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Agenda

• From Institutional Repository…

• …to University Knowledge Base.

• AI tools
– semantic processing

• information extraction

• publication classifier

• keywords extraction

• sense indexing

– Profiling researchers
• person name disambiguation

• finding and ranking an expert



Institutional Repository (2010)

• Storing scientific information (meta data with full 
documents) – papers, theses, reports, patents, projects

• Exposing and sharing (with clean GUI, REST API and OAI)

• Advanced querying

• Key technology: Apache Jackrabbit 

(free implementation of Content Repository API for Java  - 
JCR)



IR
• Run by libraries
• Long-term preservation

• Providing access to full 
text

• Dublin Core
• Limited to OA
• Self-archiving

CRIS
• Run by adminstration
• Covers all the research 

activities
• Metadata (CERIF)
• Rather bibliogr. 

description
• Reporting
• Research assessment
• (e.g. IF  vs costs)

RPS
• Run by scientists
• Covers all the research 

activities
• Building profiles
• Vizualizes the activities 

and cooperation
• Social networks 

functions
• No evaluation

Knowledge Base in 2013

-R = CRIS+IR +RPS



University Knowledge Base
• Relations and connections between objects: authors, papers, 

books, projects, journals, conferences

• Auto-generated information pages for researchers and units 
(journals and conferences in the near future)

–with statistics regarding research activity

–with research area word-cloud

–with cooperation graph

• Social network elements

–keep your profile up-to-date

–share your scientific achievements

–find and contact researchers











Problem

Manual maintenance of such a semantic 
network is not easy, if possible at all.

So AI methods are of crucial importance



AI Tools

Semantic processing

Goals:
1. enrich data by adding 

semantically meaningful 
descriptors

2. With enriched texts 
discover research areas (for 
authors, teams or institutions) and 
build vector representation of 
research  

3. Given the vector representation 
visualize the research



AI Tools

Semantic processing

Methods
1. Tagging publications with OSJ 

categories
2. Keywords extraction
3. Sense indexing



OSJ tagging

• OSJ – ontology of scientific journals

• Created by Science-Metrix, Canada, 2011

• 15000 journals, hierarchical (3 levels) classification

• Ready to use for known journals

but…

• a classifier is needed for other journals, conference 
papers, and book chapters

Our solution: tree of bayesian classifiers, 85% accuracy



OSJ – level 2



Keyword Extraction from Document

1. TKE method was proposed based on RAKE  
(Rose et al. 2010) and KEA (Witten et al. 
1999);

2. Additionally Wikipedia is used for adding 
more general or synonymic keywords 
(senses, translations, summaries)

3. Extracted terms are enriched with context 
that eliminates disambiguity (SnS)



Keywords extraction
The algorithm:

1. identifies wikipedia entry corresponding to given 
candidate term

2. processes the entry in order to extract context: 
labels, senses, translation, summaries

3. evaluates source document with respect to the 
context found in previous step

4. taging keywords with meaning dicovered by 
SenseSearcher algorithm



Keywords extraction

Extracted terms: 
information, information retrieval, web search engine, 
computer science, word sense, World Wide Web

OSJ: Applied Technologies: ICT



Profiling of researcher



Profiling of an institution

Given vectors of researchers affiliated at an 
institution we build a vector for the institution



Visualization of vectors
Word clouds visualizing Unversity and 2 faculties: 
Chemistry, Physics



Search for best experts in a domain

Step 1

Step  2



Search for best experts in a domain

Step  3



Search for best experts in a domain



KOPERWAS, J.J., SKONIECZNY, Ł., KOZŁOWSKI, M., ANDRUSZKIEWICZ, P., RYBIŃSKI, H., 
AND STRUK, W. 2014. AI PLATFORM FOR BUILDING UNIVERSITY RESEARCH 
KNOWLEDGE BASE. LNAI, SPRINGER, 405–414.

KOPERWAS, J.J., SKONIECZNY, Ł., KOZŁOWSKI, M., ANDRUSZKIEWICZ, P., RYBIŃSKI, H., 
AND STRUK, W. 2017. Intelligent information processing for building university 
knowledge base. 
Journal of Intelligent Information Systems 48, 1, 141–163.

KOZŁOWSKI, M. AND RYBIŃSKI, H. 2017. Word Sense Induction with Closed Frequent 
Termsets. Computational Intelligence 33, 335–367.

RYBIŃSKI, H., SKONIECZNY, Ł., KOPERWAS, J.J., STRUK, W., STĘPNIAK, J., AND KUBRAK, 
W. 2017. Integrating IR with CRIS – a novel researcher-centric approach. Program-
Electronic Library and Information Systems 51, 3, 298–321.

KOZŁOWSKI, M. AND RYBIŃSKI, H. 2018. Clustering of semantically enriched short 
texts. Journal of Intelligent Information Systems, 1–24.

Literature



Thank you!
http://omega-psir.ii.pw.edu.pl

http://repo.pw.edu.pl

http://wizzar.ii.pw.edu.pl/RepoPW/

http://omega-psir.ii.pw.edu.pl/
http://repo.pw.edu.pl/
http://wizzar.ii.pw.edu.pl/RepoPW/

	Slajd 1
	Agenda
	Institutional Repository (2010)
	Knowledge Base in 2013
	University Knowledge Base
	Slajd 6
	Slajd 7
	Slajd 8
	Slajd 9
	Slajd 10
	AI Tools
	AI Tools
	OSJ tagging
	OSJ – level 2
	Keyword Extraction from Document
	Keywords extraction
	Keywords extraction
	Profiling of researcher
	Profiling of an institution
	Visualization of vectors
	Slajd 21
	Slajd 22
	Slajd 23
	Literature
	Thank you!

