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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 obrazu 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)



Opakovani: Jak indexovat obraz?

* nutné pridat metadata
 interni/externi
* 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

1. Rucni anotace

 rucni tvorba riznych metadat
« archivy, muzea, knihovny, galerie
* komercni subjekty, ktere potrebuji presnost

e vétsinou kombinuji rucni a automatizovane pristupy
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https://www.gettyimages.com/

2. Automaticka anotace

* rUzné Urovné slozitosti

» content-based ImR - vyhledavani zalozené na obsahu
* jiny pristup nez TBIMR (text-based)

« IBM QBIC - puvodni ¢lanek (1993)

« automatické rozpoznavani obrazu

* pocCitacove videni


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 :I‘> Image ::> Image :> Database
Crawling Database Representation Indexing

User :> Query ::> Image :> Image :‘f> Search :‘l> 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 zpusobu, jak je zachytit/popsat

Co muze charakterizovat
obrazek krome txt metadat?




TBImR

Camera:
Exposure:
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Length:
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Exposure Blas:
Flash:
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Compression:

Canon EQS 400D Digital
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72 dpi
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napfr. barva, textura, tvar...
ziskavani priznaku
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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).

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

10.1007/s10791-007-9039-3 (2007)



https://en.wikipedia.org/wiki/List of CBIR engines

Filename: 05.jpg

Results of image retrieval

<7 e 2 .,-f.

i N St

Kidney renal clear cell ca... Kidney renal clear cell ca... Kidney renal clear cell ca... Kidney renal clear cell ca...

Similarity: 0.999 Similarity: 0.961 Similarity: 0.954 Similarity: 0.952
CGA-B0-4814-017-00-DX1 TCGA-B0-4821-017-00-DX1 CGA-B0-4852-017-00-DX1 TCGA-CZ-4863-017-00-DX1

)
129 a

wd

- 0.3

Kidney renal clear cell ca...
Similarity: 0.950

Kidney renal clear cell ca...
Similarity: 0.950

Kidney renal clear cell ca...
Similarity: 0.949

Kidney renal clear cell ca...
Similarity: 0.948

TCGA-BP-4327-017-00-DX1 1CG

Kidney renal clear cell ca...
Similarity: 0.951

Similarity: 0.947

TCGA-B4-5838-017-00-D



https://en.wikipedia.org/wiki/List_of_CBIR_engines
https://luigi-pathology.com/

10.52866/ijcsm.2023.02.03.006



Color-based ImR

\4 I ' 4

« analyza na nejnizsi urovni
* barevneé momenty (ze statistickych centrdlnich m.)
* barevne histogramy, color signatures,...

* nenesou zadnou informaci o prostorovém rozlozeni

stane se neco, kdyz obrazek otoCim?

proto se vyuzivaji tzv. spatial color features

napr. barevné korelogramy, vektory koherence barev,...



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

barevné 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

i i 0 .
Histogram rank: 35. CCV rank: 9.



netreba si pamatovat!

Indexace podle textury

e lokalni binarni vzor
e cO-occurrence matrix

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

Indexace podle tvaru

« edge histogram
* image moments

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-by-color

* vyhledavani pomoci barvy

* implementovano v ruznych systémech

e vyuziva se casto u digitalizovanych sbirek

e pouziva napr. Europeana

* TinEye Multicolor Engine
* 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
* query = obrazek
* Google Image Search, TinEye

* Google Lens



https://lens.google.com/

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/

Query-by-concept-map

e Microsoft

« concept layout

e zalezi i na rozlozeni

: i Concept Map Translation \-I
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—y ) i Visual Instance i
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| i
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| I /
. 1 Layout Sensitive
Concent | Visual Instance .
Mapp | ™1 Transformation =T Eelevaqce
| | valuation
| :
i - :
| Spatial Intention et :
- Estimation !
| | Search Results
___sky
windmill
tulip



https://www.microsoft.com/en-us/research/wp-content/uploads/2010/07/fp83-xu.pdf

SBIR | Sketch-based ImR

Google QuickDraw

=2 »7 Google
:.in\ {p R o<
7 obrazky
/‘,\/’V"
Search by Doodle
Search Google with a doodle instead of text. Start drawing below.

