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Apresentacao do Curso

Professora Adjunta

Departamento de Engenharia Elétrica
Universidade de Brasilia (UnB)
Campus Universitario Darcy Ribeiro
70919-970 Brasilia - DF, Brazil
Email: mylene@unb.br

@ Bacharel em Engenharia Elétrica (UFPE), Mestrado em Engenharia
Elétrica (Unicamp) e Doutorado em Engenharia Elétrica (University
of California Santa Barbara).

o Area de pesquisa: Processamento de Imagens/ Sinais/ Video.

@ Mais informagdes: www.ene.unb.br/mylene
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www.ene.unb.br/mylene

Plano de Ensino

@ Todo o material do curso, incluindo plano de ensino, aulas, apostilas e
notas, serd disponibilizado:
e Na pagina do Moodle:
http://aprender.ead.unb.br/course/view.php?id=3222; e
o Na minha pégina: www.ene.unb.br/mylene/PI.html.
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Plano de Ensino

@ Todo o material do curso, incluindo plano de ensino, aulas, apostilas e
notas, serd disponibilizado:
e Na pagina do Moodle:
http://aprender.ead.unb.br/course/view.php?id=3222; e
o Na minha pégina: www.ene.unb.br/mylene/PI.html.

@ Hordrio das Aulas:

e Tercas, 14:00-15:50
o Quintas, 14:00-15:50
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Conteldo

Conteldo Programatico

Introdugdo e fundamentos

Transformadas de imagens

Realce de imagens no dominio espacial e no dominio da frequéncia
Restauracdo de imagens

Cores

Transformadas

Compressao de imagens

Morfologia e segmentacdo de imagens

Outros tépicos

Myléne Farias (ENE-UnB) 10 de Marco de 2016

5 /53



Metodologia

Aulas expositivas com auxilio do quadro e projetor multimidia;
2 (duas) provas tedricas;
Listas de exercicios quinzenais;

Projeto Final (C, C++, Java ou Matlab) — 1 ou 2 pessoas;

e Ver pagina do curso para tépicos;
e Escolha deve ser feita até a 1a prova;
e Submissdo do cédigo, relatério e apresentacdo.

A nota final (NF) serd calculada da seguinte forma:

NF=P;-0,25+P;-0,25+Le-0,2+ Pj-0,3
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Notas e Mencoes

Calendario:

@ Prova 1: 26/04 - 13h-16h;

@ Prova 2: 21/06 - 13h-16h;

@ Apresentacdo dos Projetos: 28/06, 13-15:50h;
@ Entrega dos Relatérios dos Projetos: até 30/06;

Myléne Farias (ENE-UnB) Pl 10 de Marco de 2016 7 /53



Notas e Mencoes

A mengcao final do(a) aluno(a) sera atribuida segundo a tabela a seguir:

Nota Final Mencao Final
0,9 < NF £10,0 SS
7,0 < NF <9,0 MS
50< NF <7,0 MM
3,0< NF <5,0 Ml
0 < NF <3,0 I
Acima de 25% de faltas (ou NF = 0,0) SR
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Em hipétese alguma serd permitido o plagio, cépia ou cola parcial e/ou
integral de qualquer atividade de avaliacao da disciplina.

Todos os envolvidos serdo punidos com a nota 0,0 (zero) nas avaliagGes
em questao e uma repreensao.

Uma reincidéncia implicard na reprovacao na disciplina.
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As Primeiras Imagens Digitais

@ O que é uma imagem?
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As Primeiras Imagens Digitais

@ O que é uma imagem?
e Representagdo visual de uma fungdo f(x,y) (f estd relacionado ao
brilho (ou cor) na posicdo (x,y);
e Imagens sdo frequentemente representadas em formas retangulares;
e Continuas na amplitude e no espaco.

Figura : Albrecht Drer
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Imagens Digitais

FIGURE 1.2 A
digital picture
made in 1922
from a tape
punched after the
signals had
crossed the
Atlantic twice.
(McFarlane.)

FIGURE 1.1 A
digital picture
produced in 1921
from a coded tape
| | by a telegraph

4 | printer with
special type faces.
{McFarlane.™)

FIGURE 1.3

transmitted in
1929 from
London o New
York by 15-tone
equipment,
(McFarlane.)
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Imagens Digitais

FIGURE 1.4 The
first picture of the
moon by a US.
spacecraft. Ranger
7 took this image
on July 31, 1964 at
9:09 amM. EDT,
about 17 minutes
before impacting
the lunar surface.
(Courtesy of
NASA.)

J []
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Imagens Digitais

The SEAC Scanner
with control console in background

Figura : R.B. Thomas is operating the SEAC Scanner, the control console is in
the background.
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Imagens Digitais

Figura : 1957, R.A.Kirsch produziu a primeira foto digital (seu filho de 3 meses).
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Imagens Digitais

Figura : The first images from space were taken on the sub-orbital V-2 rocket
flight launched by the U.S. on October 24, 1946.
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Imagens Digitais

Figura : October 2013, NASAs Juno spacecraft.
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Imagens Digitais

Myléne Farias (ENE-UnB) 10 de Marco de 2016 18 / 53



Processar imagens?

@ Enriquecer e restaurar imagens

e Remover “arranhdes” de filmes antigos
e Melhorar a visibilidade de em imagens médicas

Extrair informagdes (semantica) das imagens

o Ler o CEP em uma carta
e Medir a poluicdo da dgua através de imagens aéreas

Produzir fotos bonitas
o Etc...

