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ABSTRACT

Collaborative, social tagng and annotation systems have

1. INTRODUCTION

Over thepast few years, collaborative tagging and annotation

exploded on the Internet as part of the Web 2.0 phenomenonsystems that involve communities of users creating and sharing

Systems such as Flickr, Del.icio.uSechnorati,Connotea and
LibraryThing, provide a communigiriven approach to
classifying information and resources on the Wabthat they can
be browsed, discovered andused.Although seial tagging sites
providesimple, userelevant tags, there aigsuesassociated with
the quality of the metadata and theadability compared with
conventimal indexing systemsin this paper we proposa hybrid
approach that enablesuthoritative metadata generated by
traditional cataloguingnethodsto be merged with community
annotations and tag¥he HarvANA (Harvesting and Aggregating
Networked Annotations) system usesa standanded but
extensibleRDF model for representinghe annotations/tagand
OAI-PMH to harvest the annotatioteys from distributed
community servers The harvested annotationsre aggregated
with the authoritativemetadatain a centralized metadata store
This streamlined, interoperable,
libraries, archives and pesitories to leverage community
enthusiasm for tagging and annotati@ugment their metadata
and enhance their discovery servic@his paper describes the
HarvANA system and #& evaluation through a&ollaborative
testbedwith the National Library of Australia usingrchitectural
images from PictureAustralia
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scalable approach enables

their own metadata, have exploded on the Internet. Sites such as

Flickr [1], Del.icio.us[2], Connota [3] and LibraryThing[4] are
consideed exemplary of the Web 2.0 phenomé§ladbecause they

use the Internet to harness collective intelligence. Such systems
provide a communitgriven, florgani® approach to classifying
information and resources on the Web, so that they can be
browsed, discosred and reised.

Proponents of social tagging systej3] claim that becausthe
termsused to describe the resources are commuigfined, they
are more topical, adaptive andlevant to users than traditional
library cataloguing systemthat use comlex, relatively fixed,
hierarchical lhesauri and authority files. Ternrs suchcontrolled
vocabulariesdo not evolve with popular language and many of
them are irrelevant or anachronistic. Searches by-emxperts
often fail to yield results of relevana that the users expect or
uncerstand. Aithoritative metadata is ab very expensive as it
requiresthe time and effort of expert cataloguers. Social tagging
and community annotation systems on the othend, offer a
mechanism by which théme consumingand expensive task of
metadata generation can Oistributed across communities. It is
also argued that thgyrovide a better measure of usefulness than
softwarebased systems (e.g., Google) that rank resources based
on the number of external links thatipt to a resource.

However, ecent analyses of tagging data [9,50], haveshown
that the indexing terms inpuby untrained users are often
inconsistent and inaccuraté causing documents to go
undiscovered or discovered in the wrong categdhere isalso
the problem of scalabilitylts difficult to predict howFlickr,
del.icio.us, and other folksonordependent sites will scale as
content volume escalateshe flat structure fo Af ol
[11] (long lists of simple tags)are useful for serendijius
browsing But they don't supporimore sophisticatedearching
and browsihg over very large collectiongolksonomies will not
organically: evolve into synonymous clusters; identify preferred
terms; or accrue into broader and narrower terms; featuaiesite
supported by thesauri and ontologiefmally, a major limitation

of social tagging systems is their lack of interoperability. Many of

the popular social tagging systems are centralized,- non
interoperable with ot hetevelsgist ems,
sharing and general |l vy tvosnohtas e mp | «

TagCommons [12]are investigating mechanisms and open
standards to improve the interoperability of these popular
community tools so tags can be shared across communities and
resouce types.
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Despite these limitationgnany cultural, scientific, and academic 19]. Annotation systemsary from: stanehlone applications for
organizations responsible for providing accesslarge online personal colledvns [20,21] to extensions torpprietary systems
collectionsrecogniz the potential valughat community taggers  [22]; to digital libraryfocussed systems [2ZInd general Web
can ad to their collections. ®jects such as theommond13] (a based systems [24In the context of the work described here we
collaboration between Flickr and the Library of Congress) and are interested in clalborative wekbased annotation and tagging
Steve.Museunjl4] are just twoprojects that aim to give online  systemsBut even within this scope, tteare a huge number of
users a voice in describing the content of publitigld systems, for annotating a wide range of target resources.

