Dokonceni: Data ve vede

» repozitare védeckych dat
» specifické souboroveé formaty
« weby autoru

« datove Casopisy



Reserse dat

« Jaka data by mél dataset obsahovat?
« Jaké proménne, aby byl uziteCny?

« Jaky rozsah dat, zaber?

« Jak data vznikla a jakymi upravami prosla?
* V jakych formatech? Pro jaky SW?
* V jake licenci by meéel byt dataset?

* Pro komercni nebo nekomercni vyuziti?



Reserse dat | Datove repozitare

* Oborove
(napr. adresar re3data)

* VSeobecne
(napr. Zenodo nebo Dryad)

* Institucionalni
(nap¥. Harvard Dataverse) ﬂCkan

Dataverse‘@g)


https://www.re3data.org/
https://zenodo.org/
https://datadryad.org/stash
https://dataverse.harvard.edu/

Vyhledavacka

Vyuzijte adresar datovych
repozitaru re3data a pokuste
se identifikovat ¢esky datovy
repozitar pro oblast
socialnich ved.



https://www.re3data.org/

Reserse dat | Weby autoru

* mnozi autori sdili data na svych webech
« u ¢lanku vzdy OA verze a odkaz na data
« vétsinou velmi kvalitné zpracovana metadata

» Casto jedina cesta, jak se k datum dostat



Reserse dat | Data journals

* nekteré odborneé Casopisy umoznuji prilozit data
« existuji ale take specialni datové Casopisy
« datove clanky — popis data a data

* nekdy napr. jako data descriptor

* i zde se provadi recenzni fizeni

* mohou byt i smisena periodika


https://www.nature.com/sdata/

Typy dat

« zpusob ulozeni dat do souboru
« data.XLSX
« data.CSV, data.TAB

* data.JSON
« data.KML, data.GeoJSON — geograficky rozmer
« SAV, .DTA nebo .RDATA — ruzné analytickeé programy



Vyhledavacka G—l

Narazili jste na vyzkum, ktery zkouma obavy
z terorismu spojené s prijimanim uprchlikd.
Radi byste si nad daty z vyzkumu provedli
svoje vlastni analyzy — zkuste puvodni
dataset dohledat.

DOI ¢lanku: 10.31235/0sf.io/d4ewg



https://doi.org/10.31235/osf.io/d4ewg

Analyza dat

* nadstavba prosteho vyhledani dat

e vrstva prace s daty

« vyzaduje specifické dovednosti a znalosti



Hodnoceni kvality dat

« data nemusi byt Cista - G/-GO

« data vznikaji v kontextu, kontext je messy

kdo je meri a publikuje? — jasny zdroy!

jaka jsou k nim metadata?

« dokazu zjistit, co ktery sloupecek znamena®?

* je popsana metodologie jejich vzniku?



Cisténi dat

« data nejsou vzdy Cista

* predevsim ta, ktera vznikaji rucnim zapisem

« existuji nastroje, které zjednodusuji jejich cisteni

« prace pro datové knihovniky?

¥ OpenRefine




Citovani dat

* jak citovat dataset?
e existuji ruzné navody

* |ISO 690 - jako zaznam v repozitari?
» specifikace on-line zdroje: [online databaze]

* mnohdy to autori datasetu primo reknou



https://guides.lib.umich.edu/c.php?g=282964&p=3285995
http://data.europa.eu/euodp/en/data/dataset/01009127-5ddf-4f69-8a6b-30e6218f17bb

Vyhledavani
informaci

Image Retrieval
19. 1. 2021



Rozehrivaci vyhledavacka G—l

Dali mu prostredni jméno Gamaliel a mezi lety
1915-1921 to dotahl az na pozici americkeho
senatora (a pozdeéji mozna jeste dal).



Rozehrivaci vyhledavacka G—l

Dali mu prostredni jméno Gamaliel a mezi lety
1915-1921 to dotahl az na pozici americkeho
senatora (a pozdeéji mozna jeste dal).

