Segmentacia obrazu

Cvicenia z Pocitacoveho Videnia |.



Segmentacia obrazu

» klucovy krok k porozumeniu obrazu
e ciel

— rozdelit obraz na Casti, ktoré maju silnu korelaciu s
objektami alebo oblastami realneho sveta
zobrazenymi v obraze

e segmentacia

— Uplna segmentacia (rozdelenie obrazu na disjunktné
oblasti, ktoré zodpovedaju objektom)

— CilastoCcha segmentacia (kde CiastoCne zodpo



Uplna segmentacia

* rozdelenie obrazu na disjunktné oblasti, ktore
zodpovedaju objektom

e Cim viac apriornej informacie je k dispozicii pri
segmentacnom procese, tym lepsie vysledky pri
segmentacii mozno dosiahnut




Ciasto&na segmentacia

e ciel

— rozdelit obraz na cCasti, ktoré su homogénne z
hladiska vybranej vlastnosti, napr. jasu, farby,
textury




Segmentacia obrazu - kritéria

» oblasti obrazu po segmentacii
— pokryvaju cely obraz
— neprekryvaju sa
— s homogénne

* nezlucovat prifahle oblasti
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Watershed

 Predstavime si mimourovnovy obrazok ako
topograficky povrch

« Zacneme zaplavovat oblasti z lokalnych minim
a zabranime spojeniu vody z roznych zdrojov

., watersheds

catchment
1T basing
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Watershed MATLAB

« Sedouroviovy, binarny, 3D...
l imread( " peppers.png”);
IG = rgb2gray(l);
IW = watershed(1G);
image(1W);

* IW je matica size(lIG) ktora obsahuje Cislo

oblasti do ktore] dany pixel patri u




Watershed

e problém

— nhadsegmentacia
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Watershed MATLAB — priklad

* RieSenie nadsegmentacie - postup
— Nacitanie obrazka
— Vypocet gradientu
— UrCenie popredia
— UrCenie pozadia
— Segmentacia




Watershed MATLAB — priklad

rgb = Imread("pears.png”); %ncitanie

rgb2gray(rgb);

imshow(l);

hy = fspeciral("sobel™);

hx = hy";

ly = imfilter(double(l), hy, "replicate”);
IX = imfFilter(double(l), hx, "replicate”);

gradmag

figure,

= sgrt(Ix.M2 + ly.”2); %urcenie gradi

imshow(gradmag, [1):



http://www.mathworks.com/help/images/examples/marker-controlled-watershed-segmentation.html?prodcode=IP&language=en
http://www.mathworks.com/help/images/examples/marker-controlled-watershed-segmentation.html?prodcode=IP&language=en

Watershed MATLAB — priklad

% watershed na gradientnom obraze
L = watershed(gradmag);

Lrgb = label2rgb(L);

figure, imshow(Lrgb);

Problém - nadsegmentacia




Watershed MATLAB — priklad

Riesenie - urcenie popredia (opening-by-
reconstruction, closing-by-reconstruction)

%opening

se = strel("disk", 20);
lo = imopen(l, se);
figure, imshow(lo), title("Opening (10)");
%opening by reconstruction

le = 1merode(l, se);

lobr = Imreconstruct(le, 1);

figure, imshow(lobr), title("Opening-by-
reconstruction (lobr)")




Watershed MATLAB — priklad

Riesenie - urcenie popredia (opening-by-
reconstruction, closing-by-reconstruction)

%closing

loc = imclose(lo, se);
figure, 1mshow(loc), title("Opening-closing (loc)");
%closing by reconstruction
lobrd = imdilate(lobr, se);

lobrcbr = 1mreconstruct(imcomplement(lobrd),
imcomplement(lobr));

lobrcbr = Imcomplement(lobrcbr);

figure, 1mshow(lobrcbr), title('Opening—é
reconstruction (lobrcbr)");



Watershed MATLAB — priklad

Riesenie - urcenie popredia (opening-by-
reconstruction, closing-by-reconstruction)

fgm = 1mregionalmax(lobrcbr);

figure, imshow(fgm), title("Regional maxima of
opening-closing by reconstruction (fgm)*®);

