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Overview

Today:

Course Presentation;
The history of Image Processing;
Applications;
Fundamentals of the Human Visual System.
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Course Presentation
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More information: www.ene.unb.br/mylene
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Course Presentation

All course material, including class notes, lists of exercises, references,
etc. will be posted at

www.ene.unb.br/mylene/PI.html.

Classes:

Tuesdays, 14:00-15:50
Thursdays, 14:00-15:50
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Overview

Topics:

Introductions to Image Processing and Fundamentals of the Human
Visual System;

Transforms and operators (e.g. filters);

Image Processing at pixel and frequency domain;

Image Enhancement

Image Restoration

Colors

Morphology and Image Segmentations;

Etc.
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Methodology

Theoretical classes;

2 (two) exams;

Bi-weekly List of Exercises;

A final project (C, C++, Java, or Matlab) – 1 to 2 persons;

For a suggestion on possible project topics: see course homepage;
The topic of the project must be chosen before the 1st exam;
The project includes: presentation, code, and report.

Final Grade:

The final grade (NF ) is calculated in the following way:

NF = P1 · 0, 25 + P2 · 0, 25 + Le · 0, 2 + Pj · 0, 3

where P1 = grade of exam 1, P2 = grade of exam 2, Le = average of
grades of the lists of exercises, and Pj = final project grade.
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Timeline

Calendário:

Exam 1: 20/04 - 13h-16h;

Exam 2: 20/06 - 13h-16h;

Oral Presentation of Projects: 23 and 27/06, 13-15:50h;

Final deadline for report and code: 29/06;
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Final Grades

The final grade is calculated using the following table:

Nota Final Menção Final
9, 0 ≤ NF ≤ 10, 0 SS (A)

7, 0 ≤ NF < 9, 0 MS (B)

5, 0 ≤ NF < 7, 0 MM (C)

3, 0 ≤ NF < 5, 0 MI (D)

0 < NF < 3, 0 II

Over 25% of absence (or NF = 0, 0) SR (F)
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First Digital Images

What is an image?

A visual representation of a function f (x , y) (f is related to intensity
(or color) at posisiton (x , y));
Images are represented in a rectangular format;
Continuous time and space ...

Figura: Albrecht Drer
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Digital Images
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Figura: R.B. Thomas is operating the SEAC Scanner, the control console is in the
background.
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Figura: 1957, R.A.Kirsch produziu a primeira foto digital (his son).
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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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Figura: October 2013, NASAs Juno spacecraft.
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Figura: A composite image of the Western hemisphere of the Earth. 2000
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How do we process an image (digital)?

Enhance or restore images:

Remove old films scratches;
Improve the visibility of objects in medical images;

Extract semantics (information) about the image (description)

Read the zipcode in a letter;
Measure the water polution using aerial images;

Produce beautiful (?) images;

Etc...
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Image Enhancement and Restoration
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Image Enhancement and Restoration
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Dithering

Mylène Farias (ENE-UnB) PI 8 de Março de 2017 21 / 52



Art
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Security
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Geology and Geography
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Autonomous Vehicles
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Face Detection
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Security
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Computational Photography
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Data Hiding and Watermarking

original

marcada mensagem
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HDR
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HDR
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Chapter 2

Cap. 2

Fundamentals of the Human Visual System (HVS)
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Perception
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The human eye



Photo-receptors





Distribution of Photo-Receptors

Mylène Farias (ENE-UnB) PI 8 de Março de 2017 37 / 52



Distribution of Photo-Receptors
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Distribution of Photo-Receptors

less than 20 bars =⇒ 2 types of cones (25% of the population)
from 20 to 32 bars =⇒ 3 types of cones (50% of the population)
from 33 to 39 bars =⇒ 4 types of cones (25% of the population)
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Distribution of Photo-Receptors

Figura: Color Blindness red-gree and normal vision.
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The Eye
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The Eye
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Perception
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Intensity
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Contrast
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Illusions
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Illusions

The dress is white-gold or blue-black?
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Illusions

Edward Adelson’s checkerboard: The squares marked A and B are the
same shade of gray.
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Illusions
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Illusions

Why do some people see TheDress as blue and black, and some as gold
and white?
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Illusions

white with a blue light or blue with a white light?
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