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Motivation 3 e

= Issue: A serious gap exists between interests of
ontologists and domain experts
Ontologists try to cover wide areas domain-independently
Domain experts are well-focused and interest in domain specificity.

—QOntologies are sometimes regarded as verbose and too general by
domain experts

Understanding the target :
world from the domain- |GAP Interest in common
specific viewpoints properties of concepts
, N and generality.

arget World 7/

Motivation: It is highly deswable to have
not only knowledge structuring from the general perspective
but also from the domain-specific and multiple-perspectives.
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Our approach:

Divergent exploration of ontology

Understanding
from the domain-

It bridges the gap between
ontologies and
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It would stimulate their
intellectual interests and could
support idea creation

Integrated understanding of
the ontology and cross-
domain knowledge
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(Divergent) , —
Ontology exploration tool

1) Exploration of multi-perspective conceptual chains

2) Visualizations of conceptual chains

@ Exploration of an ontology }

Visualizations as
conceptual maps from
different view points
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Multi-perspective conceptual chains
represent the explorer’s understanding of

ontology from the specific viewpoint. Conceptual maps
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Viewpoints for exploration ”4 318

The viewpoint as the combination of a starting point and an aspect.

- The aspect is the manner in which the user explores the ontology.
It can be represented by a set of methods for tracing concepts according

to its relations.
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Aspects for tracing concept
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Kinds of extraction

Extraction of sub concepts

3)

Extraction of concepts referring to other
concepts

B) lationshi are referred in
refanonsiip owl:restriction .
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System architecture

| A Java client application version and
a web service version are available.

_________________________________

_________________________________

aspectdialog

Ontology Exploration Tool

conceptua
map visualizer
Concept tracing module

1

Hozo-ontology editor

A

Ontolc;gy building
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Functions for ontology exploration

= Exploration using the aspect dialog:

Divergent exploration from one concept using the aspect dialog
for each step

= Search path:
Exploration of paths from stating point and ending points.

The tool allows users to post-hoc editing for extracting only
interesting portions of the map.

= Change view:

The tool has a function to highlight specified paths of conceptual
chains on the generated map according to given viewpoints.

= Comparison of maps:

The system can compare generated maps and show the common
conceptual chains both of the maps.
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Usage and evaluation of
onhtology exploration tool

= Step 1: Usage for knowledge structuring in
sustainability science

= Step 2: Verification of exploring the abilities of the
ontology exploration tool

= Step 3: Experiments for evaluating the ontology
exploration tool

2011/05/30 ESWC2011 15



Usage for knowledge structuring mme—=s—>= I
in sustainability science 18

= Sustainability Science (SS) [ GlbolSusinabiy

We aimed at establishing a new interdisciplinary

scheme that serves as a basis for constructing a

vision that will lead global society to a

sustainable one. VRN
Carbon |

It is required an integrated understanding of the Society /
entire field instead of domain-wise knowledge

\
R Complex

structuring. problems

= Sustainability science ontology A
Developed in collaboration with domain expert in J o

Osaka University Research Institute for
SUStalnab|l|ty SCience (RISS)- Sustair (bloPOdu tion and Consumptio

Number of concepts:649, Number of slots:
1,075

= Usage of the ontology exploration tool

It was confirmed that the exploration was fun for @
them and the tool had a certain utility for _
achieving knowledge structuring in sustainability RISS, Osaka Univ.
science. [Kumazawa 2009]

Sustainability Science
http://en.ir3s.u-tokyo.ac.jp/about_sus

e LV
ot e
Human Socisty Globa! Emvon?m - » "

e
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Verification of exploring capability of
ontology exploration tool

IF w .
i Ver| |bumagrlculwr9 SFELAIITL ﬂ |_intentiona| bum|
i . : 7 =agri reginput = R
' Verl farmland development for biofuel crops | | 0 1.1 T [deforestation[RH] . : Mﬁ%
........ il 1 L o PO ur4 & eSS > : | |air
als( burn agriculture | *°° .PLEE’ Toreet] e

/01 outmt<<nrimawindustw§o‘utput = 1 b\‘-EﬂéCti.l‘l rn:ml!re in ul%gy;éffect
- B [ biomass | 5 ,‘° lrorestﬂre-] Lintentional buml =
-Broddd AT THRN S A 0 ArbAuct

aln 1.

— ;::f::t:;ma::ié;;;;'--q | soil deterioration |
. . jo 1. - = - Brablem$subiect
The concepts appearing in these" Lé“_gb..l.—pda.ir.pﬂlt:ti.o:l""_ roblem$subjec
scenarios were extracted and g 1 19 RS Lo th.

generalized to add into the ontology

We verified m\ /gf exploration tool could generate conceptual maps

burn agriculture=(deforestation, soil deterioration caused by farmland development for biofuel
crops)= harvest sugarcanes (air pollution caused by intentional burn), disruption of ecosystem
caused by deforestation (water pollution)

conceptual maps. I

Example: Air pollution, cause of forest fire, soil deterioration, water pollution are attributed
to intentional burn when forest is logged or sugarcanes are harvested in the

V‘1 farmland development for biofuel crops.
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Usage and evaluation of
onhtology exploration tool

= Step 1: Usage for knowledge structuring in
sustainability science

= Step 2: Verification of exploring the abilities of the
ontology exploration tool

= Step 3: Experiments for evaluating the ontology
exploration tool
1) Whether meaningful maps for domain experts were obtained.

