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http://www.utia.cas.cz/
http://zoi.utia.cas.cz/

Kontakty

o Adam Novozdmsky: novozamsky@utia.cz
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mailto:novozamsky@utia.cz

Matlab

o Hned po prihlaseni zapnout!!
- (omezeny pocet licenci na MFF)
o Stdhnout balik soubord na cviceni:
« http://zoi.utia.cas.cz/NPGR0O32/materialy

4/ 44



http://zoi.utia.cas.cz/NPGR032/materialy

Motivace

o Predzpracovani snimku
- Vyuziti Fourierovi transformace
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Informace z obrdzku
Detekce hran
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Praktickd zkouska
2007 — Neco je ve vzduchu
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Zadani pisemek:

http://zoi.utia.cas.cz/zadani-pisemek-z-lonskych-let



http://zoi.utia.cas.cz/zadani-pisemek-z-lonskych-let

Zaklady MATLABU

o UpIné z&klady najdete zde:
http://zoi.utia.cas.cz/files/roz1 /matlab reference sheet.pdf

/de je oficidlni HELP Matlabu:
http://www.mathworks.com/help/index.ntml

o Nebo ndpoveéda primo v Matlabu
= help, doc, FI
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http://zoi.utia.cas.cz/files/roz1/matlab_reference_sheet.pdf
http://www.mathworks.com/help/index.html

Nacteni snimku

I = Imread('lenaZ.png');
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/obrazeni matice
o Vytvorte funkci, kterda zobrazi matici Img

function zobr (Img)

% Img .. matice obrazovych dat;

p
- Figure 2 G=DEC

d File Edit View Insert Tools Desktop Window Help ~
en DEEHS | M AKRODELAL-|S >

WES
[ S
100 150

S ————————————————

help: figure, imagesc, axis, colormap, gray
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[obrazeni matice
o Vytvorte funkci, kterd zobrazi matici Img

function zobr (Img)

$ Img .. matice obrazovych dat;
figure;

colormap (gray (256) ) ;

image (Img) ;

axls 1mage;

end
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Prace s vicekandalovym obrdzkem

1. Zobrazte barevny obrazek lena.pgm

B Figure 1 EM

Edit View Insert Tools Desktop Window Help

File Edit Vi He >
DEES (KRN OBDRAL- G |0E | aD

>. Zobrazte 2 kanal (green) obrazku: lena.pgm

(B Figure 5 [E=REN)

Edit View Insert Tools Desktop Window Help

File E
NEAS b ARODEL- S| 0B |aD
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Prace s vicekandlovym obrdazkem

. Lobrazte barevny obrdzek lena.png (3-D matice)

- pokud jsou data typu uint8:
- rozmezi 0 — 255
I = uint8 (imread('lena.png'))
zobr (I);

- pokud jsou data typu double, tak funkce image potrebuje
mit v tomto tipu data v rozmezi <0, 1>, protfo dellme
hodnoty 0-255 v takovém pripadé 255 R
I = double (imread('lena.png')); {
zobr (I/255) ;

2. Zobrazte 2 kanal (green) obrazku: lena.png
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RGB to GRAY

o Napiste funkci rgb2grayscale (Img), kterd prevede RGB
obrdzek Img na Sedotonovy

o Vyzkousejte funkci na obrdzku lena.pgm

function [Y] = rgbZgrayscale (Img)

%5 Img .. matice obrazovych dat;

end

. Figure 2 lE\E‘E

Edit  View Insert Iools Desktop  Window  Help

Q@HQ\M QAOPELA- S| 0E D
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RGB to GRAY

function [Y]=rgbZgrayscale(I)
R=TI(:,:,1);
G = I(: 2);

B = I(:,:,3);

Y = 0.2989*R + 0.5870*G + 0.1140*B;

14
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Prace s maticemi
o Zobrazte prubéh exponencidly od -1 do 6

-
B Fiqure 1 ESRIER
File Edit VWiew Insert Tools Desktop Window Help k]

B IR E P AR

400¢

300}

200}

100¢

0

help: exp, plot
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Prace s maticemi
o Zobrazte prubéh exponencidly od -1 do 6

x = -1 : 0.01 : 6;

y - eXp (X) ’ r.Figl..lrel l_l_lg':' (=l
° File Edit View Inset Tools Desktop Window Help

plot(x,y); EE IR AR E )

400t

300}

200}

100}

0
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Prace s maticemi
o Vymazte sipce (sipka.pgm) Cernou kontury

r- Figure 4 @E‘g‘ r. Figure 3 EIE‘Q‘
File Edit View Inset Tools Desktop Window Help k]l File Edit View Insert Tools Desktop Window Help L
NCde bR 0DEL 2|08 a0 NEde | k|AAUDEL |2 08 aD
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Prace s maticemi
o Vymazte sipce (sipka.pgm) Cernou kontury

S=double (imread ('sipka.pgm')) ;
S (S==0)=255;
zobr (S) ;