4US=N
&= f\/

9 & B


https://quickdraw.withgoogle.com/

MS Mind Finder



https://www.microsoft.com/en-us/research/project/mindfinder-finding-images-by-sketching/

Fish Frog Crab Owl  Sea-turtle

G B

QuickDraw | TUBerlin [6] | Sketchy [27]
¢
B

https://arxiv.org/pdf/1904.03451.pdf
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http://doi.acm.org/10.1145/1618452.1618470
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---> generativni umeni



Vyhledavacka G—l

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



Vyhledavacka G—l

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




Automaticka indexace

« automatickeé rozpoznani obsahu
 jak naucit pocitac rozpoznat, co je
* pocCitacove videni

obsahu

na obrazku?

187

155

74

-l

n4

156

174

155

15

147

2

&8

EL]

14

258

4

153

144

128

145

0

aw

185

158

255

255

14

m

m

4

F4L]

219

m

134

47

12

w

2

1o

&5

%

7S

1€1

200

106

106

L]

1249

Fin

18

155

180

159

™

Fak]

156

154

180

234

241

s

m

205

e



man in black shirt is playing guitar. construction worker in orange safety two young girls are playing with lego boy is doing backflip on wakeboard.
vest is working on road. toy.

https://cs.stanford.edu/people/karpathy/deepimagesent/



https://cs.stanford.edu/people/karpathy/deepimagesent/

"a young boy is holding a "a cat is sitting on a couch with a
baseball bat. remote control.’



Rozpoznavani obrazu

« konvolucni neuronove site
* vstup — obraz

* vystup — trida, s urcitou
pravdepodobnosti

« vSude, od taggovani
na FB po autonomni auta

» supervised learning

* unsupervised learning




shakira: 98 %




na, tady mas obrazky...






digitizing print & film scans

Susan Keller
an

uff that Educates Me

C$115.01

Tripod // lamp stand
made from oak
WITHOUT vintage clip...

-4 Alyssa Carrigan
. nterior Design

Ny

Q@

-

ste 3 componente va
a sa alegeti lampa de
U potrivitd: v dimensi...

@ Mobexpert Office

' Mobexpert Office @Exp

Tolomeo Lamp | Olsson &
Gerthe

—— OlssonGerthel

W Bealysning




itchell

=
.
=
O
7]
=




- Refine

> Images only (450,318)

+ Maker

+ Object type

+ Period

Weepers from the tomb of
Isabella...

rk

+ Place

4 Material

+ Technique . . 5 .
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Cantad Ciinid


https://www.rijksmuseum.nl/en/search?f=1&p=1&ps=12&st=Objects&ii=0

»Images only (450,318) + Technique

+ Material » etching (175,090)

+ Maker » paper (502,645) »engraving (124.116)
+ Object type > photographic paper (104304) »albumen print (59,542)

» cardboard (65,867) » pen (38.251)
+ Period *ink (40,436) » letterpress printing (29,574)
+ Place > pencil (37.250) » brush (29,311) _

> chalk (27,007) » gelatin silver print (2! Object type
+ Material » watercolor (pi + Maker es) (1 » print (3£5,964)

» linen (materiz » anonymous (161.471) 5 » photograph (113,983)
 Technique >woad (plant g » George Hendrik Breitner (5,576) ) > drawing (48,099)
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» letter (11140)
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» Daniel MNikolaus Chodowiecki (2.481)
» history medal (3,783)
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Load more

» Bernard Picart (2,351)

Co pujde zautomatizovat?

Load more




Image Dataset

Query Image

Pre-processing

>

Pretrained Model

feature vector
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Vyhledavacka na doma

Porovnejte vysledky a funkce
jednotlivych vyhledavacu

na zaklade q.

oo w?>r

Google Images

Yahoo Image Search

Bing Image Search

Flickr Search

1.

