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Background &
Motivation



Citizen Science

« Citizen science refers to a distributed,

collaborative problem-solving model in which o
crowd of undefined size is engaged 1o solve o
complex or scientific problem through an open
call

« Projects can happen at any scale—local,
national, global

« Projects generally take place over the long term
tracking trends/changes over time



alaxy Zoo

SCIENCE PROFILE

Few have witnessed what you're about to see

Experience a privileged glimpse of the distant universe as observed by the SDSS, the Hubble Space Telescope, and UKIRT
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TR
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To understand how galaxies formed we need your help
to dassify them according to their shapes. If you're quid,
you may even be the first person to see the galaxies
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How Do Galaxies Form? History of Galaxy Zoo

Roughly one hundred billion galaxies are scattered throughout our observable Universe,  The launch of this new version of Galaxy Zoo, the 4th, comes just a few weeks after the
each a glorious system that might contain billions of stars. Many are remarkably site’s Sth birthday. it all started back in July 2007, with a data set made up of a million

http://www.galaxyzoo.org/



Audubon
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http://www.inaturalist.org/projects/asc-roadkill-observations
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Motivation

« By utilizing social mediq, citizen science projects
can potentially engage many participants to
contribute their observations covering a large
geographic region and over a long time period.

This is an improvement, for example, over
traditional biodiversity surveys which typically
Involve relatively few people in confined regions
and periods




Motivation

- Linked Data aims on making interlinked data
available on the Web, and to interconnect dato
with the aim of increasing its value for users

Spatial reference system

Temporal reference system



A post on the Facebook group
Reptile Road Mortality

Observation Provider:
Thread - - - LTS .S T o TS TToo T ::_-_:// - Chuang Yu Ta
! Chuang Yu Ta |«

!
2013/12/4|sz Z0%816.3k 24.05149/121.57520/151m 4—1—:/0 Observation location:

- Geohame:

#¥1IE (Sindian)

- Road kilometre:
594%16.3K
(Province Road No.9,
16.3 kilometer)

o Lat:24.95149

o Lon:121.57520

o Lat:151m

Post

|
|
|
|
|
section :
|

© Observation date:
°2013/12/4

Photo:

| H Joyce Chen|fiei#] > A proof of occurrence
’ December 4 at 4:51pm | Like

Comment
section

| . || o Species Identifier:
Chang Shin\Wei ZHARB NIRRT SR - EEE 207 1 I h
BRIEEED! KB BN | ST RN - ! > Joyce Chen

December 5 at \0:22am - Like -g5 1 )
________________________________ I o Species name:

———————————————————————————— . i
(Melogale moschata)

© Tdentification Date:
> Dec. 4, 2013

Y




Aims

* to transform the crowdsourced observation data to

RDF model via using an ontology of citizens as
SENSOIS;

* to interlink the crowdsourced observation data with

other Linked Data resources such as biodiversity
(TaiCOL) and geospatial information (Geonames);

* 10 make the crowdsourced observation dato

» accessible to machines by using the Linked Dato
paradigm and

» readable for humans by means of a faceted
browser.



INformation extraction



Named-Entity Recognition

Problems:
« Chinese word segmentation
« Chinese texts are character-based, not word-based

- There is often no space between characters in written
Chinese sentences

« The lacks of domain-specific corpora such as geography
and biodiversity.

 Shorten names

« We compiled a geo-name lexicon from the Taiwan
Geographic Names database and a species-name lexicon
from the Taiwan Catalogue of Life databases (TaiCOL)

« The named-entity recognition approach we use was
elaborated in a paper we previously published [10]



Ontology Engineering
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Transtformartions from
crowdsourced data to
RDF



Species names

Observation Provider:
Thread ------—---—--—-—-c—-—-cc——-c—-—-=---— —// > Chuang Yu Ta
el il ettt

I\ i Chuang Yu Ta |«
: N
A

#E (Sindian)

- Road kilometre:
594716.3K
(Province Road No.9,
16.3 kilometer)

o Lat:24.95149

o Lon:121.57520

o Lat:151m

Post
section

© Observation date:
2 2013/12/4

Comment
section

Species Identifier:
> Joyce Chen

Y Species name:
o Rl
(Melogale moschata)
© Identification Date:
o Dec. 4, 2013

eoe:iden_559070840853748_01 rdfitype dwctype:ldentification

owl:Namedindividual ;
dwc:dateldentified eoe:iden_time_559070840853748 ;
dsw:identifies eoe:idv_238918712815615_694835510557264 ;
dsw:isBasedOn eoe:token_559070840853748 ;
dsw:toTaxonConcept taxon:380522 .

taxon:380522 rdf:type dwctype:Taxon ,
owl:NamedIndividual ;

dsw:hasName

taibif:380522 ;

skos:preLabel "Melogale moschata subaurantiaca” ;
skos:altLabel "l %E" .