collections, through online social tagging and annataliols. A significant number ofinnotation systems have been designed

Our hypothesis(and that ofthe organizations involvedn the for annotating specific meaior document types (e.g., Web pages,
Commons and Steve.Mus® projects) is that significant value images, video, Wikis) and include specific client functionality
can be added to a collection by augmentinthoritative metadata  optimized for the particular media typ@ome systems only allow
with communitygenerated metadata that has undergone someannotations to be attached to whole files or specific types of
form of quality control. However there are a number of segmentge.g., keyframesyhilst other systems provide tools that
unresolved challenges associated with implementing such a enable users to interactively specify the segments or regions or

hybrid approachthat are deirring many organizationgrom components to be annotateddost systems provideclient
incorporating community metadata in themetadata stores and interfacesthat allow users to create, edit, delete and query
search serviceSheseinclude: annotations, as well as view armlowse existing annotations.

Some systems allow users to respond to existing annotations
generating hierarchical annotation threadsny systems enable
users to be autaatically notified of newannotations on particular
topicsor by particular users byibscribing toRSS/Atom feeds.

e How to carry out quality contradf the community metadata
without adversely impacting on the spontaneity and
simplicity of the tagsand with minimal cost and eff@rt

e How to provide a measure of the authority of the source or
author of the community-generated annotation®nd how

best to use thito rank retrieved resufs 2.1 Informal versus Formal Annotations
e How to access annotations and tags distributed over multipleAnnotations may be informal (free text) or formal. Formally
different sites, systems and platforingith different APIS defined annotations conform with a hierarchical set of fields and

values specified within an XML Schema or RDF Schesnd
controlled vocabulariesTypically an annotation record contains:

a body (e.g., one or more keywords; and/or a free text
description); the name of the author; date of attachment; and a
link to the annotated resource or a pointer to a locaticenchor
within the esource.

e How to streamline the retrieval and aggregation loé t
community metadata with the authoritativetadata?here
are no standards for representing defining tags and
annotations;

e How bestto exploit, distinguishand display the community
metadata through enhanced search, discovery and
presentation servise Il n some cases, the annotati ons

e How to identify terms from folksonomies that are candidates the structure and formally defined constituents are based on
for inclusion in existing controlled vocabularies, to improve concepts defined within a given OWL ontolof36]. Ontology
the relevance of authoritativenetadata anthe success rate  based annotations are valuable because, in addition ittztiaih
of discovery servicés and quality control, they allow reasoning about the object they are

. . . annotating. Wthin the context of this papewe refer to
In this paper we describe the HarvANA (Harvegti and g pap

Aggregating Networked Annotations) system that we have
developed at the University of Queensland. The objectoe
HarvANA areto identify the optimum approagss)for leveraging
community annotation/tagging systearsdto develop an efficient
streamlined systemblasedon open standards and comprisanget

of open source serviceshat enables collections managers to
exploit the resulting metadata to improve discovery and reasoning
across digital collections. In the process, the aim &@doidertify
solutions to the challenges listed above.

annot ait besause othis mankp enables the annotated
resouces to become accessible to the larger Semantic Web.