Najdéte obrazek psa na
rdzovém pozadi s malou
hloubkou ostrosti (tj. pozadi
bude rozostrene).

. Najdete rucni nacrtek/kresbu

psa nebo koCky ve verejne
domeéne (public domain).

. Nejdéte kvalitni portretni

fotky vaseho oblibeného
herce/herecky.


https://images.google.com/
https://images.search.yahoo.com/
https://www.bing.com/?scope=images&nr=1&FORM=NOFORM
https://www.flickr.com/search/

Specifika vyhledavani videa

« textova metadata

» specialni sbirky — televizni archivy, dohledové systemy
« obrovsky narlst dat

» content-based video retrieval

e i zde vede smer automatizace
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N. Spolaér, H.D. Lee, W.S.R. Takaki et al

color-based

entropy-based

machine
learning
based

cut-based

k-means
based

segmentation
approach

dimensionality
reduction
approach

Principal
Components
Analysis
based

document

frequency
based

video
indexing and
retrieval

Engineering Applications of Artificial Intelligence 90 (2020) 103557

texture

feature
extraction
approach

machine
learning
approach

motion-based

visual

color-based

netreba si pamatovat!

k-means
based

Support
Vector
Machines
based

Fig. 3. Usual approaches found in content-based video indexing and retrieval.

nearest
neighbors
based

Engincering Applications of Artificial Intclligence 90 (2020) 103557

E IH] \ II k journal www.elsevier. D

Contents lists available ar ScienceDirect

Engineering Applications of Artificial Intelligence

A systematic review on content-based video retrieval™® m

Newton Spolaér®, Huei Diana Lee **, Weber Shoity Resende Takaki*”, Leandro Augusto Ensina ®, i

Claudio Saddy Rodrigues Coy" Feng Chung Wu "

* Laboratory of Bisinformatics, Sunte: University, Foz do Iguagy, Parand, Presidente. Tancredo Neves Avenue, 6731, 7IP code: 85867 900, Rrazil
‘wgwmgwqum Campings, Sto Paulo, Brasil

ARTICLE INFO ABSTRACT

Kepworis: Content-based video retrieval and indexing have methods in many

Colar features such as education, medicine and agriculture. However, an extensive and replicable review of the recent
Unisupervised learning literature is mi Moreover, relevant that can video retrieval, such as di

o issing. topics support al, imensionality

mmmmmmmmmmammmummmm

“what feature extraction, dimensionality reduction and

mmmmmmmm&mmmmmmw By applying
a rescarch protocol proposed by ws, 153 papers published from 2011 to 2018 were selected. As a result it was
found that stratcgies for cut-based segmentation, color-bascd indexing, k-means based dimensionality reduction
and data chustering have been the most frequent choices in rocent papers. All the information extracted from
these: papers can be found in a publicly available spreadsheet. This wark also indicates additional findings and

furure research directions,

1. Introduction

Multimedia documents composed of different media types have
increasingly been published and consumed (Guo et al., 2015; Benois-
Pineau et al., 2012), This fact is due o the larger acress o computa-
tional resources and the Internet, among other reasons (Bhaumik ct al,,
2016). Video in particular consists in a usnal way to capture and share
information, as it is able to represent moving objects in space and time

“These bes

2015), education (Yang and Meinel, 2014), geo-referenced video (¥in
et al, 2015), human action recognition (Shao et al, 2014), journal-
ism (Younessian and Rajan, 2012), marketing (Sharma et al., 2013),
‘medicine (Charritre et al., 2014), sports (Al Kabary and Schuldt, 2014)
and television broadeast (Mithling et al,, 2016).

To support video indexing and retrieval, some additional topics can
e useful (Puthenputhussery et al., 2017; Priya and Shanmugam, 2013
Hu et al,, 2011). Video segmentation is a classical pl'!llm“urymgpw

video it

i at the price of and

processing costs (Priya and Shanmugam, 2013).

1n general, video content is richer than single image content (Hu
et al, 2011). A video file typically has much raw data, but litle
prior structure. Morcover, information available in video occasionally
include rextual metadata and captions, images (frames) and audio.

