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Competency (Expertise) management at DFKI through automatic 
topic extraction

DFKI as a research institute is an example of a knowledge-based 
organisation in which a large variety of competencies (expertise topics) 
are available, being developed, disappearing, etc.

Visualize expertise topics in the context of name occurrences in
DFKI web pages

Expertise visualization will help to increase inter-researcher and inter-
research-group understanding of competencies 

Network analysis of related topics, researchers and documents
Network analysis can help to provide expert finding services, automated 
task group formation, etc.

VIeWs4DFKI - the Basic Idea
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Expertise Topic Extraction

approach to semantic  tagging   ,  using  various corpora   to  derive relevant underspecified lexical

JJ        NN ,   VBG     JJ        NN      TO   VB        JJ        JJ JJ

semantic tagging 

Context Pattern Topic Pattern
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Expertise Topic Management
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Visualization of Expertise Topics
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Expertise Topic Network Analysis

Network analysis based on co-ocurrence
frequency of topics within documents
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199 DFKI researchers 
Almost all researchers - from all departments: natural language 
processing, information retrieval, knowledge management, business 
informatics, image processing, robotics, agent systems
Download scientific publications

3253 downloaded scientific publications
Using the Google API - Google Scholar
In HTML, generated automatically from PDF, PS, …
Apply context patterns 

7946 extracted topic text segments
Topic text segments up to 10 words long 
Part-of-speech tagged with TnT
Apply topic patterns – one topic per topic segment

Experiment – Data Set
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Expertise Topic Extraction

approach to semantic  tagging   ,  using  various corpora   to  derive relevant underspecified lexical
JJ        NN ,   VBG     JJ        NN      TO   VB        JJ        JJ JJ

semantic tagging 

tools for ontology  adaptation   and  for mapping different ontologies should  be   an  
NN          NN CC   IN     VBG         JJ           NNS        MD   VB  DT 

ontology adaptation

approach for modeling   similarity   measures  which  tries   to   avoid  the mentioned  problems
JJ             NN            NNS WDT   VBZ  TO    VB    DT      VBN          NNS

modeling similarity measures 

methods for domain  specific  semantic  lexicon  construction     that    builds   on  the  reuse  
NN        JJ           JJ NN           NN WDT    VBZ    IN  DT   NN

domain specific semantic lexicon construction

Context Patterns Topic Patterns
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Randomly selected subset of 85 researchers
Includes researchers without assigned topics, e.g. 
due to sparse data in their case
48 submitted evaluation results

Evaluation – Data Set
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Evaluation - Interface 
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Evaluation - Results 
Level of Correctness Number of Researchers

0-10% 7

11-20% 1

21-30% 3

31-40% 9

41-50% 6

51-60% 9

61-70% 10

71-80% 3

81-100% 0

48
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Extend context patterns

Extend topic patterns

Current Work
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Current Work - extend context patterns

# Context Pattern Extracted Topics (examples)

80 approach to quality evaluation, document structure analysis, ontology learning, …

29 approach for lip motion analysis, ontology learning, ontology evaluation, …

25 approaches to automated sales dialogs, document structure analysis, …

10 approaches for song similarity computation, dialog act classification, …

10 based on case retrieval, order-sorted algebra, systematic polysemous classes, …

9 task of dialogue modeling, plan recognition, multimodal fusion, …

8 framework for web service discovery, contextual reasoning, multimodal dialog systems, …

7 aspects of concept tagging, linguistic processing, systematic polysemy, …

7 area of dialogue modeling, information retrieval, gesture synthesis, …

7 evaluation of page dewarping, knowledge base, reference models, business component, …
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Current Work - extend topic patterns

129 NNP NNP Language Text, 

67 NNP NNP NNP Introduction Shallow NLG, Web Service Coordination, …

55 NN NN dialogue component, specification method, proof search, …

40 NNP NNP NNP NNP Discourse Modelling Context Representation, …

34 NNP NNP NNP NNP NNP Lexicalized Head-Driven Syntactic Generation Tilman, …

29 JJ JJ NN second essential feature, flexible shallow approach, …

27 NNP NN Shallow generation, Behavioral Modeling, …

21 JJ NN NN low resolution image, semantic web approach, …

19 DT NN NN the translation equivalent, an evaluation method, …

17 JJ NN TO JJ NN spectrometry-based approach to quantitative analysis, …
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Pros
Real-life application, experimentation

Cons
No real semantics yet

Conclusions
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