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Evolution of Content
• 1-2 exabytes (millions of

terabytes) of new information
produced world-wide annually

• 80 billion of digital images are
captured each year

• Over 1 billion images related to
commercial transactions are
available through the Internet

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

• 4 000 new films are produced
each year

• 300 000 world-wide available
films

• 33 000 television stations and 43
000 radio stations

• 100 billions of hours of
audiovisual content

Personal Content

Sport - News

Movies

Web

 Mobile
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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)

• Annotation using
captions and related
text
• Web, Video, Documents

etc

• + Straightforward
• + High/Semantic level
• + Multimodal approach
• - Text processing restrictions

and limitations
• - Captions must exist
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Text-based indexing
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Collaborative tagging

e.g. Flickr
Web 2.0 applications
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Addressing the Semantic GapSemantic 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='ISO-8859-1' ?>

<Mpeg7 xmlns…>

  <DescriptionUnit xsi:type = "DescriptorCollectionType">

    <Descriptor xsi:type = "DominantColorType">

      <SpatialCoherency>31</SpatialCoherency>

      <Value>

        <Percentage>31</Percentage>

        <Index>19  23  29 </Index>

        <ColorVariance>0  0  0 </ColorVariance>

      </Value>

    </Descriptor>

  </DescriptionUnit>

</Mpeg7>

Dominant Color Descriptor of a

sky region

This image

contains a sky

region and is a

holiday image
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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
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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
• - not semantic
• - algorithm complexity

• representation

• features

• color, texture space

• invariance

• compactness

• indexing (MPEG-7)

• database

• matching – distance

• global – local features
(segmentation)
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Region-Based Query-by-Example

SCHEMA MPEG-7
XM based
Reference System

http://media.iti.gr/site/
SchemaXM
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Query-by-Example Application (Like.com)
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Scene Classification

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

• + automatic
• + computational efficient
• + semantic classes
• Appropriate for a number

of applications
• - training and classification

limitations
• - predefined restricted

classes

People – No People

Outdoor - Indoor
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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)
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Context and Reasoning for Analysis
aceMedia IP project

KAA

beach scene

person

face
person/face

detection

scene

classification

<RDF />
rocksky

sea

beach beach/rock

rock/beach

sea, sky

person/bear

…other analysis methods

Creation of

contextual

information

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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Automatic
annotation
of holidays

images
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Level of automation keeps
increasing (IBM-TRECVID)
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IBM Marvel
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ITI REACH
http://reach.iti.gr
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ITI REACH
Automatic query generation and recommendation
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security

use case / domain

news
video

personal
photos

scientific
data

sports

music

medical
images

surveilance

differentdifferent

requirementsrequirements

different different modalitiesmodalities

different different datasetsdatasets

different different knowledgeknowledge
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Users - Applications

Audiovisual Sector (TV stations,
digital - subscriber TV,
advertisement, production,
designers, photographers, etc)
• Adaptation, summarization
• «I want images of the Prime Minister»
• «I want all goals of the national team in this game»

Mobile Sector
• Personalized content

transmission
• Recommendations
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•  Search Services
(Portals, news sites,
libraries, museums,
companies, etc)

Users - Applications

Cultural Applications

Medical

Applications
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• Multimedia and Semantic Web

• Personal users and content:
• «I want photos from my vacations

in the Greek islands

• «I want video-clips from the Web
with sports cars»

Users - Services
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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



28
28

Multimedia Knowledge Group
Informatics and Telematics Institute

Thank you!

CERTH-ITI / Multimedia Knowledge Group

http://mkg.iti.gr