12 = 1;
12(fgm) = 255;

figure, imshow(12), title("Regional maxim
superimposed on original mmage (12)7);




Watershed MATLAB — priklad

se2 = strel(ones(5,5));
fgm2 = imclose(fgm, se2);
fgm3

imerode(fgm2, se2);

fgm4 = bwareaopen(fgm3, 20);
13 = 1;

13(fgm4) = 255;

figure, 1mshow(13),

title("Modified regional maxima superimpose
original 1mage (fgm4)*");




Watershed MATLAB — priklad

RieSenie - urcenie znaciek pozadia

bw = 1m2bw(lobrcbr, graythresh(lobrcbr));

figure, 1mshow(bw), title("Thresholded opening-
closing by reconstruction (bw)");

D = bwdist(bw);
DL = watershed(D);
bgm = DL == O;

figure, 1mshow(bgm), title("Watershed ri
(bgm)*)




Watershed MATLAB — priklad

% Segmentacia

gradmag2 = imimposemin(gradmag, bgm | fgm4);
L = watershed(gradmag?);




Watershed MATLAB — priklad

% Vizualizacia vysledkov
14 = 1;
14Cimdilate(L == 0, ones(3, 3)) | bgm | fgm4) = 255;

figure, imshow(14), title("Markers and object boundaries
superimposed on original 1mage (14)7);

Lrgb = label2rgb(L, "jet", "w", "shuffle”);

figure, imshow(Lrgb), title("Colored watershed label matrix
(Lrgb)*);




K-means

e segmentacia zalozena na zhlukovani
» rozdeli obraz na k segmentov

 maximalizuje podobnost objektov v ramci
segmentu a minimalizuje podobnost medzi
segmentmi navzajom

* nevyhoda

— nahodny vyber pociatocnych stredov




K-means

 algoritmus nadhodne zvoli k objektov - kazdy
reprezentuje mean — stred

e ostatné objekty su priradené ku segmentom na
zaklade podobnosti urCenej cez vzdialenosti
medzi objektmi a centrami segmentov

e nanovo vypocitaju ich nové centra na zaklade
rozdelenia objektov do segmentov
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K-means priklad I.

img_rgb = imread("peppers.png”);

img_gray = im2double ( rgb2gray(img_rgb));
[ny,nx] = size(img _gray);

d_gray = reshape(img_gray, ny*nx, 1);

[L C] = kmeans( d _gray, 2);

L = reshape( L, ny, nx);
imshow(L/max(max(L)));

L — vysledné rozdelenie do skupin na zaklade
rozsegmentovania

C — centroidy



K-means priklad II.

o http://www.mathworks.com/products/image/examples.html|?file=/
products/demos/shipping/images/ipexhistology.html

e \Vstup
— obrazok tkaniva
« Uloha

— rozdelenie obrazka na cCasti
s rdznym typom tkaniva




K-means priklad II.

he = imread("hestain.png”);

figure, Imshow(he); sNa&itanie obrazka

cform = makecform("srgb2lab*);
lab he = applycform(he,cform);
figure, imshow(lab he);

%Konvertovanie obrazka do L*a*b*
priestoru kvolit lepSiemu rozliseniu
dominantnych farieb (biela, modra, ruzova)




K-means priklad II.

YWKlasifikacia farieb L*a*b modelu pomocou
zhlukovania K-means

ab = double(lab_he(:,:,2:3));
nrows = size(ab,1l);

ncols = size(ab,2);

ab = reshape(ab,nrows*ncols,?2);

nColors = 3;

[cluster_idx cluster_center] =
kmeans(ab,nColors, "distance”, "sqEuc ",
"Replicates”,3);



K-means priklad II.

$Rozdelenie pixlov obrazka podla
vyskedkov K-means

pixel labels =
reshape(cluster_i1dx,nrows,ncols);

figure, mmshow(pixel labels,[]),
title("1mage labeled by cluster
index");




K-means priklad II.