'
B Fiqure 3 [ESRE
File Edit View Insert Tools Desktop Window Help k]l

NEde| R UDEL B 0E|aD

- o w o = @ m = W R
T T T T T T T T T T T

- =
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Prace s maticemi
o Urcete délku kontury Sipky (pocet pixelU)

' B
B Figure 4 E@g
File Edit View Inset Tools Desktop Window Help o

NEES R RAODEL- |2 0E| 8D

L= == = L - I -

= =k
- =
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Prace s maticemi
o Urcete délku kontury Sipky (pocet pixelU)

S = double (imread('sipka.pgm'));

sum (sum (S == 0));

rn Figure 4 =N g1
an S — 3 6 File Edit View Inset Tools Desktop Window Help u
NEEdL bRV DEL- G| 08| a0

- o W o = @ = W =

[ —
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Proce s maticemi

o najdéte bindrni i grayscale tézisté sipky
- bindrni:
- vsechny barvy maji vahu 1 kromé bilé (hodnota 255), kterou
beru jako pozadi a mda vahu O

= grayscale:
- hodnota intenzity je jeho vaha , ‘
, , , Bl Figure 4 (=[5 fomii]
- tedy cernd (hodnota 0) ma vahu 0 B e e oG “

- bild (hodnota 255) ma vahu 255

O help: find, mean
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Prace s maticemi
o binarni: [x, y] = [8.0896, 6]

ly, x] = find (I < 255);

mean ([x, V1)

o grayscale: [x, y] = [ 8.0613, 6]

x = sum(I,1l) * [l:size(I,2)]" / sum(I(:));
vy = [l:size(I,1)] * sum(I,2) / sum(I(:));
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Prace s maticemi
o Vytvorte tento obraz bez pouziti flipud a fliplr

B Figure 5 Lﬂ@u

File Edit View Inset Tools Desktop Window Help N

NEELS M AXODEL- QDB | =D
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Proce s maticemi

L=double (1mread('lena.png'));
L = rgb2grayscale(L);

Ll1=(L(end:-1:1,end:-1:1));
L2=(L(end:-1:1,:));

L3:L; B Figure 5 B EN )
Ld=(L(:,end:-1:1))

zobr ([L2 L1,L3 L4]);

DEdS b ANODEAL- S| 08| nDd
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Proce s maticemi

o Napiste funkci:
function

s croppl

$ subl

150

350
400

help: size, round

...I zmensSeny na pulku

B
250

[croppl, subl]=croppSub (I)

..vyrez stredu polovicni velikosti I

(bez interpolace)

|

50
100
150

200
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Proce s maticemi

o Napiste funkci:
function [croppl,subl]=croppSub (I)

% croppl...vyrez stredu polovicni velikosti T
$ subI ...I zmenSeny na pulku

S = round(size (I)/4);
croppI=I(S(1l):3*S(1),S(2):3*S(2))
subI=I(l:2:end,1l:2:end);

end
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Proce s maticemi

o Napiste funkci:

function [Y]=jaskontrast (I, jas, kontrast)

% I...vstupni obrazek

% jas...hodnota zvysSeni/sniZeni jasu

% kontrast...hodnota zvySeni/sniZeni kontrastu

Bl o s =

1000

50F

1 soo 1 1500

100 1 600

1000

150 f 1 400
500

200 200

0

250 pes

0 50 100 150 200 250 0 50 100 150 200 250

Jas Kontrast
Rl | £ | R o
% ( | 127
@ zvysit ) sniZit

help: hist, 1mhist
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Proce s maticemi

o Napiste funkci:
function [Y]=jaskontrast (I, jas, kontrast)

% I...vstupni obrazek
% jas...hodnota zvysSeni/sniZeni jasu
% kontrast...hodnota zvySeni/snizeni kontrastu

Y=1 * kontrast+jas;

end
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nactéte obrdzek lena.png

udélejte z ného jednokandlovy bindrni obrdzek
(napr. Img < 128)
ulozte ho jako *.bmp obrdzek

help: imwrite




Prace s obrazkem
o nactéte obrdzek lena.png

o udélejte z ného jednokandlovy bindrni obrazek
(napr. Img < 128)
o ulozte ho jako *.bmp obrdzek

Img = double(imread('lena.png'));
Img = rgbZ2grayscale (Img);
Img = (Img>128)*255;

imwrite (Img, "lean bin.bmp', "bmp'") ;

32/ 44




Prace s obrdzkem
o Pomoci vybéru bodu v obrdzku 1lena2.png nakreslete

cerveny trojuhelnik, jehoz body budou: levé oko, pravé

oko, stred pusy
o sila ¢ary bude 4px

.
. Figure 1 EM

Edit View [Insert Tools Desktop Window Help

Jﬁiﬂé\k\ QAOPEL- S |0EH|m »

{ YA AR
50 100 150 200

help: ginput, line, 1msave
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Prace s obrdzkem
o Pomoci vybéru bodu v obrdzku 1lena2.png nakreslete

cerveny trojuhelnik, jehoz body budou: levé oko, pravé

oko, stred pusy
o sila ¢ary bude 4px

Img = imread('lenaZ.png');
zobr (Img) ;

