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Abstract

A model of self-organizing map called LISSOM(Laterally Interconnected Synergetically Self-

Organizing Map) was proposed by Miikkulainen et al. This model is composed of three layers of networks. And it

is designed to capture the essential biological processes. Previously, we added a layer which has excitatory afferent

connections, excitatory lateral connections and inhibitory lateral connections to this model. Then, we simulated the

network for the pattern recognition using supervised learning. In this simulation, new layer’s units could began to

exhibit selectivity for the pattern to some extent. However, there is a problem that the new layer’s units could output

from effects of common third layer outputs for different pattern. In this report, we add a new layer which has excitatory

afferent connections, inhibitory afferent connections, excitatory lateral connections and inhibitory lateral connections

to LISSOM. Then, we simulate the network for the pattern recognition using supervised learning and we consider its

simulation results.
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Fig. 1 Architecture of the LISSOM model.
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Table 1 Simulation parameter of the LISSOM simulation.

Layerl
Number of units [ 77x77
Layer2
Number of units 60 x 60
Radius of the afferent connections r; 9.0
Radius of DoG center Gaussian o 0.5
Radius of DoG surround Gaussian o 2.0
Scaling factor for the afferent weights y, 4.6
Layer3
Number of units 96 x 96
Radius of the afferent connections r, 7
Radius of the initial lateral excitatory connections 7, 5
Radius of the lateral inhibitory connections r; 11
Scaling factor for the afferent weights y4 1.0
Scaling factor for the lateral excitatory weights yg 0.9
Scaling factor for the lateral inhibitory weights y; 0.9
Initial value for the afferent learninng rate a4 0.0035
Initial value for the lateral excitatory learninng rate g | 0.0330078
Lateral inhibitory learninng rate a; 0.00466167
Initial value for the number of settling iterations 9
Other
Initial value for the lower threshold of the output 0.083
function 6,
Initial value for the upper threshold of the output 0.633
function 6,
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Fig. 3 An input example of the LISSOM simulation.
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Table 2 Simulation parameter of the layer 4.

Number of units 48 x 48

Radius of the afferent connections 7, 45

Radius of the initial lateral excitatory connections 7., 5

Radius of the lateral inhibitory connections rj 11

Scaling factor for the afferent weights y4» 8.388

Scaling factor for the lateral excitatory weights yg» 0.9

Scaling factor for the lateral inhibitory weights y7» 0.9

Initial value for the afferent learninng rate a4 0.0035

Initial value for the lateral excitatory learninng rate oz, 0.0330078

Lateral inhibitory learninng rate aj» 0.00466167

Initial value for the number of settling iterations 9

Initial value for the lower threshold of the output 0.0

function 6,

Initial value for the upper threshold of the output 0.55

function 6,

Fig. 4 Orientation map and orientation selectivity.
(a) Orientation map. (b) Orientation selectivity.

Fig. 5 Examples of the layer 3 afferent weights.
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Fig. 7 Target area of the learning.
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Fig. 8 Examples of the simulation result (0°).
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Fig. 9 Examples of the simulation result.
(a) Square(50°). (b) Triangle(10°).
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Fig. 10 Examples of the layer 4 afferent weights.
(a) Circle. (b) Square. (c) Triangle.
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(a) Square(5°). (b) Square(10°).

T2HE 3O I~ T 280 CHEED RO
BEDWML Lo TWRE I EPRTHlNG, 2ni
Sl R k9, FICBI L TE MR 23 4 2 7 v &
Eho, HMEERORLERKGOEEIZ X 25HLo¥
BRI kol iz bntEIONG, 2N
X LT, Fig. 10(b)(c) iZ. Z#iF LMEME RO M
A DWENM L 72 < L Fig. 10(c) 1 % i s A3 = 14
ThdEVH) T ES, FRICIHIEDRLERGD
WHERB TV 2008 THRNS,
DEoZEns, MFEoRLMEREAEZEAL
’kKi%@%ﬁ%éEFE%h#&%i%ﬂ%o
L2L%aPs, BEIBOMIBETI2HTLNL. 1
DHDE DD 0GEE, ROIRB BV E W
_aﬂgi%a%z%n%

