Uvod do MATLAB-u

Cvicenia z Pocitacoveho Videnia |.



MATLAB

 POvodne: Interaktivny program na operacie s
maticami

e Teraz: Vysoko urovnovy jazyk na technicke
vypocCty a interaktivne prostredie na:

— tvorbu algoritmov, vizualizaciu a analyzu dat a
numerické vypocty




MATLAB

 Interaktivny nastroj na analyzu, navrh a rieSenie
problémov

 Matematickeé funkcie pre linearnu algebru,
Statistiku, Fourierovu analyzu, filtrovanie...

 Funkcie na vizualizaciu 2D a 3D dat
* Nastroje na vytvorenie GUI




MATLAB

e VVyuzitie: spracovanie signalu, spracovanie
obrazu, testovanie a meranie, financné
modelovanie a analyza, vypoctova biologia...

e Toolboxy rozsSiruju prostredie MATLAB na
riesenie tried problémov z konkrétnych oblasti




MATLAB - functions

e Function list

— http://www.mathworks.com/help/matlab/functionlist.h
tml

e Tutoral:

— http://lwww.mathworks.com/help/pdf doc/matlab/get
start.pdf




* Image Processing Toolbox

e Image Acquisition Toolbox
* Video and Image Processing Blockset
* Iné Toolboxy

— Statistics, Bioinformatics, Wavelet, Fuzzy Logic,
Econometrics




Image Processing Toolbox

 Image Analysis

— segmentacia, matematicka morfoldgia, extrakcia
priznakov, detekcia hran

e Spracovanie obrazu

— zvySenie kontrastu, prevod medzi farebnymi
modelmi

e FFT, DCT
e Zobrazovanie sekvencii obrazkov a videa




MATLAB prostredie
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MATLAB prostredie

« Command window

— pisanie prikazov, vystupy, chyby
* \Workspace

— premenne, ich hodnoty a typy
« Command History

— pouzite prikazy sa daju ,drag and drop“ do
command window




Dema

* Help -> Demos

— 3D Visualisation
— Teapot, Images and Colormaps

e >> help commandname
e >> |ookfor keyword




Command window

3 +4 -7
t=3+4 -7
k =3 + 4 - 7;
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Command window

e 1/0 (Inf)

e 0/0 (NaN)

« MATLAB je Case Sensitive!
« Kaksurozne premenné

e 15 miest, ale ukazuje len 5
« format long / format short

4\




Command window

« MATLAB ma mnozstvo vstavanych funkcii
* Sin, COS, tan, asin, acos

 sin(pi/2)

 |log, logl0, log2

* [0g10(100)

e abs(-10)

4\




Vektory v MATLAB-e

v = [1, 2, 3, 4]
v = [1 2 3 4]
v = [1; 2; 3; 4]
v = start: step: end
v = 2:2:9
v = [2, 4, 6, 8]
vV =

2:5
v = [2, 3, 4, 5] ‘




Vektory v MATLAB-e

= linspace(l, 5, 10)
(4) =0

(5:7) =0

(1: 2: 7) =0

< < < <
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Matice v MATLAB-e

e vytvorenie
-A=[1 2 3; 45 6; 7 8 9];
-3 X 3
e Specialne:
— zeros(), ones(), eye(), rand(), randn(), magic()
p = zeros(3, 3) == zeros(3);
0 = ones(3, 3) == ones(3);
r = rand(3, 3) == rand(3);
rl = randn(1,10);
k = magic(3);




Matice v MATLAB-e

W

Pristup (riadok, stipec) >> A(2,1)

ans =4
. cely riadok alebo stipec  >> A(:,2) Y
ans =
2 W
5
8
A=
Interval >> A(1:2,2) 1 2 3
ans = 4 5 6
2 /7 89

5




Operacie

e maticove:
+ - * / N\

 Medzi prvkami:
x0, , sgrt(), sin(), cos(), ...
e size(A) —rozmery

« sum(A) — suma po stipcoch

e sum(sum(A)) — suma vSetkych prvkov
o sum(A(:))




Operacie

e >> A+A

ans =

e >>AA

ans =

e >>AFA

ans =

246
8 10 12
14 16 18

30 36 42
66 81 96
102 126 150

149
16 25 36
49 64 81




Nazvy premennych

 Nazvy premennych

e 63 signifikantnych znakov

e ZaCina pismenom

e Bez diakritiky a medzier

* Rozlisuje velkost pismen

e OdlisSneé od nazvov prikazov a preddefinovanych

premennych (pi, 1, |, eps, ...) u

e exist meno




Logické operatory

e Logicke operatory
—— 2 < ? > 7 ~— b | — ?

