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Behaviour of Response in a Neural Net for Input Stimuli

Tomoyasu TAKEZAKI, Toyoshi ToRIOKA, Kazuyuki TonE and Takehiko HiraTA

Abstract

We give a simple neural network consisting of excitatory and inhibitory neural elements and study
some fundamental properties with the neural net. We clean up the competitive process in the neural
net and the effect of the hysterisis of both elements on it. We also give and explain some interesting
behavior of responses which the neural net shows under static input stimuli.
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Fig.1 Neural Net.
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Fig.2 Weighting functions w; and w,.
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Fig.3 Basic neural net.
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Fig.4 Simplified neural net.
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Fig.5 Process of compztion in the neural net given
by Fig.4.

BB AZRT Z L5,

(1) #F¥F 1, 2 OBAMZHMBELY <~ ~h IO
L0 thD D, FLTADREMOAZ - Hh%k
EDfEE /e HNEHT. CoOHNIESES Y

SHICHET S LRMCHHET OBM A ED 5.

(1) MEETFOBMAREL <L —h, T OTH -
M0k, Uy RNIER B &M, 2ol

NEET1, 22 LER Un, U % FF5.

(M) BO Up, Uge D5 BEBLLLNARRD &,
ZTOFFREEROBIRIA N R LI, XHICE
(2% FF 5, —HBETEAT 508 SBT3
72, IEDBEALHR S T D HOETIXEOWK
VEER T, T05 LM tEdS, FLTH
DF FEFMEIZEL ST L.

I EDEBNG, T 2 — 2% EYICELT LI2 kb

FT 1 2 DANOKPDCL » THEERITE, 7T

B otcb DT HREKTH LI BESBEYRT

nbnh. COBRARBIAEANERECER T

LERD HIHFRUERED 1 2 TH 5.

PIZHEBTNE AL, COBMERCH - TH

RFORTeAT IV RENTES. ChEBELA

THHDY L V- VEERY Fig6 w4, »

23~ g VDML S,S, ¥BRE Figs LEL

THB. ANFIMOKNBERIZ t=5 DB TAR

Ebb., COB—EEHRBEL Uy, Ug ikiz

EAEERET, BUOKNBEFRIL t<6 ORELAELT

TH5H, ZhIIPHLMZ—FBDOe ATV v REETH

5. REZDe AT Y v ADEEHE IS TH

HL X5, Fig7i2 (O A6l oh 3 ETORHK

S Lt OBFRERT. Fig7? (a) BRFHEEL

(369) 171

ui

S 0.6
5

s
0. ]

0.5
0.6

1
2

—
AL
Us

Fig6 Process of competition in the neural net,
where stimuli is changed at #=5.
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Fig.7 Properties of hysteresis.
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Fig.8 Weighting function wj.
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Fig.9 Process of response for a stimulus s.
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Fig.10 Excitatory interaction between excitatory
elements.
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Fig.11 Response in such a case that the width of
excited region becomes large than that of
stimulus.
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Fig.12 Response in such a case that the width of
excited region becomes narrower than that of
stimulus.
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Fig.13 Process of response for two stimuli.
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Fig.14 Interaction between two excited regions in
case d<2zx+1.

Vol. 30 No. 2(1980)

PripE R - B - FRAZ - FHEE

D WRIBOME>2X+1 OBE
KRFOHIIA Eig 14-(a) WRITHE L 5 & &,
EINTbHOET LV ZTHRE®RDOANOLFIL
Fig 14-(b) WwoRTH L e, Z 22 ay, a (TREDIE,
d ZREFRONMOEREL T5, FIMAHDOHRLD

FF i DBEM U XEFHREBICRT

Uei= W1 {2X+1) —d} —w(a1+a;—hy) —hy
EisB. IBEW Fig13-(b) ®1BA 7312t Usi<0
THDBHH6 d DML

HG@X#J—d%zwAm+ﬂr—M> e D

Lleh, BTOREOMMB I N D&ERHRT S &
EERBDOEMIX Fig.13-(b) oWk & 7ir 5.
i) WRBOMERE<2X+1 OBA