Najdete obrazek tohoto muze
v co nejvetsim rozliseni/kvalite.



Opacko...

* kolekce obrazl rostou velkym tempem

* nutnost v nich vyhledavat roste s nimi
 cela oblast hnana snahou o automatizaci

« automaticky rozpoznat co/kdo je na obrazu
* mnoho rovin vyuziti...

* image retrieval (ImR)



Jak indexovat obraz?

* nutné pridat metadata
* interni/externi

e EXIF

e alt

EXIF

http://exif.regex.info/exif.cgi

exchangeable image file format
specifikace metadat pro ulozeni do obrazu



http://exif.regex.info/exif.cgi

Rucni anotace

* rucéni tvorba rGznych metadat

» archivy, muzea, knihovny, galerie

* komercni subjekty, které potrebuji presnost

« vétsinou kombinuji rucni a automatizované pristupy



Type to search

Type to search

Type to search

Type to search
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https://www.gettyimages.com/

Automaticka anotace

e ruzné urovné slozitosti

« content-based ImR - vyhledavani zalozene na obsahu
* IBM QBIC — puvodni ¢lanek (1993)

e automatickeé rozpoznavani obrazu

* pocCitacové vidéeni



https://www.researchgate.net/publication/220979865_The_QBIC_Project_Querying_Images_by_Content_Using_Color_Texture_and_Shape

In the QBIC (Query By Image Content) project we are studying methods to query large on-line image databases
using the images’ content as the basis of the queries. Examples of the content we use include color, texture, and shape
of image objects and regions. Potential applications include medical (“Give me other images that contain a tumor
with a texture like this one”), photo-journalism (“Give me images that have blue at the top and red at the bottom”),
and many others in art, fashion, cataloging, retailing, and industry. Key issues include derivation and computation of
attributes of images and objects that provide useful query functionality, retrieval methods based on similarity as opposed
to exact match, query by image example or user drawn image, the user interfaces, query refinement and navigation, high
dimensional database indexing, and automatic and semi-automatic database population. We currently have a prototype
system written in X/Motif and C running on an RS/6000 that allows a variety of queries, and a test database of over
1000 images and 1000 objects populated from commercially available photo clip art images. In this paper we present the
main algorithms for color texture, shape and sketch query that we use, show example query results, and discuss future
directions.



Offline Stage

Image :> Image |::> Image
Crawling Database Representation

-

::> Database
Indexing

User :‘>f Query ::> Image :l‘> Image :> Search :> Retrieval
Intention Formation Representation Scoring | Reranking | Browsing

Online Stage




Content-based ImR

« content-based image indexing — indexovani

* indexovani mimo textové charakteristiky

* prvnim krokem je identifikace téchto charakteristik
« poté hledani zpuUsobu, jak je zachytit/popsat

e co muze charakterizovat
obrazek kromeée txt metadat?




ontent-

Camera:
Exposure:
Aperture:

Focal
Length:
150 Spead:
Exposure Blas:
Flash:

Orientation:
¥-Resolution:
Y-Resolution:
Software:

Date and Time:
YChCr Positioning:
Exposure Program:

Date and Time
{Cniginal):

Date and Time
{Digitized):

Shutter Speed:
Matoring Mode:
Color Space:

Focal Plane X-
Resolution:

Focal Plane Y-
Resolution:

Exposure Mode:
Compression:

0.005 sec (1/200)
fi11

100 mm

100
Q3 EV
Flash fired

Haorizontal (narmal)

72 dpi

T2 dpl

Adobe Photoshop C82 Windows
2008:01.06 20:59:54

Co-Sited

Kanual

2003:01.06 14:47:08

20030708 14:4708

500943/85536
Paftern
sRGB

4433295 dpi

4453608 dpl

Manual
JPEG

napr. barva, textura,
ziskdvani priznakd

tvar...
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Table 1: Grouping of the features into different types. (a) color representation, (b) texture representation, (c) local features,
(d) shape representation. The table also gives the time to extract the features from 10 images and to query 10 images in a
10 image database to give an impression of the computational costs of the different features (experiments were performed

on a 1.8GHz machine).

