Ornek 1: Yarismali Ogrenme
11]|0f| O ||1]|05(|1
T={17]|0}| 05|/ 0]|05]|1}
18|(0||15]|0||05]|1

3. néronun agirliklarini giincelle

w; (K+1) = w; (K) +7(% — W, (K))5,

5 {l k.ornek icin kazanan néron j.noron
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ise
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Adim 1: Birinci ériintiiicin  [11 17 18] ‘
o ) ) Adim 2: Tkinci 6riinti igin [0 0 O]r
Kazanani bul kim kime benziyor onu belirlemek gerek L ns < ik el
. néronun agirliklarini glincelle
2 2 2 2 dlzz 1. ngron ’ ’
d’=(@11-02)"+ L7-07)"+ 18-03)" =41 & — o8 02 07 03 01 035 015
d? = L1- 00)%+ (L.7- 0.1)° + (1.8- 09)° = 44 . = 7 W@Q=/01 01 09|—>W()=|01 01 09
2 2 2 * (1D Kazanan hangisi? d7, =49 105 135 14 105 135 14
d?=@1-)°+ @7-1)“+ 1.8-1 3.né * ' ' ' '
n = ) )+ ) roren Kazanan hangisi?
Adim 3: Ugiincii riintiiigin [0 05 1.5]r Adim 6: Altinci 6riintii igin L1 1]r
2. ngron kazaniyor 3. néron kazaniyor
01 035 015 01 035 015 05 035 03 05 035 03
W@=/01 01 09| — W@®=/005 03 12 W@E)=005 03 12| — W(6)=|005 03 12
105 135 14 105 135 14 105 135 14 1 12 12
Adim 4: Dérdiincii 6rintiicin -+~ [L 0 Of Adim 7: Birinci 6rintidigin  [11 17 18]
1. noron kazaniyor 3. néron kazaniyor
01 035 015 055 02 01 05 035 03 05 035 03
W@ =005 03 12| —> W(4)=|005 03 12 W(6)={005 03 12| —s W(7)=|005 03 1.2
105 135 14 105 135 14 1 12 12 105 145 15

Adim 5: Beginci érintiigin -~ [05 05 05[]

1. néron kazaniyor

055 02 01 05 035 03
W(@4) =005 03 12| —>W(E)=|005 03 12
105 135 14 105 135 14

Adim 8: Tkinci Griinti igin [0 o of
1. néron kazaniyor
05 035 03 025 02 015
W(7)=|005 03 12| _5 W(@=005 03 12
105 145 15 105 145 15




Adim 9: Ugiincii ériintii igin [0 05 15[
2. néron kazaniyor

025 02 015 025 02 015
W@ =[005 03 12| —s W(@Q=| 0 04 135
105 145 15 105 145 15

Adim 10: Dérdiincii érintiigin_ [L 0 O
1. néron kazaniyor

025 02 015 06 01 01
W(@©)=| 0 04 135 — WQIO= 0 04 135
105 145 15 105 145 15

Adim 11: Beginci oriintii igin [0.5 05 0.5]T

1. néron kazaniyor

06 01 01 055 03 03
W@ao= 0 04 135 —s W(@D)=| 0 04 135
105 145 15 105 145 15

Adim 12: Altinci ériintiiigin -+ 1 1 1]

3. néron kazaniyor

055 03 03 055 03 03
wah= 0 04 135/ —s W(@2=| 0 04 135
105 145 15 1 12 125
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Ogrenme hizimin etkisi
n = 001 Yavas ama salinim az

n=05 Hizli ama salinim gok
n=1 Yakinsamiyor
Metrik secimi sonuglar: degistiriyor

Taksi sofori metrigi segilse idi: 2. 6rnek igin 1. néron yerine
2. noron degisecekti
Ik kogullarin segimi de sonuglar: degistiriyor

000 0 0 0
W(@0)=|0 0 5 W(@0)=| 101 101 101
050 11
1. néron kazaniyor 1 nozr‘on“2,3,‘1r ved
2. ve 3. néron kazanamiyor - horon
3. noron 6
—> 3 6bek degil 1 6bek olusuyor oriintiileri igin 6bek olusturuyor
Ne zaman durdurulacak?
Obek merkezlerinde degisim olmamaya basladiginda ,

