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Chesiuni administrative

Cod curs: 04.T.07.0.504 - 4 puncte credit

Curs: 2 ore/ spatamana

Laborator: 2 ore/ 2 saptamani, cu subgrupa

Punctare: 60 puncte examen (are si componenta
orala)

40 puncte de laborator
20 test teoretic
20 test practic
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Definire

Image processing is any form of signal processing for which the input is an
image, such as photographs or frames of video; the output of image
processing can be either an image or a set of characteristics or parameters
related to the image. Most image-processing techniques involve treating the
image as a two-dimensional signal and applying standard signal-processing
techniques to it.

(Wikipedia)

=—> Procesare de imagini =)

Prelucrare de imagini

. Prelucrare optica
. Prelucrare analogica
. Prelucrare digitala -> procesare digitala cu calculatorul
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*Prelucrarea imaginilor ->imagini care sunt
obtinute pe baza unor marimi fizice preluate
din scena reala de catre senzori

Scopul:
* Imbunatatirea imaginii pentru utilizatorul
uman

* Procesarea datelor de tip imagine pentru
utilizator masina (memorare, transmisie)
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Clasificare — nivel de prelucrare

Nivel inferior
Procesare de imagini

« Nivel mediu — analiza imaginii (caracteristici calculate pentru rezolvarea
unei probleme)

Nivel mediu 101111 000....
Analiza de imagini

 Nivelinalt - intelegerea continutului imaginii

Nivel inalt “papagal”
§  p T Computer Vision

JNTEHA,
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Intersectia cu alte domenii

masurarea marimilor fizice ale imagini create cu calculatorul

scenei si transpunerea lor intr-o (animatii, filme, jocuri video)
forma accesibila calculatorului

Computer
Graphics

vederea cu
calculatorul;
Intelegerea
continutului imagir
si luarea de decizii
corespunzatoare

Machine
Vision

Computational |
Photography

tehnologii si metode necesare inspectiei si analize
automate pentru aplicatii legate de control automat, - _
de manipulari facute de roboti, etc, in mediul Imagini panoramice,
industrial High-dynamic range images
S0 Blending images
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Etape - istorie
* Procesarea digitala:

— dezvoltarea calculatoarelor (1960 - suficient pt a prelucra imagini) +

— programul spatial =>1964 imbunatatirea imaginii lunii folosind calculatorul -
Jet Propulsion Laboratory (Pasadena California)

This is the first image of the Moon taken by the Ranger
7 spacecraft on 31 July 1964 at 13:09 UT (9:09 AM
EDT) about 17 minutes before impacting the lunar
surface.

(http://en.wikipedia.org/wiki/Ranger_program)

« Primul concept de fotografie digitala: “Mozaic Guidance for Interplanetary Travel’
de Eugene F. Lally

(Jet Propulsion Laboratory) 1961-> arie de fotodetectori cu
iesiri procesate digital(pt control navigarii cosmice (spre Marte).

«Imagini medicale (anii 70 - tomografie computerizata)

Computed tomography of human brain,

(http://en.wikipedia.org/wiki/Computer_tomography) from base of the skull to top. Taken with
intravenous contrast medium
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Domenii de utilizare

LABORATORUL DE ANALIZA SI PRELUCRAREA IMAGINILOR




IMAGISTICA MEDICALA
Tomografie computerizata

Scaner EMI - scaner cu raze X

tomos=felie, graphein= a scrie

Magnetic resonance imaging (MRI), nuclear
Tomografle RMN magnetic resonance imaging (NMRI), or

magnetic resonance tomography (MRT)




Imagistica medicala

Mamografie —detectie cancer

| Normal / cancer
RMN vase de sange

JNTEHA,
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Imagistica medicala - Imagini termografice

(Digital Infrared Thermal Imaging)

termografie: imagini pe baza radiatiei elctomagnetice
din spectrul infrarosu

H Tt
W w3

Right breast cance [ L & J
http://en.wikipedia.org/wiki/Thermology

Colors indicate increases or decreases in
infrared radiation emitted from the body
surface

_health_care
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S. : _ 1986 Athens as sen I |
o . by the Spot-5 IKONOS

Generatia 6-7

satellite in 2002 eikén
-banda pancromatica (vizibil) 455-745 nm Satelit comercial 1994
-banda albastru 455-525 nm Rezolutie: 0.8 m pt pancromatic;
-banda verde 530-590 nm 4 m multispectrale

-banda rosie 675-695 nm
-banda infrarosu apropiat 760-890 nm

Rezolgt4&1 5 m pt pancromatic; 6m pt
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Supraveghere video

— supraveghere trafic
- supraveghere obiective

- supraveghere evenimente de
interes

Surveillance cameras on a corner
Surveillance camera
mounted on the walls of
Rosenbad, one of the
Swedish's government
buildings in central
Stockholm.