10.1007/s10791-007-9039-3

Feature name Section comp. measure  Lype extr.[s] retr.[s|
Appearance-based ITmage Features

32x32 image 3.1 Euclidean abed 0.25 0.19

X %32 image 3.1 1DM abed 0.25 9.72
Color Histograms 3.2 JSD A 0.77 0.16
Tamura Features 3.3 JSD b 14.24 0.13
Global Texture Descriptor 5.4 Euclidean b 3.51 0.16
Gabor histogram 3.5 JSD b 82.01 0.12
Gabor vector 3.5 Fuclidean b 8.68 0.17
Invariant Feature Histograms

w. monomial kernel 3.6 JSD ab 28.93 0.16

w. relational kernel 3.6 JSD ab 18.23 0.14
LF Patches

global search 3.7 ac 4.69 T7.13

histograms 3.7 J5D ac 4.694+5.17 0.27

signatures 3.7 EMD ac 4.694-3.37 0.55
LF SIFT

global search 3.7 - cid 11.91 9.23

histograms 3.7 J5D cd 11.914+6.23 0.27

signatures EMD cd 11.91-+4.50 1.03
MPEG T: scalable color MPEGT7-internal  a 0.18 0.12
MPEG 7: color layout MPEGT7-internal  ad 0.20 0.33
MPLEG 7: edge histogram MPEG7-internal b 0.16 0.43



https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1007%2Fs10791-007-9039-3

https://en.wikipedia.org/wiki/List_of CBIR_engines

Filename: 05.jpg

Results of image retrieval
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https://en.wikipedia.org/wiki/List_of_CBIR_engines
https://luigi-pathology.com/

Color-based ImR

analyza na nejnizsi urovni

barevné momen Z'y (ze statistickych centralnich m.)

barevne histogramy, color signatures,...

nenesou zadnou informaci o prostorovem rozlozeni
stane se néco, kdyz obrazek otocim?

proto se vyuzivaji tzv. spatial color features
napr. barevne korelogramy, vektory koherence barev,...



http://www.cs.cornell.edu/~rdz/Papers/Huang-CVPR97.pdf

barevne momenty

Indx Image " Test Imag 1 Test Image 2

0.1016 0.1149 0.1779 0.1718 0.0986  0..1400] 0.1878  0.1671 0.2331]

0.8583 0.1139 0.0563 0.7619 0.1508 0.0455 0.2462 0.2281 0.2492

0.6416 0.2994 0.0974 _0.7062 0.2242 0.0772_ _0.6052 0.3532 0.1534_

- Index Image - Test Image 1 Test Image 2
d,, . (Index,Testl) < d,, (Index,Test2)



barevny histogram vs. korelogram

%




vektor koherence barev

Histogram rank: 35. CCV rank: 9.



Indexace podle textury

e lokalni binarni vzor
* CO-0Occurrence matrix

Indexace podle tvaru

* edge histogram
* iImage moments

ISSN:0975-9646

Nestesh Prajapati et al, / (IJCSIT) International Journal of Computer Science and Information Technologies, Vol. 7 (1), 2016, 407-412

Edge Histogram Descriptor, Geometric Moment
and Sobel Edge Detector Combined Features
Based Object Recognition and Retrieval System

Neetesh Prajapati Amit Kumar Nandanwar G.S. Prajapati
M. Tech Scholar Assistant Professor H oD .
VNS college, Bhopal FNS college, Bhopal VNS college, Bhopal