Ornek 2: \Vektsr Kuantalama
11 0 0 1 05 1

T={(|17]1,(01,0),( 05(,0),(0/0),( 05|0),(1}1)}
18 0 15 0 05 1

n(t)=05 t<6
n(t)=0.25,6<t<12 W(0)
n(t)= 01 12<t

Adim 1: Birinci 6rintlicin  [11 17 1.8]T

3. néron kazaniyor
1. 6riintd birinci sinifa ait, kazanan 3. néron ise ikinci sinifi temsil ediyor

3. néronun agirhklarini giincelle

Cu # Gy veWe, Xye wy (k+1) = w, (K) - 7(K) (% — W (K))

en yakin Voroni vektori ise
02 07 03 02 07 03
w@0)=|{01 01 09 — W@®=| 01 01 09
1 1 1 095 065 06 ¢




Ozdiizenlemeli Ag
(Self-Organizing Map- Kohonen )

Amag: n boyutlu bir isareti bir veya iki boyutlu ayrik bir doniisiime gevirmek
Verilenler: n boyutlu p tane vektor

g n p néronlarin
X € R {Xk}lk:1 konumlari
Ag Yapist: Sizex P onemli
% 7

Ogrenme Kurali:

1. Yarisma:
Her 6riintii igin agdaki néronlar
aralarinda yarigiyorlar

2. Isbirligi:
Kazanan néron komsu néronlarla
isbirligi yapiyor.

X4 Ag ... ®

input vector
http://www.sis.pitt.edu/~ssyn/som/kohonen1.gif

1. Yarigma: | % Wi
X . ;
x=| 12w = )21 j=12,...,m—y Toplamnsron
i i sayisi
Xn Win

X'e en uygunu bulmak igin WjTX'ler'e bak en biiyiigiinii seg W
En biyiigl bulmak neye denk?
d(w,x) <d(w;,x), Vj=1.m,
. .. T . Néronun konumunu belirlemek
X'e en uygunu néronun indisini i(X) belirle —>icin snemii

2. Isbirligi: Kazanan néron igbirligi yapacagi néronlari komsularindan

belirleyecek wl,
‘ ! 8 h
ra ] ! I
ot ! i. noron ile j. ndron
- arasindaki mesafe
i. néronun
komsulugu ’
1 B i
Njix) = eXpE——)
1 P Jo'k
o(K)=ogexp(-—), k=1012,..

S. Haykin, "Neural Networks- A Comprehensive Foundation”, 2" Edition, Prentice Hall, 1999, New Jers&y_

dji nasil hesaplanacak?

lj-i| 1boyutlukafes

d. =
! Hrj — ‘ 2boyutlukafes
Komsu néronun nd?gﬁ;l':oitﬂimde kazanan yJ hJ' (%)
konumu

Agirliklar: Giincelleme:

W, ‘nin degeri X &riintisi ile degistirilecek
Hebb &grenme kurali: Aw; =ny;X
egiticisiz 6grenme igin uygun
hep artan veya azalan etkisi var
Unutma terimi: g(y;)w;  d(y;)=0<y;=0
Aw; =17y;x=g(y;)W, aly;) = ny,
Aw; = 17h 5 (X=W;)
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w; (K+1) = w; (k) +77(K)h;; () (X = w; (k))

A k
n (k) = noexp( —;), k=0L12,.
egitim iki asamali ——> 6zdiizenleme asamasi =1000

T~

yakinsama asamasi =500x m

@

© @ FIGURE 9.8 (2) Two-dimensional input data distribution. (&) Initiel condition of
the one-dimensional lattice. ic) Condition of the lattice at the end of the

FIGURE 9.8 (a) Input data distribution. (b) Initial condition of the two-dimensional orderrg phase. (d) Condition cf the lattice at the end of the canvergence phase.

