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Searching the WWW today

o document retrieval
keyword based search

document(s)

query

result

search engine 9 ~ e text
I 0 * images

keywords « * video
+ metadata

e audio
K . - =m

documents to read search engine index document content
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Metadata

semantic annotation
document con="1.5" enooding="130-5055-1"2

+ metadata ? |

Solution 1: manual annotation
Problem: not efficient (expensive)

Solution 2: data mining and automatic annotation
Problem: domain dependent, unreliable,...

< both solutions alone are unsatisfying ....
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There is already (often unused) Metadata
semanti annotation

document

references

iIndex conceptual knowledge _ _
TOC structural knowledge basis of semantic
references referential knowledge document annotation
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Searching the WWW tomorrow (?)

fact retrieval (or at least extended document retrieval)
content based search

document(s)
+ metadata

personal
answer search agent

/=

reasoning
data mining

PR dependency structure
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Documents, Tags, and Annotations

<b> Lorem</b> ipsum dolor sit amet,
<br/>consectetuer adipiscing elit.
<br/> <a href="* “title=".."/>
Sed orci purus, semper eget, <br/>
annotations < strings tristique quis, adipiscing <br/>
l <l--<rdf.annotation user="..."
tag="...“.../> posuere, erat.
Aenean <br/> ultricies odio id sem.
Sed <br/><h1> nec felis sit amet
ante </n1>
tempor sagittis. Vestibulum <br/>
est nunc, lobortis cursus, <br/>

smallest addressable —{|semper jel, pulvinar sed, <br/>

document unit odio. Vestibulum blandit...

l consists of

associate distinguished
document parts with metadata

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany




Semantic Annotations in Use
Tags and Dependencies — an Integrated View on Document Annotation

Documents, Tags, and Annotations
Examples

» smallest document unit; word

* higher order units: sentence, paragraph, page,
chapter, part, ...

» smallest document unit: pixel

* higher order units: blocks, macro blocks, slices, frames,
objects, scenes, acts,...
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Logical Document Structure

Structural tags

e can be specified
o  explicitely (structural information) or
o  implicitely (formatting information)

can be associated with names/titles
can be used for document navigation

Document
root

Chapter 1 Chapter 2

Paragraph 1.1 Paragraph 1.2 Paragraph 1.3 Paragraph 2.1 Paragraph 2.2

:

11
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Logical Document Structure
o  Table of Contents (TOC) from structural tags

1. Basic Description Logics 2. Complexity of Reasoning

1.1 Introduction 1.2 Definition of the 1.3 Reasoning 2.1 Introduction 1.1 OR-Branching
basic formalism Algorithms finding a model

:

1. Basic Description Logics
1. Introduction
2. Definition of the basic formalism
3. Reasoning algirithms
2. Complexity of Reasoning
1. Introduction

2. OR-Branching: finding a model
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Conceptual Document Structure

Can be considered as a kind of ontological skeleton
Covers concepts of the document and their relationships

Using implicitely given conceptual structure requires understanding
of document content

Explicitely given conceptual structure (only a small fraction of entire
conceptual structure) can be defined by

e document author (e.g., index entries, external metadata)
e document users (e.g., social tagging)

The conceptual document structure can also be used for
document navigation
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Conceptual Document Structure

o Using explicitely given conceptual document structure together with
logical document structure to define the document index

rodent field mouse

\ 4 \ 4

hamster dentision beaver habitat meadow vole prairie vole

rotation
of teeth

incisor
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Conceptual Document Structure

root

<& .

rodent field mouse con ceptu al
structure

SuU SuB SuUB S

A A

hamster dentision beaver habitat meadow vole \prairie vole

SuB SuUB

rotation

INCISOr of teeth

3 16

it T f

Paragraph1.1 Paragrah1.2 Paragraph1.3 Ioglcal
structure
Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany 13




Semantic Annotations in Use
Tags and Dependencies — an Integrated View on Document Annotation

Conceptual Document Structure

rodent, 1
beaver, 10, 11
dentision
incisor, 4
rotation of teeth, 5
hamster, 2 - 4
see also meadow vole

S

field mouse, 13, 15
prairie vole, 16
meadow vole, 16
habitat, 15
see also rodent Document Index
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Referential Document Structure

o Internal links:
References between parts of the same document
e.g., see / see also, footnotes, figures, comments...

