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Y. Doc. Dr. Aybars UGUR
Yapay Sinir Aglari
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MATLAB Nedir?

e MATLAB, Mathworks firmasinin
gelistirdigi  teknik bir programlama
dilidir. (www.mathworks.com)

e MATLAB, teknik hesaplamalar ve
matematiksel problemlerin ¢ozumuu ve
analizi icin tasarlanmis bir yazilim
gelistirme aracidir.

e "MATTiX LABoratory” kelimesinin
kisaltmasi olan MATLAB, matris yani dizi
tabanhdir.
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MATLAB Ortami

<) MATLAB
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Qal I$ma Alan I Nane |Size | Bytesll:lass | To get started, s
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Goruntl Isleme

J Edge Detection Demo
File Edit Wew Insert Tools ‘Window Help

Original Blood Image Edge Map

=101 x|
Edit  view Text Debug Breakpoints Web ‘window Help
= | 4 ERe o & | 8B RE D 8| e = =

funcrion ActivateSPRControls(DemoFig) -

hdl = get(DemoFig, 'UserData'];
seti[hdl.sprDirFop hdl.sprDirlbl], '¥isible', 'on']:
seti[hdl.logSigmaCtrl hdl.logSigmalbl], '¥isible', 'off'}:
=
%%  Sub-function - ActiwateLOGControls
.
function ActivateLOGControls (DemoFig)
hdl = get({DemoFig, 'UserData']:

set([hdl.logfigmaCtrl hdl.log¥igmalbl],'¥isible', 'on'):

0= ! & Automatic
set([hdl.sprDirPop hdl.sprDirlbl], '¥isible', 'off'j:
J —

|edgedemao

The threshold iz 0.13674.
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MATLAB Arac¢ Kutulari

e Kontrol e Yapay Sinir Aglari
e Istatistik e Genetik Algoritmalar
e Optimizasyon e Goriintl Isleme
e Finans e Bulanik Mantik
° .. e Grafik
e Veritabani

e Web Sunucusu
o ...
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Programlama Dillerindeki Yer

e Matlab, denklem ¢6zumua, grafik cizimi,
simulasyon, veri analizi, goruntd isleme
karakter tanima (OCR) gibi islevleri igceren
yazilimlarin gelistiriimesini kolaylastirip
hizlandirir. Geleneksel programlama dillerinde
yeterli duzeyde hazir butlnlesik araclar yoktur.

e Ornek : Sadece, goriinti isleme arac kutusu
200 kadar fonksiyondan olusur.

e Genel bir programlama dili degildir.
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MATLAB Programlarinin Isletimi

MATLAB’da yazilan programlar,

e MATLAB icinden calistirilabilir

e EXE veya DLL olusturulabilir

e C/C++ kodlarina donustarulebilir

o ...

e Matlab’in Windows, Linux surumleri ...
e GUI araci ile formlar da olusturulabilir.
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Degiskenler ve Veri Tipler

>> Sayi=55
sayi =

95
>> Size(sayi)
ans =

1 1
Matris->Dizi

deger=[10,20,sayi] Workspace,

deger = Command History
10 20 55

>> Whos
Name Size Bytes Class
ans 1x2 16 double array
deger 1x3 24 double array
sayi 1x1 8 double array

Grand total is 6 elements using 48 bytes
clear all

veya

clear ans sayi deger
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Dizi ve Matris Islemleri

dil =-3:.5:3 m1 = rand(3,3)

di mil =

d1(3) ... Cikti : -2 0.6721 0.6813 0.5028
e 0.8381 0.3795 0.7095
dl = [-2:.5:2] 0.0196 0.8318 0.4289

size(d1) m1(5) m1(2,2)’ye esittir.
i—1 2:3,2:3) =2, ml(1,:

1
1([2 3],[3 1 2]) ile
di(i)=- 1(

[2:3], [3;1;2])
d1(17)=1 (genisletme)
di=[1 4;2 5;3 6]
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Dizi ve Matris Islemleri

Dizi olusturan temel Operatorler :
fonksiyonlar : 4 -

zeros(2,3) * L A
ones(2,3)
eye(2,3)

rand(5,5)

* /[ Mmatrisler igin)

. (devrik alma)

\ .\ (sol b6ime)

Diger : any, all, find, & <>»<=>===,~= lligkisel
isreal, help isreal e & | xor bitor bitand ...

e && || mantik kontrol
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Hucre (Cell)

e Elemanlari farkl tarlerden dizi, hlicre veya
yapi olabilir.