The taxon concept of extract species name
s linked to a URI in TaIBIF

Melogale moschata subaurantiaca (Swinhoe, 1862) at aiwan cataiogue of Lite Lob
http://taibif.tw/lod/resource/Species/380522

Property Value
skos:altLabel Melogale moschata subaurantiaca
spv:altVernacularName_s RIE (zh-tw)

RETR (zh-tw)
spv.class <http:/taibif.tw/lod/resource/Class/4c42df70balal173b20bfcc1132e7ed3>
spv:.class_s Mammalia

EFLA (zh-tw)
spv-family <http/aibif.tw/od/resource/Family/f22835e7f4d83d10625f718f21013407>
spv:family_s Mustelidae

BN (zh-tw)
spv:genus <http/faibif. tw/od/resource/Genus/5d4825579b45a29e247dd39d5deb29e8>
spv:genus_s Melogale

RO (zh-tw)
spv:kingdom <http/Aaibif.tw/od/resource/Kingdom/7e12691cc17616ffa845d697901d583>
spv:kingdom_s Animalia

E5F (zh-tw)
rdfs:label Melogale moschata subaurantiaca (Swinhoe, 1862)
spv:order <http/Aaibif.tw/od/resource/Order/ed06c3f53b30b788c742¢c29¢6d6218ba>
spv:order_s Carnivora

RAR (zh-tw)
spv:parent <http:/Raibif.tw/lod/resource/Genus/5d4825579b45a29e247dd39d5deb29e8>
spv:parentRankPath kingdom:Animalia/phylum:Chordata/class:Mammalia/order:Carnivora/family:Mustelidae/genus:Melogale
spv:phylum <http/Aaibif.tw/od/resource/Phylum/83a3673b63eeb827369a1e15e4185366=>
spv:phylum_s Chordata

s FRFhAMBE [l b



The taxon name of extract species name is
inked to a URI'in TaiBIF

Melogale moschata subaurantiaca (Swinhoe, 1862) attaiwan

Catalogue of Life LOD

http://taibif.tw/lod/resource/ScientificName/380522 ‘@
Property Value

spv:.canonicalForm » <http:/Aaibif.tw/od/resource/CanonicalForm/Melogale_moschata_subaurantiaca>
rdfs:label = Melogale moschata subaurantiaca (Swinhoe, 1862)

is spv:scientificName of = <http:/taibif.tw/lod/resource/Species/380522>

rdf:type = spv:ScientificName

This page shows information obtained from the SPARQL endpoint at http://140.109.28.72:8890/sparq|l.
As Turtle | As RDF/XML | LOD.TW RDF Vizualizer
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I
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I

I

I
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© Observation date:
. °2013/12/4
EN : Photo:

\.\O

: Species Identifier:

I > Joyce Chen

|

|

Species name:
! o [l
(Melogale moschata)

© Identification Date:
> Dec. 4, 2013

Comment
section

eoe:placeOfOb_559070840853748 rdf:type eoe:PlaceOfObservation ,
owl:Namedindividual ;
geo:hasGeometry eoe:point_559070840853748 ;
gn:name "#TIE" ;
owl:sameAs| http://lod.tw/placenames/159624 .

eoe:point_559070840853748 rdf:type geo:Point ,
owl:NamedIndividual ;
w3c_geo:long "121.575200" ;
w3c_geo:lat "24.951490" ;
geo:asWKT “Point(121.575200 24.951490)"Msf.wktLiteral .



The extract place name points to a URI in
Taiwan Geographic Name Database

geoname_tw #159624 o«

Resource URI:
http://localhost:2020/resource/geoname_tw/159624

Home | All geoname tw

Property Value
tgn:Address
tgn:County FAE™
tgn:Kind M2
tgn:Name s

tgn:Phone_no

tgn:Townname FEE

tgn:Xcoord 121.53397E0 (xsd:decimal)
tgn:Ycoord 24.928386E0 (xsd:decimal)
tgn:en_hanyu Xindian

tgn:en_tongyong Sindian

tgn:id 159624 (xsd:integer)
rdfs:label geoname_tw #159624
owl:sameAs <gn:1674828>
rdf:type tgn.geoname_tw

The server is configured to display only a limited number of
values (limit per property bridge: 50).