External links:
References between different documents
e.g., bibliographic references and citations,...

Only a fraction of the entire referential
document structure is given explicitely

Graph Visualization (Link Graph)

together with logical document structure
—> table of figure, references, ...
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The Structures in Concert

root

SUB SUB
/\ conceptual

A - structure

rodent field mouse

SuU SuB SuB S

A A

hamster dentision beaver habitat meadow vole pralrle vole

SUB
o rotation
of teeth

lffff?|f???|
Paragraph1.1 Paragrah1.2 Paragraph1.3

logical
structure
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The Structures in Concert

root

SuB
\ conceptual

- structure

field mouse

SuB SuB S

A

hamster dentision beaver habitat meadow vole \prairie vole

SuB SUB

rotation

INCISOr of teeth

?
I
Paragraph1.1 Paragrah1.2 Paragraph1.3

logical
structure
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The Structures in Concert

o All three structures in concert can be used for
e Document reading tours (extended document retrieval)

o goal oriented selections of documents (what is mandatory to
understand the topic under consideration?)

with additional reading directions (which document unit to read
in what order)

by also considering user annotations, personalized reading
tours can be suggested (dependent on prior knowledge of the
user)

e Collaborative authoring

(avoiding ambiguities or duplicates, support index generation and
cross referencing,...)

Compute answers...
(with the help of sophisticated reasoning and additional means of
data mining and content understanding)
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Conclusion (1)

Documents have intrinsic logical, conceptual and referential
characteristics

There are complex dependencies among the document structures
carrying those characteristics

Logical, conceptual, and referential structures along with their
interdependencies should be made explicit (= meta data)

Applications should maintain and use those meta data, e.g. for
e authoring
e navigation

e searching
Beckstein, Peter, Sack
OntoLex 2006
XML-Tage 2006

SAAW 2006
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Searching Multimedia

«" del.icio.us
o keyword based search ﬂm
o  keyword generation : m“ |;|““"Il Jroadcast

e manual
e Automatic
o  keywords provided by
e resource author
e expert
e non-expert (all others)

.

collaborative tagging

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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Searching Multimedia

keyword stands for entire resource

but, what if you are only interested in a small part of the
resource ?

¥ ioformatik der:|  €-9- recorded lecture
e ~tigtsien Niedien: « duration ~90 minutes
* interesting parts ~5 minutes

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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Osotis — Automated and Collaborative Annotation of Multimedia Presentatlons

Automated and Collaborative
Multimedia Document Annotation

3 0SOTIS Search v02 - Mozilla Fi
Dstei  Bearbeiten Ansicht Gehe  Ls

suchmaschinen [ Search \ Webtechnologien S5

5. Suchmaschinen Das 5. Suchmaschinen Das WY

5. Suehmaschinen
5 2 Die Struktur des WM/

® Das WWW ist ein Graph

O Das WWWW/ ist ein riesiger Graph, mit den
Knoten und den darin befindlichen Hype

I Hyperlink

Inhaltsverzeichnis:

6. WWW-Suchmaschinen
6.1 Suchmaschinentechnologie
6.2 WWW Struktur
6.3 Wie funktioniert Google?

6.3.1 Web Crawler

Vorlesung Webtechnologien
Dr rer nat Hara\dSack
fiir

nform: k Friedrich-Schiller-Un itatlena
J :: 3 4 ur

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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® Lecture ReCOrding vga capture card
camera desktop
e

Media-Streaming video

e synchronized
video and desktop
recording with
navigation

enCOded With — — 7.;‘.-. 4 Erganzungs-Studienangebot der IV d| ndidaktik fur
SMIL or : Dr rer. rlll.\Ll‘lu:adk

Inhaltsverzeichnis: Institut fur Informatik

' FSU Jena
M P E G 4 0. Einfithrung und Administratives |

Wintersemester 2005/2006

I. Der Computer als universales
Kommunikationsme dium
1. Geschichte der Kommunikationsmedien

Informaliku r dignalen medie
D t H IdS k
hiller-Universitét Jena

ch-Scl
28 0 b 2005 DS 15 IDDD Uhr

G0 450 Khikys

interactive
table of contents
(post processing)

—

SMIL/MPEG4 encoding
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e Lecture Recording and Automated Annotation

Automatic Scene Detection
e cut points

e changes in perspective

e motion detection,...

