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Abstract
This paper suggested a model of MOXMDR+(Multimedia Ontology based on r\h&v)’
for interoperability of multimedia contents. In this paper, an XMDR- sed
multimedia metadata is defined to describe the application. The model Wa: posed
according to rules of ontology concept in the structure of metadata”s like as
MDS(Multimedia Description Schema) of MPEG-7. Base e concept ofjontology, the

association of multimedia contents data was expand:i | sen?Wi earch.
"D

escrimhema
1. Introduction . OQ ‘\6

Recently, many studies on multi \contemx‘@’:h in an effective way and its

interoperability were performed. ong the s% , several methods of descripting

metadata of contents were s , and thus ‘semantic search of the contents was
T&—
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enabled [1]. Among standar: ssion, the representative standards were
suggested such as MPEG-7, G-21, Cablelabs1.1, DIG35, and Dublin
Core; among the stan , MPEQS!n as applied for semantic expression of the
multimedia contents i of expgession of the multimedia [2]. However, as contents
based on differenx?q rds we eased, the semantic search of users for the contents
was merely eff > This pa uggested MOXMDR+ model to solve the semantic
collision o in met of the contents. And it suggested rules of the semantic
collision to tively% associated metadata of the contents.

This paper was st as follows: This paper is organized with 5 chapters in which
Chapter 2 outlin d work and Chapter 3 describes the proposal model. Similarly,
Chapter 4 descti plementation and Chapter 5 concludes the paper.

2. Rel@hﬂork
: @EG Technology

garding MPEG, the standards of MPEG-4 were set for processing interoperable
contents with various types of multimedia and the standards of MPEG-7 [2] were set for
metadata of the contents; and currently elements of e-commerce technologies for digital
contents and integration technologies were standardized as MPEG-21, framework of
multimedia. MPEG-7 was related to ‘metadata’, which was expression of the data, instead
of data itself [3-4]. The framework standards of MPEG-21 were created with total 7
elements of technologies for applications to create, transmit, and certify data in e-
commerce environment through various networks and devices. This study composed
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multimedia ontology based on MPEG-7 including the concept of ontology for semantic
search of contents, instead of standards of creating multimedia contents among the
standards [6- 8].

2.2. XMDR

XMDR (eXtended Metadata Registry) [5, 8] is an agent for preventing data conflicts
due to data integration using XMDR which is a concept expanded from MDR and it is the
technology to store relational database metadata in object-oriented database. Thus it is a
storage where data is integrated by integrating MDR and ontology to solve conflicts
between distributed data. Collaboration systems with XMDR-DAI use a single viewer
form application to provide data integration service needed in interoperation between
local databases. Also it provides integrity and expanded search service by providing
related information between data using metadata registry and ontology thesaurus concepts.
Also it has the function to map and change between global and local sche a
process of sharing and exchanging data using object schema between local data%&y
it provides standards needed in query creation during data interoperatio query

based workflow. It also provides copying, moving, and dividigg functio ur often
in data transfer situations by providing change mec 7%* and %uted query-
processing module. XMDR is a technology in which ~. and syntactic
concepts of metadata are saved and searched for i @ antic seqse. DR is a standard
for information sharing and exchange as suggestedNp,the ISO/@?& and there are a
number of projects underway now in relation tenit. Especially, the’ISO/IEC 11179-3 sets
forth meta models and basic attributes for ata m&rj%ent Meta models provide

eleme hared by users of information

standards and guidelines for syntax of
trlbz\ ironment. Therefore, this study

systems in a semantic sense and in
constructs XMDR as in the followi

- MetaData-Semantic Ontolo 0): thesaurus of relation among local
schema syntactic and tic ma nformation. MSO is the information
necessary for mapping.that convem&al schema, a standard of schema, to local
schema. %’

- Instance- Semanu gy (InS ) InSo is thesaurus of rules and associations among
instance values pan0|es of unit, format (ex: mm — cm, mm/dd/yy

yy-mm:dd, Po nd — re classified and defined on the basic of collision

mforma classificati
- MetaDat gcation : MLoc defines physical location and access information of
local schema.

- MetaData-R MDR): MDR is engaged in registering and managing individual
local schemaNlt tonsists of global and local schema domain.