2.2 Tags versus Annotations

i T a que @ importantsubclass of annotations that comprise
simple, unstructured labels or keywords assigned to digital
resources to describe and classify the digital resdietge a web
page, image or blog post). Tags allow the user to organize
resources into categories (groups of resources with the same tag)
2. BACKGROUND so they can be more easily retrieved later. Users can define their

Webbasel collaborative annotatiorsystemsare designed to ~ OWn tags based on the terms that seem most relavahe time

enable online communities of users to attach descriptive terms to@nd can choose to share them with others in their social network.
Web resources as a way of organizing the content for future The tags produced by a community of users evolve organically
navigation, fitering or searchWhen applied to digital resources OVer time and can be aggregated to form a community vocabulary,

al

annotations represented using R[¥6] o r OWL as nAsema

shared viathe Web, annotationgrovide a very powerful ¢hristened a fifol k[2028lo%wghsocialy Van

collabaative tool - enabling the capture andissemination of ~ tagging  approaches have also been described as

indi vi dual sé and particlargigital pesoarces. n sO €at phonyotc | a[8% o f i daltiisemo buted cl assi
[30]. Hammond et d3l]descr i be soci al-ugé@ggin

There are a hugvarietyof both annotation types arsystemdor
creating and reising them. A number of researchers have
attemptedto identify dimensions bywhich to categorizeboth
annotationg15,16] and the plethora ofannotation systemf 7-

or grassroots approach compared with the traditional-dapvn
appoach of institutional classification based on formal and less
flexible classification systems.



2.3 Architectural Models central server has to download remote RDF annotations to the

Most Web annotatiorsystems comprise: an annotation creation/ 10cal server as quickly and efficiently as possible, whilst
authoring and attachment interface; an annotation browse, searcfl@in@ining synchronization with the most recently added remote
and retrievhinterface; and an annotation storage and indexing @hnotations and performing data merging, inferencing and

component. Figure 1 provides a higivel view of a collaborative  duerying over the integrated data seferhaps with the inclusion
Web annotation system. of some ranking or weighting mechanism to give more or less

weight to ttose annotatiog provided by mostrusted colleagues

or organizations. Previous approaches to querying and
aggregating distributed (RDF) annotation seras be divided
into two categories

User Interface
- attach, share, view, edit annotations

See This!
Keywords

Hilar YouTube
Descriptions
Assessment, Opinion

e RSS Feedsi using this approach, the central agency
subscribes t&RSS feed$32] from the distributed annotation
servers. Because this approach involves the continual
transmission of small amounts of RDF data associated with
any updates, it is not controllable by the agency receiving the
feeds and is not scalable wheatabases of considerable
dimensions are involved.

e Peerto-peer approaches- each annotation serveis
consideredas a peer with its own local RDF datahd&BF
queries are broadcast to each peer and the results are
aggregated on retrieval. Systems likeutgtla [33] and the
RDFPeers framework34] suffered from scalability issues
because of the computational burden when many users are
simultaneously querying each servedowever, there are a

= Annotation
WebServer HTTP - s Server
Web Browser +Plug-ins

Figure 1: High level View of aWeb Annotation System couple of projects [35,36]that areinvestigating specific

The man dichotomy betweesystem architectures, is whettibe algotithms to improvethe scalability of annotation exchange
annotations are stored separately from the documents they are N PeeFto-peer applications.

annotatingi or whether they arstored together on the same Within the HarvANA projectwe propose aovel, thirdapproach
centralized siteFlickr is an example of a centralized application - retrievingannotation datatoredon multiple distributed srvers

that stores the resources and the tags on the same systénatan  via anOAI-PMH [37] interfacesitting on top ofthe anotation
requires both resource providers and users to submit theirserversThis approach involves mapping thenotationstored
contributions via the one sit&he separate storage approach calls on an Annotea servén the Dublin Core metadatateema and

for Web servers and data storage dedicated to annotations whiclperiodically harvesting theily having the central agency send
include hyperlinks to the original target resources (viald). OAI-PMH (HTTP) requests to the serv@he adantages of this
Although separate storage carries overheads associated witl@pproach include:

maintaining HTTP access to indexed storage repositories and wel» It is controlledby the harvesting organization;

servers, and maintaining links between annotations ande It can be configured to run periodically at set times (e.g.,
documents, it has a number of advantages. The decoupling of the  hourly ornightly when network traffic is low);

annotaions from the content allows more control and flexibility e  Date stampsf(om and until) can be used to only harvest
over how the annotations are accessed, processed, presented and update since the last harvest;

re-used. If the annotations are on a separate server, then access, |t provides a platforrindependent, standardized approach
authorization and posting of responses can more easily be  thatis independent of the actual tagging system or the type of
controlled and restricted to a particular community of users. resources being tagged

