEMHIN TR, SRBEH L ERER2BDLY RS D L S
5. MRAEFZC OIS EOE T, BEx e
TR B DB ORES, 20 A = X ATDOWTONF
BRHED TN D, ITETHE, BEETLEAND Z &
2L~ T, VAT AFRINCIERICBE D 2 #h bt o> #R1i7 %
HiET#RA LI TEY, i Amenm i 23+ 5
FCTHEEREEEZRELZLTWD (1], 2. ZObOEKET
LTI, B K DA 2T D MR OIS 2, %)
BRUICLVRRTHELEBHIC, ENLEHENIEDLH LI
Lo TRy NU—J ZHE LD, L LTEX
LT =y MERIE, 74— Ry 7R ERHE LT
MREREIRICEZ B, TONEERMIEESND Z & T,



FHRLIEF TR E
IPSJ SIG Technical Report

BB S by X TV EEORBEHET S b
MHFEE 725 TWNAD. LnLnD, ZhboikET L
IRIERIEER TR, BERARLZEICRD 2 ENRH LD,
7o BB SIS U CTIRIR T 5 2 ENEECTH D &
WO A A LTV .

TR T, BT ORI ED TR B A
B L, PSR ORE A A ATREZR IR 0 A7 T & [FIRFLE,
R AR % D DARECHANBA TN —E ORI ZFRIT 5
LIZRY, BEMCEET DHIRET NVERETD. &
RET VT, MREAREORRNEEEZ RIS 572012,
B RE I O A5 AR I S B 2 R0, il B & 23 R0
H O OB Sl oW THLBE L. I—REET LVOXF
WM AR D 7201, fEkT T LM A LA L A
ZEICUTH 1 RERE (VD), H4RERE (V4), Ml
HIEME (LIP), FAEHRE IT), ®iEniE (PF) 7256
FATRER Y NU— 7 AL, v alb—3a VERIC
L, \EMEEICED S MROBENAENG IO
TOMFEEIT-T-.

2. REETIL

BB PO TERT ORI K B AR 2 DB % BT 5
TSI, AR AT E S U T2 ARk O FEE A T
THHN, INETEHRESNTVWBET (L, (213, ¥
BRI TREETHBHIDIT, %5 LI ikiEss m
Thot. I TAPETE, L0 LENICEIET %%
TN EET B I-0IT, FRIUEE TTREZIR D PR L,
BRREAR AL LEEFARIRET S, £1-, REET
LTI, MR ORI 2 FE % 72010, MBI 0
BE 7 O 1T AR 3] 0, B E T T D R
R R R IR ~EHE T 2 72 30 O FHIERE & 28 L. X
11z, BEEFLOMBELHIT 57201,
N DB B 72 B HARROHERL % T

3OO =v

YCortexZ

Y : Activity N - noise
X: Input XCortexO XCortexl
Ao Cortex 2 A1
YCortexO Ycortex1
X ‘ X ™ ‘ <
Cortex 0 oo 1

B 1 ZBRETAOMERX

Fig. 1 An overview of the proposed model.
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Fig. 3 The intensity of self inhibition as a function of time.
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Fig. 4 The architecture of a neuronal network of the proposed model and its mathe-

matical expressions.
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Fig. 5 The responses of model V1 neuron (right) to the three

visual stimulus patterns (left).
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