Due to the crescent interest in video, automatic indexing and re-
trieval are usually considered in multimedia research. In particular,
the former specifies indexes (features) to describe a video, whereas
the latter allows one to search for relevant videos. These tasks can
e resrhiaed for rrasarde bn Bad viden i on tndered detvhacs Sk

cally i I units that p ly
improve indexing (Pereica et al, 2015; Yuan et al, 2007; Leleseu and
Schonfeld, 2001). Dimensionality Reduction (DR) usual in
«data mining research (11an and Kamber, 2011), represent an alternative
to keep only relevant and non-redundant video indexes or combine the
ariginal indexes to create new features (Shao et al., 2014; Huang and
Chen, 2011). Machine Learning (ML), in tum, can be associated with
the remaining topics, for example, o discover segment boundaries or
learn meaningful video indexes (Yang and Meinel, 2014; Choi et al,

2013; André et al., 2012). Ml.hﬂsa]sobeul\nﬂulmsuppoﬂwdeo

trireua] b N P
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TABLE II
RETRIEVAL RESULT CORRESPONDING TO DOMINANT COLOR (DC), EDGE
HISTOGRAM (EH), COVARIANCE MATRIX (CM) AND SIFT DESCRIPTORS.
THE QUERY BLOB IS IN THE LEFT WHILE THE FIVE RELEVANT BLOBS AND
THEIR RANKS ARE IN THE RIGHT.

Final results by the system.

Query example
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Query Retrieved objects
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Unsupervised Surveillance Video Retrieval
based on Human Action and Appearance

David Geronimo and Hedvig Kjellstrom
Computer Vision and Active Perception Lab
KTH Royal Institute of Technology
Stockholm, Sweden
{dgero, hedvig)ekih. se

Abstraci—Forensic video analysis is the offiine analysis of

also referred to as re-identification. Although these tasks have

traditionally been performed manually in forensic investigatians,

the current growing mamber of cameras and recorded video leads
- .

on human sction and appearance. Given 4 query window, the
system retrieves people i same action as the one in
the query, the same person any action, or the same
person performing the sume action. We use an adaptive scarch
algorithm that focuses the analysis on relevant frames based on
[ of ‘masks. Then, for each
dows

are used to compute the probability that the detection matehes
the query aceording o the specified criterion. The algorithm
is fally ised, i ints on_ the
appearance, actions or number of actions that will appear in
the test video are made. The proposed algorithm is tested on
a surveillance video with different people performing different
actions, providing satisfactory retrieval performance.

L. INTRODUCTION

In the last decades, communications and storage technolo-
gies have undergone a huge progress, experiencing a rapid
increase in the amount and quality of data generated, acquired
and stored, This is certainly the case in the field of visual
surveillance. Nowadays, the amount of cameras aimed at
investigaling crimes or causes of accidents has raised signifi-
cantly, establishing themselves as a relevant tool in the task of
solving erimes such as the recent Boston bombings. The field

that analyzes such videos in the search for specific persons,
recognize actions and interactions is called forensic video
analysis [1]. Traditionally, such analysis has been carried out
manually. However, during the last years, extensive research
has been developed in content based image and video mining
in order w0 automatize the process, Related topics such as

RETRIEVAL SYSTEM
Search: sppearance + sesion

Fig 1 surveillanee image retrieval sysiem, Given 4 query bounding
o, the system oupus matches {o the query sccording (o its appearance
lor sction in 4 scarch video,

future, potentially leaving events or objects undiscovered.

Video surveillance systems perform two key tasks, rec-
ognizing actions and searching for specific persons (e.g..
re-identification), among others such as people tracking or
anomaly detection. In the context of forensics we refer to these:
tw tasks as action retrieval and appearance retrieval. Action
retrieval is focused on searching for clips in which a person
performs a given action, e.g.. running or fighting, as defined
by a textual or visual query. Appearance retricval is focused
on the same kind of search but constrained to appearance, e.8..
similar clothing or biometric measures.

