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Goal - Observation of e
Innovations and Trends %, THESEUS

Neue Technologien
furdas internet der Dvenste

OR DO

» Technologies:

» Combine methods from Bibliometrics, Information Wrapping, Text Mining,
Information Extraction, Semantic Search and Knowledge Management.

» Applications:
» Search for publications and patents
» The analysis of extracted relationships between themes, authors, time

behavior and organizations.
» Search for Key-Players of innovations.
» Web-based search for trend statements.

» Presentation of a knowledge domain as ontology, which can be used in further
functionalities that improve the search and analysis
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Partner: NI
o ThyssenKrupp Steel AG %JWTHESEUS

Neue Technol ogle"\
fur das Internet der Drenste

» Cooperation between DFKI and TKS since 2006 @

» Ontology-based search for key players in the area

of welding and joining technologies

» Authors, inventors, companies, institutes,
technologies

» Advanced patent search (EPO)
» Publications (Google Scholar)
» Visualization of the created innovation network and

of new trends

I\\

» Software development ,,TechWatchToo

» In Theseus-0Ordo
» SMILA-fication of the system architecture
» Ontology-based information extraction

» Trend-Monitoring and analysis (new technologies,
innovation pushers)
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Important: Language ;
orlpo lechnology! @NTHESEUS

Neue Technologien
fur das Internet der Dienste

Extraction of relations through linguistic analysis

— e.g., dependency analysis

Information that change over time

— e.qg., ,Increase of publications about lithium batteries"
Near-Synonyms

— ,Approach™; ,Method"

Collocations

— ,come to a decision", ,make a picture"
Co-reference

— ,dependency analysis®, ,this method"
Hyponyms, Part-of Relationship

- ,is a", ,consists of"

Meta data

— ,is author of %, ,is owner of the patent"
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Search and Analysis of e g
o ¥ _ Innovation Indicators ’"m THESEUS

Neue Techno f‘q ef
fur das Internet der Dienste

» Relevant Key Phrases

» ,Technology of tomorrow", ,Future®, , Development®
» Sentence patterns

» ,Lithium-ion batteries will power cars in the future.”

» ,Lithium-ion technology is the future for hybrid and electric
cars."

» ,The laser will always be good for a surprise also in the
future®, predicts Peter Leibinger.
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TechWatchTool

_ TechWatchTool ) T

Anmeldung:
teome
Frrrent
Palcwst te it

e
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Neue Technologien
fur das Internet der Dienste

Patent Search

TechWatchTool :

TechWatch Suche

[ .- [N

TR vk s &
NU1oe
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Patent Search gg
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Patent Search
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Trend analysis

= Totians Tenl Y end b
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Neue Technologien
fur das Internet der Drenste
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Trend analysis
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TechWatch
orflpo - SMILA Integration

- The core components are
integrated via wrapper methods

- Patent search
» Google Scholar
» DepatisNet
» Persistence
» Trend search
» Google Custom Search
» Document processing
> Trend patterns
> Relation extraction
» Named Entity recognition
Persistence

© DFKI, Ginter Neumann, Juni 2011
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TechWatch - DFKI Language &=

oo Technology software JQ‘THESEUS

Neue Technologien
fur das Internet der Dienste

(
(LanguageID NE-Hub N
e Automatic language e Extraction of Named Entities:

identification Persons, Organizations,

23 languages Locations, etc.

Speed: ~6ms Integrates the result of different
Accuracy: 99,8% NE—recogni;ers .(Sprout, OpenNLP,
Implementation: Java, OSGi Stanford, LingPipe, etc.)
Languages: DE, EN
Implementation: Java, OSGi

(MDParser
e Extraction of the DARE

dependency relations of e Semi-supervised extraction
sentences of relations
Languages: DE, EN & more! Languages: DE, EN
Speed: 40 Sent./Sec. Implementation: Java,
Accuracy: 86% - 88% OSGi
Implementation: Java, OSGi
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Example - NE-Hub
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Example - NE-Hub

Nnternet der Drenste
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Neue Technol ogue"w
furdas internet der Denste

A fine-grained extraction and search for entities and relations
demands for a structural analysis of free text.

Recently, dependency relations between words are getting more
and more important for

semantic applications

The dependency relationships uncover a
flat semantic predicate argument
structure.

e Qur current R&D focus

— Automatic learning of dependency
grammars and parsers from corpora

Multilingual dependency parsing
Solution: MDParser

© DFKI, Ginter Neumann, Juni 2011
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OR DO

Example
- MDParser

Parsing
Time

Sentences
per Second

Tokens per
Second

MDParser

73.188s

46.128

1015.55

MaltParser

1954.684s

1.73

38.02

, _ _ RTE-6: 3376/74326 Sent./Words
A fine-grained extraction and searcii rur eniuues alid reiauuiis

demands for a structural analysis of free text.