Abstract: Shape is one of the high level features that play an
important role in the object recognition and perception.
Object shape features provide a powerful clue to object
identity. In this paper, we have implemented the approach by
combining three feature descriptor ie. edge histogram
descriptor, geometric moment, and Sobel edge detector
technigues recognize the objects in the images that is invariant
with the changes , scaling, rotation, and orientation. Since
edges play an important role in image perception and it is
frequently used as a feature descriptor in image retrieval so
we select the Edge Histogram Descriptor, EHD, as a feature
vector which represents the spatial distribution of five types of
edges. We also select geometric moment invariant as another
shape feature vector which is extensively used to extort global
features, can improve the previously recognition rate to a
significant measure. Due to Sobel operator’s smoothing effect,
it is less sensitive to noise present in Images. On the other
hand, smoothing affects the accuracy of edge detection. So
next we select Sobel edge detection as a third feature vector
that extract the shape features. Finally, we combined the all
three shape features that form the 3 dimensions feature
vectors of the entire image. Experiment results conclude that
the proposed scheme has a very good performance in respect
of the precision recall.

Keyword: Edge Histogram Descriptors, Geometric Moment,
Sobel Edge Detector.

I INTRODUCTION
For imaece retrieval Obiect shane features can be uszed to

order to meet certain qualitative standards [3] as well as
their retrieval computational cost. While studies have been
extended to content-based three dimensional (3D) shape
retrieval methods [4], still pattern recognition by 2D shape
descriptors can be used in many practical tasks, for
example in image matching, multi temporal image
sequence analysis, shape classification and character
recognition. Furthermore, their quantitative characteristics
which still remain superior make them widely used and
effective [S].

Various shape descriptors exist in the literature, mainly
categorized into two groups: contour-based shape
descriptors and region-based shape descriptors. Contour-
based methods need an extraction of boundary information
which in some cases may not available. Such methods
completely ignore the important features inside the
boundaries. Region-based methods, however, do not rely
on shape boundary information. but they take into account
all the pixels within the shape region. Region-based image
retrieval methods, firstly apply segmentation to divide an
image into different regions/segments, by setting threshold
values according to the desirable results. Whereas the
boundary of an image can be obtained by applying any
edge detection method to an image [6]. Therefore, for
generic purposes, both types of shape representations are
necessary
In this stue

a computer vision system recognizing objects
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Query-hby-color

« implementovano v riznych systémech
* vyuziva se casto u digitalizovanych sbirek

e pouziva napr. Europeana

* TinEye Multicolor Engine
e MultiColr
» Google ArtPalette



https://services.tineye.com/MulticolorEngine
https://labs.tineye.com/multicolr/
https://artsexperiments.withgoogle.com/artpalette/

QBE | Query-by-example

« dotaz prikladem, reverzni vyhledavani
* Google Image Search, TinEye
* Google Lens



https://lens.google.com/

Query-by-concept-map

e Microsoft

« concept layout
e zalezi i na rozlozeni
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https://www.microsoft.com/en-us/research/wp-content/uploads/2010/07/fp83-xu.pdf

ShUt’CerSt’JCk \| Oowcase coffee X

Layout filter reset  Copy Space

Vyhledavani kompozice

Click and drag within the grid to
select where within the image copy
space is needed

19 Zahrnout misto pro text

Whiedavejte a klitova slova se
zobrazi v poli vySe, pfipravena k
presunuti na misto

Shutterstock Compositon Search
Shutterstock Copyspace



https://www.shutterstock.com/showcase/compositionsearch/
https://www.shutterstock.com/showcase/copyspace/

SBIR | Sketch-based ImR

Google QuickDraw

=2 »7 Google
;f,n\ «{p R o<
7 obrazky
/‘,\/’V"
Search by Doodle
Search Google with a doodle instead of text. Start drawing below.
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https://quickdraw.withgoogle.com/

MS Mind Finder



https://www.microsoft.com/en-us/research/project/mindfinder-finding-images-by-sketching/
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https://arxiv.org/pdf/1904.03451.pdf
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http://doi.acm.org/10.1145/1618452.1618470
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http://nvidia-research-mingyuliu.com/gaugan/

Vyhledavacka G—l

Najdete obrazky z digitalizovanych sbirek
Svédskych pameétovych instituci jejichz
dominantni barvou je modra.



Vyhledavacka G—l

Najdete obrazky z digitalizovanych sbirek
Svédskych pameétovych instituci jejichz
dominantni barvou je modra.