WZobrazenie &asti obrazu podla rozsegmentovania
segmented _1mages = cell(1,3);
rgb_label = repmat(pixel_labels,[1 1 3]);
for k = 1:nColors
color = he;
color(rgb_label ~= k) = O;
segmented_images{k} = color;

end




K-means priklad II.

WZobrazenie &asti obrazu podla rozsegmentovania

figure, 1mshow(segmented images{1l}),
title("objects 1n cluster 1%);

figure, 1mshow(segmented_ images{2}),
title("objects 1n cluster 27);

Figure, imshow(segmented_images{3}),
tltle( objects in clusterw3')j |




Mean shift

e neparametricka intuitivnha metdda

» zhlukuje body obrazu (pixely) na zaklade
podobnosti ich vzhladu a blizkosti ich pozicie
pomocou konvergencie do lokalnych maxim
spojeneho suradnicového a intenzitneho
priestoru

e pouzitie:

— filtracia, segmentacia, object tracking




Mean shift

e Postup pri hfadani lokalneho maxima:
— zacni v oblasti zauymu
— urci centroid dat
— posun sa na poziciu noveho centroidu
— opakuj

!
|
L4
Initial window-
L

Mean shift




Mean shift

» v kazdej iteracii pre urcitu poziciu pocita
gradient hustoty bodov v blizkom okoli a
pohybuje sa v smere gradientu, az kym
nedosiahne lokalne maximum

 tento proces je iniciovany v kazdom bode
* Vysledok

— suradnice lokalneho maxima pre kazdy bod

— zhlukovanie obrazovych bodov (pixlov), ktoré
dokonvergovali do rovnakého maxima
s urcitou toleranciou




Mean shift

Vstupni mnozina dat pro Mean-Shift segmentaci
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Mean shift

lterativni procesy z jednotlivych bodd
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Mean shift

Vysledek vsech iteraci Mean-Shift
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Mean shift

Segmentovana mnoZina bodl
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Mean shift - priklad

o VStup:
— Sedotonovy obraz

— kazdy pixel ma suradnice [u,v] a intenzitu | =>
mozna reprezentacia v 3D

250
200
150

100

intensity




Mean shift - priklad

* blizke pixle s podobnou intenzitou budu vytvarat
zhluky

e susednée pixle s vyrazne rozdielnou intenzitou
budu v priestore vzdialené a preto budu patrit
do roznych zhlukov

e => segmentacia prevedena na zhlukovanie
bodov v d-rozmernom priestore

— Sedotonovy obraz: d=3 (u,v, intenzita)
— farebny obraz: d=5 (u,v,r,g,b)




Mean shift - MATLAB

 Mean Shift Clustering

— http://machinethatsees.blogspot.sk/2012/01/mean-
shift-clustering-segmentation-in.ntm|




Velka uloha 2

e D0 28.11.2014 23:59
e Odovzdat

— priezvisko.m

— preiezvisko.txt

— vybrané obrazky

— ground truth
 Email:

o Subjekt spravy: CV1DU?2



mailto:DUvidenie@gmail.com

Musi splfiat

* vybrat' 3 roznorodé farebné obrazky

Original Ground Truth



http://www.eecs.berkeley.edu/Research/Projects/CS/vision/bsds/BSDS300/html/dataset/images.html
http://www.eecs.berkeley.edu/Research/Projects/CS/vision/bsds/BSDS300/html/dataset/images.html

Musi splfiat

e segmentacia vybraného obrazka pouzitim
— Watershed

— K-means
— Mean shift

e pokuste sa najst optimalne parametre pre kazdu
metodu pre Co najlepsi vysledok

o aplikujte vsetky metddy s pouzitim rovnakych
parametrov na vsetky obrazky




Musi splfiat

e porovnanie vysledkov segmentacie s ground
truth

— vyberte si z databazy obrazok pre ground truth

— z ground truth obrazka si vytvorte obrazok s
prislsnymi oblastami (v editore, napr. Gimp)

— pixelovo porovnajte vysledné segmentacie s ground
truth




Musi splfiat

* Vysledky
— spisat’ do textoveho suboru (1xA4)

— porovnanie vysledkov pre vSetky obrazky s
groundtuth

— zdovodnenie vysledkov, diskusia
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