2) Whether meaningful maps other than anticipated maps were
obtained.

Maps which are representing the contents of the scenarios anticipated
by ontology developers at the time of ontology construction.

Note: the subjects don’t know what scenarios are anticipated.
2011/05/30 ESWC2011 18



Experiment for evaluating
onhtology exploration tool

= Experimental method

1) The four experts to generated
conceptual maps with the tool in
accordance with condition settings of
given tasks.

2) They remove paths that were
apparently inappropriate from the
paths of conceptual chains included in
the generated maps.

The subjects: 3) They select paths according to their
4 experts in different fields. interests and enter a four-level general
A: Agricultural economics evaluation with free comments.
B: Social science _
(stakeholder analysis) A: Interesting
C: Risk analysis B: Important but ordinary
D: Metropolltan environmental C: Neither good or poor
planning

D: Obviously wrong
2011/05/30 ESWC2011 19




__Experimental results (1)
Number of maps

Number of Path distribution based on general evaluation
generated . 1 3 elected paths A B C D
Ipvnprf A I 9 9

Number of paths evaluated: 61
A: Interesting 30 (49%)
B: Important but ordinary 22 (36%)
C: Neither good or poor 8(13%)
D: ObV|oust Wrong 1(2%)

Lbxnert A

| We can conclude that the tool could generate
| maps or paths suff:c:ently meanmgful for experts.

IJ_41 i e

1

Number of paths — - -

evaluated: 61

2011/05/30 ESWC2011 20




Ho - z0

Experimental results (2) 18 pee

= Quantitatively comparison of the anticipated maps with the
maps generated by the subjects

(N) Nodes and links (M) Nodes and links included
included in the paths in the paths of generated and
of anticipated maps selected by the experts

150

About half (50%) of the paths About 75% of paths in the
included in the anticipated maps generated maps are new paths
were included in the maps which is not anticipated from the
generated by the experts. typical scenarios .

It is meaningful enough to claim a positive support for the developed tool.
This suggests that the tool has a sufficient possibility of presenting
unexpected contents and stimulating conception by the user.
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ax Crnvironment for

Exploration of ontology Fom oo
vs. exploration of linked data i 1S s

~

Paths generated by

Paths expected by oy .
e experts

ontology developers

A New paths which is

f unexpected from

at the time of
ontology construction.

Paths expected | Unexpected (Main) Target
by developer paths of exploration

Exploration of
Liked Data

Exploration of
Ontology

Liked data is based on a more rich ontologies

—more meaningful paths through divergent.
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Concluding remarks

= Divergent exploration of an ontology
It supports to bridge a gap between interests of ontologists and
domain experts and contributes to integrated understanding of an
ontology and its target world from muiltiple viewpoints.

= Usage and evaluation of the tool
Usage for knowledge structuring in sustainability science
Verification of exploring the abilities of the ontology exploration tool

Experiments for evaluating the ontology exploration tool

Domain experts could obtain meaningful knowledge for themselves as
conceptual chains through the divergent exploration of the SS ontology.

= Future plans

Improvements of the tool to support more advanced problems such as
consensus-building, policy-making and so on.
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Ho - 20 ax Crnvironment for
> g Buithing/ U sng Ontologies
1S |

" Display multiple concept maps
* Highlight common concepts
Highlight different concepts

1st Step: Individual concept map creation
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The first experimental workshop using

the consensus-building support system

—

'4 Discussion using
~ _  integrated maps displayed
% on a touch-table display

o
Participants
- 5 experts In sustainability science

- 4 students in environmental engineering
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Concluding remarks fi'ﬁl

= Divergent exploration of an ontology

It supports to bridge a gap between interests of ontologists and
domain experts and contributes to integrated understanding of an
ontology and its target world from multiple viewpoints.

= Usage and evaluation of the tool
Usage for knowledge structuring in sustainability science
Verification of exploring the abilities of the ontology exploration tool

Experiments for evaluating the ontology exploration tool

Domain experts could obtain meaningful knowledge for themselves as
conceptual chains through the divergent exploration of the SS ontology.

= Future plans
Improvements of the tool to support more advanced problems such as
consensus-building, policy-making and so on.
Application of the ontology exploration tool for ontology refinement.
An evaluation of the tool on other ontologies (especially in OWL) .

Divergent exploration of instances (like liked data) with an ontology.
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The ontology exploration tool is available at
http://www.hozo.jp/OntoExplorer/

*The client version is available as a sub-system of Hozo.
*Web service version is also available.
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