HenpoHHbIe ceTu u
HENPOKOMNbIOTEPDI

Jlekuna 4. YHactb 3.
Monenb ART-2



Mogenu ART

* Adaptive Resonance Theory by Grossberg
(1976)

« CemencTBo HeMpOHHbIX ceTen ART:

— Knaccndpmkaumns 6e3 yuntens
 ART 1 = OuHapHble naTtTepHbl (1987)
 ART 2 - aHanoroBble natTepHbl (1987)

* Fuzzy ART - o6o6weHne ART1 npUMEHUTENBHO K
TEOPUN MHOXECTB

— OToOpaxeHue ¢ yuntenem
« ARTMAP
+ Fuzzy ARTMAP (1992)
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Anroputm mogenun ART-2

[Tlogayva HoBoro BxoaHoro natrtepHa, MINNET
(min net) onpenenseTt BbIXO4HOWU HEUPOH |* C
MWUHUMaSTbHbIM DACCTOSAHUEM [0 BXO4HOIO
Bektopa || X —w, |[.

Vigilance test: HenboH j* npoxoaunt «vigilance
test» ecnn  [[x-w;[<p

roe “vigilance value” p onpegenset paguyc
KnacTrepa.
Ecnn nobeantenb He npowen «vigilance testy,

HOBbIN HENPOH K co3gaeTca C BECOBbLIM
BEKTOPOM
P W, = X.
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Anroputm mogenu ART-2 (2)

* Ecnn nobeaunTtens npowen «vigilance
test», MeHAeTCA BECOBOW BEKTOP

nobeaountens j*

X + wj*("'d) | cluster j*("'d) I

new

W .. =

J 1+ || cluster .|

roe ||cluster,|| obo3HavaeT konu4yecTBo
YNEHOB KnacTepa |.
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OcobeHHocTn moaenu ART-2

o OddeKT OT nopsiaka NnpeabsBieHnss NPUMEPOB:
— ART 4vyBcTBMUTENBHA K NPAOKY NpeabaBneHnd
NpUMepOoB.
« OddekT oT BennuuHel nopora (vigilance threshold):

—  MEHbWWN nopor npusoant cosgaHnto 60OnNbLLINX
KrnacTepos.

o OMdEKT OT peknacrtepmsaunm:.

— MCI'IOJ'Ib3yI-OTCF| TeKyLune UeHTPbl KIiacTepoB Kak
Ha4dallbHbl€ A4 KIiaCTepu3aunin.

— Peknactepusaumsa npon3sogmTca Ansa BCex no
nopsaKy NPMMEpPOB.
— [lpouecc noBTOpSAETCA OO TEX NOP NOoKa He byaeT

N3MEHEHNN B Kinacrtepax (I'IOFIBJ'IGHVIFI HOBbIX

KrnacTepoB).
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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 |(1.150.45)
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) Q@Q@gﬂnﬁp@@gr.




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 passtest | (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 (31).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 21).56,1 3

9 (1.3,0.8) 1 0.84 | pass test é1).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;
X
=+
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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;
3
Net.S2[Net.NOut-1]=sqrt(Net.S2[Net.NOut-1]);

}

else

A.B.["aBpurnoB
HI'TY, kadbeaopa BT



Implementation of algorithm of ART-2 (3)

Net.Number[jmin]++;
for (inti=0;i < Net.NR; i++)
{
Net.wl[i][jmin]=Net.w[i][jmin]+(Net.S1[i]-
Net.wl[i][jmin])/(1+Net.Number[jmin]);
%
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);

}
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