Automatic Feature Extraction

statistical features o @ ——
coloring (e.g., video recording of a lecture)

shape detection
lighting,...

II‘ Features vs. Content

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Lecture Recording and Automated Annotation

Analysis of Audio Data

speaker independent speech
recognition

unreliability / errors
Determination of context
o relevance of topics

o change of topic
(start / end)

o comments / references
O

(e.g., video recording of a lecture)

II‘ reliability and accuracy of generated annotation ?!

immp manual annotation ??

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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Manual Annotation of Recorded Lectures

time line — | | |

0:00:00.0 0:03:42.2 0:05:11.3 0:13:06.0

USEer . welcome address - speech « writing « writing
provided * short repetition * development of speech - pictogram * hieroglyphes

annotation of previous lecture « hominids * ideogram e cuneiform
* primates * phonogram .

MPEG 7
encoded annotation

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Automatic Annotation of Recorded Lectures

o use all available resources:

e video recording, desktop recording, presentation slides,
audio recording, ...

desktop
presentation

time line

annotation
generated
from
desktop
presentation

Fl

B L
.4 = jiformatik der Higitalen
e

v
ur v Nechay

Entwackiung der Sehrift

e
7= RN ..
|

[
0:00:00.0

* lecture title
* author name

0:03:42.2

* speech

* development of speech
* hominids

* primates

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany

0:05:11.3

* writing

* pictogram

* ideogram

* phonogram

0:13:06.0

* writing
* hieroglyphes
* cuneiform
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Osotis — Automated and Collaborative Annotation of Multimedia Presentations

e Automatic Annotation of Recorded Lectures

o  from presentation to annotation

» Start:
* End:

DerCompater als universales
Kommunikationsmedium Gesghichtliches

O Kurze Geschichte der Kommunikationsmedien
O Entwicklung der Sprache
® Sprechapparat

= tief sitzender Kehlkopf O Eb en el.

*  komplexe Steuerung/Sensorik der Zungenmuskulatur

e Titlel:

 Ebene2:

* Fett/Farbig:

s Ebene3:
* Ebene4:

* Fett/Farbig:

Scene Description -II

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany

00:03:42.2
00:05:11.6

computer as universal
communication medium
history of
communication medium
developmnent of speech
speech

voice box
larynx
larynx
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e Automatic Annotation of Recorded Lectures
o  from presentation to annotation

<Ixml version=1.0" encoding="is0-8859-1“>

T <Mpeg7 xmlns=urn:mpeg:mpeg7:schema:2001 ...>

Kommunikationsmedium Gesghichtliches

O Kurze Geschichte der Kommunikationsmedien

O Entwicklung der Sprache <Aud|oV|SuaISegment>
N st <TextAnnotation type=“heading“ xml:lang=“de“>
= komplexe Steuerung/Sensorik dernmuskulatur <FreeTeXtAnnOtatI0n> The Computer as Unlversal
Communication Medium
</FreeTextAnnotation>

</TextAnnotation>

<MediaTime>
<MediaTimePoint> T00:03:42.2 </MediaTimePoint>
<MediaDuration> PT1M28.6S </MediaDuration>
Scene Description </MediaTime>

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Searching Multimedia Lectures

o Keywords generated from content
Results
Query String Search Engine
z.B. “hieroglyphs*® y

3 (T A Vi Tt h Ml i

Database

Sack, Waitelonis, MTG 2006 Media Server

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Searching Multimedia Lectures

2 0SOTIS Academic Video Search - Mozilla Firefox
Datei Bearbeiten Ansicht Gehe Lesezeichen Extras Hilfe

http://osotis-base.inf-ra.uni-jena.de:8180/Osotis/

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Searching Multimedia Lectures

) 0S0TIS Search v02 - Mozilla Firefox
Datei Bearbeiten Ansicht Gehe Lesezeichen Extras Hilfe

.suchmaschinen ' Search & results for suchmaschinen in 78 0 ms

(05) Suchmaschinen (Teil 1)
Webtechnologien, S5 2006, 2006-06-19 (MMZ)
5. Suchmaschinen Das

