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1. Bevezetés



Keép

Egy 2D képet a f(X,y)=V fluggvény ir le, ahol:

— (X,y) egy sikbeli pont koordinataja és

— V a keép intenzitasa / szurkesegi szintje / szine az
(X,Yy) pontban.

f(x,y)=,,fehér”




Digitalis kep
Az f(X,y)=v egy 2D a digitalis kép, ha
X, Y ésV egyarant veges és diszkrét.
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Digitalis kép

A digitalis kep egy pontja, elemének elnevezese
— pixel (picture element, 2D) vagy
— voxel (volume element, 3D).
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A kepfeldolgozas és
tarsteruletei

digitalis kepfeldolgozas

4\

digitalis kép

szamitogepes

_ képanalizis
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A kepfeldolgozas es tarsteruletel

Szamitégeépes képfeldolgozas:
— kepi informacio feldolgozasa,
— az eljarasok/problemak bemenete és
Kimenete is kep.

Képi alakfelismerés, kepmegertes,
szamitogeépes latas:

— mit abrazol a kep,

— osztalyozas.

Szamitogepes grafika:
— képek elballitasa, megjelenitese.



Szamitogepes grafika

gombok,

leiras




Virtualis / kiterjesztett / kevert valosag
(Virtual / Augmented / Mixed Reality)




Virtualis / kiterjesztett / kevert valosag
(Virtual / Augmented / Mixed Reality)




Képanalizis

El Greco
(Domenikos
=> | Theotokopoulos):
Toledo latképe

(1597-99)

leiras



Szamitogepes képfeldolgozas

kep helyreallitas kep



Szamitogepes képfeldolgozas

ng

kep szegmentalas kep



A szamitogepes képfeldolgozas
alapveto celjai

* A vizualis informacid min0segenek javitasa
az emberi értelmezés szamara.

« A keépi adatok feldolgozasa az autonom
szamitogépes latas elosegitésehez.



Tamaszkodas mas
tudomanyteruletekre

fuggvénytranszformaciok
differencial- és integralszamitas
valoszindségszamitas és matematikai statisztika
geometria

topologia

algebra

halmazelmélet

grafelmélet

operaciokutatas

mesterséges intelligencia
szoftverfejlesztés
algoritmus-tervezeés
szamitastudomany

fizika



Megtamasztott tudomanyteruletek

* biologia

* orvostudomany

* fizika

 csillagaszat
 Urkutatas

* anyagtudomany
 agrartudomanyok

« archeoldgia

* geoldgia és geografia



A képanalizis (gépi latas)

modularis rendszere

keépalkotas

szegmentalas

osztalyozas

Continuous P 7 o P Feature Scene
image Digital image Digital image Digital image description description
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Scene ! Image : . : . : Feature : Classification : .
acquisition ~ Preprocessing = Segmentation " extraction - - ?;)1£?;ﬁ011 ~ Actuation
Interaction

eléfeldolgozas alakleiro
(szlrés, jellemzdk
simitas, , kivonasa
kontrasztfokozas,

geometriai korrekcio,

)




A képanalizis teruletei

Specific topics of interest include, but are not limited to:

* 3D from Multi-view and Sensors

* 3D Point Clouds

* 3D from Single Images

* 3D Reconstruction

* Action Recognition, Understanding

* Adversarial Learning

* Biologically Inspied Vision

* Biomedical Image Processing

* Biometrics

* Computational Photography

* Computer Vision for General Medical, Biological and Cell Microscopy
* Computer Vision Theory

* Datasets and Evaluation

* Deep Learning: Applications, Methodology, and Theory
* Document Analysis RGBD Sensors and Analytics
* Face, Gesture, and Body Pose

* Human Computer Interaction

* Image and Video Synthesis

* Large Scale Methods

* Low-level Vision

* Machine Learning,

* Motion and Tracking



A képanalizis teruletei

* Optimization Methods

* Physics-based Vision and Shape-from-X Recognition: Detection, Categorization, Retrieval
* Pose Estimation

* Recognition: Detection, Categorization, Indexing and Matching
* Remote Sensing and Hyperspectral Imaging

* Representation Learning

* Robotics and Driving Scene Analysis

* Scene Understanding

* Security/Surveillance

* Semi- and weakly-supervised Learning

* Segmentation, Grouping and Shape

* Statistical Learning

* Stereo/Depth Estimation

* Tracking

* Transfer Learning

* Unsupervised Learning

* Video Analytics Vision + Graphics Vision + Language
* Virtual and Augmented Reality

* Vision and Language

* Vision for Robotics, Graphics

* Visual Reasoning Vision Applications and Systems



Az elso digitalis kepek

1921 1922

A korai Bartlane-rendszer 5 arnyalattal kodolt.
A fotokat tavird lyukszalagrol rekonstrualtak.