Recently, dependency relations between words are getting more

and more important for
semantic applications

The dependency relationships uncover a
flat semantic predicate argument
structure.

Our current R&D focus

— Automatic learning of dependency
grammars and parsers from corpora

— Multilingual dependency parsing
— Solution: MDParser
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Example
DARE

OR DO

* Extraction of relations of different complexities.

* Automatic learning of linguistic patterns for the
extraction of new instances and their projections.

* Bootstrapping between pattern learning and relation
extraction which is initialized by means of a small set of
seed instances

Integration into TechWatchTool

TechWatchTool

Innovationstreiber
(Googie-Custom-Suchmaschinen)

TechWatchTool

Trend-Suche

(Technologies,
seeds l developments)

relevant l
sentences

Lern- & Extraktions-
Bootstrappinag

linguistics patterns l
TechWatchTool

Trend-Analyse

Donnerstag, 21. Juli 2011
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%@,}»THESEUS

Neue Technol ogle"w
fur das Internet der Drenste

relation extraction
{ merging |
[ ranking / vabdation ] e

* Learning of linguistic patterns for the automatic
recognition of new technologies and
developments for a future trend analysis.

* Use of the found results (technologies &
developments) of the trend analysis as new
seeds

* Search of relevant sentences by means of
innovation indicators.




TechWatchTool - DFKI advanced™™ ™~
orlpo LI components @lﬂvTHESEus

furdas inte 2t ger Lwenste

-

uKeyWe
Unsupervised Machine Learning
algorithm for the extraction of
key phrases
Languages: language
independent
Implementation: Java, OSGi
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Neue Technologien
furdas internet der Denste

Example - ConExt

Extraction of concept hierarchies (based on

Cimiano, Hotho, Staab; 2005) QU ery expan sion

a method for extracting domain specific concept
hierarchies from free text which has been
syntactically analysed

Core idea: words, which occur with same
syntactic functions and context are semantically
related.

Can also be used to determine the terminology
of a domain.

semantically related words can be easier Clutsering
identified.

Information extraction can benefit (e.g., by .....’;_‘. - °:y'
means of Query Expansion, Clustering) TN

oy ",'
-~

Hholho.

accera. ~Mmiar...

r
The strategy has been tested with several b o o
corpora: « g '\g"‘ ok %

; ncore <
™

*  business reports (3.964.925 sentences) - ? 4 M recen ),

\
3 \ rosuit
\ -

«  scientific publications (884.904 sentences) SN\ ouany morov, -.m---.;;_\_ b,
- Wikipedia, technical articles (628.560 ..:, - .“'4:::55'-"” .
Sentences) T ”y

© DFKI, Ginter Neumann, Juni 2011

Donnerstag, 21. Juli 2011



Example - ConExt

%m'l—‘HESEUS

Neue Technologien
furdas internet der Denste

Extraction of concept hierarchies (based on
Cimiano, Hotho, Staab; 2005)

a method for extracting
hierarchies from free te:
syntactically analysed

Core idea: words, whic
syntactic functions and «
related.

Can also be used to det:
of a domain.

semantically related wol
identified.

Information extraction ¢
means of Query Expans

The strategy has been t
corpora:

* business reports (3.

scientific publicatior

Wikipedia, technical
Sentences)
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Neue Technologien
furdas internet der Denste

* Textual Inference
Determine semantic inference relationships between
texts (Recognition of text variants/paraphrases)
Entailment: Does Text T entails Text H ?
Needed in many text analytics applications (e.g.,
information extraction, question answering, text
summarization)
Q: ,Wo acquired Overture?"
A: ,Googles buying of Overture supports ..."
=: ,X buys Y" = ,X acquire Y"

© DFKI, Ginter Neumann, Juni 2011

Donnerstag, 21. Juli 2011



* Textual Inference

*+ Determine semantic inference relationships between
texts (Recognition of text variants/paraphrases)

* Entailment: Does Text T entails Text H ?

* Needed in many text analytics applications (e.g.,
information extraction, question answering, text
summarization)

* Q: ,Wo acquired Overture?"