Although forensic video analysis in surveillance can also
deal with the same scenarios as traditional online scene moni
voppine malls or undereround stations, the nature

ad/or action in a search video.

f RETRIEVAL SYSTEM
Search: appearance + action

optical flow
model

color model

Search Video

MATCH

lg. 1. Proposed surveillance image retrieval system. Given a query bounding
bX, the system outputs matches to the query according to its appearance
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Retrieve by action

ul IR

Retrieve by appearance
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Fig. 4. Examples of queries and retrieved results. The cross marks the incorrect matches.




Query: the person begins eating the sandwich

ACTION
o [ :
=1 »
t=2 —

Predictod Clip

Ground Truth

TERMINATE

t=1
Predicted Clip

t=2

TER

Ground Trut!
round Truth { 4.35,12.08] l

Figure 3: Qualitative performance of TripNet-GA: We show two examples where tt
agent skips through the video looking at different candidate windows before termi
search. Both these videos are from the Charades-STA dataset.

HAHN, KADAV, REHG, GRAF: EFFICIENT VIDEO LOCALIZATION

o

Sripping through time: Efficient Localization
‘of Activities in Videos

s

eera Hahn' " College of Computing
meerahahn@gatech.edu Georgia Institute of Technology
sim Kadav? Atlanta, GA

2Machine Learning Department
NEC Labs America
Princeton, NJ

asim@nec-labs.com
gmes M. Rehg'
erhg@gatech.edu

ans Peter Graf?
@nec-labs.com

Abstract

Localizing moments in untrimmed videos via language queries is a new and inter-
esting task that requires the ability to accurately ground language into video. Previous
works have approached this task by processing the entire video, often more than once, to
localize relevant activities. In the real world applications of this approach, such as video
surveillance, efficiency is a key system requirement. In this paper, we present TripNet, an
end-to-end system that uses a gated attention architecture to model fine-grained textual
and visual representations in order to align text and video content. Furthermore, TripNet
uses reinforcement learning to efficiently localize relevant activity clips in long videos,
by learning how to intelligently skip around the video. It extracts visual features for few
frames to perform activity classification. In our evaluation over Charades-STA [14], Ac-
tivityNet Captions [26] and the TACoS dataset [36], we find that TripNet achieves high
accuracy and saves processing time by only looking at 32-41% of the entire video.
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display: m

Visual search of ~2 6M videos are based on research described in
Frozen in time: A joint video and image encoder for end-to-end retrieval.



https://meru.robots.ox.ac.uk/frozen-in-time/

Videog()()gle Exploring Charade Viewing shots 631 to 640

Previous

Animate
Video
Thumbnails

Shot 631

Frames 81666 to 81716 Search

M Animate
Video
Thumbnails
Search

Animate
Video
Thumbnails
Search

Animate
Video
Thumbnails
Search

Animate
Video
Thumbnails
Search

Animate
Video
Thumbnails

Frames 82981 to 83095 Caarch

Next


http://zeus.robots.ox.ac.uk/videogoogle/cgi-bin/shot_viewer/vg_explore_shots.py?range+of+shots=63&movie+name=charade

Move the stickman joints

| /

-
4/ \\-‘,’ About a Boy Notting Hill Love Actually Lost in Translation
b 01:17:47-01:17:53 01:08:04 - 01:08:28 00:29:48 - 00:29:59 00:23:27 - 00:23:30

Predefined Poses

Apollo 13 Rainman Pretty Woman Buffy_sSe3

| Hands On Hips || At Ease || Arms Folded | 01:01:17 - 01:01:26 02:02:35 - 02:02:51 01:35:33 - 01:35:36 00:12:42 - 00:12:47

Restrict the search to... | All Movies v |

€ Advanced options

/a»

Forrest Gump A fish called Wanda Desperately seeking Susan Groundhog Day
01:21:43-01:22:18 00:35:36 - 00:36:05 00:31:05 - 00:31:09 01:02:34-01:02:39
Results - mouse-over thumbnails for full frames (check the "Show Full Frames").

