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AfanTuBHaga pe3oHaHCHas
Teopusd. Mogenb ART-2




Moagenu ART

« Adaptive Resonance Theory by Grossberg
(1976)

« CemenctBo HeMpoOHHbIX ceTen ART:

— Knaccudomkaums 6e3 yuntens
 ART 1 - GuHapHble natTepHbl (1987)
 ART 2 - aHanorosble natTepHbl (1987)
* Fuzzy ART - o60o6weHne ART1 npUMeEHUTESNBHO K
TEOPUN MHOXECTB
— OTOoDOpaXkeHune c yunternem
« ARTMAP
* Fuzzy ARTMAP (1992)
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Anroputm mogenun ART-2

[Tlogaya HoBoro BxogHoro natrepHa, MINNET
(min net) onpenenaeTt BbIXOQHOM HENPOH |* C
MWUHUMAanNbHbLIM DACCTOSHUEM 40 BXO4HOrO
BekTopa [ x —w, |.

Vigilance test: HenpoH |* npoxogut «vigilance
testy ecnu  llx-w.l<p

roe “vigilance value” p onpenensaet paguyc
Knacrtepa.

Ecnn nobegutens He npowien «vigilance testy,
HOBbIN HEUPOH K CO30aEeTCH C BECOBbLIM
BEKTOPOM

w, = X.
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Anroputm mogenu ART-2 (2)

* Ecrnn nobeautenb npowen «vigilance
test», MeHAeTCA BeCOBOW BEKTOP

nobeautens j*

4 W'*(old) (old) ”

new Jj

| clusterj*

W .« =

/ 1+ || clusterj*(dd) I

roe ||cluster|| obo3HavaeT Konn4yecTBo
4YneHoB KnacTepa /.
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OcobeHHocTn moaenn ART-2

o JOdopeKkT OT nopaaka NnpeabsaBNeHUd NPUMeEpPOB:
— ART 4vyBCcTBUTENLHA K NPAOKY NpeabABrieHnd
NpMMepoB.
o JOdopekT oT BennumHbl nopora (vigilance threshold):

—  MEHBbWWK nopor npusoanT cosaaHuto 60OnbLIero
KONIM4YeCcTBa KnacTepos.

o  OMPdeKT OT peknactepusauun.

— Wcnonb3yloTcsa Tekylwme LeHTpbl KnacTepoB Kak
HavanbHble AN KnacTepusauun.

— PeknacTtepusauus nponsBoanUTCS A8 BCeX Mo
nopsiaKy NpMMepoB.
— [lpouecc noBTopseTCcs A0 TEX NOp Nnoka He dyaeT

N3MEHEHUN B Knacrtepax (I'IOFlBJ'IeHI/IFl HOBbIX

KrnacTteposB).

A.B.["aBpurnos 3)
HI'TY, kadbegpa BT



order | patter | winner | test decision cluster 1 cluster 2 | cluster
n value centroid centroid |3
centroi
d
1 (1.0,0.1) - - new (1.0,0.1)
cluster
2 (1.3,0.8) 1 1.0 |passtest |(1.15,0.45)
3 (1.4,1.8) 1 1.6 |fail= new (1.4,1.8)
cluster
4 (1.5,0.5) 1 0.4 |passtest |(1.27,0.47)
5 (0.0,1.4) 2 1.8 | fail= new (0.0,1.4)
cluster
6 (0.6,1.2) 3 0.8 | pass test (0.3,1.3)
7 (1.5,1.9) 2 0.2 | pass test (1.45,1.85)
8 (0.7,0.4) 1 0.63 | passtest |(1.13,0.45)
9 (1.9,1.4) 2 0.9 | pass test (1.6,1.7)
10 (1.5,1.3) 2 0.5 | pass test (1.58,1.6)

(a) QGRS




The execution sequence of the ART-2 with the vigilance threshold 1.5.

order pattern | winner | test decision cluster 1 | cluster 2
value centroid | centroid

1 (1.5,1.3) - - new (1.5,1.3)
cluster

2 (1.9,1.4) 1 0.5 pass test | (1.7,1.35)

3 (0.7,0.4) 1 1.95 | fail= new (0.7,0.4)
cluster

4 (1.5,1.9) 1 0.75 | pass test g1).63,1 5

5 (0.6,1.2) 2 0.9 pass test (0.65,0.8)

6 (0.0,1.4) 2 1.25 | pass test (0.43,1.0)

7 (1.5,0.5) 1 1.17 |passtest | (1.6,1.28)

8 (1.4,1.8) 1 0.72 | pass test é1).56,1 3

9 (1.3,0.8) 1 0.84 | pass test §31).52,1 2

10 (1.0,0.1) 2 1.47 | pass test g;.58,0.7
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Implementation of algorithm of ART-2

for (intj = 0; j < Net.NOut; j++)
{
Net.S2[j]=0;
for (inti=0;i < Net.NR; i++)
Net.S2[j]=Net.S2[j]+(Net.S1[i]-Net.w][i][j])*(Net.S1[i]-Net.w[i][j]);
Net.S2[j]=sqrt(Net.S2[j]);
Temp=Net.S2]j];
X
jmin=0;
J=0;
S2Min=9999999999;
Temp=Net.S2[1];
while (j<Net.NOut)
{
if (Net.S2[j]<S2Min)
{
S2Min=Net.S2[j];
jmin=j;
I3
=)
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Implementation of algorithm of ART-2 (2)

if (S2Min > Net.r) // test to recognizing is not OK
{
/[ forming of new output neuron
Net.NOut++;
Net.S2[Net.NOut-1]=0;
Net.Number[Net.NOut-1]=1;
for (inti=0;i < Net.NR; i++)
{
Net.w[i][Net.NOut-1]=Net.S1[i];
Net.S2[Net.NOut-1]=Net.S2[Net.NOut-1]+(Net.S1[i]-
Net.w[i][Net.NOut-1])*(Net.S1][i]-Net.w[i][Net.NOut-1]);
jmin=Net.NOut-1;
I3
Net.S2[Net.NOut-1]=sqrt(Net.S2[Net.NOut-1]);

}

else
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Implementation of algorithm of ART-2 (3)

Net.Number[jmin]++;
for (inti=0;i < Net.NR; i++)
{
Net.w[i][jmin]=Net.w[i][jmin]+(Net.S1[i]-
Net.w[i][jmin])/(1+Net.Number[jmin]);
3
Form1->Memo1->Clear();
for (inti = 0; i < Net.NOut; i++)
Form1->Memo1->Lines->Add(FloatToStr(Net.S2[i]));
Form1->NOut->Text=IntToStr(Net.NOut);
Form1->Edit1->Text=IntToStr(jmin+1);
return(jmin);

}

A.B.["aBpurnos
HI'TY, kadbegpa BT

10



