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ABSTRACT

This paper presents a prototype of an ontologybasenantic
annotation tool Saha. The tool eases the processeafing
ontological descriptions of documents by providiagsimple
user interface that hides the complexity of ont@egfrom
annotators. Saha is used with a web browser, asdpports
collaborative distributed creation of metadata bgnteally
storing annotations, which can be viewed and editedifferent
annotators. Concepts defined in external ontologias be
imported and used in annotations by connecting Smha
ontology servers. The tool is being tested in peatsemantic
portal projects.

Categories and Subject Descriptors
H.3.1 [Information storage and retrieval]: Content Analysis
and Indexing 4ndexing methods.

General Terms
Design, Experimentation.
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1. INTRODUCTION

Provision of semantically rich, ontology-based rdata is one
of the major challenges in developing the Semawigh. In

recent years, various annotation systems have dmerioped to
face this challenge [14]. There is, however, a latlsystems
that 1) can be easily used by annotators unfamiliéth

technical side of the Semantic Web, and that 2) ale to
support distributed creation of semantic metadaaaetd on
complex metadata annotation schemas (ontologies)this
paper, we present an annotation tool, $g1&], aiming to
satisfy these needs. Saha is browser-based in twdsupport
wide and distributed usage. It has simple userrfate that
hides complexity of ontologies from the annotatmd adapts
automatically to different metadata schemas. Salepats
collaborative annotation of web-documents and it cdlize

ontology services for sharing URIs and importingh@epts
defined in various external ontologies. The tooltasgeted
especially for creating metadata of web resouroesemantic
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web portals. It is being applied to various applaras within the
National Semantic Web Ontology Project in Finland
(FinnONTOY.

2. SAHA ANNOTATION SYSTEM

2.1 Design rationale and implementation

In order to develop an annotation system that waaldeasy to
use and that would support the creation of semalhticich

metadata, we identified four basic requirementsofar system.
These were also features that we felt were not atigg well

enough in many of the current annotation platforms:

1) The system should, as a rule, hide technical cdacep
related to markup languages and ontologies fromsts.
Typically, this means e.g. hiding URIs and compltass
hierarchies from the annotators. This should nowéver,
be done at the expense of expressiveness of the
annotations.

2) Annotations should be based on annotation schemas,
which are ontologies that define the structure of
annotations and guide annotators in their task.Skseem
should form its user-interface automatically acawydto
the annotation schema loaded in it.

3) The system should support collaborative distributed
annotation, where the annotation process can beedha
among different annotators at different locations.

4) In order to make the system platform-independeoinfr
the annotator’s point of view, it should be impleresl as
a web application.

It has been widely argued that automation is neddethe
annotation for the Semantic Web [1],[12],[14]. Tdeare,
however, limitations to what can be done automHyic@hese
limitations usually lead to either missing or inemt
annotations (low recall/precision) [14]. For examplit is
difficult for an automated system to recognize saioaelations
between entities it has extracted from a docun@nQue to the
limitations related to automation, most of the euir
(semi)automatic annotation systems still need human
intervention at some point in the annotation precg®]. In
Saha, our primary goal has not been the automaifothe
annotation process, but rather to support the ioreabf

2 http://mww.seco.tkk.filprojects/finnonto/



annotations that cannot be produced automaticallihough
requiring a lot of work, such annotation can benses a
collaborative effort, comparable to the creatiomifferent kinds
of Wikis®.

The basic architecture of Saha is depicted in &durlt consists
of the following functional parts:

1) Saha application which is run on a web-server. It stores
and distributes annotations and creates web-palges w
form the user interface used in creating annotation

2) PostgreSQL-databasewhich is used to store the Jena’s
ontology model containing schema and annotations.

3) Annotators using web browsers to interact with the
system.

4) The ONKI ontology-service which is used to fetch
concepts defined in external ontologies and to eshar
instances created by the annotators.

5) Applications using the annotationscreated with Saha.
Annotations can be retrieved in RDF/XML using HTTP-
GET
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Figure 1. Architecture of Saha

Saha is a web application implemented using the chApa
Cocoort and Jena frameworks. It is designed as a web
application in order to impose as little requiremseas possible
to the end user’s computational environment. ToSedea, all an
annotator needs is an appropriate web browser avitinternet
connection. Saha uses extensively techniques sutdwvascript
andAjax€ in order to provide annotator with simple and aéts
user interface.