ZDHE (3) RDOEHFHIREMN S E Bz k17 5 #l
BULE XL T L Z LI DEETH S, o
IO REER O HEC TEY L 0h»Ths, +
NP2 DT L LT XTHFEKTS &
SKREAAHEL B, ZOBEBE% Fig 15 1&R$. Lo
Yailv—va VEEREYDL I ERE (O DIEERE
bhHARKUBRE RS,

FTANRE 52 b5, (Fig 15-(2)) AS#
BOMT DL DFEKT S, (Fig. 15-(b)) ZoFEKIC
XoTEb)DRFLFEATSD. (Fig 15(c)) —#D
RF TN HET 20D RBOF L H EETIT
FHHEEFERLELCEE RS, (Fig 15-(d) ®kic
MFADC L 0 2EVNCBMIMET 5. 2 ORI

St p————— -
(a) | oo R
H ! ! H >
ud
(b)
ul\
(c) / \/ \
pu—— —
usd l l
(d) / \
— | W
ud
(e) ,///L_J\\\\
_/ N~

Fig.15 Interacticn between two excited regions in
case d<2x+1.



MRECIBERI O AT RIBIC - 2 IR B DIREEL

ADNBCB5FRFIIMMIOET LW S BEA Y S
BTV B dBEATITLELRACREBYERED, —H
PUIRE L 7o < 7 b REFIRIR < 2 5. (Fig. 15-
(&) UEDBEDORER L L T Fig 13(c) DL
Bens,
i) DDA

T TT i) OFBRABIE LT, WA ADRIE B
AL THLRENDD B, 2F DRIMDOA 70t
FOBRINEV BN AL RD TR 5.

S A

<— a1—>| fe——a; —

element
i

[
e —— hesam—

d=1

Fig.16 Excited regions which coincides with the
widths of stimuli s; and s,.

Fig. 16 W& 5 22D ANFBHE L A5\ 7
HRRE d=1 DR #E2 X5, NbhRIhEF
OB X+ WioREWHEEERYRZ TS, =
DETFOEHEREBOEN Us: X

Uei=QX+1DWi—w, (ar+a,—h)—hy
EleB. ST U< 2356

hy+w,(ay +az;—h,y)
2X+1

BEOID. ZOZMEL#RETHEREA N OB

W<

(373) 175
ALLEIELN D,

4 ¥ & B

AL TREROREURT L 1 DOMEREETF»H
BAMEORAYEL, ZoBRKEOA DR 5
B OBHER 2 M s HER ciid L. ki
RIS B IEEORD B\ 2 IR M HER D
BRBEY o v~ g VERMLERL TR, &
DEBENLROBEEH ST 5 fe.

(1) EARWHEERECESD X 5 EBkD % i
KB TE 5.

(2) ATV v AR EEERMHEO RIS EDE

LENICKE B 5L B,

(3) 74— FRFMTEET L2 X ASREIC
HMIETEBDEE STLEIEORD.

(4) RBICER 228515848, HHEE v AEO
HRKERIDEEZT D, O FEHIBAT <
CHDHE, IBBEIMEL 1 2ORBIEE L LT
RHEES X 51 5.

SGHROBELL T, UEBOLhEAWLEER D
LB AT T A AR EIRMB D IEE DR D B
HRERBZEDERINR TS,

2 ¥ X K

1) W.L. Kilmer, W.S. McCulloch and J. Blum: Int. J.
Man-Machine Studies, 1, 276 (1979)

2) D. Marr: J. Physical., 208, 437 (1969)

3) S. Amari: COINS Techical Report, The Center for
Systems Neuroscience University of Massachusetts
(1976)

4) P. Dev: Int. J. Man-Machine Studies, 7, 511 (1975)

5) J. Metzler ed.: System Neuroscience Academic Press,
(1977) p.119

6) ATl © FPREEIRRMAD A NRBITITT BILE, WEFI54 4
BRU¥&PETRESKETHRE

(BEfO54 410 15 H Z8)

KT MR RS