AN fE2EZ Tl LE4EOH
7375>&@i7’ﬁ{tbfb1(75>0)/\1v > a v
ZfT o 7e, Fig 1112, VU2 iz 5° L 10° O f &
“C)djL%Bé}O)f*%%%T‘a“o F%’%%Efcbiﬁéi“)
L\kﬂﬁﬁwﬁm L723- CTH 4ol ok

ZIZELLTWwoTWw2DNRbns, £, E3E
OB ANAEICH L THRLIZE/LL Tw
2008005, TN, BIBLEIBIPEELS
T OMHtEoM ARG ER>TWw 2 L6, &
22=y b AT S L HEEOM AR EITLD
Aoz =y FHHITLPTCHY, B D=y
oGSO I X h T Lic K<
b, FDO, K1y FORFMICEDOL= Y b

WEE2 S DAY =V ITEWATNNY — T

Wz 2=y P BEE LI ICEENTDON
25 ThHs, COMRELEED 2=y FDERT
HHEAFOHEBE VI THIZOFEIMICHHT %

2L RA RAEDOKIE
mouhtEZOoND,

WKHIETE DT

5 BbbYIC

FE Sk, DARl, LISSOM I A& o kL& o
AEFOEIPEMAKAZE4BEEML., 320KE
’5:1%/\7 RAETANTELTMAT, Iy =T

EICEAEOREDOHEBTERNIOIEET 2 X9
ﬁ%%b%“ KT WwWEY T al—vavaifok

CMEETHETA2EIEo M Ny 0B k
b ZOMFEOEBNAD 2=y F DI %mﬁ@
Hn<cl ok, 22 CTARHE TIE, LISSOM I
é@&ﬂﬂﬁ@kuﬁ%é%%OmeM@%3E
Ehfkafal@@zBML, 3 o0ME LML % A
TANELTMAT, KRy —v LIl 4o
FE ORI CTHIRINICIGE T2 L 9 ICHdH h #H
ZHOWTY I alL—vavl, BE%2iT-> 7,

PIHIE O RS A ORUIC XD, b 2R A
LRI HET 29 3 o i X 25 4 ko K
DONRHEN D 2=y bOHIDMZ 2 LBTE
EFEZonG, L L, HI3Mok@ET 2550
%, 2NN BB EE, RO BIER
o T,

ARG T, LISSOM ICH 4 zZ08Mm3T 5% 2 &1
ko7, %3%1%%h%lmxﬁ:ﬂ76ﬁﬁ
M2 20FEfFoTCrIal—vaveiro
7o s, KOs R & fhil 3 2 1 ARk - v
P = okEEIMEEAMOMICHAT Sk
ICEoT, HWZRWHRPEoN2DTIER VDL
Bz, 2k, o0k EzmbBd 2201,
”3E®mﬁ®;b&w@l%ﬁ%;kuﬁ%;a
Do, FEHOBICKHAMEZERLLTHLHEIMD
A DI A D o $ 0I5 ) T D RN X
D BB B EZIoNIDETH S,

.ﬁ/@]\ﬁ%g’f% ZATEAEDY I AL —Ya v
WOWTiE, MAEREICX 2B XD, MER
ZAL T EZOMEDR 4 MoNRuE O 2
=y POWADBHRLZICEMML T v )RR
SN, COMBEEBDOL=y FDENTH 5H
4E®Fﬁﬁk WO TRIFEOFBAICHH T 2 Z &1
E0. Ny —RERICIGH T 2B Id R % D
MZICHIETEL2D TR AvhEEILNS,

BE X

DWMIER, Ao =2 —mav¥a—54 v 7
A, FILH R, 1997



— 25— ANERAEAN - B EUR R AR T3 i 2 0 P AR ZE

2) i o R i [l % & SR EE, B S, 1989

3) Risto Miikkulainen, James A. Bednar, Yoonsuck Choe,
Joseph Sirosh:Computational Maps in the Visual Cortex,
Springer, 2005

4y WNTEE =, AR = T HE R ORI & 40 B
fE, 91 & & IE, 2007

5) B R 295, AN HEALLISSOM % v 728 8 — v 3
BMOLEIRICET 2EE B I8EEHS Y AP Y
2 infill & FH%E 5 4, p.164, 2013.1



