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Ders Hakkinda
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5 Odev % 40
Yariyilsonu Sinavi % 40
Kaynaklar:

= S. Haykin, "Neural Networks- A Comprehensive Foundation”,
2nd Edition, Prentice Hall, 1999, New Jersey.

= J.M. Zurada, "Introduction to Artificial Neural Systems”,
West Publishing Com., 1992, St. Paul.

= K. Mehrotra, C.K. Mohan, S. Ranka, "Elements of Artificial
Neural Networks", MIT Press, 1996, Cambridge.



Haftalik Program

Pazartesi Sali Carsamba Persembe Cuma
7:30 Doktora
8:30 SM Doktora
9:30 HMG Doktora AY
10:30 HMC MK
11:30 HMC
12:30
13:30
14:30
15:30
16:30
17:30

18:30



Ders Acaba Ne Hakkinda ?

Amag: Varolan yaklasimlarla ¢ozim bulamadigimiz problemler:i
cozebilecek araglar, yontemler gelistirmek.

Faydalandigimiz, esinlendigimiz fiziksel yapi canlilarin karar vermek,
davranislarini olusturmak igin kullandiklar: yapi: BEYIN

Temel birimlerin yapilar: ve baglanti
dizenlerini belirlemek igin

Beynin igleyisi onemli

Ogrenme kurallarini anlayabilmek
ve gergeklemek igin

AMA elde edilecek sonuglar beynin isleyisini agiklamaktan uzak,
mihendislik problemlerine ¢6zim getirmeye yarayacak yontemler
ve yaklasimlar olacak



Dersde Anlatiimayacaklar

Istatiksel yapilar

Yapay sinir aglarini gergekleyecek fiziksel devreler

Billissel siire¢lerin modellenmesi



Dersde Anlatilacaklar

Perceptron

Belli bagh ag yapilari ¢ok katmanli algilayici

Ozdiizenlemeli

Hopfield
Hebb

Belli basli 6§renme kurallari  Egiticili grenme

Pekistirmeli Ogrenme

Egiticisiz Ogrenme
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Sinir Hucresi

MOTOR NEURON MITRAL CELL FROM PYRAMIDAL CELL
FROM SPINAL CORD OLFEACTORY BULE FROM CORTEX
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Sinir Hicrelerinin Organizasyonu
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Yapay Sinir Aglari

(Artificial Neural Networks)

« Bir Yapay Sinir Agi Tanimi (Alexander, Morton 1990)
Yapay sinir agi,Basit islemci iinitelerindeolusmus, ¢ok yogun,
parallel ve dagilmis dizende galisan bir islemcidir.

Deneysel bilgiyi depolama ve kullanima sunma 6z
Beyni iki sekilde andirir:

igine sahiptir.

Sinir

1) Ag, bilgiyi g | . g hiicresi
2) Gerekli bilgiyi depolama igirchasit iglemci tiniteleri
arasindaki 4aglantilarpkullanir.

Sinaptik
agirhklar




Sinir Hucresi
McCulloch-Pitts
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Aktivasyon Fonksiyonu

Identity Sep Threshold Logic Higmoid

i i

Figure 2: YVarious getivation fancti used in connectioniat networks

http://intsys.mgt.qub.a¢.uk/notes/image/factivefn gif.o.

Sigmeid-Funktion Tangenshyperbolikus-
Funktion

Gauss-Funktion multiquadratische
Funktion

http://www.irt.rwth-aachen.de/uploads/pics/KNNFunktionen_01.png
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Ag Yapilari

input vallles
input value input value
input layer . ‘
f‘f Y,
wielght matrix 1 ><>\
hidden layer input o . input
value b Nglgl:lt matrix < valLe
wielght matrix 2 7©/
\\.
output 1ayer ;)f %é
inputvélue inpu'tvalue

output values

Ileri yol agi-feedforward Tam baglasimli ag-reccurent

Cok katmanli Ag-Multilayer Perceptron Hopfield Ag:
http://fbim.fh-regensburg.de/~saj39122/jfroehl/diplom/e-12-text.html



Ag Yapilari
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welght matmy

Input layer
Input valles
Hicresel Ag

Kohonen Agi
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Her zaman, her problemin ¢ozimd i¢in YSA mi?

No matter how the design is performed, knowledge about the problem
domain of interest is acquired by the network in a comparatively
straight forward and direct manner through training.

The knowledge so acquired by the network is represented in a compactly
distributed form as weights across the synaptic connections of the
network.