Az elso digitalis kepek

1929,

15 arnyalat,

(London — New York)
tengeralatti kabelen
tovabbitottak




Ranger 7 (1964)




Az emberi latas




A kamerank




A kamera alkatrészei

_— retina
- a (ideghartya)

szaruhartya

szemlencse

szivarvanyhartya  S§ S p __ szemideg
(irisz) L =



Szenzortomb - retina

sargafolt
retina

szemideg



Szenzorok

palcika
(120-130millio,
az esti latas
érzekeny elemei)

pigment ‘
epithelium

rods
cones

outer Ilmmng
membrane

Miiller cells

horizontal
cells

bipolar
cells

amaﬁnne
cells

csap
(5-7millio,

a szinlatas kevesbe
érzekeny elemeil, 3
kulonbozo pigmentet
tartalmaznak — RGB)

ganglion
cells

nerve fiber
layer —

inner limiting R ———
membrane

A csapok szinerzékenysege: 65%, 33%, 2%
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A csapok és a palcikak eloszlasa

optikai vizualis
tengely |, tengely

sargafolt vakfolt

ly
Ln
3

palcikak

Lh
L

receptorszam*1000 / mm?

(o

60 40 20 0 20 40 e 80

sargatest keriileti szog (fokokban)

https://index.hu/tudomany/til/2018/10/13/hany _megapixeles _a szemunk



A szinvaksag, szintevesztes
tesztkeépei

Eur6épaban a férfiak 8%-a, a ndk 0.5%-a szintéveszt6.
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Mach-féle
hatas

Perceived brightness _\ r- -
I

'1———'

W Actual illumination

Az eleket eltulozva érzekeljuk.




Mach-féle hatas




Eloter vagy hatter?

René Magritte:

La firma in bianco
(The blank signature)
1965
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Optikal csalodasok




Optikal csalodasok
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Optikai csalodasok
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Optikal csalodasok

http://www.ritsumei.ac.jp/~akitaoka/



AMmes room

Actual location of A

Location of B

Apparent
plane of A —»-}

‘ Apparent
location of A

=
Position of peephole
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Optikail csalodasok




Valtozasvaksag (change blindness)




Margaret Thatcher illusion




Margaret Thatcher illusion




OPTICAL ILLUSIONS

@ FEBRUARY 6,2011 & BY JAMES DEAN

Optikai illuzié

Mighty Optical Illusions

st Optical llusions blog. Dedicated to visual phenomena and real life illusions. Daily updated.

RANDOM ILLUSION VIDEOS TESTS GREATESTHITS ABOUTUS CONTACT

SIGN UP TO RECEIVE DAILY ILLUSIONS!

The Fifth Face of Mount Rushmore

Email:

I'm not exactly sure if Jerome Santucci
discovered this interesting phenomenon,
or did he just report what he learned.
Apparently, if you observe Mount
Rushmore from certain point, you can see

that four former US presidents aren’t the

only ones present.

Turning the photo for 90 degrees can help you visualize the fifth persona even

SUBSCRIBE

CATEGORIES

3D Chalk Drawings
Afterimages
Anamorphosis
Animals

Animations

Art lllusion

Art Installation

better! Who would you say it represents? Think this was by accident or

intentionally planned?

Anyway, here’s an interesting fact about Mount Rushmore: did you know that

Audio lllusions

Billboards

Body Paint

Optical lllusions
= Optical llusion Index
» Scary Ogtical lllusion
= Jesus Optical lllusion
= [llusions You Can Do
= MC Escher
= Octavio Ocampo
» Salvador Dali
= Optical lllusions
= The Art of the lllusion
» The Art of Deception

Image Galleries =

|
3D Images

= Stereogram Gallery
» Custom Stereograms
= Marriage Proposals

= Anaglyph Gallery

» Order 3D Glasses

= 20 to 3D Conversions
= 30 Heading Maker

Fractals/Tessellations

» Fractals Index
= Tessellations Index

Image Galleries =

E-autos magazin és hirportél

mar nem ¢

[ Ha 5 va
qo ed e elrtrcmcr' -autozas hu

Welcome to eyetricks.com, your source for optical
illusions, brain teasers, games, 3D images and
other mind-teasing oddities.