[x, y] = ginput (3);

x = [x; x(1)];

y = lyr y(1)1;
line(x,y, "Color', 'r', "LineWidth',4);
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Hromadné zpracovdni soubory

o napiste skript, kterému predate jméno slozky a on vam
prebarvi ve vsech *.png obrdzcich vsechny zelené pixely
na bilo (255,255,255) a poté obrdzky ulozi do podslozky
(‘'\nG’) jako ,,name of file-noG.png"

o Vyzkousejte na slozce ‘flags’

—llm== - bmam =0l—e= " Dmim

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

nnnnnnnnnnnnnnnnnnnnnnnnnn

2,

Finland ~ France ~ Germmany  Greece  Hungary  Ireland

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

nnnnnnnnnnnnnn

O help: dir, fullfile, exist, mkdir, length,
fprintf, imwrite, rgbZhsv
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Hromadné zpracovdani soubory

o Nadpovéda z teorie barevnych prostoru:
- je dobré obrdazek prevest z RGB do HSV:

V(1-8)

0
0 60° 120°  180° 240 300°  360°
H

- Hue H (barva) (0° - 360°)
- Saturation S (sytost) (0% — 100%)
- Value V (jas) (0% — 100%) 36/ 44




Hromadné zpracovdani soubory

function [Y] = noGreen (Img)

Img hsv = rgb2hsv (Img);

Img bin = Img hsv(:,:,1) > 0.1944 & Img hsv(:,:,1) < 0.4722;

R(Img bin) = 255;

G(Img bin) = 255;
B(Img bin) = 255;
Y(:,:,1) = R;
Y(:y:,2) = G;
Y(:,:,3) = B;
end
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Hromadné zpracovdni soubory

function del green(folder)

train images = dir(fullfile(folder, '"*.png'));

my path = [folder '\\' 'nG'];
1f (exist (my path, 'dir') ~= 2)
mkdir (my path);
end
for 1 = l:length(train images)
i
current filename = train images (i) .name;
fprintf ('Processing $s\\%s....... \n', folder,current filename);
Img = double(imread([folder '"\\' current filename]));

Img nG = noGreen (Img) ;
imwrite (Img nG./255, [folder '\\' 'nG\\' current filename], 'png');
end

end
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Proce s videem

o ve filmové praxi se uz nékolik let pouziva tzv. Green-
Screen technika:

- nasnima se objekt (napf. reportér) pred zelenym pldtnem a
pofé se vsechny zelené pixely nahradi obrdzkem v pozadi

... fakhle to vypadad, kdyz si
rosniCka oblékne zelené saty ...

zdroj:
http://www.mirror.co.uk/news/worl
d-news/weather-forecaster-
wardrobe-malfunction-presenter-
825367

39 / 44



http://www.mirror.co.uk/news/world-news/weather-forecaster-wardrobe-malfunction-presenter-825367

Proce s videem

o napiste skript, kterému predate dveé videa:
- green-screen video (vicka.mp4, kos.wnv)
- background video (ulice.mp4, hlava.wmv)

a on vam ulozi video, které bude kombinaci téchto dvou

o je potreba mit nainstalované kodeky pro mp4 !l!

O help: VideoReader, VideoWriter

40 / 44




Proce s videem

function [Img] = switch geen px(Img, Img back)
R = Img(:,:,1);
G = Img(:,:,2);
B = Img(:,:,3);
R back = Img back(:,:,1);

G:back = Img back(:,:,2);
B back = Img back(:,:,3);

Img hsv = rgbZhsv (Img);
myBin = Img hsv(:,:,1) > 0.1944 & Img hsv(:,:,1) < 0.4722
& Img hsv(:,:,2) > 0.20 & Img hsv(:,:,3) > 0.15;

R (myBin) = R back (myBin);
G (myBin) = G back(myBin);
B (myBin) = B back (myBin);
Img(:,:,1) = R;
Img(:,:,2) = G;
Img(:,:,3) = B;

end
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Proce s videem

function [] = greenScreen (name inl, name inZ, name out)
xyloObj = VideoReader (name inl);
xyloObj back = VideoReader (name in2);
vidObj = VideoWriter (name out);

open (vidOb7j) ;

nFrames = xyloObj.NumberOfFrames;
nFrames back = xyloObj back.NumberOfFrames;

if (nFrames<nFrames back)

nFrames all = nFrames;
else

nFrames all = nFrames back;
end
for k = 1 : nFrames all

clc;

fprintf ('Done: %2.2f %% \n', 100*k/nFrames all);
Img = read(xyloObj, k);
Img back = read(xyloObj back, k);
Img = switch green px(Img, Img back);
writeVideo (vidObj, Img) ;

end

close (vidObj) ;

fprintf('\n'");

end
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Proce s videem

greenScreen ('video\kos.wmv',

'video\hlava.wmv', 'video\output') ;
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Proce s videem

greenScreen ('video\sesit.mp4d"',

'video\hlava.wmv', 'video\output2"') ;

B B
0
g
b
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Proce s videem

greenScreen ('video\vicka.mpd', ...

'video\ulice.wmv', 'video\output3"') ;
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