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Plan of the presentationPlan of the presentation
� Introduction to the ART; Introduction to the ART; 

� Related projects:Related projects:
� The Prospect project;The Prospect project;
� An ontology of experiments EXPO;An ontology of experiments EXPO;
� The ROAD project;The ROAD project;
� eBank.eBank.

� The ART project:The ART project:
� The ART system;The ART system;
� Examples.Examples.

� Discussion: An ontology of science.Discussion: An ontology of science.

Soldatova et al., UWA
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The ART project The ART project 

(an ontology based ARticle (an ontology based ARticle 

preparation Tool) preparation Tool) 

Translating scientific papers into a format with an Translating scientific papers into a format with an 

explicit semantics.explicit semantics.

Explicit linking of repository papers to data and Explicit linking of repository papers to data and 

metadata.metadata.

Creation of an example ‘intelligent’ digital repository.Creation of an example ‘intelligent’ digital repository.

http://www.aber.ac.uk/compsci/Research/bio/art/

1. Introduction: ART

Soldatova et al., UWA
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Motivation:Motivation:

to improve information access;to improve information access;

to provide semantic clarity and explicitness of to provide semantic clarity and explicitness of 
represented information and knowledge; represented information and knowledge; 

to promote the sharing of research results;to promote the sharing of research results;

to facilitate text mining and knowledge to facilitate text mining and knowledge 
discovery applications. discovery applications. 

Soldatova et al., UWA

1. Introduction: ART



55Colin R. Batchelor, Royal Society of Chemistry

2. The related projects
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2. Related projects
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2. Related projects
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2. Related projects
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Ontology of scientific experiments EXPOOntology of scientific experiments EXPO

EXPO* EXPO* v.1v.1

http://sourceforge.net/projects/expohttp://sourceforge.net/projects/expo  

2. Related projects

*Soldatova, LN & King, RD (2006) An Ontology of Scientific 

Experiments. Journal of the Royal Society Interface 3/11: 795-803.

2006 nomination for World 2006 nomination for World 

Technology Award Technology Award 

(software).(software).

Soldatova et al., UWA
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eBankeBank

Aims to provide a technological solution to the access Aims to provide a technological solution to the access 
and curation of digital resources: and curation of digital resources: 

http://www.ukoln.ac.uk/projects/ebank-ukhttp://www.ukoln.ac.uk/projects/ebank-uk//  

The project is being led by UKOLN in partnership with The project is being led by UKOLN in partnership with 
the Intelligence, Agents & Multimedia Group, the Intelligence, Agents & Multimedia Group, 

Department of Electronics & Computer Science, and Department of Electronics & Computer Science, and 

the Department of Chemistry, University of the Department of Chemistry, University of 

Southampton and the Digital Curation Centre:Southampton and the Digital Curation Centre:

http://http://www.dcc.ac.ukwww.dcc.ac.uk//  

2. Related projects

Soldatova et al., UWA
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ROAD (Robot-generated Open ROAD (Robot-generated Open 

Access Data) projectAccess Data) project

http://www.jisc.ac.uk/whatwedo/programmeshttp://www.jisc.ac.uk/whatwedo/programmes

/programme_rep_pres/road.aspx /programme_rep_pres/road.aspx 

2. Related projects

Soldatova et al., UWA
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ART as an authoring toolART as an authoring tool

3. ART

Soldatova et al., UWA

Assist:Assist: help the user to identify the  help the user to identify the high level high level 

concepts about an investigation in the text. concepts about an investigation in the text. (i.e. (i.e. 

hypothesis, object of investigation, conclusion) hypothesis, object of investigation, conclusion) 

and domain ontology entities.and domain ontology entities.

Explain:Explain: provide examples and explanations if  provide examples and explanations if 

necessary.necessary.