A: ,Googles buying of Overture supports ..."
=: ,X buys Y" = ,X acquire Y"

© D e e a 0
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RTE-6 Main Task Example lcl

Topic 918: Betty Friedan

MA0n ot b Evlndam ie tha seltbone of "Tha Eaendodon A tlneen ™

| H380: Betty Friedan is the author of "The Feminine Mystique"
H401: In 1962, Judy Mott was laid off from her job with Sears,
Document 1 Document 3 Document §
s Beay Fnahn. thwe

e

S3: Friedan achaeved

P .
prowsnence in 1963 1:"”"‘“;;'1' $28: It is, as Hirshman
Tl =ll|
Fewinine Mystique,” | Dook. “The Feusmine 004 i, per book
which detailed the lives | Mystique.” died .. *The Fensnine
| of American women ... Mystique,” first
NIST « Novessber 16, 2010 RTESHTACO10




* Textual Inference

*+ Determine semantic inference relationships between
texts (Recognition of text variants/paraphrases)

* Entailment: Does Text T entails Text H ?

* Needed in many text analytics applications (e.g.,
information extraction, question answering, text
summarization)

* Q: ,Wo acquired Overture?"

A: ,Googles buying of Overture supports ..."
=: ,X buys Y" = ,X acquire Y"

* Textual inference in TechWatch Ordo
e semantic search
concept extraction/ontology learning

* Textual inference (Entailment) is still a very young and
dynamic R&D area !

* Progress through international competitions (NIST, USA)

* DFKI with very good results

* EU project Excitement -> prob. from 2012 -> ~ 3.4
million EUR funding (DFKI is one of the 4 core scientific
partners, 3 industrial partners; analysis of customer
interaction data)
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Textual Inference

Determine semantic inference relationships between
texts (Recognition of text variants/paraphrases)
Entailment: Does Text T entails Text H ?

Needed in many text analytics applications (e.g.,
information extraction, question answering, text
summarization)

Q: ,Wo acquired Overture?"

A: ,Googles buying of Overture supports ..."

=: ,X buys Y" = ,X acquire Y"

Textual inference in TechWatch Ordo
semantic search
concept extraction/ontology learning

Textual inference (Entailment) is still a very young and
dynamic R&D area !
Progress through international competitions (NIST, USA)
DFKI with very good results
EU project Excitement -> prob. from 2012 -> ~ 3.4
million EUR funding (DFKI is one of the 4 core scientific
partners, 3 industrial partners; analysis of customer
interaction data)
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Focus:

- robustness, scalability

- organized by NIST, USA

- 2010: 19 Unis/Institute (world wide),
DFKI, 4. best result in Novelty Subtask
(with new team) (2009: 2. best result in
Main Task.)
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Neue Technologien
furdas internet der Dvenste

Eclipse Marketplace

* Implementation:
SMILA Piplets (Java-
OSGi web service)

| Direct integration into

e . | - - SMILA-process

License: Research &
commercial

Home  MyMarketplace  Add Contert

ﬁ'a‘i?ketplace ® 4 A8 =Z@® Current
Logn

Found 5 results matching your query.

‘ Language Identification - a tool for language identification in Plan ned
MILA 0.7
0 0 Thelanguage et provides 88 misks Rnclionaity e Sciomutc MNguags ORSfication of vy text ° NE_Hub —_

PrOvioed 25 IOt 1S Dased 0N 8N N APOroadch 12 lnguage -
Multilingual
ECoseRT Taroet Pt Components | MO0uage Laet Updeted on 34 June 2011 by Desden. Sesainoy .
ackScaton | SVILA | Toos architecture for NE

MDParser - a tool for dependen rsing in SMILA 0.7 recognltlon
NDParser stands Sor mulingual GOpencency AR and I 3 Sata-ariven Fysaem, which can be wsed 1
P Mt of 4 ArDirary IAgUAge for Which Maning GMS 3 Svaratie.

Seoecdency Seng | desendency relons | Laat Updated on 94 June 2011 by Deaden Secalescy
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Summary
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%mTHESEUS

Neue Tec hnol "QIE’W
fur das Internet der Dienste

Experience of our SMILA developers

Pros

Rapid entry point for End-User
by means of:
e detailed documentation
e many good examples
e Qut-of-the-box runnable
system

Parallelism of workflow through
BPEL

Fast composition of new apps
by means of existing
components and BPEL

Rapid and competent support
by means of the forum
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Cons

Complicated data structures
Version 0.7 - solved in Version
0.8

Restricted extendability of the
index algorithms in order to
support several dynamically
changing indices per user (a
very specific requierement)