2.2 User interface
The user interface of Saha is comprised of two npaiges. In
the first page, depicted partly in figure 2, thexatator sees the

3 http://en.wikipedia.org/wiki/Wiki
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annotation classes of an annotation schema arldds@search
and open existing annotations or create a new dme

annotator can also create a new subclass for aptation

schema class in order to specify the class hieyarthis is an

optional feature and can be disabled. In ordereepkthe user
interface as simple as possible, more elaboraamyt-editing

features, such as creating new properties, araidsed! A new
annotation is created by choosing a class anddythie URL of

the document to be annotated. Existing annotaticars be
searched by their labels or by the documents thagtate.

EISAHA - Annotaatioeditori - Mozilla Firefox
File Edt Yew Go Bookmarks Tooks Help

(]zl - [ ., - @ I:I @ [ = Fitpifftocahost hafsaha, 20405320636 36BI6E80

SAHA - Annotation Editor

o Content Object

o Image
o Text
o Article
o Abstract
e Blog
o Form
o Discussion group Annotation
e Journd, magazne
o Book classes of
o s Bale / an annotation
o Shideshow schema
o Collection
o Database
o Tahle
o Package
o List
o Directory
o Link list
o Sound
o Vid
o Content process N
o Content service ew
o Interpersonal service annotation
o Ask the expert -service .
creation
Article: create a new annotation
|— Enter an URL of the document to be annotated Annotation
) search
Article: search for annotations Z (autocompletion)
Search: * by label © by URL /
Enter a search word
| New

Article: create a new subclass subclass
' creation

[— Enter a name for the class —

Done

Figure 2. User interface of Saha: the class selemti page

In the second page of Saha'’s user interface, depintfigure 3,
an annotator can edit annotations and view the meats to be
annotated. With Saha, any kind of a document (HTpage,
PDF-document etc.) that can be referenced by a ¢RI be
annotated. However, the web browser being usedtsetimits
to the kinds of documents that can be viewed inaSabser



©J SAHA - Annotaatioeditori - Mozilla Firefox
Ele Edit Wew Go Bookmarks Tools Help

I, w2
v 1« B ) D)) [ nttpidfocaihostiseas/sahafsaha. 204053206 3638365360106 721 16376292846

SAHA - Annotation Editor =

0 |G

A name given to the resource.
Document: http:/fwww seco.tik.fi 9 f
Class: Article Semantic Computing Ressarch Group Remowve
v Close |
» Cancel
» Remaove annotation e —T]
Document abstract

# A summary of the content of the resource,

Autocompletion

search-field foran |—

object property

Field to add a literal

Property’s label and
description (rdfs:comment)
Creator
An entity responsible for making the resowrce available

value for property |

Semantic Computing Research Group (SeCo)

Making computers and the web more inteligent and interoperable!

print this page

Frame viewing the
document being annotated

|
|
|HOMEPAGE SeCo welcomes you! Have you tasted the
semantic web? |
IMISSION The Semantic Computing Research Group (SeCo) researches machine-processable I
INEWS semantics related to, e g., the Semantic Web. We are located at the Helsinki University of (55 st o |
Technology (TKK). |
IPEOPLE
PARTNERS Our research is focused on semantic media technologies, such as the Semantic VWeb and J
intalline eh congre: itign b e A puhlicatinne e protohme
| Dane 7

Figure 3. User interface of Saha: the annotation e

interfacé. The annotation page shows properties of the selec
annotation class in a simple form, which can bedusesupply
values for the properties. In figure 3, an annotatielonging to
the class “Article” and annotating the documenthwiite URL
“http://www.seco.tkk.fi" is shown. The annotatioashone literal
value defined for the property “Title”. The annatatan edit the
value by clicking on it. Defining an object valusuch as
“Creator” shown in figure 3, is explained in detailsubsection
2.6.

