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Priznaky

Priznaky- Lokalne vs. Globalne

Globalne: tvar, farba, textura

=>jedna informacia pre cely obraz

Lokalne:

=> informacia o bode a jeho okoli
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Probleém

Chceme najst na obrazku konkrétny objekt
(Teda ,Zuzkin hrncek” a nie ,hrncek").

Vyuzijeme lokalne priznaky vypocitané v
konkrétnych dvolezitych bodoch na obrazku
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Priznaky

Priznaky by maly byt v najlepsom
pripade invariantné ku:

- zmenam osvetlenia

- Skale, rotacii

- perspektivnym transformaciam

a tiez by sme hodnoty tychto priznakov
chceli pouzit na matching, detekciu a
3D rekonstrukciu
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Priznaky

Ako identifikujeme body z ktorych
extrahujeme najlepsie priznaky ?
Mali by sa 'ahko extrahovat

- maly by byt invariantné a odolné voci
Sumu

Zmene osvetlenia

Uniformnému sSkalovaniu
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{ ko zostrojit dobré, invariantné priznaky?

| || -maly by sa dat I'ahko porovnat s velkou
databazov priznakov.

=
projective —




Algoritmy

Algoritmy vyuzivajuce lokalne
priznaky:
SIFT, SURF, Daisy....

2 Casti algoritmu:

Detektor ==> najdenie zaujimavych bodov v
obrazku (Harris corner, FAST)

Descriptor ==> vytvorenie popisu
zaujimavych bodov

Deskriptor - celoCiselny (SIFT, SURF, Daisy)
- binarny (BRIEF, ORB)
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Detektory

Harris corner, detektor SIFTu, SURFu, Daisy




Corner 0olrit
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1. Compute image derivative
2. Compute second moment matrix M
3. Gaussian filtering of M
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clgenvalues
| Classification of image points using eigenvalues
f M:

cccorner” ‘

A, and A, are large,
A~ Ay

significant change in

all directions

A, and A, are small;

“Flat,,
region

no change in all
directions
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. Compute corner response
function R

. Threshold R

. Find local maxima of response
function (nonmaximum
suppression)
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R = det(M) — a trace(M)> = A,

“Corner” ‘
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S.(R2 + G2 + BY) S B:Ry + G.G, + B.B,)

Se(R.R,+ G.G,+ B.B,) S, (R2+G+B%)
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SIFT

SIFT

detektor + deskribtor

detektor:

Hlada zaujimavé body v DoG priestore

Scale space === Invariantnost’ voci Skalovaniu

octave)

Difference of
Gaussian Gaussian (DOG)




SIFT

SIFT
Zaujimave body hlada v 26 okoli v DoG.

Hladaju sa minima a maxima
=> lokalne extremy v 26 okoli

Odstrania sa slabé body
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Figure 3. Example of a scale-space before the DoG computation.
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SIFT

SIFT
deskribtor: 128 hodndt: 16 x 8 hodndt histogramu
orientacii gradientov

Onentation hmg:mé
m subwindows
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128-element SIFT feature vector



SURF

SURF
Bay et al. 2002

Detektor:

Namiesto vytvarania Scalespace pyramidy filtruje
obrazok réoznymi velkostami Box Filtrov

Box Filter = Aproximacia parcialnej derivaciedruhého
radu Gausianu v smerey a X,y

Page 23



| SURE

SURF
Deskribtor:

Suma Haar- wavelet odoziev vo vertikalnom smere
horizontalnom smere

Suma absolutnych hodnét Haar wavelet odoziev vo
vertikalnom smere
[ || Horizontalnom smere

| 4 priznaky x 16 oblasti = 64 hodnotovy vektor
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e |/
DAISY

DAISY

- Histogram orientacii
Gradientov
- deskribtor dizky 200







Deskribtory

Deskribtory:

BRIEF, Lazy, ORB
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BRIEF

BRIEF, Lepetit 2010
Deskribtor:

- jeden z prvych binarnych deskriptorov
- nieje invariantny rotaci
=> ORB (OpenCV) invariantny rotacii

- porovnava intenzitu dvojic pixlov v okoly
zaujimavych bodov => bitov7 deskribtor

- 256 / 128 bitov

- http://www.youtube.com/watch?v=-ZNYoL8rzPY
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Matching

Porovnavanie priznakovych vektorov pre
zaujimavé body:

L2 norma(euklidovska vzdialenost) pre
celociselné vektory

Hammingova vzdialenost pre bindrne
vektory (bitova vzdialenost)

Ohodnocovanie dobrych parov:
Second nearest neighbour

Vzdialenost naj. paru = D1
Vzdialenost 2. naj paru = D2

D1 < 0.6 * D2
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/J Vyuzitie

| CASE STUDY:

Rozpoznavanie maliarskych platien na fotografiach
Podmienky:

ROzne fotoaparaty, denna doba
Rozostrenie, Prekrytie, Viac obrazov na fotografii




Vyuzitie

CASE STUDY:

- Performance:

90 % SIFT a SURF

SUREF je vyrazne rychlejsi
Problémy:

Tato metoda by nefungovala na

malbach niektorych stylov, napr.
Neo Plasticismus
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Vyuzitie

CBIR- Content based image
retrieval (napr. Aj Google)

Optical flow
http://www.youtube.com/watch?
v=ckVQrwYIjAs

Detekcia predmetov vo videu
http://www.youtube.com/watch?
v=uKI9qyilwMg&feature=related

Zmiesana realita
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