>> m2={[1:2];['Matlab',[2:3,4:5]]}
m2 =

[1x2 double]
'Matlab 0"
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Yapi (Structure)

>> ogrenci.ad="Ali
ogrenci =

ad: 'Ali'
>> ogrenci.yas=25
ogrenci =

ad: 'Ali’
yas: 25

28.12.2004

>> ogrenci.adres.il ='lzmir’
ogrenci =
ad: 'Ali’

yas: 25
adres: [1x1 struct]

>> ogrenci.adres.ilce ='Bornova'
>> ogrenci.adres

ans =

il; 'lzmir'
ilce: 'Bornova’
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Dizi Kaydetme ve Yukleme

Kaydetme Yikleme

e Workspace'den e Etkin klas6rden
degi$ken|er Segilel’ek P |Oad dosyaad

veya e File -> Import Data
e Save Workspace As xls, txt, mat ...

lle veya
e Komut satirindan

save dosyaad di d2

seklinde yapilabilir.

28.12.2004 Y. Dog. Dr. Aybars UGUR

14



Prosedurler ve Fonksiyonlar

e New M-File

% Cevre ve Alan hesaplar
% Kucuk buyuk harf duyarli

r=5.5
cevre=2*pi*r
alan=pi*r*r

Yazilir ve
cahlistirilir.

28.12.2004

Ekran Ciktisi
r=
5.5000
cevre =
34.5575
alan =
95.0332

e New M-File

function cevre=chesapla(r)

cevre=2*pi*r

.m dosyasina
chesapla ismi
verilerek
kaydedilir
komut
satirindan
calistirilabilir

Y. Dog. Dr. Aybars UGUR

Ekran Ciktisi

>>chesapla(b)

cevre =
31.4159

ans =
31.4159
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Denetim Deyimleri

Secim e DONngl
e if..end, switch..end e for, while, break, continue
a=3; b=4 n=input('Sayiyi Verin')
if a>b top=0;
disp(‘a b den bayudktar');| Ekran fori=1:2:n
X=1 Ciktisi
elseif a<b q =
disp(‘'a b den kacuktr');
X=-1;
else b =
disp('a b esittir'); 4
x=0;
end

top=top+i;
end
3 disp(top)
top=0; i=0;
while i<100

top=top+i;

a b den I=1+1;
kGcuktur end
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Grafikler - Plot

y=Cos(t);

plot(y)

%oGrafik 6zellikleri degistirilebilir
%Birden cok grafik
% ayni pencerede
plot([t/3 y'])

bar(t,y) ?(t'ye gore y)
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Grafikler- Mesh

x=0:10:100

y=0:20:250
z=rand(13,11)

%[X,y] = meshgrid(x,y)
yuzey1 = surface(x,y,z)

% Hazir fonksiyon
z=peaks(30)
yuzey1 = surface(z)

28.12.2004 Y. Dog. Dr. Aybars UGUR 18



Cizim - Genel

e 2-D vectors: plot (x, V)
plot(0:0.01:2*p1, sin(0:0.01:2*p1))
e 3-D:plot3(x, vy, z)(space curve)
e Surfaces
meshgrid makes surface from axes, mesh plots it
o [X,Y] = meshgrid(-2:.2:2, —-2:.2:2);
Z = X .* exp(-X."2 - Y."2);
mesh (7Z)
surf: Solid version of mesh
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Bazi onemli deyimler ve fonk.

e Return e Max

e Global e Min

e Try..catch..end e Mean

e Sub Functions e Std

o Set e Sort

e Figure e Factorial

e Axes e Sin, cos, tan, ...
e EXxp, log, sgr, ...
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Goruntl Isleme

im1 = imread('flowers.tif')

im2 = imread('forest.tif')
imshow(im1)

J=imrotate(im1,-15,'bilinear','crop’);

imshow(J);

imshow(imnoise(im1,'gaussian’))

Imsubtract ?