Myléne Farias (ENE-UnB) 10 de Marco de 2016



Imagens Digitais

Tratamento de Imagens
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Imagens Digitais

Tratamento de Imagens

Onginal madpstEnhanced Ongnal Contrast Eshances
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Imagens Digitais

Dithering
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Imagens Digitais

Arte
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Imagens Digitais

Seguranca
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Imagens Digitais

Aplicacdes em Geologia e Geografia
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Imagens Digitais

Piloto Automatico

= FUTURITIC FEATURES? NOT ANYMORE! <
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Imagens Digitais

Detecao de Faces
4
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Imagens Digitais

Biometria
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Imagens Digitais

Mosaicos, panoramicas, ...

Shoot Overlapping Photos

\ |
.

o HEE i

A8

PhotoStitcher Stitches Them
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Imagens Digitais

Data Hiding, Watermarking, ...

s original

marcada mensagem
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Imagens Digitais

Izmir Harbor (HDR) - Before and After

farbspiel-photo.com

2ev E +lev

Tone-mapped HDR Final image after post-processing
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Imagens Digitais

Rosanou Abbey (HDR) - Before and After

farbspiel-photo.com

2ev - +lev

Source images straight out of the camera (Camera: Nikon D7000; Lens: Nikon 10-24mm(@10mm; £/8; 1S0200; 1/2000s - 1/50s)

Tone-mapped HDR Finalimage after post-processing
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Fundamentos do Sistema Visual Humano
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[lusoes

branco com luz azul ou azul com luz branca?
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Percepcao
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Foto-receptores

\
il Optic nerve

Ciliary body
Cones e bastonetes (rods)

- Cones: (S, M, L) — 5 milhdes
- hiveis “hormais” de luz,
- permitem a percepgao de luz
- localizados no centro da retina (detalhes
da imagem)
- Bastonetes — 100 milh8es
- distribuidos na retina
- niveis baixos de luz
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Foto-receptores
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Distribuicao de Foto-Receptores
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Distribuicao de Foto-Receptores

3.4 THE SPATIAL MOSAIC OF THE HUMAN
COMES. Crass sections of the human retina at the
level of the inner segments showing (A) cones in

the fovea, and (B) cones in the periphery. Note the
size difference (scale bar = 10 jim), and that, as the
separation between canes grows, the rod receptors fill
in the spaces. (C) Cone density plotted as a function

7—174‘—‘; — of distance from the center of the fovea for seven
01 02 03 04 05 pyman retinas; cone density decreases with distance
Eccenuricity (mm) from the fovea. Source: Curcio et al., 1990,
Cone mosaic

TR0
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Distribuicao de Fot

@ DervalResearch — www.derval-research.com

@ menos que 20 barras = 2 tipos de cones (25% da populagdo)
@ entre 20 e 32 = 3 tipos de cones (50% da populagdo)
@ entre 33 e 39 = 4 tipos de cones (25% da populagdo)
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Distribuicao de Foto-Receptores

© DervalResearch — www.derval-research.com

@ menos que 20 barras = 2 tipos de cones (25% da populagdo)
@ entre 20 e 32 = 3 tipos de cones (50% da populagdo)
@ entre 33 e 39 = 4 tipos de cones (25% da populagdo)

Relative excitation of
cone types per light color

L
N

Normal trichromat

Excitation of cone type

Tetrachromatw/
intermediate opsin

Excitation of cone type
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Distribuicao de Foto-Receptores
& b

a@h

Figura : daltonismo vermelho-verde e visao normal.
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Lateral genioddate body
Superior dLic

Medial genieiate body

Nucleus of oculs nerve
Nuclews of trochlear nerve

Nucleus of abelusent neree

Cortez of cecipital lobes
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FIGURE 2.3
Graphical
representation of
the eye looking at
a palm tree. Point
Cis the optical
center of the lens.

| 100 m 17 mm—»|

Glare limil— | —-——-——-

FIGURE 2.4
Rangc of
subjeclive
brightness
sensations
showing a
particular
adaptation level.

Subjective brightness

Scotopic
Lol

Scotopic __| 4 T Photopic
threshold [ v vl
-6 —4 -2 0 4

Tog of intensity (ml.)
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ercepgao

FIGURE 2.5 Basic

experimental
setup used to
characterize
brightness
discrimination.
L I
0.5+ —
FIGURE 2.6
Typical Weber U .
ratio as a function =
. . <4 05 —
of intensity. »
10 -
Discriminacao & pobre (razao de weber & -15 —
Alta) para niveis baixos de iluminacéo. ‘ ‘ ‘ ‘ | ‘
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ercepgao

Intensidade

a
b

C

FIGURE 2.7
IMustration of the
Mach band effect.
Perceived
intensity is not a
simple function of
actual intensity.

Actual intensity

Perceived intensity
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Contraste

abc

FIGURE 2.8 Examples of simultaneous contrast. All the inner squares have the same in-
tensity. but they appear progressively darker as the background becomes lighter.
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[lusoes

ab

cd

FIGURE 2.9 Some
well-known
optical illusions.

’

/
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[lusoes

Este vestido é branco/dourado ou azul/preto?
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[lusoes

Edward Adelson’s checkerboard: The squares marked A and B are the

same shade of gray.
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Edward H. Adelson
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[lusoes

branco com luz azul ou azul com luz branca?
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