Webtechnologien Dr.rer.nat. Harald Sack, Institut far Informatik, FSU Jena, Ernst-Abbe-Platz 2-4 D-07743 Jena, E-Mail: =ack@minet.uni-jena.de 5
5. Suchmaschinen 5.1 Suchmaschinentechnologie Da ' bietet Zugriff auf eine gigantische Informations fiille Schitzungen gehen von

00:30:08

Vebtechnologien Dr.rer.nat. Harald Sack, Institut fir Informatik, FSU Jena, Ernst-Abbe-Platz 2-4, 0-07743 Jena, E-Mail: d@minet.uni-jena.de

. Suchmaschinen 5.3 Wie funktioniert eigentlich Google? Datenbeschaffung Was? Problem 1 : Datenvielfalt des .
HTML-Dokumente - dynamisch erzeugte HTML-Dokumente - Bilder (JPG/GIF/PNG/...) - PostscriptPDF-Dokumente - Word/Powerpoint-Dokumente -
etc... Festlegung, welche Datentypen archiviert werden =sollen

=

0D:37:24
Webpragrammierung und WebServices
Technische Grundlagen des Internet, 35 2004, 2005-07-02 (MMZ E028)
Internet und WWW (Teil 1)
Webtechnologien, S5 2006, 2006-04-24 (MMZ)
(01) - Der Computer als universales Kommunikationsmedium
Informatik der digitalen Medien, S5 2006, 2006-10-26 (MMZ)
World Wide Web (HTML und CSS)
Technische Grundlagen des Internet, 35 2004, 2005-06-23 (MMZ E028)
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Social Taging Systems

N fruit

fruit w_

- _ , = W | s
“‘--_‘J . e
A TN 3
, st 3 g -
- i - o~
-7 . . 20 )
- ’ 2 L
- ’
/ ’
’ , 4
<3 ’ , \> L5
~o = - ’ ’ i g —-
SO S-<z_ v . - s :
74 breakfast A :
o SEE T reaKkras yie S a4 S
~ -
~L : appie -
<
7. o7 c
/ N
’ o T
’ ’ ~
’ SS

—— S

* snack resource author author

metadata

metadata

» keyword based search vs. tag browsing
* social networking
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e Integration of Tagging Information into MPEG 7

temporal decomposition ~ <VPeg7 xmins="...”> |
of video data <Description xsi:type="ContentEntityType">

<MultimediaContent xsi:type="VideoType">
annotation of <Video>

single video segments <Medialnformation>

\ TemporalDecomposition>

<VideoSegment>...</VideoSegment>
<VideoSegment>...</VideoSegment>

</TemporalDecomposition>
</Video>
</MultimediaContent>
</Description>
</Mpeg7>

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Integration of Tagging Information into MPEG 7
<VideoSegment>

_ <CreationInformation>...</CreationInformation>
annotation

facilities of MPEG7
e keyword

<TextAnnotation>
<KeywordAnnotation>

o freetext <Keyword>cat</Keyword>
e  structure < <Keyword>mouse</Keyword>

</KeywordAnnotation>

<FreeTextAnnotation>

billy the cat is catching a mouse
</FreeTextAnnotation>
</TextAnnotation>
define start / end <MediaTime>

'\< <MediaTimePoint>T00:05:05:0F25</MediaTimePoint>

<MediaDuration>PTOOHOOM31S0N25F</MediaDuration>
</MediaTime>

</VideoSegment>
Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany

Problem:
personalized annotation!
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<CreationIinformation>
e Integration of Tagging <Classification>
) ) <MediaReview>
Information into MPEG 7 [

<Rating>
<RatingValue>9.1</RatingValue>
<RatingScheme style="higherBetter"/>

</Rating>

<FreeTextReview>
tag1, tag2, tag3

<ReviewReference>
<CreationInformation>
<Date>...</Date>
</Creationinformation>
</ReviewReference>

encode tagging information as SRR ey Ee= TR =
<Name>Harald Sack</Name>

( {tag set}, user, date, [rating] ) </Reviewer>

</MediaReview>
<MediaReview>...</MediaReview>
</Classification>
</CreationInformation>

use MPEG 7 <MediaReview>-Tag < </FreeTextReview>

to encode personalized tagging information

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Collaborative Lecture Annotation

o Prerequisites
e keep user interface as simple as possible (!)