2.3 Annotations in Saha

Annotations created in Saha are based on diffemetadata
annotation schemas, which are defined in OWL. picsl use
scenario, a schema describes some specific aietedst and is
created by an administrator of annotation projébe purpose
of an annotation schema is to define a descripgonplate for
annotation construction [13]. The schema helps tatos to
describe resources in a consistent way and it eaeffectively
used to construct a generic user-interface foapi@ication.

" The document being annotated is viewed in a fraftke web
browser cannot view the document due to unsuppdotedat,
a blank page is displayed.

In Saha, annotations are instantiated classes rapenpies of an
annotation schema, which are linked to the docunfesihg
described. The linking plays an essential role mmcations,
because 1) an annotation is separate from the deduih
describes, and 2) the way linking is done affelcesrheaning of
the relation between the annotation and the docuriiéere are
two ways to associate an annotation with a docurimeaha.
The first one makes the assertion that the docurierdan
instance of one specific class defined in the sehdincan be
thus used efficiently to classify documents. Anregke of this
kind of an annotation is expressed in RDF/XML below

<saha:article rdf:about="http://www.seco.tkk.fi/">
<dc:title>Semantic Computing Research Group<ite:t
</saha:article>

The second method associates an annotation wittdbement
by using a named property, which is defined in daheotation
schema. This idea is similar, e.g., to the usage pfoperty
“annotates” in Annotea [7]:

<saha:article rdf:ID="20060725104739">
<saha:annotates rdf:resource="http://www.secditkk
<dc:title>Semantic Computing Research Group<ite:t
</saha:article>



An annotation created with Saha describes a documera
whole, in a sense that it is not being associatéth any
particular section, sentence or word inside theudwmt. If we
wanted to annotate certain parts of the documestwould
have to use some fragment identifiers, such as i¢exd, and

could only annotate documents which support fragmen

identification. The reason why we are not using mentifiers
is, that in our approach the main goal of annotetiis to put a
document in relation to other documents and to es&as a
semantically described index, which can be used &g
categorize documents or to search a particularrdentiamong
a group of documents. This is similar to the ideappsed in
[9]. Our way of using annotations differs from tapproach
where annotations are used as additional piecésfaimation
associated with some specific parts of a documeshiaae shown
to the reader. This kind of an approach is usedire 4nnotea.

As stated earlier, an annotation in Saha is aranest of a
schema’s class that describes some document &eéhig linked

to it using the document’s URI. We make a distimttbetween
the annotation of a document and the descriptiosoafe other
resource or concept that is somehmlated to the document
being annotated. In addition to containing classes properties
used to annotate documents, an annotation scheeth with

Saha can also contain classes and properties faridimg

resources that are not documents. In other wordanaotation
schema can form a basis for the local knowledge (#6B) that

contains descriptions of different kinds of resasrthat may or
may not exist on the web. These description&Brinstances
can be used as values of properties in annotatiims.KB is

refined and extended when new annotations are pestjuas
they require new KB instances to be created.

2.4 Annotation projects

Saha supports collaborative annotation and sharofg
annotations throughannotation projects Each annotation
schema loaded to Saha forms an annotation prajddéth can
have multiple users as annotators. In practiceammotation
project is a Jena’s ontology model stored in aluta.

Each user of an annotation project sees all thetations and
KB instances of the project and can edit them, el & create
new ones. An annotation project can belong e.g.aio
organization or some other group of people, thatpgoducing
annotations using a certain annotation schema. Ehx@mrgh the
annotations and KB-instances created in one pragehot be
directly edited and used in other projects, KBanses can be
exchanged between projects to allow semantic oglatbetween
them (see subsection 2.7).

2.5 Meta-schema

In addition to describing annotations’ structureamannotation
schema, we also need a way to define/the schema is actually
used during the annotation process. Although rd&fsing the
use of a schema could in most cases be expressegl the
schema itself, it is often useful to separate ttieema design
from its use [2]. In Saha, this is done using theta-schema
which is a simple RDF-file that describes how ataiar
annotation schema is used in a particular annotgtioject. The

8 http://mww.w3.org/XML/Linking

meta-schema of Saha is used to define, among othiees
following settings for an annotation project:

The classes of annotation schema, which are shawn o
the class selection page (see figure 2) and whioh ¢
thus be used to create new annotations.