Separation allows a single resource to be annotated in manys  OAI-PMH has leen widely adopted and has been shown to
different ways by users on the same annotation server or on be scalabléor large distribted collectiong38].

different annotation servers, using different commuspigcific

terminologies or ntologies. Separating the annotations from the 3.2 Quality Control

resources alsavoids the copyright issueat arise when having  Despite the enthusiasm and hype arosndial tagging systems,

to store a copyf the digital resourcesn the social tagging site recentanalyses[9,10] have revealedhat there is a significant
degree of idiosyncrasy, incdetency, contradiction and
3. RELATED WORK inaccuracywithin folksonomic tays. Significant numbers of tags
. include misspellings, por encodingacronyms punduationand
3.1 _Metadata Ag_gregatlon o compound &gs that omispacesBoth surveys also found a high
The importance of being able to aggregdistributed metadata roportion of tags |l abelled Ator
from a range of sources has been recognized by a number o5ych erroneous and natescriptie tagging may not matter if the
projects. Annotea [39, TagCommonsg[12], Steve.museunjl4] number of taggers reaches Acriti

and Rich Tags [58] have atecognized the need for standardized the number of tags may be very low and such errors will make
ways of defining annotations and tage they canbe shared  respources difficult to find.A second major disadvantagef
between communitiesHowever he problem of annotation  gistributed classification systems ihetr flat structure and
aggregation isstill largely unresolved The challenge is that a  consequent inability to handle synonyms (multiple tags with the



same or similar meaning) and homonyms (a single tag with
multiple meanings). The lack of hierarchical structure {slabs
relationships) between tags fails to identiationships between
resources of the same or similar typgainleading to reduced
precision and recall.

Significantresearch effort isurrentlyfocused on mechanisms by

which tags can be improved and more useful formal semantics can

be derived fronsimple community tagging systems. The aim is to
optimize the tradeff between the simplicity and freedom of
community tagging and the benefits to search engines of

hierarchical structured vocabularies. Suggested approaches have

included supervised folksomiesi in which taxonomists work
with an underlying folksonomy that has evolved through
community participation to add syntax and structure [52]. Another

harvest community, distributed metadatasocial tags and
annotaions
e To develop a set of easily deployable tools and services for
attaching annotations, harvesting annotations, aggregating
distributed annotations with metadata, searching and
browsing aggregated metadata and presenting search results
and associated aatations
e To investigate the optimum approach nmaking both the
authoritatie metadata and community tags/annotations
accessible tthe search engine to enharsearch services
To investigatehe optimum user interface for presentifgut
distinguishing  bwveen) both the metadata and
annotationfagsassociated with retrieved resources
e To evaluate the system througéxtensions toan existing

approach idsectdifomit lod @mmgymy o i n  whi Ghmudity ghhofatiorf dystenC¢-Annotea)[44]; a testbed
provided with suggested and popularstdgom an ontology, but collection of imagesfrom the PictureAustralia collection
still have the optiona define their own tags [585]. Guy and hosted by theNational Libraryof Australia (NLAY48]; and
Tonkin [9] and Mejias [56]suggest a combination of pest the participation of and feedback from a particular
processingpd ot Mecltags together Wnhufity df ékSertiskdoption of

best practise guidelines. Tharpdox is thasuch guidelines will

The remaindeof this paper descrilseghe outcomes of the project

impact adversely on the freedom and ease of use of the systemyjithin the scope of these objectives.
Another approach to managing the large numbers of tags that

accumulate over time and usage is to cluster or group them
either a priori by the users or posteriori using dustering
algorthms.Suggesticabs
priori approach.