Triplestore
(BBN Parliament)

http://lod.tw/parliament/

€« C A [\ lod.tw/parliament/explorerindex.jsp

Explore Repository

Home Operations: Query Explore SPARQL/Update Insert Data Export Indexes Admin

Enter @ URI to start the exploration with:

Explore
Graphs
Default Graph
htp://parliamentsemwebcentral.org/parliament#MasterGraph
Classes and Properties
Classes Properties
http://www.w3,0rg/2006/time # DateTimelnterval http://www.opengis.net/ont/geospargl # hasGeometry
http://www.opengis.net/ont/geosparqgl # Point http://www.geonames.org/ontology # name
hp://www.opengis.net/ont/geosparql # Feature http://rs.tdwg.org/dwe/terms/identifiedBy
http://rs.tdwg.org/dwc/dwctype/Identification http://rs.tdwg.org/dwc/terms/dateldentified
http://purl.org/dsw/IndividualOrganism http://purl.org/dsw/toTaxonConcept
http://purl.oclc.org/NET/ssnx/ssn# Observation http://purl.org/dsw/IsBasedOn
http://lod.tw/ontologies/eoe.owl# Token_As_FeatureOfinterest http://purl.org/dsw/hasName
http://lod.tw/ontologies/ecoe.owl# TaxonName sf-asWKT

ntep://lod.tw/ontologies/ece.owl# Post_As_SesnorOutput
http://lod.tw/ontologies/ece.owl# Post_As_SensorOutput
http://lod.tw/ontologies/ece.owl# PlaceOfObservation
http://lod.tw/ontologles/ece.owl# Person_As_Sensor
http://lod.tw/ontologies/ece.owl# Occurrence_As_Stimulus
http://lod.tw/ontologies/eoe.owl# Occueence_As_Stimulus
nttp://lod.tw/ontologies/ece.owl# Image_As_SesnorOutput
http://lod.tw/ontologies/ece.owl# Image_As_SensorOutput
http://lod.tw/ontologies/ece.owl# Geoname



Spatiotemporal SPARQL query

SELECT Distinct ?0Obs ?POQO_geo ?POQO_wkt
WHERE{
?0bs a ssn:Observation;
DUL:hasLocation ?POOQO :
ssn:observationResultTime ?Int .
?POO geo:hasGeometry ?POQO_geo .
?POQO_geo geo:asWKT ?POO_wkt .
?Int time:xsdDateTime ?Time_xsd .
FILTER (geof:sfWithin(?POO_wkt,"POLYGON((
121.756555 24.488236, 121.207238 24.488236,
121.207238 25.141394, 121.756555 25.141394,
121.756555 24.488236))"Mst.wktLiteral))
}Filter (?Time_xsd > "2013-12-19T16:00:00Z2"AMxsd:dateTime )




The query result of SPARQL query

€ > C M [ lod.tw/parliament/sparg|

SPARQLer Query Results

Home Operations: Query Explore SPARQL/Update Insert Data Export Indexes Admin

—ount: 3

S 70030

"<http://www.opengis.net/def/crs/OGC/1.3/CRS84>Point(121.341180 25.060235)"
http://lod.tw/ontologies/eoce.owl#obs 790740334275056  http://lod.tw/ontologies/ece.owl#point 790740334275056

AN <http://www.opengis.net/ont/sf2wktLiteral>

"<http://www.opengis.net/def/crs/OGC/1.3/CRS84 >Point(121.509566 25.042220)"
http://lod.tw/ontologies/eoe.owl#obs 10201138534854786 http://lod.tw/ontologies/eoe.owl#point 10201138534854786

AN <http://www.opengis.net/ont/sf2wktLiteral>

"<http://www.opengis.net/def/crs/OGC/1.3/CRS84 >Point(121.365256 24.905200)"
http://lod.tw/ontologies/eoce.owl#obs 736869536325952 http://lod.tw/ontologies/eoce.owl#point 736869536325952

AN <http://www.opengis.net/ont/sf2wktLiteral>




The faceted browser
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Conclusions

This study explored the issues involved in the use of social
media in citizen science projects, as well as reported our
experiences in transferring unstructured collaborative
iInformation to structured data for scientific purposes.

We shared our experiences in tackling the dato
collection from social process to scientific process.

The successful implementation of this approach can
further facilitate the development of social-media
based citizen science projects.

We believe it also has broader applications in user-
generated content management, and promises to be a
practical solution to an important design problem in
Citizen science projects on the Web.



Future work

« This study uses several tools for storing and
visualizing the RDF triples. To make the browser
more usable, a task to integrate the tools into o

knowledge-based browser remains to be done in
the future.

« Moreover, the triplified dataset should be
considered for linkage to larger linked datasets
such as DBPedia and other resources.
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