The property (or properties) of a class, whose evasu
used as rdfs:label of an instance of the classsdlaee
typically literal properties, like the property ‘ma” of
the class “Person”.

The order of properties of a class, in which they a
shown on the annotation page (see figure 3).

The classes of the annotation schema whose instance
are exported to an ontology service. This featutebs
explained later in subsection 2.7.

The meta-schema plays an important role in impm@vihe
usability of the system. For example, when an atootcreates
a new annotation, the rdfs:label can be autométicahstructed
for the annotation instance according to the mekea, saving
the annotator from defining it manually. The methena
improves the usability of the system, but it masoaénable the
use of a same annotation schema in different atiantprojects
by allowing the schema to be used differently icheproject.
For example, there may be a different set of aniootaclasses
shown in the class-selection page of each proJémt.use of the
same annotation-schema in different projects erdmnte
interoperability of annotations as it decreases tleed to
develop distinct annotation schemas for differerdjgrts. In
other words, when the same schema is used in dliffer
annotation projects, there is no need to specifippimys
between annotations created in them.

2.6 Creating and using KB instances

An annotation schema’s object properties may hawve t
different kinds of values. They can be either cpieelefined in
an external ontology or, alternatively, KB instasiceThe
rdfs:range can be used to define the types ofnostthat are
allowed as values of a property. If rdfs:range d¢ defined, an
annotator may choose any type of resource he omwsin¢s to
use. When a concept of an external ontology isetaided as a
value of a certain property, the project's metaesch must
contain a mapping between the property and thelamteserver
hosting the external ontology. According to thisppiag, Saha
can send the query used to find a concept to gie antology-
server.

When defining an instance value for a property, aheotator
must first check if the annotation project’s KBealdy contains
an applicable instance to be used as a value.iFhés prevent
annotators from creating multiple KB instances thiatrefer to
the same resource. If an appropriate instance tdmndound,
the annotator can create a new one. Figure 4réitest the input-
field of object property named “Creator”, which hasclass
named “Person” in its range. An annotator has typetom” in

the input-field. The system has searched the KBHerinstances
of the class “Person” with an rdfs:label value thahtains a
(sub)string “tom”. The search is done on the bamlgd using a
technique similar to semantic autocompletion [5]seanantic
extension for the idea of completing input sear@ywords



online, proposed in Google Sugdesthe results of the KB
search are shown in a menu appearing below the-frgd after
the search. The annotator may choose to pick on¢hef
instances returned by the query, list all instanakeshe class
“Person” or create a new one.

Figure 4. Instance-search using autocompletion

If the annotator chooses to create new instanciglag box is
opened providing fields to supply values for ins&ls
properties. Figure 5 illustrates a dialog box, whis used to
create a new instance of the class “Person”. Thatiform of
the dialog box has the same functionality as thetation page
of Saha has. The instance is created and storéukeifKB by
closing the dialog box. After that, the instancd e available
to be used in annotations.

Figure 5. Dialog box for creating new KB-instance

The previous example showed how new instances eancated
on the fly when annotating with Saha. The classesl tio create
new instances need not be as simple as the clemsdiP

presented here. Instead, they may well have sonjecteb
properties that require other instances as valunéssa forth.

Saha can be thus used to describe diverse semalations and
structures.

® http://labs.google.com/suggest/

2.7 Utilizing ontology services

An important feature of Saha is its ability to cenhto the
ONKI* ontology service framework developed in the
FinnONTO project [10]. It allows annotators to inmpooncepts
defined in external ontologies and also to shareih@ances
with other annotators that work on different antiotaprojects.
This kind of instance sharing and use of sharedlogies is
vital when pursuing the semantic interoperabilitetviieen
different Semantic Web systems.