« Find(“podmienka”)

— vrati indexy vyhovujucich prvkov

Symbol 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)




>>A=[7 3 5; 6 2 1]
>> dx=Fi1nd(A<4)
A=
7 35
6 21
1dx=
3
4
6




>> [row col]=Find(A==7)

row = 3
col = 1

>> [row col]=Find(A>7)

row = 3
3
col = 2
3

>> Indx=Fi1nd(A<5)
Indx = 1
2
4
4

~hpR >

2
S|
8

3
6
9




X = linspace(0, 5, 100);

vyl =X;

plot(x,yl); grid;

y2 = X."2;

y3 = X."3;

plot(x,yl, x,y2, X,y3); grid;
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e v = zeros (1,100);

* Funkcie pre 1D polia:

— sSum, max, min, sort, mean
— S = sum(v);




Ret'azce

s = "string”
I =length(s);
s(3)

strcmp, findstr
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* flow control:
—1f
— switch
— for
—while
— break




IF expression
statements

ELSEIF expression
statements

ELSE
statements

END




for

FOR variable=expr
statements
END




Vypis textu

disp ("Hello World!");

X = 295;
disp (["Hodnota x je ", num2str(x)]l).;
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e tic; prikazy; toc;

* V sekundach

e V m-file
t0 = cputime
....prikazy, vypocty
t1 = cputime
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Alokacia premennych

tic tic

X = 0; X = zeros(1l, 100000);

for k = 2:100000 for k = 2:100000
X(k) = x(k-1) + 5; X(k) = x(k-1) + 5;

end end

toc toc
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MATLAB sSpecialitka

P
sin(p) + 2

e Chceme vytvorit pole kde v(p)=
e 1: for p = 1:1000

v(p) = (p-7(sin(p)+2)); end
e 2:v = zeros (1, 1000);

for p = 1:1000

v(p) = (p-7(sin(p)+2)); end

e 3:p = 1:1000
v = (p-/(sin(p)+2)); &




Obrazky

e binarne: {0,1}
e Sedotdnoveé: uint8, double ...
e RGB:m X nx3




Obrazky

e binarne: {0,1}
e Sedotdbnové: uint8, double ...
e RGB:m X nx3

g 0.2363 0.2826 0.2826 U3
U.5342 0.2051 0.2157 0.2826 0.3822 0.4391 0.439
0.5342 0.178% 0.1307 0.178% 0.2051 0.3256 0.2483
0.4308 0.2483 0.2624 0.3344 0.3344 0.2624 10,2543
id44 0.2624 0.3344 0,334 0 33




Obrazky

¥E35 0.1224 Blue 0.4
L2902 0.0627 0.2202 0.2202 0.4
LOE2F  0.0627  0D.0627  0.2235 0.2588

L ] , .
e binarne: {0.1
. )
S1TE DL.1922 0.0627 Green 0, 1922 o.2588 0O.2588

° )4 d 4 A . . 8 d l 0.5176 0.1204 0.1608 0.12894 0.1294 0.2588 0.2588(0
Se Otonove. UInt y Ou 0.5176 0.1608 0.0627 0.1608 0.1922 0.2588 0.2588
5490 0.2235 0.5490 Red  0.7412 0.7765 0.7765 902

5430 0.3882 0.5176 0.5804 0.5804 0.7765 0.7765 |196,

. 190 0.2588 0.2902 0.2588 0.2235 0.4824 0.2235
o R B I I I X n X 0.2235 0.1608 0.2588 0.2588 O0.1608 0.258
" ; .2588 0.2588 Q

[ T B T o I ]

1608 0.2588




Import a Export

Img = imread("apple.jpg”);

dim = size(img);

figure;

imshow(img) ;

imvrite(img, “output.bmp®, “"bmp®);
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Sedoténovy obraz

row = 256;
col = 256;
Img = zeros(row col);

img(100:105, :)
img(:, 100: 105)
img:double(img);
figure;

Imshow(1Img) ; e 1256

9G6¢ " | Y0peu

0.5;
1-










A a B velkosti (540*380), zmiesanie

apple = imread("apple.jpg");
orange = imread("orange.jpg”);

Hruba sila

% measure performance using stopwatch timer
tic
for 1 = 1 :© size(apple, 1)
for J = 1 : size(apple, 2)
for k = 1 : size(apple, 3)

output(r, j, k) = (apple(1, jJ, k) + orange(i, j, k))/2;

end
end
end
toc

? sekund




A a B velkosti (540*380), zmieSanie

apple = imread(“apple.jpg*);
orange = Imread(“orange.jpg’);

Maticovy pristup
ticC

Output = (apple + orange)/2;
toc

? sekund

4



Optimalizacia vykonu

* Rychle vektorové a maticové operacie

 Pomalé cykly

 Ako vektorizovat kdd

— http://www.mathworks.com/support/tech-
notes/1100/1109.html




Uzitocneé skratky

OCtrlr

e zakomentovat vyznaceneée
OCtrl t

 odkomentovat vyznacene
oCtrl c

 prerusit beziaci program/prikaz

owhy
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