#
— o U

http://en.wikipedia.org/wiki/Video_surveillance
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Supraveghere video
Sisteme biometrice de identificare

amprente

scanarc 111s recunoastere fata
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Eye tracking

— urmarirea starii de oboseala a
soferului

- publicitate

- chirurgie
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Aplicatii industriale Testarea calitatu

Robot cu camera
28
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Recunoasterea numarului de
iInmatriculare

The system must be able to deal with
different styles of license plates

http://en.wikipedia.org/wiki/Automatic_number_plate recognition
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Aplicatii legate de fotografia digitala
Corectia imaginilor in aparatul foto

* Ochi rosii
 lluminare
* Puncte defecte si praf
* Deblurare
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Corectie ochi rosii

LABORATORUL DE ANALIZA SI P
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Corectia iluminarii
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Corectie puncte defecte si praf

MW 22 3D 490 858 6o 7AW 80

M 20 3D 440 8§ 6oV 7AW 8o

J.t.\

LABORATORUL DE ANALIZA SI PRELUCRAREA IMAGINILOR

22



Corectie orbi
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Deblurare
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Curs PI

Introducere

Sistemul vizual uman

Spatii de culoare

Imbunatatirea imaginilor
Transformari geometrice

Filtrare liniara

Filtrare neliniara

Filtrare adaptiva

Elemente de morfologie matematica
Transformari unitare.Filtrare in frecventa
Restaurarea imaginilor

Compresia imaginilor

Exemple de aplicatii -demozaicare

JNTEHA,
<° Sy
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Prelucrarea de imagini

* Imbunatatire- cresterea contrastului
* Filtrare

* Restaurare

« Compresie

* Transformari geometrice

» Operatii morfologice
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Imbunatatirea

« evidentierea detaliilor
* cresterea contrastului (apreciere subiectiva)
* Reducerea degradarilor perceptuale
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Filtrarea imaginilor

* Eliminarea zgomotului

a0 2D
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Restaurare

* Reducerea degradarilor si deformarilor
[introduse in timpul achizitie], pe baza modelului
matematic al degradairii; criteriu obictiv de
aprecierga:a
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Operatii geometrice
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Operatii morfologice
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Transformari unitare

Spectrul unui nucleu trece jos

Imaginea si spectrul ei
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Compresie

Reducerea cantitatii de informatie (date)
necesara stocarii/ transmiterii imaginii.
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Notiuni introductive
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Imaginea

Imaginea este un ansamblu de valor1 plasate
dupa o forma spatiala de dimensiune supra-unitara
(plan, volum, ... dar nu o dreapta).

Imagine f(X,y), X,y coordonate spatiale

Imaginea digitala poate fi interpretat
ca un tablou sau matrice.

Elementul de baza al imaginii - pixel .:
(picture element )
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Imaginea digitala

Esantionare si cuantizare =>

valorile digitale

igital
Image
Processing A gt/

ab

FIGURE 2.17 (a) Continuos image projected onto a sensor array. (b) Result of image
sampling and quantization.
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Chapter 2: Digital Image Fundamentals

Hlumination (energy)

.r:/'/ l\ source

Output (digitized) image

Imaging system

(Internal) image plane

Scene element

Ecde

FIGURE 2.15 An example of the digital image acquisition process. (a) Energy (“illumination™) source. (b) An el-
ement of a scene. (¢) Imaging system. (d) Projection of the scene onto the image plane. (¢) Digitized image.
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Chapter 2: Digital Image Fundamentals

Rahet C. Gomazle:
Ricuard €, Woots
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LABO °¢ N | o
L———— FIGURE 2.16 Generating a digitalimage. (a) Continuousimage. (b) A scan line from A (o Bin the continuous image,
used to illustrate the concepts of sampling and quantization. (¢) Sampling and quantization. (d) Digital scan line.




