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Evolution of Content

|-2 exabytes (millions of
terabytes) of new information
produced world-wide annually

* 80 billion of digital images are
captured each year

* Over | billion images related to
commercial transactions are
available through the Internet

e This number is estimated to
increase by ten times in the next
two years.

* 4000 new films are produced
each year

300 000 world-wide available
films

33 000 television stations and 43 .,102959,,9,.2 =
000 radio stations gk Hore |
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Need for annotation + medatata

“The value of information depends on
how easily it can be found, retrieved,
accessed, filtered or managed in an

active, personalized way”
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Text-based indexing

Manual annotation
+ Straightforward
+ High/Semantic level

+ Efficient during content
creation

Most commonly used
Necessary in a number of

applications .
- Time consuming .
- Operator-application

dependent .

- Text related problems
(synonyms etc)
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Annotation using
captions and related
text

* Web, Video, Documents
etc

+ Straightforward
+ High/Semantic level
+ Multimodal approach

- Text processing restrictions
and limitations

- Captions must exist



Text-based indexing
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1024 x 768 pixels - 220k
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800 x 604 pixels - 55k
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autoGallery/Ball200.

hockey wallp 1024.jpg
1027 x 768 pixels - 126k
www_paralympic.ca/.../ hockey%
20wallp%201024.jpg

hockey player.jpg
300 x 300 pixels - 48k
www.merrittsbakery.com/.../ hockey%
20player.jpg

Eppavios: OAeg o1 dlaoTaoelg - Meydho - Meoaio - Mikpo

a-harris.jpg
150 x 250 pixels - 12k
umterps.ocsn.com/.../ md-w-fieldh-
body.html

bertuzzipunch.jpg

410 x 328 pixels - 27k
www_barse.org/blog/
jack/bertuzzipunch.jpg

a-Falgowski1107.jpg
150 x 250 pixels - 7k
tarheelblue.ocsn.com/.../ unc-w-fieldh-
body_html
T

aTro 10

HOCKEY.jpg
1024 x 768 pixels - 439k
www.torino2006.org/.../
WALLPAPER_1024/HOCKEY .jpg

o

9 Internet

Multimedia Knowledge Group
Informatics and Telematics Institute




Collaborative tagging

Y ) M) Helsinki Cathedral on Flickr - Photo Sharing!

fhtt p: f)'www;ﬂ iﬁkr.com /}o-hotos fdép pers i - O:ﬁiigkr »
[0 MICHAEL: Mu...ology used VR Passenger Service »
flickr
Home Learn More Sign Up! Explore
Helsinki Cathedral e.g. Flickr

Web 2.0 applications
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Addressing the Semantic Gap

* Semantic Gap for multimedia: To map automatically
generated numerical low level-features to higher level
human-understandable semantic concepts

<?xml version="'1.0" encoding='1SO-8859-1"' 7>
<Mpeg7 xmins...>
<DescriptionUnit xsi:type = "DescriptorCollectionType">
<Descriptor xsi:type = "DominantColorType">
<SpatialCoherency>31</SpatialCoherency> ThIS image

<Value>

<Percentage>31</Percentage> Contains a Sky

<Index>19 23 29 </Index> : .
region and is a

<ColorVariance>0 0 0 </ColorVariance>
holiday image

</Value>
</Descriptor>
</DescriptionUnit>
</Mpeg7>

Dominant Color Descriptor of a
sky region
\ (i Multimedia Knowledge Group

Informatics and Telematics Institute



Problem definition

* Semantic image analysis: how to
translate the automatically extracted visual
descriptions into human like conceptual ones

* Low-level features provide cues for
strengthen/weaken evidence based on visual
similarity

* Prior knowledge is needed to support
semantics disambiguation
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Use of ontologies

Metadata representation
* interoperability
Ontology-driven analysis

Reasoning

 Extracting higher-level
annotations

Retrieval
Personalization
Semantic Web

ontology
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Indexing using Low-Level Visual

Features

Low-level features
(color, texture,
shape, edges,
motion, etc)

+ automatic extraction
+ computation efficiency

Suitable for many .
applications

- hot semantic
- algorithm complexity
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representation
* features
* color, texture space
* invariance

* compactness
indexing (MPEG-7)
database
matching — distance

global — local features
(segmentation)



Region-Based Query-by-Example

s TR SCHEMA MPEG-7
XM based
Reference System

Original Image PFZL (TUM)

http://media.iti.gr/site/
SchemaXM

Find Similar Find Similar Find Similar
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Query-by-Example Application (Like.com)

CBS®

Which aspects are most important? Any Specific Color? What is your price

Color Shape Pattern -
[ Apply M|
ConpE NAST

Which part of this image do you ‘
like? Draw a box on the item to .
le focus your search on that area. . S0
§ AS
R g Likeness Search ¥

Likeness Search ¢ Likeness Search *

Catava Women's Franco Sarto Leone Chin
$140.00 §148.95
More Info More Info
Buy at 6pm.com Buy at amazon.com
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Scene Classification

People - No People

 General concept-
based classification
(people-no people /
indoors - outdoors)

e + automatic
* + computational efficient
e + semantic classes

* Appropriate for a number
of applications

* - training and classification
limitations

* - predefined restricted
classes

Outdoor - Indoor

14
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Semantic Analysis

Aims to develop automated methods for semantic
annotation of multimedia content

* LL features are analyzed to recognize objects and
events

Object/Events/Relationships knowledge is needed
Techniques for knowledge extraction and representation

— knowledge base

* Learning techniques, classification, pattern recognition (implicit
knowledge)

* Model-based techniques (explicit knowledge)
Specific domains (e.g. sports, news)

Multimodal, context-assisted approaches are
usually followed (e.g. audio-assisted video analysis: goal
detection)

Multimedia Knowledge Group
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Context and Reasoning for Analysis
ace
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droject

Creation of
contextual
iInformation

multimedia

‘ reasoning

*Use of contextual information
*From metadata layer
*spatio-temporal relations
*Domain knowledge

*Reduction of label sets

*Merging of segments
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Vegetation

Vegetation

Automatic

annotation

of holidays
images

Vegetation Building

Building

Ground
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Level of automation keeps
increasing (IBM-TRECVID)

Q Bill Clinton outdoors in garden
“Basketball scoring shots”

o D =%

Bill Clinton Peter

"Statue of

“Middle East"!