While this form of knowledge representation enables neural network

to adapt and generalize unfortunately the neural network suffers from

the inherent inability to explain, in a comprehensive manner, the
computational process by which the network makes a decision or reports

its output. This can be a serious limitation, particularly in those
applications where safety is of prime concern, as in air traffic control and
medical diagnosis. In applications of this kind, it is not only highly desirable
but also absolutely essential to provide some form of explanation capability.

Haykin 1999



Matematik ¢i, Cozimleyici Makina
Cambridge ~ (analytical engine)
(1828-39) Charles Babbage (1792-1871)

Cagdas bilgisayarin éncusd,

Delikli kartlar ile komutlar veriliyor,
Herhangi bir aritmetik islemi yapabiliyor,
Sayilarin saklanabilecegi bir bellek birimi var,

Islemlerin art arda ve sirasiyla yapilmasini saglayan
ardisik kontrol birimi var.

Bu donanim, peki yazilimi kim tasarliyor?



LIk bilgisayar programcisi
Augusta Ada Byron- Lady Lovelace (1815-1852)

It is desirable to guard against the possibility of exaggerated
ideas that might arise as to the powers of the analytical engine.

In considering any new subject, there is frequently a tendency ,
first, to overrate what we find to be already interesting or
remarkable, and secondly by a sort of natural reaction to
undervalue the true state of the case, when we do discover that
our notions have surpassed those that were really valuable.

The analytical engine has no pretensions whatever to originate
anything. It can do whatever we know how to order it to
perform. It can follow the anaysis, but it has no power of
anticipating any analytical relations or truth. Its province is to
assist us in making available what we are already acquinted with.

1843



ENIAC (Electronic Numerical Integrator and Computer)
1943-1946 John Von Neumann <—— Matematikgi
Bellek (1903-1957)

aritmetik/mantik lnitesi

1899-1969 noro-fizyolog
. @r‘ Hicresi Modeli (1943) girisler

1923-1969 matematikgi /
fo = 141 X1 /
. ) 4

v =[w,

g :/
/7]
Sinaptik agirliklar ) 1\

> /;p (v,) bias

Aktivasyon fonksiyonu




» EDVAC (Electronic Discrete Variable Automatic Computer)
»+ 1950 John Von Neumann

Fizyolog (1904-1985)
Og'r'enme Kurami (1949)
“When an axon of a cell A is near enough to excite a cell B
and repeatedly or persistently takes part in firing it, some
growth process or metabolic change takes place in one or
both cells such that A's efficiency as one of the cells firing
B is increased. " (Organization of Behavior) Cikis isareti
- zamana b0§|l Postsinaptik aktivite

. yer'el Aij (n) — @
l \ girig isarefti

V\ﬁj (n+]) —V\ﬁj (n) Ogrenme hizi Presinaptik aktivite

+ Ogrenen adaptif sistemler icin esin



» Snark- Marvin Minsky (1951)
- kendi kendine agirliklari ayarlayabiliyor
» ise yarar hig bir bilgi isleme fonksiyonunu

gergekleyemedi

Bilgisayar bilimcisi
(1928-1971)

» Perceptron - Frank Rosenblatt (1958)
» Goruntu tanima
- Egiticili 6grenme
- Perceptron yakinsama teoremi
Elektrik

muhendisi
« ADALINE (ADaptive LINEar combiner)- Berna‘r/d Widrow,
Ted Hoff

* LMS kurali
* Perceptron ile farki 6grenme kurali



- Karanlik Yillar (1969-1982)

- "Perceptrons” Minsky-Papert 1969
matematiksel olarak Perceptron'un
XOR mantik fonksiyonunu
gercekleyemeyecegini ispatladilar.

- Grossberg- ART 6zdlizenlemeli bir yapi
* Kohonen - 6zdizenlemeli bir baska yap!
* Fukushima - 6zdlzenlemeli bir baska yapi daha

» Karanlik Yillardan Cikis
- 1982 Hopfield Ag

- Geriye Yayilim Algoritmasi (Backpropagation)
* 1974 Werbos
* 1985 Parker
* 1985 LeCun
* 1986 Rumelhart



"Bilgi"'nin Gosterimi

"Bilgi" Insan Yorumlama Depolanmis
veya Ongorme enformasyon
Makina Uygun yanit veya
verme model

Nasil anlayacagiz?  Ngsi| gosterimi olusturacagiz?

Kurallar: (l)sml lardan benzer girisler agda
benze olus‘rurmall ve boylece

ayni kategoriye ait olarak siniflanmali,
(2) Farkli siniflara ayrilacak nesnelere, agda
cok farkli gosterimler atanmali,
(3) Belirli bir 6zellik onemli ise agda onun
gosterimi ile gérevlendirilen hicre sayisi
daha fazla olmali,