Represent:Represent:  help the author to represent his/her help the author to represent his/her 

research results directly in OWL format. The research results directly in OWL format. The 

system will ask to input required metadata system will ask to input required metadata 

about the research.about the research.
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Support for ontologiesSupport for ontologies

OBIOBI (Ontology for Biomedical Investigations) (Ontology for Biomedical Investigations)

i.e. <investigation>,  <i.e. <investigation>,  <objective>, <conclusion>.objective>, <conclusion>.  

EXPOEXPO (Ontology of scientific experiments) (Ontology of scientific experiments)

i.e. <hypothesis>, <method>, <result>.i.e. <hypothesis>, <method>, <result>.

An An ARTART-extension-extension

i.e. <analytical method>, <model>, <equation>.i.e. <analytical method>, <model>, <equation>.

Domain ontologiesDomain ontologies
� ChEBIChEBI  ((Chemical Entities of Biological Interest );Chemical Entities of Biological Interest );
� REXREX ( (ontology of physico-chemical methods and properties);ontology of physico-chemical methods and properties);
� FIXFIX ( (ontology of physico-chemical processes);ontology of physico-chemical processes);
� An An ART-dART-domain extension. omain extension. 

3. ART

Soldatova et al., UWA
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an ontology for 
the ART system 

(a fragment): 

3. ART

Soldatova et al., UWA
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ART as a translatorART as a translator

3. ART

Soldatova et al., UWA

Annotate:Annotate: ontology-based markup of the input  ontology-based markup of the input 

text;text;

Recognize:Recognize:  automatically find automatically find a concept/ a concept/ 

synonym in the text; synonym in the text; 

Get feedback:Get feedback: from a user; from a user;

Link:Link: concept/ synonym in the text to the  concept/ synonym in the text to the 

external source;external source;

GenerateGenerate: summary; RSS feed.: summary; RSS feed.
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MethodologyMethodology

3. ART

Soldatova et al., UWA

‘‘supervised search’;supervised search’;

machine learning:machine learning:

�   concepts recognition;concepts recognition;

� features: ‘zoning’ (i.e. “aim”, “own”); meta-features: ‘zoning’ (i.e. “aim”, “own”); meta-

discourse markers ( i.e. “this paper is aimed at…”);discourse markers ( i.e. “this paper is aimed at…”);

interactive learning;interactive learning;

evaluation of the system: survey of generated evaluation of the system: survey of generated 

summaries; text mining application. summaries; text mining application. 
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Concepts for automatic recognition:Concepts for automatic recognition:

<motivation for investigation><motivation for investigation>

<goal of investigation><goal of investigation>

<object of investigation><object of investigation>

<hypothesis><hypothesis>

<method><method>

<model><model>

<experiment><experiment>

<observation><observation>

<result><result>

<conclusion><conclusion>

3. ART

Soldatova et al., UWA
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A flow diagram A flow diagram 

for the ART for the ART 

systemsystem

3. ART

Soldatova et al., UWA
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A fragment of A fragment of 

an annotated an annotated 

articlearticle

<EXPO: investigation> map to

<DC: title> map to

<OBI: investigation>

The physical origin of large covalent-ionic resonance 

energies in some two-electron bonds. 

<EXPO: goal> 

“studying in detail all the aspects of bond  formation in 

a series of molecules  that each display a range of 

bonding features: H2 and C2H6 as members of the 

classical family of covalent bonds, Cl2 as a bond 

exhibiting significant CS character, and the series 

N2H4, H2O2, and F2 as molecules exhibiting increasing 

CS character from left to right of the periodic table.”

<EXPO: object of investigation> map to 

<OBI: investigation object role>

characteristics of CS bond in H2, C2H6, Cl2, N2H4, 

H2O2, F2 molecules

<EXPO: method> 

valence bond calculation on two levels: 

valence-bond-self consistent field (VBSCF) 

breathing-orbital valence bond (BOVB)

---------------------

3. ART

Soldatova et al., UWA
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SummarySummary

The ART tool;The ART tool;

An ontology support;An ontology support;

An example repository of papers in An example repository of papers in 

OWL.OWL.

Soldatova et al., UWA
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