Fort he Har vANA system we
directedf ol ks o no my 0 hea prering dagsh usershare
provided with suggested and popular tags from amtology
(specified at system configuratioblit they still have the option to
define their own unique tags. This approach is stabldiexible,
ensures maximumsemantic richness of the metadata and
facilitates easy adaptatiorio a different community siply by
changing the backend ontologd pull-down menu provides the
interface to ke ontology when inputting and searching on tags
When a user searches on a parent tagteatis withthe parent
tag, synonym tags or chileh tags areretrieved. The class
hierarchies are alsmcorporated within the tag cloud to embed
multi-level structuring.

In addition, HarvANA restricts access to the antiotaserver via
Shibboleth identity managemenOur approach is to provide
annotation services for a closed commyniwith specific
knowledge or expertise rather ttan the gneral public. This
reduces the proportion aficorrect, inappropriate or misleading
tagsand olviates the need for a moderator to check annotations.

4. OBJECTIVES

Discussions with the National Librargf Australia (who were
keen to be involved in a pilot project investigating the value of
community tagging to public collections) led to the proposal of a
collaborative project with the followingbjectives

e To identify a common model for modeling tagsdan
annotations acros&/'eb-based collaborativeystems

e To develop a standardized approach foetrieving,
aggregating using and presenting metadata attached by a
number of distributed sources e.g., authoritative institutional
metadatas well as annotatiormd tags attached by different
users using the same or different systems

e To developand evaluatan architecture that involves adding
an OAFPMH layer toan annotation server to periodically

5. ACOMMON MODEL

A common extensible model for representing annotations and tags

Ra ex&8mplg afrtha [ 5 7s] esdertial @0 ensure compatibility and interoperability of

annotation and tagging systems and the sharing anseref tags

d e-c i dgerkratdd O wittfind @iffedent tcdiménunifiee Nahedyding gsites

Although a number ofinitiatives have proposed alternative
model s, t he W3CO6s [39nsremdrging asRD F
defacto standard for modelling annotations and itagsving been
adopted by a large array of both clients and servers, including:
Annozilla, whichis an Annotea implementation for the Mozilla
browser [41]; annoChump [42] Vannotea, an Annoteaased
collaborative annotation system for multimedia obj¢48j; and
Zannot, a Zope annotation senbased on Annotdd0].

The Annotea model specifies th@lowing attributes associated
with an annotation:

e body(the actual textual description or tag vdk)e
type(the toplevel class isnnotation but possible sub
classes includeeomment, query, review, rating, assessient
creator(the author of theraotation or tag);
e date_createdthe date the tag/annotation was attached and
published).
Extensions are possible through the addition ofh&r optional
attributes that might includields suchas:language, media_type,
format (e.g.,the annotation mage aURL, audio, image, vidéo
XPointer [45] provides a staratdized method for locating
annotatims within XML and HTML documents but is inadequate
for fine grained specification of regions or segments within
multimedia resources e.g., the region ofimage, a scene from a
video. Such segments require mediependent locators thate
specifically defined througla new attri
attribute in Figure 3. In addition, security in the form of access
control can be implemented by the adaliti o f an
attribute, which points to a machi@erpretableXACML policy
[46]) associated with the annotation itself. Such a policy specifies
who can read, edit or delete the annotation. The enforcement of
such a policy relies on the authieation and identification of
users of the system through an Identity Management system such
as Shibboleth [47]

but e e.

g.
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target

( comment, rating, question, reference)

example.html

“"Annotation”
(or some
sub-class)

“"this is a very
interesting
paragraph”

"2000-01-10

T17:20Z" language

.