[ X

Level Up Your Writing

grammarly.com

for words again

= A new optical illusion art book titled The Art of Deception:
llusions to Challenge the Eve and the Mind has been
released. The book features 200 deceptive images from the
world's greatest master illusion artists.

= A brand new 3D stereogram from Gene Levine titled
Eyetricks was added.

= Six new optical illusions were added to Optical lllusion
Gallery #70.

Brain Games

= Brain Games Index
» Puzzle Games
= More Games

Choose a Game ~

Brain Teasers!

= Teaser of the Weekl
» Brain Teasers! Index
= Random 1Q Test

Say What You See!
= SWYS! Index

SWYS! Puzzles

Gift Shop
= Gift Shop Home
» Hologram Generator
= 3D Glasses
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Sztereo kepek
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Hologramok




3D TV




Latasunk tulajdonsagai

Erzékeljik az elektromagneses szinkép 400-800 nm savjat,
tovabba (a csapoknak koszonhetben) van szinlatasunk.

Wavelength (nm) ——3m
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Latasunk tulajdonsagai

Szabalyozhat6 a bejutd fény erdssége: a pupilla erds
fényben 0sszehuzodik, gyenge fényben pedig kitagul.




Latasunk tulajdonsagai

A szemmozgasok lehetdve teszik a fokuszalast,
a targyvaltast és a mozgaskovetest.

Med al rectus




Latasunk tulajdonsagai

A sajatosan elhelyezked6 két szem segiti a terlatast
(a mélyseég eés a tavolsag észleléset).

A latas fejlodik és (a targyak eszlelése, felismerése,
értelmezese) tanult folyamat.
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Latasunk tulajdons

Valtozatos bonyolultsaguak a feladatok.

Hany X van a képen?

O X O X O X X
X O X X X 0 X
O X X O X X O
X X O X O 0 X
O X X O X X X
X 0O X X X 0O X
O X X O X X O
X O X X X 0 X
X X X 0O 0 X X
X O X X X 0 X

X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X
X X X X X X X



Latasunk tulajdonsagai

Képesek vagyunk globalis értelmezeésre.




Latasunk tulajdonsagai

Szelektalas és koncentralas :
az informaciodarad

—




Latasunk tulajdonsagai

Képesek vagyunk bonyolult absztrakciokra.

Wieb form for

users to enter
imformation or
place an order

68X 664188

Text Disguise

It's a botl—j| Block the robot]

Is it a robot?

It's a real person!

v

Allow user to
procead...




A geépi latas fejlodese

Deep Visual-Semantic Alignments for Generating Image Descriptions

Andrej Karpathy

Li Fei-Fei

Department of Computer Science, Stanford University
{karpathy, feifeili}@cs.stanford.edu

Abstract

We present a model that generates natural language de-
scriptions of images and their regions. Our approach lever-
ages datasets of images and their sentence descriptions to
learn about the inter-modal correspondences between lan-
guage and visual data. Our alignment model is based on a
novel combination of Convolutional Neural Networks over
image regions, bidirectional Recurrent Neural Networks
over sentences, and a structured objective that aligns the
two modalities through a multimodal embedding. We then
describe a Multimodal Recurrent Neural Network architec-
ture that uses the inferred alignments to learn to generate
novel descriptions of image regions. We demonstrate that
our alignment model produces state of the art results in re-
trieval experiments on Flickr8K, Flickr30K and MSCOCO
datasets. We then show that the generated descriptions sig-
nificantly outperform retrieval baselines on both full images
and on a new dataset of region-level annotations.

bouquet of
red flowers

glass of water with
ice and lemon

bottle of water

dining table
with breakfast
items

plate of fruit

banana
slices

fork

a person
sitting at a
table

Figure 1. Motivation/Concept Figure: Our model treats language
as arich label space and generates descriptions of image regions.

CVPR 2015 : 28th IEEE Conf. Computer Vision and Pattern Recognition



A geépi latas fejlodese
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Human: “A group of men playing Frisbee in the park.”
Computer model: “A group of young people playing a game of Frisbee.”




A geépi latas fejlodese

Human: “A green monster kite soaring in a sunny sky.”
Computer model: “A man flying through the air while riding a snowboard.”




A kurzus teljesitéese

Szobbeli vizsga:

— ~10-perces turnusokban
— max. 56



