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SEMKOS project

SEMKOS = Semantic enabling by advanced Knowledge Organization
Systems for large scale information integration in scientific and cultural
digital libraries

SEMKOS Project proposal has been submitted to EC Commission
under Sixth Framework Programme

SEMKOS consortium that was established included Warsaw University
of Technology as a R&D centre and FAO as a testbed institution

The commission rejected our proposal, but WUT team decided to not
disband itself and continue working in loose collaboration with FAO

Final goal that we want to achieve

. ]

Construction of a specialized, ontology building & library
management oriented text mining system
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Supporting ontology systems with TM ()@

There are many opinions about what is the main obstacle to building
usable ontology systems. Issues often mentioned include:

- lack of data & difficulties in transforming loosely structured, existing
knowledge systems, into rigid ontologies
- often poor quality of newly constructed ontologies
- problems with applying ontologies in real-world systems
- integration problems
- data searching problems
- ontology merging problems

Ontologies design & creation is a objectively difficult task, not well handled by
human editors

Note, that there are no equivalents of ontology knowledge representation systems in nature — all bio-
systems store & process knowledge represented in unstructured form

As TM is a method of extracting useful and rigid knowledge from huge amounts of
unstructured repositories, it can probably help here 4/14



TM applications in KOS
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,Canonical” TM methods

» document clustering

« document classification

» keyword and keyphrase identification
« document summarization

« automatic language identification

* parts-of-speech tagging

« document repository visualization

« automatic language translation
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Metadata quality problem

Many standard Text Mining approaches assume that the corpus
contains valid (in a grammatical and orthographical context)
contents.

Alas, in many library systems the bibliographical texts are often very short and
contain high amount of noise:

- spelling mistakes

- typos

- incorrect

- incosistent classification hierarchies

Also, there is often no verification of metadata in many systems and in turn its quality tends to be poor
due to manual manipulation.

Above problems make searching and analysing metadata very difficult task

We need a system that would be at least partially immune to these problems

. T

XXX Text Mining System




XXX TM system structure
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System properties

* Implementation language - Java J2EE 1.4

» Main index — an extension of Apache Lucene
project, both forward and reverse index have
been implemented

* Modular and extensible — individual TM \
Z

algorithms can be easily ,plugged in”

o |0 |T |

* Web application integration — Jakarta
compatible, can be linked with Labeo/Turbine
platform applications

* Text noise management capabilities — able
to process text that contains high amount of
orthographic (due to typos or OCR process)
and grammar errors

« Efficiency —able to filter, index & correct 1min
1 sentence texts /| 1h on a standard office PC,
several orders of magnitute faster on AIX
mainframe
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Noise management

rhis is a verypoorli formaddded sentence sentence

Text substitution rules applied <+—

rhia is a verypoorli formadded sentence

Simple dictionary based corrections

V\

rhis is a verypoorli formatted sentence

Edit distance metric corrections

This is a very poorly formatted sentence \
Cost function based on:
» Keyboard layout

Other parsing operations: « Common spelling mistakes database
- synonym replacement using thesaurus database « Dictionary analysis

- English language — WordNet based

- Polish language — proprietary
- abbreviation analysis
- key phrases analysis (example - temporal key phrases: ,on Saturdays” -> time_day of week 10/14



Business experiments — system verification

XXX system has been used in a customer relationship management analysis for
Polkomtel S.A. (a GSM operator) in a project undertaken by Institute of Computer

Science, Warsaw University of Technology

It was a main building block of a platform for a hotline ,customer remark database” analyser

Main applications were:

* Remark database clustering in order to assess customer complaints type groups

» Classification of customers based on their compliants profile

« ,Early warning” compliant detection in real time

The system will be used in a next project undertaken by WUT which starts in January 2005. This time the client is
France Telecom, and XXX it will be used as a knowledge analysis engine in an experimental document management

system.
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FAO database search improvements based on TM "/
FAO bibliographical databases based on UNESCO CDS/ISIS

*FAOBIB (multilingual, on-line catalogue of documents and publications produced by FAO since 1945)
*AGRIS (international information system for the agricultural sciences and technology, contains references to
literature)

*CARIS (current agricultural projects database, contains agricultural projects descriptions)

sother

Web access provided by ICIE WWW/ISIS
Good quality standard search functions (field indexing, index lookup, cross-referencing)
Static thesaurus search assist (query building) is provided (via AGROVOC thesaurus)

The following TM based extensions are being developed (based on XXX system):
- TM assisted analysis of user query with keyword clustering & substitution

- automatic clustering of search results

- retrieved document set visualisation in a form of a graphical topic map
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System is being tested on web-based information sources with WWW/ISIS integration under way (through ICIE developed 12/14
ISISDBC). Additionally a module for bibliographical notes noise management is being developed (automatic correction of
bibliographical information typed in by librarians).




Mining in FAO databases

FAO databases are also a valuable source of information per se
that could be used for automatic ontology building via
discovering interesting semantic relationships between concepts
and keywords

We started experiments with:

« AGROVOC network analysis using web graph analysis algorithms (for
example hubs/authorities algorithms)

* ldentification of important keyword groups

» Temporal analysis of AGROVOC changes

» Using Latent Semantic Analysis (SVD based coocurence analysis) and

episodic rules to identify relationships between keywords in FAO full text
database (FAODOC)
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Conclusions @

The resources mobilized for SEMKOS project have been not wasted
New project within FP6 framework including old SEMKOS partners
could — and should - be considered

Results:

* XXX TM system has been developed
» Experiments with combining TM with bibliographical systems seem to be very promising
* Initial mining experiments in bibliographical databases have been started

Thank you for your attention

14/14



	Dynamic KOS building & management for library information systems
	Presentation overview
	SEMKOS project
	Supporting ontology systems with TM
	TM applications in KOS
	„Canonical” TM methods
	Metadata quality problem
	XXX TM system structure
	System properties
	Noise management
	Business experiments – system verification
	FAO database search improvements based on TM
	Mining in FAO databases
	Conclusions