e Y L4
‘ English //J P N

access_polic N R
inid social, community,

harvesting, mashup

[ xacmlxml |

Figure 2: Annotea RDF Model for Web Annotations
6. SYSTEM ARCHITECTURE

Within the HarvANA system, community annotatioae stored

on (one or more) Annotezompliant annotation servers that are
separate from the collections that they are annotating. An OAl
PMH interface has been built on top of the Annotation server(s).
This enables the periodic harvesting of new annatati@ince
the last harvest) by sending ORMH (HTTP) requests to the
server(s). The harvested annotations are then aggregatethevith
institutional metadata to enrich the metadata store thwi
community knowledge. Figure[@ovides a highevel view of tle
HarvANA system architecture.

b By

Community generating

Web annotations
Search \éVeb .
Interface earc
interface “"""""
Authenticated
Annotation
Periodically Periodical Service

Harvested
Metadata

Harvested
Annotations

Figure 3: High-level View of the HarvANA Architecture

In addition, a security interface based on Shibboleth user
authentication [47] and XACML access controls [46] has been
implemented which restricts access to the anrwteterver (and
individual annotations) to the members of specific online
communities [57].

6.1 Underlying Technologies
HarvANA usesW3 Cdés Annot ea
RDF Jena data store for storing and querying annotations. An
Annotea client plugn for Internet Explorer and Firefox has been
developed that enables users to create and attach annotations

a B8] artd art i °(I5igur8 g &l

annotations. Users can search acrassotation attributeshat
include creator, date, keywords or fréext searching over the
description. Quality camol of the annotations is providethy
validating annotations/tags against the schema and restriagisig ta
to the specifiedntologyi accessible via pullown menus within

the annotation creation interface.

The Annotea server is implemented using a Tordaah Servlet.

The RDF annotations are stored using the Jena API over a
MySQL database. The OARMH interface on the Annotea server
was developed by mapping the RDF annotations to unqualified
Dubl in Cor e and incorporating
within the Tomcat Java Servlet container. This enables HTTP
requests to be periodically sent to the Annotea Server to retrieve
any new or updated annotas as XML records. These are then
incorporated within the original institutional metadata stamnel
indexedusing Lucene

Java Servlet Container (Tomcat, etc)

Annotea service configuration descriptors

Annotea serviets and filters OAlCat serviet

Annotea OAl Catalogue

Annotea
Annotea (core) Record RDF to
Factory oai_dc

(RDF)

Annotea Datastore Driver

Jena Driver

Jena over MySQL

Figure 4: Technical Componentof HarvANA

7. TESTBED AND CASE STUDY
We are currently evaluating HarvAN#rough a collaboration
with the National Libranof Australia (NLA). Our aim igo assess
HarvANA as a valueadd community service that rcarun in
conjunction with existing repository search services, such as
PictureAustralia, MusicAustralia or PeopleAustraliae aim isto
provide annotation services ta community of experts wit
specific knowledgdahat wouldenhance the descriptive medaal
for a specific collection.
PictureAustralia is an NLA project that provides a federated
discovery service to more than 1 million images from 31
contributing organization448]. Pictur eAubsded al
search interface uses a central databaseetddata held at the
NLA, that has been harvested from the contritputinganizations
using OAIPMH. Incremental OAIl harvests (of updates) are
carried out on the larger sites every night and the smaller sites,
once per week.
To evaluate HarvANA we acquired selection of architectural
images and metadata from PictureAustralia. We built a local
replica of the PictureAustralia system on a MySQL database and
Web server at the University of Queensland. We then developed
an (OWL) ontdogy of architectural term¢58] that limits the
keywords or tags to a set of controlled, mactpnecessable terms
% CAkiotmmuaf
architecture department at the University of Queensl|ai
eneric annotation creation interface wastomized by tailoring

e underlying annotation schema and incorporating the

resources retrieved via a Web Search Interface. The system . pitectural ontology. We then set up an annotation server for

supports the annotation of web pages, images, video, audio andyring the annotations and set about creating annotations about

3D objects (protein cstallography structures). In addition, the

the images and storing them on the server. Thd-EMH

system provides a user interface for browsing and searchingynnotation harvester was configured (using the Quartz scheduling

expertsothaver e

O (

aob
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library) to harvest updates to the annotation server every hour.page. The search can be refined by clicking on a related tag name,
The harvested annotation records are incorporated within theor expanded to searcimall relaied tags.