Figure 6 illustrates an example of how the ONKIvear can be
used when creating annotations in Saha. An anmotato
defining a value for an object property and uses @NKI-
browser to find a concept defined in the ontologyam ONKI-
service. In this case, the annotator is browsiegRinnish Upper
Ontology YSO. When the annotator finds a concepbhehe
wants to use, it can be imported to Saha by clgkime link
named “Fetch Concept”. This will set the URI of thelected
concept as the property’s value in an annotatiangoereated.
Another way of finding and importing a concept frattme
ONKI-service is identical to the instance KB seapcbsented in
section 2.6. When using it, an annotator does ae¢ lto use the
ONKI-browser to locate the concept, but is abldind it with
semantic autocompletion.

Figure 6. Using the ONKI-browser

In addition to providing a way to browse and useaspts
defined in external ontologies such as YSO, ONKl4se can
be used to share the instances created in differenttation
projects. This is done by declaring an annotathvema’s class
“public” in the project's meta-schema. When the aator
creates an instance of public class, the instartata will be
sent to the ONKI-service. After this, the instasc®/RI can be
used in other annotation projects using the sam&l&Mrvice.
The mechanism described here is practical, aslowsl the
creation and use of both public and private ingann projects.

10 http:/iwww.seco.tkk.fi/applications/onki/



3. DISCUSSION

Ontology-based semantic annotations are needed lun&ting

the Semantic Web. Although various annotation systand
methods have been developed, the question of heffectively

produce quality metadata still remains largely swasred.
Automated systems are of necessity when massescofénts
are being annotated. On the other hand, when thexreneed to
express more complicated semantic structures aneh whe
precision and quality of annotations are importéattors,

manual systems are still needed. This shows thiérelnt

approaches to semantic annotation should not be sese
mutually exclusive, but rather completing each othe have
tried to tackle the problem of creating semantjcatich

annotations by developing an annotation system Shha
supports the distributed creation of metadata drad tan be
easily used by non-experts in the field of the SemaVeb.

3.1 Contributions and related work

A number of semantic annotation systems and todts today
[12],[14]. These systems are primarily used to tereand
maintain semantic metadata descriptions of webgage

Annotea [7] supports collaborative, RDF-based mar&tiweb
pages and distribution of annotations using aniustagervers.
Annotations created with Annotea can be regardedessi-
formal, since it does not support the use of omficll concepts
in annotations. Instead, they are textual noteschvhare
associated with certain sections of the documémetg describe.

The Semantic Markup Tool [9] has user interfacet tlsa
generated according to an annotation schema imitasiway as
is done in Saha. It uses Information Extractiorhiggues to
find different kinds of entities in documents amdgoses them
for values of the annotation’s properties. The st it
supports are relatively simple and it cannot besthsed to
describe more complex semantic relations. The OMeaD [2],

in turn, can be used to describe diverse sematttictsres as
well as to edit ontologies. It also has a supportdutomated
annotation. The user interface of the Ont-O-Matd however,
very well suited for the annotators unfamiliar widoncepts
related to ontologies and the semantic annotatiogeneral.
Another example of the user interface of an animtatool

requiring understanding of the Semantic Web corsceph be
found in SMORE [8].

Most of the current annotation systems, like thesomentioned
here, are applications that run locally on the &amoo's

computer. Because of this, the systems may notseady be
platform-independent and must always be installethe user’'s
system, before the annotation can begin. In Shkagtproblems
are addressed by implementing the system as a pmlzation.

By doing so, the system can be installed and maieda
centrally and the requirements for the annotatooimputational

environment are minimal. The way Saha is designad a

implemented also strongly supports the collabonatim
annotation, making the sharing of annotations easy.

3.2 Applications
Saha is currently a working prototype. It is irakruse for the
distributed content creation of the semantic hepltbmotion

portal Tervesuomift [4]. Here much of the content and
metadata for the portal will be provided by heaéthperts
working at various health organizations in Finlaighha has
also been tested in metadata creation for the @Hintortal, a
follow-up version of the educational semantic po@aava®
[11] using Learning Object Metadata (LOM).

Initial feedback from end-users not involved in éleping the
software has been promising but further experiments still
needed.

3.3 Future work

Future plans include using Saha to provide metadata
additional semantic portals such as CultureSafngbe next
generation version of the MuseumFinl&hgortal [6]. We also
aim to research the integration of the semiautaratnotation
framework Pok# with Saha.
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