Imwrite ?
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I
MATLAB'da YSA (NN)
Uygulamalar




Ornek 1.1

newff: a feed-forward backpropagation network
Example 1 :

e P=[012345678910];

e T=[01234321234];

e net = newff([0 10],[5 1],{'tansig’ 'purelin’});

e Y = sim(net,P);
e plot(P,T,P,Y,'0')
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Ornek 1.2

net = newff([0 10],[5 1],{'tansig’ 'purelin'});

Net adli bir ag nesnesi olusturduk.

[0 10] girdi elemanlarinin min ve max degerleri 0 ile 10 arasinda
Rx2’lik bir matriste (R tane girdi degeri icin).

Iki katmanli, Ilk katmanda 5 giris elemani ve 1 ¢ikis elemani var.

Uclincii parametre, her bir katmanda kullanilan transfer
fonksiyonlari:

Ik katman, TANSIG(N) calculates its output according to:
n = 2/(1+exp(-2*n))-1 (tansig noronlari)
Ikinci katman, PURELIN (Linear transfer function) néronlari.
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Ornek 1.3

e NEWFF(PR,[S1 S2...SNI]{TF1 TF2...TENI},BTF,BLF,PF) takes,
PR - Rx2 matrix of min and max values for R input elements.
Si - Size of ith layer, for NI layers.
TFi - Transfer function of ith layer, default = 'tansig'.
BTF - Backprop network training function, default = 'trainlm’.

BLF - Backprop weight/bias learning function, default =
'learngdm’.

PF - Performance function, default = 'mse’.
and returns an N layer feed-forward backprop network.
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Ornek 1.4

e P girdileri
e T (target) hedefleri

e YSA simulasyonunun ¢iktisi ve
hedeflenen cikti cizdiriliyor.
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Ornek 1.5

Her [CoBa N Ars pBD
isletimde “
degisik )
degerler ol

9|kar 5 AP o o o ]

1k
05r o

a

0.5
0
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Geri Yayilimli Ogrenme Modlari

BP algoritmalarinda kullanilabilecek iki mod

o Artirnml Ogrenme modu : adapt komutu

Gradyanin hesaplanarak agirliklarin giincellenmesi islemi, her
bir girdinin aga uygulanmasi ile gerceklestirilir.

e Grup Ogrenme modu : train komutu
Agirliklar, tim egitim seti aga uygulandiginda gerceklestirilir.

Traingd, Learngd’'nin eslenigi
Traingdm, Learngdm’nin eslenigi
Epoch : lterasyon sayisi
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Ornek 2.1 (Grup Modu)

P-[012345678910];
T=[01234321234];

net = newff([0 10],[5 1],{'tansig' 'purelin’});
net.trainParam.epochs = 50;

net = train(net,P,T);

Y = sim(net,P);

plot(P,T,P,Y,'0')

28.12.2004 Y. Dog. Dr. Aybars UGUR

29



Ornek 2.2

} Training with TRAINLM
File Edit WYiew Insert Tools ‘Window Help

Degerlere )
Yakin! :

3.5

3

25

2

1.5

1

0.5

e

0.5

a

Stop Training |
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Bazi Ogrenme Kurallari

GRADYAN Azaltimi Ogrenme Kurali :
LEARNGD Gradient descent weight/bias learning function.