NLA met adat a stor e, but saved as fannotati on recordso,
distinguishable from the original institutional metadata records.
Thelinkt o t he i mage & sfivelad tihe fihel abhonati on

DC metadata record. Table &hows both an authoritative
metadata record and anretation record for anriage accessible
via PictureAustralia bubeldin the State Library of Victoria.

7.1 User Interface

7.1.1 Creating and Editing Annotations

Figure 5illustrates the Annotea sidebar ( a client pingor IE

and Firefox) that provides a browdesised interface for creating

and attaching anot at i ons to images retrieved via the NLAOS
PictureAustralia Web search interfatésers specify ditle, type

and the actdaontent (free textlescription anar keywords).

{2 http://localhost:8777/pilin/au.edu.uq.itee.eresearch.pilin.gwt.Main/image/51 - Windows Internet E

93 o 77 plinfan.eduua gl
W & & 8777 Ipiinfau.eduug. i h |
Annotea X
Browse Annotate | Search | Share |

Tle: [RoseSederHowse
Tope: [Keyword |
5 e |
—Keyword
Classes | Properties |

@ © 0 95Classes, 0 Instances

E hittp://metadata. net/pilin/Australiandrchitecture owlfDwelings 4|
<

Figure 6: Enhanced Picture Australia Search Interface

mage - Windows Internet Explorer

ustraliar

3 -
C hitp://metadat IHH <
]

hitp.//metadata.net/pilin/Australiandrchitecture. owlD + | Add
3

eResearch
Pictures

Rose Seldler House,
Seidler, Harry,

Metadata

Seidler, Harry

hEtp: //www.environment.gov.au/cgi- bin/heritage/photodb/imagesearch. pl?
proc=detail;barcode_no=rtoe447

Copyright DEW

Architacture; Houses

Annotations loaded. =

Figure 5: Creating an Annotation using the Annotea sidebar

ist house for his parents Max and Rose Seidler. They lived here

Keywords or tags caeither be selected/autmmpleted from a
pre-defined ontology (of architectural terms) or newly defined.
When creating a new annotation, the user may also define an .
(XACML) access policy or attach a Creative Commons license. S P N

The newy created annotatiors ivalidated against tHiRDF model SERIEATEE RS cuERas A pehoume faienst (e
andassigned a unique persistent identjftezfore being saved

7.1.2 The Enhanced SearéPresentationinterface Figure 7: Displaying Library and Community Metadata
The NLAGS e-Rasesl t dearap interfade tdhe

PictureAustralia image collectiomas extended to enablsers to

search across onl institutional metadata only community

annotatios or both Figure 6illustrates the extended search

interface If the option to searchcommunity annotations is

selected, users may choose to searctags, description, subject,

title, dateor creatorfields. For example, a user may search for all

resouces annotated by '‘Anna Gerb Sel ecti ng t he fimor e
informationo button displays de each thumbnail
auttoritative metadateabove the annotations (in chronological

order) usng colours to distinguish between them (Figure 7).

7.1.3 Tag Cloud Browsing

A tag cloud showing the most popular tags is generated and

displayed at the top of the search page (Figur€&Bgking on a

tag in the cloud triggers a search ifi@ms with that tag,y®onyms

or children tags When the results are displayedl, relatedtag

cloud (showing tag that are related by subClass or

equivalentClas relationships) islisplayed at the bottom of the Figure 8: Browsing via Popular and Related Tag Clouds

rber, 2066-01-36 23:31:37.0)