Chapter 2: Digital Image Fundamentals

ab

FIGURE 2.17 (a) Continuos image projected onto a sensor array. (b) Result of image
sampling and quantization.
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Imaginea digitala
Imaginea digitala 1.0 1) oNa1)

/

y
(0,0) .
A
X 1(1,0) / imagine
I (M-1,0) Valori: 0,...,L-1

J..t.\
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Imaginea

Elementul de baza al imaginii - pixel ——

(picture element )

Pixelul:

-valoare => culoarea (sau nivelul de gri)-aici
pixelul indicat e rosu

-pozitia (informatia spatiala) :linia si coloana
(pixelul indicat: linia 3, coloana 3)

LABORATORUL DE ANALIZA SI PRELUCRAREA IMAGINILOR

41



Caracteristicile pixelulu/i\

pozitie: linie, coloana

\_ Hiw

valoare —
| Y imagine
dimensiune
> legatura cu realitatea fizica
forma
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Dimensiunea pixelului

Ce dimensiune are 1n scena reala obiectul care
in 1magine are 1 pixel ?

Dimensiune pixel = 1/ Rezolutie

Ex: un document scanat

300 dpi - 1 pixel = 1/ 300"’

A Ny,
<° Sy
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Rezolutia

* Rezolutia spatiala- masura a celor mai mici
detalii vizibile
— perechi de linii discernabile pe unitatea de
distanta (ex 100 linii/mm)

— dots (pixels) pe unitatea de distanta (dpi) —
cartile 2400 dpl

 Rezolutia referitoare la intensitate- masura
a celor mai mici detalii discernabile in nivelul de
Intensitate
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Rezolutie spatiala

256x256
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912 x 512

Rezolutie spatiala

128 x 128

256 x 256
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Rezolutia referitoare la intensitate

16 nivele de gri
P

L K

.I' J.If.‘. _r'.#‘l [y ;i'.\‘ l
2 nivele de gri

J't.\l

e, S Nivele de gri
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Clasificare

* Tipuri de imagini dupa valori =7 25"
« Scalare (orice valoare e un scalar) s , A
- binare :

- cu nivele de gri

ﬁ! 13
£
)

* Vectoriale
— imaginile color (3 componente) |
— Imagini satelitare (3-200 componente)

— Imagini termografice (2-5 componente
in banda de infrarosu)
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Imagini vectoriale

Imagini color: vectori de 3 componente
(R, G, B) - reprezentare tipica, dar nu unica
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Clasificare

* Tipuri de imagini dupa natura lor

e vizibile
* nonvizibile

 Tipuri de imagini dupa semnificatia
valorilor

ANTEHN,

 Imagini de intensitate (direct proportionale cu
marimea fizica masurata in scena: culoare,

intensitate luminoasa)

 Imagini indexate -valorile din imagine sunt indecsi
(adrese) intr-un tabel asociat imaginii in care se

gaseste informatia
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LUT - Look Up Table (mecanismul de indexare)

/\‘
d 1

UKL
K| Vi Vig oer Vin

\E3 SN
Imagine T
/ tabel asociat

numar de linie
(adresa/ index)

valori de
Intensitate
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Imagini color indexate

C N

S~k |R,=255 G, =0, Bi=0

Imagine
tabel de culoare

Imagine -~ tabela de culoare — Afisare
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_Imagini indexate

A0

LABORATORUL DE ANA
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Relatii intre pixel

 pixelul p de la coordonata (x,y) are 4 vecini
(pe orizontala si verticala)->V4:

(X+1 ,Y),(X-1 ’y)’ (X’y+1 )1(X1y_1 )
 pixelul p de la coordonata (x,y) are 8 vecini

(pe orizontala, verticala si diagonala) )->V8:

(X+1 ,y),(X-1 ’y)’ (X’y+1 )’(va"] )a
(x+1,y+1), (x+1,y-1),(x-1,y+1), (x-1,y-1)
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Adiacenta

* Doi pixeli, p si q sunt adiacenti dc pixelul g
este in V4 a pixelului p

* Doi pixeli, p si q sunt adiacenti dc pixelul g
este in V8 a pixelului p
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Masuri de distanta
Pixelii: p (x1,y1), g (x2,y2), z(x3,y3)

Distanta euclidiana:
1

D,(p,q)=[(x, - xz)z +(y, — yz)z]é
Distanta city-block (L1 distance):
D(p,q) = ‘xl — xz‘ T ‘)ﬁ — yz‘
Distanta chessboard ([ _):

D(p.q) = max{x, = x,| +[, -
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Stocarea imaginilor - fisiere de
iImagini
* Img-pentru imagini indexate, patrate, cu
nivele de gri.

 RAW, TIFF, BMP,JPG
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