lattice. () Condition of the lattice at the end of the oidering phase. (d) Condition

of the lattice at the end of the convergence phase.
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Uyarlanabilir Yankilagim Teorisi
(Adaptive Resonance Theory- Grossberg )

http://www.cns.bu.edu/Profiles/Grossberg/Grossberginterests.pdf

A crucial metatheoretical constraint is to insist upon understanding the behavioral data —which
comes to us as static numbers or curves on a page — as the emergent properties of a dynamical
process which is taking place moment-by-moment in an individual mind. One also needs to
respect the fact that our minds can adapt on their own to changing environmental conditions
without being told that these conditions have changed. One thus needs to frontally attack the
problem of how an intelligent being can autonomously adapt to a changing world. Knowing how
to do this, as with many other theoretical endeavors in science, is presently an art form. There are
no known algorithms with which to point the way.
Whenever we have attempted this task in the past, we have resisted every temptation to use
homunculi, or else the crucial constraint on autonomous adaptation would be violated. The result
has regularly been the discovery of new organizational principles and mechanisms, which we have
then realized as a minimal model operating according to only locally defined laws that are capable
of operating on their own in real time. The remarkable fact is that, when such a behaviorally-
derived model has been written down, it has always been interpretable as a neural network.
These neural networks have always included known brain mechanisms. The functional
interpretation of these mechanisms has, however, often been novel because of the light thrown
upon them by the behavioral analysis. The networks have also typically predicted the existence of
unknown neural mechanisms, and many of these predictions have been supported by subsequent
neurophysiological, anatomical, and even biochemical experiments over the years.

Stephen Grossberg
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Grossberg ‘e gore:

+ Algilama ve Bilige Iligkin Temel Problem:

— Insanlar iginde bulunduklari ortamin
degismez 6zelliklerini nasil kesfediyor,
ogreniyor ve taniyor ?

— Yasam boyunca siirekli 6grenmeyi nasil
basariyoruz ?
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Yontem

Psikolojik postiilalar

Daha ayrintili postiilalar

Bu postiilalari gercekleyen
P ' gere 4 bulunur

minimum ag yapisi bulunur

Gergeklenen agin
psikolojik ve noral
yetenekleri test edilir

Yapilamayanlarin bulunmasi,
gereken yeni psikolojik temeli
gosterecektir
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* Adaptif Rezonans Teorisi (ART)
— Klasik sartlanma galismalarina dayanir
— Saglam matematiksel altyap!

— Gergek zamanda gergek diinya verileri ile galisma
yetenegi

— Temel dlstince birgok olayi agitklamak igin
genisletilerek yeni yapilar onerilmistir
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ART nasil ¢alisiyor?

Dikkat

Yonlendirme

Altsistemi
F2 Kisa Sureli Bellek

Altsistemi

Uzun Sureli Bellek

Kontrol
Birimi

F1 Kisa Sureli Bellek

Kontrol
Birimi

Giris

Mete Balci, 2005-2007
Nevroz Aslan, Bitirme Odevi, 2003
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Bir ornek

Mete Balci, 2005-2007
Nevroz Aslan, Bitirme Odevi, 2003
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Mete Balci, 2005-2007
Nevroz Aslan, Bitirme Odevi, 2003
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ART nedir ?

Mete Balci, 2005-2007
Nevroz Aslan, Bitirme Odevi, 2003
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Mete Balci, 2005-2007

Nevroz Aslan, Bitirme Odevi, 2003 2

Tim bunlar nasil yapiliyor?

dx.
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ART -1

Amag: Verilen oriintiileri onceden belirlenmis benzerlik kistasina
gore 6bekleme, gerekirse yeni 6bekler olusturma
Verilenler: n boyutlu p tane vektér  benzerlik kistasi "uyaniklik" katsayisi

X € {0,1}n {Xk}|::1 P

F2

Ag Yapist:

A O V v
W asagidan yukari baglantilar
¢ i=1...n

z w O i=1..m

\ / \P ilk agirliklar
&&QO& O Wji(o)=ﬁ] 7 0=1

el Fl
T= (i i i o i)

Z; yukaridan asagi baglantilar
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