Uvod do MATLABuU

Cvicenia z Pocitacoveho Videnia



MATLAB

* Povodne: Interaktivny program na
operacie s maticami

* Teraz: Vysoko urovnovy jazyk na
technicke vypocty a interaktivne prostredie
na: tvorbu algoritmov, vizualizaciu a

analyzu dat a numericke vypocty




MATLAB

* Interaktivny nastroj na analyzu, navrh a
riesenie problemov

* Matematicke funkcie pre linearnu algebru,
statistiku, Fourierovu analyzu, filtrovanie...

* Funkcie na vizualizaciu 2D a 3D dat

* Nastroje na vytvorenie GUI




MATLAB

* Vyuzitie: spracovanie signalu, spracovanie
obrazu, testovanie a meranie, financné
modelovanie a analyza, vypoctova
biologia...

* Toolboxy rozsiruju prostredie MATLAB na
riesenie tried problémov z konkrétnych

oblasti




MATLAB- Functions

* Function list

* http://www.mathworks.com/help/techdoc/ref/funcal
pha.html

* Tutorial:

* http://www.mathworks.com/help/pdf doc/matlab/ge
tstart.pdf




* Image Processing Toolbox
* Image Acquisition Toolbox
* Video and Image Processing Blockset

* Iné Toolboxy: Statistics, Bioinformatics,
Wavelet, Fuzzy Logic, Econometrics
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Image Processing Toolbox

* Image Analysis- segmentacia,
matematicka morfologia, extrakcia
priznakov, detekcia hran

* Spracovanie obrazu- zvysenie kontrastu,
prevod medzi farebnymi modelmi

* FFT, DCT
 Zobrazovanie sekvencii obrazkov a videa



* Video and Image Processing Blockset:
algoritmy a nastroje na dizajn a simulaciu
spracovania videa a pocitacoveho videnia

* Image Acquisition Toolbox: umoznuje
ziskavat obrazky a video priamo do

MATLABuU




Okno MATLABuU
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Okno MATLABuU

 Command window- na pisanie prikazov,
vystupy, chyby
* Workspace- premennée, ich hodnoty a typy

* Command History- pouzité prikazy sa daju
,2drag and drop” do command window
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Demos

* >>demo

* Zalozka Demos

* 3D Visualisation

* Teapot, Images and Colormaps
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Command window

*3+4-7
*t=3+4-7
ck=3+4-7,
* K

e k

« 3M2%4

* 2+2 [ 1+1 ‘



Command window

* 1/0 (Inf)

* 0/0 (NaN)

* MATLAB je Case Sensitive!
* Kak surozne premenne

* 15 miest, ale ukazuje len 5
* format long / format short

4\



Command window

* MATLAB ma mnozstvo vstavanych fcii
* sin, cos, tan, asin, acos

* sin(pi/2)

* log, log10, log2

* log10(100)
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Vektory

e v=[1, 2, 3, 4]
e v=[1234]
* v=[1; 2; 3; 4]

* Workspace: tabulka, graf
* v = start: step: end

e v=2:29 v=1[2,4,0, 8
e v=2:5 v=1[23,4,5




Vektory

* v = linspace(1, 5, 10)
*v(4)=0

* v(5:7)=0
*v(1:2:7)=0
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*M=1[12;34,;50]
*M=[123;34,;50]
* M(1, 2)

* M(1, :)

* M(:,2)

* M(:) =jeden stlpec

Error
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* p = zeros(3, 3)
* 0 =ones(3, 3)
* r =rand(3, 3)
* r =rand(1,4)
* kK = magic(3);

== zeros(3);
== ones(3);
== rand(3);
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Maticove operacie

ca=[11;11],
*a*b
* a*2
* b2
* b.A2

b=1[22;22]
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Vypocet linearnych rovnic

bkt =t [
-
|
fd

0 1
1 2
3 5

k-]
|

+ A=[012;121:352]
* b=[1;3; 7]
« x=Ab == AA-1)b




* X = linspace(0, 5, 100);

* y1=x;

* plot(x,y1); grid;

* y2 = xX."2;

* y3 = X.A3;

* plot(x,y1, x,y2, X,y3); grid;
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* v = zeros (1,100);

* Funkcie pre 1D polia:

* SUmM, max, min, sort, mean
* s =sum(v);
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* s ='string

* | =length(s);

* s(3)

* Strcmp, findstr
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Svmbol Represents Symbol Represents

> Greater than >= Greater or equal to
< Less than <= Less or equal to
~= Not equal to == Equal to

Not ~ And &

Or | (single vertical line)




What If...

* if sum(v) ==
b= 10;
end
* ifb-1<3
a= 4,
else

a=5;
end ‘



Cyklus

 fork =1:100
v(k)=K;
end
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MATLAB specialitka

* Chceme vytvorit pole kde
* 1. for p =1:1000
v(p) = (p/sin(p)+2); end
* 2. v=zeros (1, 1000);
for p =1:1000
v(p) = (p/sin(p)+2); end
* 3. p=1:1000
v = (p./sin(p)+2)

v(p)

__p
si( p)+2




MATLAB specialitka

* Chceme vytvorit pole kde
* 1. for p =1:1000
v(p) = (p/sin(p)+2); end
* 2. v=2zeros (1, 1000);
forp = 1:1000
v(p) = (p/sin(p)+2); end
* 3: p=1:1000
v = (p./sin(p)+2)

£ ) — P
v(p)= si( p)+2

1.82 sec

0.16 sec

0.0083 sec



* MATLAB funkcie sa pisu ako m subory

* prvy.m meno suboru = nazov fcie
* function x = prvy (v)

X=v (1)
* Volanie:

* y =zeros(1,4); x = prvy (y);
* prvy(y); ulozi x do ans



* function [x,y,z] = prvy(v)
* prvy(v); ulozi do ans len x

* Function [ ] = prvy(v)

* % komentare



Subfunkcie

function x = myfun(y)

X = subfn(2);

function a = subfn(b)
a=b*3:
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Vypis textu

fprintf ('"Hello World!");
fprintf ("Hodnota x je %g', x);
Nieje vhodne pre vektory

* \n novy riadok

%g kompaktny zapis
%c jeden znak

%e exponencialny zapis
%s string
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* tic; prikazy; toc;
* V sekundach
* V. m -file
tO = cputime
....prikazy, vypocty
t1 = cputime
fprintf('vypocCet trval %g', t1- t0)



Uloha do 5.10.2011 23:59

* Vytvorte funkciu (m-file stipce.m), ktora na
vstupe dostane Cislo n a na vystupe vrati maticu

velkosti an3, kde:
1. stlpec bude obsahovat Cisla 1 az n

2. stipec ich druhe mocniny
3. stlpec bude obsahovat hodnoty druheho

stipca/2
* Funkcia nesmie obsahovat cyklus.

* Do prilohy emailu poslite subor stipce.m a do
tela spravy napiste prikaz, ktorym sa dana fcia
zavola.
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