o Annotation of entire resource
e similar as existing social tagging systems

o Annotation of partial resources

e one-button solution:  pressing button during replay
marks predefined video segment
that can be tagged

e video segmentation: - each slide defines a new video segment (fine)
- if available, use table of contents for
segment definition

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Collaborative Lecture Annotation
o Annotation of partial resources

e video segmentation: - each slide defines a new video segment
(fine grain segmentation)
- if available, use table of contents for
segment definition

5. Suehmaschinen
5.2 Die Struktur.des WWW

autbau Grawler Download
Gewichung GooglaBot Hyparext
Hypermedia Internet Links
MeiaTags Revisi Robot

Suonmasoftinen Spider
Webseilenn WWw

segments defined by TOC

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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e Collaborative Lecture Annotation
o Annotation of partial resources

e video segmentation: - each slide defines a new video segment
(fine grain segmentation)
- if available, use table of contents for
segment definition
current TOC segment

Interestingness of segments
—ulllea

—i fine grain segmentation

Autbau Grawler Download
Gewichung GoogleBot Hypartext
Hypermedia Internet Links
MeiaTags Revisi Robot
- oty tag cloud of current segment

Webzeiternt WWW

most interesting slide of current segment

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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%3 0SOTIS Search v0Z - Mozilla Firefox

[(=1[E
Datei Bearbeiten Ansicht Gehe Lesezeichen Extras Hilfe

suchmaschinen Search Webtechnologien SS 2006 2006-06-19
! ;J 5. Suchmaschinen Das 5. Suchmaschinen Das WWW ist ein Graph

5. Suchimaschinen
5.2 Die Struktur.des WY

® DasWWW ist ein Graph ' [newtag |
.-new tag
as WWW ist ein riesiger Graph, mit den W - enh als

n und den darin befindlichen

- Hy

Inhaltsverzeichnis:
6. WWW-Suchmaschinen

uchmaschinentechnologie

funktioniert Google?
.1 Web Crawler

autbaw Crawler Download

yparmadia Internel Links
MetaTags Revisi Robot

Spider

Vorlesung Webtechnologien
Harald Sack
i iedri hiller-Universitdtiena gilen WWwW
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Future Work
o  Extension for general (time dependent) media tagging based on MPEG7

e automatic segmentation by
o scene detection, scene analysis, object trace,...

o audio analysis

Extension for general partial document tagging (time independent

media)

e only difference to conventional tagging systems is identification and
adressing of single document parts
identification and addressing of partial documents can be achieved
with XPointer / XPath expressions

Sack, Waitelonis
MTG 2006 (ESWC)
SAAW2006 (ISWC)

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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NPBibSearch - An Ontology Enhanced Bibliographic Search

Bibliographic Search

« Bibliography (greek: description of books)

The study of books.
It can be divided into enumerative or systematic bibliography,

which results in an overview of publications in a particular
category, and analytical or critical bibliography, which studies
the production of books.

o A bibliography is a list of publications
e by a particular author / on a particular subject
e published in a particular country / in a specified period
e mentioned in, or relevant to a particular publication

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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Bibliographic Search

« Simple bibliographic search
« Search by author, title, publisher, year, ...
« Search by keywords

 More complex bibliographic search
e Search for cross references
« Search for same / similar topics
« Search for related work

requires knowledge of the
”U:> represented domain

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany
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Bibliographic Search

 Bibliographies in the WWW (computer science related)
« The Collection of Computer Science Bibliographies, Karlsruhe
« Scientific Literature Digital Library — CiteSeer.IST
« Digital Bibliography and Library Project - DBLP

« Electronic Colloguium of Computational Complexity (ECCC)

* (normally) provide simple bibliographic searches
« additional (limited) cross referencing
* (limited) search for similar publications
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Bibliographic Search

 with general search engines
» via search restrictions (e.g. domain name, filetype,...)
* 2 query string must be part of document

 with bibliographic databases (specialized search engines)
* not moderated
» author provides semantic information
« > keyword ambiguities, different spellings, etc.