Go to page: }I) \



http://zeus.robots.ox.ac.uk/posesearch/index.html

Vit eive


https://www.vitrivr.org/

rome Q

—_

3= FILTER
UPLOAD DATE TYPE DURATION FEATURES SORT BY
Last hour Video Short (< 4 minutes) Live Relevance
Today Channel Long (> 20 minutes) 4K Upload date
This week Playlist HD View count
This month Movie Subtitles/CC Rating
This year Show Creative Commons
360°
VR180
3D
ouTube
Location
Purchased

Dermot Kennedy - Rome (Lyrics)
1.8M views - 1 year ago

@ Gold Coast Music @

Dermot Kennedy - Rome Lyrics » Stream: https://open.spotify.com/artist/SKNNV... Stream / Download Dermot Kennedy's
debut ...

Rome Vacation Travel Guide | Expedia
1.7M views + 7 years ago

& Expedia @

Rome — A city of staggering history and beauty. Check out its best sights in our travel video and start planning a trip of your
OWn SO ..
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Vyhledavacka na doma Gl-l

Dorazil uzivatel se zajmem o lidove kroje

a je rozmrzely, Ze je nemuze prohlizet primo

v muzeich, do kterych meél ve zvyku jezdit.
Pokusme se pro negj identifikovat vhodne zdroje
digitalizovanych kroju — aby je mohl zkoumat

a prohlizet alespon jako obrazky

v co nejvyssi kvalite.



Vyhledavacka na doma

V knihovneé jste nalezli jediny bestseller
autora Sherwooda Andersona (Dark
Laughter) v anglickem vydani z roku 1925.
Na predsadce byla ilustrace, ale ve vasem
vydani se desky slepily a pri odtrhnuti vam
z cele ilustrované predsadky zbyl jen maly
neposkozeny kousek - zbytek je nenavratné
pryC. Pokuste se dohledat, co se na obrazku
v predsadce teto knihy délo...




	Snímek 1: Vyhledávání informací
	Snímek 2: Rozehřívací vyhledávačka
	Snímek 3: Rozehřívací vyhledávačka
	Snímek 4: Opáčko...
	Snímek 5: Opakování: Jak indexovat obraz?
	Snímek 6: 1. Ruční anotace
	Snímek 7
	Snímek 8
	Snímek 9: 2. Automatická anotace
	Snímek 10
	Snímek 11
	Snímek 12: Content-based ImR
	Snímek 13
	Snímek 14
	Snímek 15
	Snímek 16
	Snímek 17
	Snímek 18
	Snímek 19: Color-based ImR
	Snímek 20
	Snímek 21
	Snímek 22
	Snímek 23: Indexace podle textury
	Snímek 24
	Snímek 25: Query-by-color
	Snímek 26: QBE | Query-by-example
	Snímek 27
	Snímek 28: Query-by-concept-map
	Snímek 29: SBIR | Sketch-based ImR
	Snímek 30
	Snímek 31
	Snímek 32
	Snímek 33
	Snímek 34
	Snímek 35
	Snímek 36: Vyhledávačka
	Snímek 37: Vyhledávačka
	Snímek 38: Automatická indexace obsahu
	Snímek 39
	Snímek 40
	Snímek 41: Rozpoznávání obrazu
	Snímek 42
	Snímek 43
	Snímek 44
	Snímek 45
	Snímek 46
	Snímek 47
	Snímek 48
	Snímek 49
	Snímek 50: Vyhledávačka na doma
	Snímek 51: Specifika vyhledávání videa
	Snímek 52
	Snímek 53
	Snímek 54
	Snímek 55
	Snímek 56: CBVR
	Snímek 57
	Snímek 58
	Snímek 59
	Snímek 60
	Snímek 61
	Snímek 62
	Snímek 63
	Snímek 64
	Snímek 65
	Snímek 66
	Snímek 67
	Snímek 68
	Snímek 69
	Snímek 70: Vyhledávačka na doma
	Snímek 71: Vyhledávačka na doma