Learngd fonksiyonunun Ir (6grenme katsayisi) adli parametresinin
default degeri 0.20°dir. Ogrenme katsayisi bayuk secilirse,
ogrenme algoritmasi kararsiz olur; kU¢Uk secilirse agin sonuca
yakinsama suresi artar.

Momentum Kullanan GRADYAN Azaltimi Ogrenme Kural :

LEARNGDM Gradient descent w/momentum weight/bias learning
function.

Momentum kullaniimadiginda ag, yerel bir minimuma takilarak
salinimlar yapabilir. Momentum kullanildiginda ise, sigcrama
imkani kazanabilir. Momentum 0 ile 1 arasindadir. Momentum
degeri 0 ise, agirlik degisimi tamamen gradyana bagimhidir.
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Tahminleme Ornegi

1/(x+y) fonksiyonunun tahminlemesi

f(x,y) | input=[11435;13125];
target=[0.5 0.25 0.20 0.20 0.10];

0.5 net=newff(minmax(input),[2,1],{'logsig’,'purelin'},'trainl
0.25 m);
net.trainParam.goal=1e-5;
0.2 | [net,tr]=train(net,input,target);
0.2 | sim(net,[3;2])
0.1 sim(net,[1;2]) % sim : 0.3370  hedef : 0.3333
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Test Verisi

sim(net,[3;2])
TRAINLM, Epoch 0/100, MSE 1.03675/1e-005, Gradient
6.62807/1e-010

TRAINLM, Epoch 7/100, MSE 2.32045e-008/1e-005,
Gradient 5.43983e-005/1e-010

TRAINLM, Performance goal met.
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NN Ara¢ Kutusu ile Yapilmasi

e Iinput ve target ile test verileri girilir, ag (network)
olusturulur. Parametreler ayarlanir. Ag EQgitilir (train) ve

Test verisi simule edilir.

<} Network/Data Manager Y ] [ L Netveork: metworkL E =lalx|
" S {puts: view | inttalize | Simuiate | Train | Adapt | weights | |
- <) Create New Network E o ]
input networkl networkl_outputs
tast Metwork Name:lnetwnrkz Cle
[ | i (e | T
b{1} b2} o

Targete: Errore: i - 1 -Network Type: [Feed-forward backprop x|
target nietwark]_errars -

Input ranges: [14a;14] IGetfromlnp... LI

Training function: TRAINLM -
Input Delay States: Layer Delay States: Adaption learning function:] LEARMGDM |

Manager Close Perfarmance functian: WMSE L
Mumber of layers: 2
Froperties for: ILayerE VI
r Metwarks and Data
Help | Mew Data... | e Netwnrk..l Mumber of neurons:|1
Transfer Function: |PURELIMN LI
Import... | Export... | View | Celete |
r Metwarks anly
o . . Wie Defaults Cancel | Create I
Initialize... | Simulate... | Train... | Adapt... |
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Artirirmh Mod Ornegi

p=[11435;13125];

t=[0.5 0.25 0.20 0.20 0.10];
net=newff(minmax(p),[2,1],{'logsig’,'purelin’},'learngdm’);
p=num2cell(p,1);

t=num2cell(t,1);

net.biases{1,1}.learnFcn="'learngdm'’
net.inputWeights{1,1}.learnFcn="learngdm‘ % Agirliklari ayarlama
net.layerWeights{2,1}.learnFcn="learngdm’
net.biases{2,1}.learnFcn="learngdm‘ % Egikleri ayarlama
% Ogrenme boyunca egitim setinin kac defa islenecegi
net.adaptparam.passes = 1000 % Ayarlayiniz.
net.layerWeights{2,1}.learnParam.Ir=0.25 %Ayarlayiniz
[net,a,e] = adapt(net,p,t); a=sim(net,p)
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Basit Ornekler

e f(x) = sin(x)
o f(X,y,2) = X+y2+23
e f(x,y) =sin(x) + 1/y

e Degisik katman, noron sayilari ve
parametreler ile test ediniz.

e Demolar ve Help
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