* moderated
» Editor provides semantic information - unique keywords
» > user must be aware of keyword usage

Search based on keywords
”H:> only narrows recall
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Improving Web Search with Ontologies

Semantic Web Search

. Annotate web documents with semantic information
(semantic web)

Standard Web Search Augmented by Semantic Information

 Aslong as there are not enough metadata available
- use semantic information to supplement standard web search

How To ?
Query string evaluation
Query string expansion
Domain navigation and cross referencing
Provide supplementary information
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Improving Web Search with Ontologies

(1) Query string evaluation

e To Do: Assignment of appropriate category for query string
evaluation

« Problem: User has to guess the “right” keyword according to
her/his information needs

 Ontologies can
* provide synonyms

» distinguish homonyms
« find appropriate category (e.g. via hypernyms)

e.g. Query string: ‘satisfiability‘ - search also for ‘SAT*
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Improving Web Search with Ontologies

(2) Query string expansion
e To Do: Expand or narrow scope of current search
« Problem: Knowledge about the search domain necessary

«  Ontologies can provide synonyms, acronyms, alternative
spellings, or related terms

 toexpand search scope (‘ORY)
« tonarrow search scope (‘AND)

e.g. Query string: ‘satisfiability‘ - append ‘decision problem*
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Improving Web Search with Ontologies

(3) Domain navigation and cross-referencing
« To Do: Help the user to find the information he is looking for
* Problem: Knowledge about the search domain necessary

«  Ontologies provide
e Taxonomies of the search domain

« Relationships between domain elements and/or domain
entities

e.g. ‘satisfiability* - is generalization of ‘3-SAT‘ OR ‘CNF-SAT*
- can be reduced to ‘3-SAT"

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany




Semantic Annotations in Use
NPBibSearch - An Ontology Enhanced Bibliographic Search

Improving Web Search with Ontologies

(4) Additional information

« To Do: Provide further information referring to particular
search results

« Problem: User has to know, how/where to look up

«  Ontologies can help
» to classify search result and thus,
* to find further information

e.g. for bibliographic search find related information
about authors or about search topic

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany




Semantic Annotations in Use
NPBibSearch - An Ontology Enhanced Bibliographic Search

NPBibSearch — the Basics

« NP-complete decision problems

NP Decision problems solvable in polynomial time on a
non-deterministic turing machine.

NP-CompIete Decision problems in NP
Every other decision problem in NP can be reduced

to an NP-complete problem in polynomial time

e.g. SAT: Given a Boolean formula, is there any satisfying truth assignment?
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NP Ontology (simplified)

IS special/general variant

IS weaker/stronger

can be reduced to

has member
is a member of

IS a IS a
Graph Problem @8 Logic Problem Set Problem
instance of instance of
Vertex Cover
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class (owl:Class)

”””””” W rdfs:subClassOf (is-a) ApproximativeAlgorithm, *

————» owl:ObjectProperty Heuristic, exactAlgorithm,
* CllZSS Summgry randomlzedA|gOFIthm,

nonDeterministicAlgorithm

Parameterized Parameterized
Problem . 2 Algorithm
isGer NG T /'\‘
I: ionofl Deterministic fg -
isSpeziali- T | Algorithm I‘
— isSpeziali- . hasOutput/ :
Optimization) .- sationOf isOutputof F \
Problem a ByPaper/r ——— WY Alaorithm @ -

) refersToComplexityClass/
containsRroblem Complexity B worstCase
DecisionProblem Measure . *trmg{z‘aonplexny

TimeComplexity

AlgebraicNumberTheoreticProblem EaETe

AutomatalLanguageTheoryProblem Complexity
GamePuzzleProblem MeasureLimi
GraphProblem

LogicProblem
MathematicalProgrammingProblem /
Miscellaneous SpaceComplexity
NetworkDesign BigO '\ Measure
ProgramOptimization / !
SequencingSchedulingProblem j —
SetProblem Theta BigOmega
StorageRetrievalProblem *

ComplexityMeasure
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NP Ontology (simplified)

Monotone 3-SAT
3-CNF SAT

speziL case
O
weaker a0

. AV
version (€
2-SAT 3-SAT >

© stronger
(\)\)C;Qo\e version

<© lgeneral case

SAT
Colorability
SAT

Knapsack

Vertex Cover
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Individual (Instance of Problem)
Individual (Instance of any class)
|| Values of datatype property
———» owl:ObjectProperty

,,,,,,,,,,,,,,,,,, P owl:DatatypeProperty

% class summary

Tree Vertex Cover,
Planar Vertex Cover

Edge Cover

dctermsiissued

In R. E. Miller and J. W. Thatcher (eds.),
Complexity of Computer Computations,
Plenum Press, New York, 85-103, 1972.