IBM Marvel
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3 (] statistical modeling and detection of
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ALIPR.

Automatic Linguistic Indexing of Pictures - real time

"Choose File | no file selected “ alipritt ) help
Or ' ' 1 € alipr it! help
search | - Vote - Most Voted - Random - My Pictures NEw

rock purple decoration bridge rose desert cloth dance old mouse leaf child fish vegetable poppies

snow flower plant rose

man-made face art composite

About Us / Why Alipr Discovery, MIT Tech Heview, Scientitic American / Press Helations
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ITI REACH
http://reach.iti.gr
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ITI REACH

Automatic query generation and recommendation

s =t LF ]

N AAAS

APKOYAEEL ITON TA®O THI MANAL

ZEKOYPAZETAI
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use case / domain

medical
images

personal
photos

Informatics and Telematics Institute 23




Users - Applications

Audiovisual Sector (TV stations,
digital - subscriber TV,
advertisement, production,
designers, photographers, etc)

* Adaptation, summarization

* «l want images of the Prime Minister»

* «l want all goals of the national team in this gamey

§5.8%0
-1 @'@%
8 @ , -..@ a8 Mobile Sector
: @_ 3 @ * Persondlized content
"@_‘» ! Uy transmission
@ L * Recommendations
. _# Multimedia Knowledge Group
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Users - Applications

* Search Services

(Portals, news sites,
libraries, museumes,
companies, etc)

3 MPIRO - Virtual Museum - Microsoft Internet Explorer

fApxeio  EncEepyacia MpoPolfy Avamnuéva  Epyaheia  Bodfea

 Eikovikd Movgeio M—PIRO
| —

ZENATHZEIZ KAl ZYAAOTEX APXIKH ZEAIAA

L] 4« »

AUTO To €kBepa €ival pia AfkuBog,
nou dnuIoupyRBNKE KaTd Tn
Si1dpKeIa TG apyaikhg nepidodou.
XpovoloyeiTal nepinou oro 550
n.X. Eikovigeral yapfnAia oknvi: Ol
VEOVUHQOI enifaivouv o€ kapo pali
UE TO vEQpO NApAVUHQO Kal
ouvodelovTal and CUYYEVEIG kal
piloug. AVAKel oTov pEAQVOHOPPO
puBUOG Kal NPOEPXETAl ANO ThV
ATTIKA.

Napopola ekBEpaTa orn culloyn:
Mia AffkuBog nou aviKel oTov
EpuBpopoppo pubud

Mia AfjkuBog Nou avrnKel oTov
EpuBpopoppo pubud

cyyAtké rokd VK | evihag etbikog Trausl
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Data Base

Medical
Applications

World Wide

Web
PHP
Crawler -
Data Base | 3
Connection -
Server

Segmentation
and Indexing

. “
“-v o
- .
“ohh e )
A an e -

Content based search for:

More Info | Find Similar More Info
Similarity
Filename: Filename

Size: 128x125, 5.4Kb Size: 123

| Eind Similar

2404

25, 5.4Kb

Cultural Applications
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Users - Services

* Multimedia and Semantic Web

* Personal users and content:

* «l want photos from my vacations
in the Greek islands

* «l want video-clips from the Web
with sports carsy

A http://ikom/videot/start - Microsoft Internet Explorer

Fie Edt View Favorites Tools Help >

Q- O NREAG SO seach Slcravortes @Pveda £2) = N=w
A http:/ikom/video /start

] s & Drens

Object-based Video Retrieval using Ontologies

Department of Electrical and Computer Engineering, Aristotle University of Thessaloniki
& Informatics and Telematics Institute, Centre for Reasearch and Technology Hellas

Using this tool, one
can define high-level
concepts using the
employed object
ontology.

Then, queries can be
submitted using the
high-level concepts.
already defined.

Please reffain from
using the browser's
navigation buttons.

SCHEMA

Network of Excellence
in Content-Based
Semantic Scene

is and
Information Retrieval

5.VID:1334 SID:1 [relevant 6. VID:1334 SID:3 [relevant |7. VID:1331 SID:1 [relevant (8. VID:1334 SID:4 [relevant

9. VID:1331 SID:1 Orelevant |10. VID:1331 SID:0 [lrelevant |11. VID:1333 SID:4 [relevant [12. VID:1309 SID:1 [relevant

=== [=—— e .

& Local intranet

7; start [ comproposal... | @ personal-Mcro... /3 http:/jkompide... | [ minutes_18.6_... | G Ambielife Ipswi... | @ moumir.ppt N &) 403m
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Conclusions

Semantic analysis of multimedia is already
providing results

There is a gap between generic technologies and
specific applications

In many cases automatic analysis can enhance
existing applications and not generate new ones

Have to be integrated as part of a complete
system or application

A lot of factors have to be considered: users,
interfaces, infrastructure, scenario, business
model

Multimedia Knowledge Group
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Thank you!

CERTH-ITI / Multimedia Knowledge Group
http://mkg.iti.gr
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