)l 1972

D

dcterms:biino/g?aphicCitation

\‘ dcitite > Reducibility among
Kar1972 §---====zzzzazccco T combinatorial problems.
e __ dc:publisher
“. Pl Plenum Press, New York
Problem|sRefered- dc:creator

ByPaper
isStronger ‘Wi graph g T P| Karp, R. M.
VarigntOf
isGeneralisationOf Input
refersToComplexityClass
3-SAT, Clique, * = Vertex Cover strongNP-complete
isOutpu
Planar Independent Set Reduction oUtpyi
B o Problem

2-Hitting Set, Annihilation, Description
Comparative Containment, refersToProblem B 'l Vertex Cover
Directed Hamilton Circuit, IsInputOf Canqriical
Dominating Set, Set Basis, Reduction Name
Ensemble Computation

y _ mz=zITT o L VC
Feedback Arc Set, 2 VertexCover-Descriptor Acronym,,,wm’. GT17,
Feedback Vertex Set, Description : MinvVC
Hamilton Path, Instance
Independent Set, ! s néun m
Minimum Maximal Matching, \ 4 y y
Multiple Copy File Allocation, P - _ Cnacitiva Node Cover
Network Survivability, DSSP“?_hon Undirected graph G = (V, E); positive integer k. Minimum Vertex Gover,
Partial Feedback Edge Set, uestion ) MinVC,
Path Distinguishers, . LO2,
Shortest Common Superstring, } Does G contain a size-k set C of verticgs §uch_that VertexCover,
etc ... each edge of G has at least one endpoint in this set? NodeCover
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N I EdI‘L h

NPBibSearch — the Implementation

« Bibliographic search inside a restricted domain:
 NP-complete decision problems
« Use ontology on NP-complete decision problems
« Bibliography of a particular digital library
« ECCC (Electronic Colloquium on Computational Complexity)

* Index provided by Google for full text search
« restrict filetype to publications (ps/pdf)
 restrict search domain to ECCC

e Additional information
» Specialized search engine - CiteSeer.IST
» Bibliographic database - DBLP
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NPBibSearch — the Implementation

— |

| _______|______|_______|

oo

web services SOAP
——

ahoo N
> ECCC
Database

user query string < . | Controller Model
Servlet \ Problem
HTTP * f Bean

NPBibSearch results
<

N Ontology
- JSPs Bean

Ontology
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‘-0

" vahoo

N
o . Bl Gouaie Sl 3-CNF Satisfiability ~ CNF-GAT
S — : Monotone 3SAT SAT
. § T duced
,J Aot by special case “%/
|

.
AP FFFFFFFFNNFFNNFNFNFFNNFNNENFNNNENENENNNEE M

:‘Tﬂll can choose synonyms to expand your search: % 20Ty wedksr gy _ stonger
= " Lo2 ™ 3-cnF-saT [T 3saT [T 3samisFiapiLmy - reduced # general caze
s W 3.ga7 [ 384T [T 3-5ATISFIABILITY . - SAT

.llllllllllllllllllllllllllllllllllllllllll' '

i Sl Edge-Subgraph
Equilitiriurm Point

Fault Detection In Logic Circuits =
Feasible Register Assignment
First Crder Subsumption
Generalized Satisfiability
Geometric Connected Dominating Set
Graph Cantractability
Graph Grundy Mumbering
Hitting String

-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

3.SAT

nstance: Set I7 ofvariables, collection C of clauses
over IF ziuch that each clause e=C has |e|=3.
Crrestion: |5 there a satisfying truth assignment forC?
Reference; [Cool1871a]

Cook, 5. A, The Complexiy of Theorem-Froving
Procedutes, Proc, 3rd Ann. ACKW Svmp. on Theary of
Computing, Association for Computing  Machinery,
Mlewy ork, 151-1588, 1971,

AN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER®
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Y EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN®

g EEEEEEEEEEEEEEEEEEEN
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*

ECCC (Google) Fesults 1-10 of about 50 from eccc.hpi-web.de for 3-sat.
.-IIII.IIII"I.II.IIIIII-I.IIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIII‘ .‘IIII”II.:I:I.I.I.I-II.;:IIII..
:1_ ECCC Report TRO3-053, accepted on Jul 08, 2003 | BibhTe: oL iteseer =
. S Bazuo Inmama ST_TGT_TRT_T TAI-IAKI .. T .
- - 1 over G gl =
= Improved Upper BEounds for 3-SAT (rs | por) . : ; :
= This paper presents a new upper bound for the k-satisfiability problem. For small k's, especially ae C5BC E

= for k=3, there have been a lot of algorithms which run significantly faster than the trivial 240 = -
» hound. The following list summarizes those algorithmes we., + more .

: ile shinnet :

4AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERY
2. ECCC Report TRO3-007, accepted onJan 28, 2003 | BibTe: satisfiability, randon CiteSest
COLIVIER DUEols ) TACINE BOUFKEHAD \JELCQT.TES MANDLER AT, threshol
Typical random 3-SAT formulae and the satisfiability threshold (p= ror; ol
k=5AT is one of the best known among a wide class of random constraint satisfaction problems ' ' CSBC

helieved to exhibit a threshold phenaomenon where the cantral parameter is the ratn:u numher af
constraints to number of variables. There has been a laraoe amo.. ; I

dhlp over Google
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Sack, Kruger
SWAP2005

. XML-Tage 2006
Conclusions (3)

 NPBibSearch offers improved bibliographic search in a restricted
domain

« —> domain navigation

« - cross-referencing _
science

e > guided search
« NP-ontology can extended and embedded / N

computer science

«  Apply to general search... / N

theoretical computer science

complexity theor — formal automata
T " 4 Y | S Y/ languages  theory

NP-complete N N N

decision problems

Harald Sack, Institut fur Informatik, FSU Jena, D-07743 Jena, Germany




Semantic Annotations in Use

Outline

O Tags and Dependencies —
an Integrated View on Document Annotation

Osotis —
Automated and Collaborative Annotation of

Multimedia Presentations
http://o0sotis-basel.inf-ra.uni-jena.de:8180/0sotis/

NPBibSearch —

Ontology Enhance Bibliographic Search
http://1pc755.inf-nf.uni-jena.de/mirror/index.html
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Related Work = Topic Maps

o  Topic Maps represent concepts and relationships
(conceptional structure and relational structure)

Topic Map

/ rodent part of \

association type

role

part

CEEEEEE -

1
.. Topic Maps do not
—‘—é—‘— dentision / include the logical

association
document structure

Resources
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Aufzeichnung und Live-Streaming von
Lehrveranstaltungen

%ﬁlWhiteboard

=

| I—

»

Prasentations PC

l

N Video Capture
Audio/Video Soft-/Hardware

| |

Encoder
(Producer)

l

Video Server

| i

Encoder
(Producer)

Web Server

SMIL (Steuer-) Datei

__, Log Datei mit

Zeitstempeln
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Post-Processing

MPEG7
Suchmaschine

—> Live-Streaming




e Segmentierung des Videos

Sack, Waitelonis, ESWC 2006

o Analysieren der Desktopaufzeichnung
e \Wann findet ein Folienwechsel statt?

o Vergleich aufeinanderfolgender Frames
OCR
e Welche Folien sind daran beteiligt Texte<

o Schrifterkennung (OCR)

o Zuordnung des OCR-Textes
eines Frames zu einer Folie notwendig g
— Text-Matching Algorithmus PDF-Folien

[

Matching
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e Segmentierung des Videos

OCR auf im Video
o Worst Case Szenario vorhandene

e Video ohne jede Zusatzinformation Textinformation

o Qualitat der Annotation ist abhangig
von der verfugbaren Zusatzinformation

o Manuelle (kollaborative)
Annotation

Postprocessing vorhandener und
archivierter Videoaufzeichnungen

Transkription und Analyse
der Audio-Information
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e Architektur

Annotation (MPEG-7)
Repository

Search Query VideO

Indy Search Results /,/’ Repository

y

Desktopstream __-~"

Media Processing System

Custom-

A

E Segmentation

Web-Server

A A 4

Annotation Adaption Search Application

Administration Interface

A y

A 4

User Interface

Search Query/
Search Results
PPT/PDF/... Collab. Tags, Notes
Custom-Segmentation

Lodfile/Stream URL/...

User
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