23.M R+

DR+[5] was a roadmap to solve metadata schema, data structure, and semantic

@lon through integration of data using XMDR, which was an expanded concept of
, the technology saved metadata of relational database to object-oriented database.

In other words, it was storage integrating data by combining MDR and ontology to solve
collision between schema structures and instances of dispersed data. This study composed
the association of metadata of multimedia contents with XMDR+ to support data
interoperability service for using the multimedia contents effectively. XMDR(eXtended
Metadata Registry-Data Access & Integration) [5] was an agent to solve metadata schema
and data structure and semantic collision according to data integration using XMDR,
which was an extended concept of MDR, saving metadata of relational database to object-
oriented database. In other words, it was storage combining MDR with ontology to
prevent collision between schema structures of scattered data and instances. The
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MOXMDR+ applied collaboration system provided a data integration service for
interoperation between local systems using a single view type of application [9]. In
addition, it provided association information between the instances using concepts of
metadata registry and ontology thesaurus for data integrity and retrieval service. In
addition, it had a function of mapping-converting of global schema and local schema in
data sharing and exchange using entity schema between local databases, suggested
standards required for constructing queries in collaboration using query-based workflow
for data interoperation, and provided conversion mechanism and processing module of
scattered queries in data migration for functions of replication, alignment, and merging.

. XMDR+Area

Multimedia Ontology Area™ | .
./, Relation relation Link en Concept,
univ: ;
Student b fjnk
Bdllll&iﬁlll‘l role ¢
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Figure 1. MOXMQ@once odel
3. The Proposed Model 5&

3.1. Multimedia Ontology ture

The structure of mqu@m ontol a categorlzed by contents based on MPEG-7;
according to the cate sses were defined to express each object and properties were
defined to expres \Gasses T ncepts of the structure were shown in the Figure 1.
cavk the properties, straight lines of arrows were sub
s were domains of the properties, and alternate long and

of properties.
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Figure 2. Multimedia Ontology Based on XMDR+ Configuration
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In the Figure 2, Creation was a class of the ontology of created multimedia data. The
class was a sub class categorizing the contents using the data of the contents, and the
necessity properties were title, abstract, creator, location, and date. The title and abstract
properties contained the instance of rdfs: Literal. The creator property set tools and rules
for creating multimedia through the creator class, and the location and data properties
showed necessary information for creating ontology through the class. The classes on the
creation class inherited one category of the multimedia data, which was categorized by
multimedia ontology. Thus, the created ontology was built through a schema before
creating each class.

<complexType name="CreationType ">

<complexContent>
<extension base="“mpeg7:DSType” "> .
<sequence> \v
<element name="Title” type="“mpeg7/ . TitleType /> d
<element name=“Abstract” type="* mpeg7 T extAnnotationT;
<element name=“Creator ">
<complexContent> Q
</complexContent> O V
</element>

<element name="CreationLoc&ion” typé< %egl PlaceType”/>
<element name="Creati " type="mpeg/:Datelype”/>
</sequence>

% .
</extension> & s\\
</complexContent> @
</complexType> A '\6

Flg @Schem inition of Creation Class

class type of this arra Ids as <element> tags by Creation class type. The
name in e nds to the field name, and type means transformation of a
fieldto ate al typ@g 4. Indicates the attribute and entity defined by Figure 2. as
RDF. The examples or attribute and color class. The attribute describes things with

% scope. Class expresses the identifier and lower class of the

three domains a
corresponding . Accordingly, ontology has semantic correlation and can solve
conflicts % ata, and contain following rules for solving each conflict

&

Figure 3. |s ; a de ComplexType of Creation class. As the Creation
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<rdf:Property rdf:ID="“color >
<rdfs:label>color of a video or audio segment</rdfs:label>
<rdfs:domain rdf=“resource=“#Mosaic”/>
<rdfs:domain rdf=“resource="“#VedoSegment />
<rdfs:domain rdf=“resource="“#MovingRegion”/>
<rdfs:range rdf=“resource=“#Color”/>

</rdf:Property>

<rdfs.Class rdf:ID="Color >
<rdfs:label>Color</rdfs:label>
<rdfs:subClassOf rdf= “resource="“#ColorLayout />
<rdfs:subClassOf rdf= “resource=“#ColorStructure”/> \\PX

</rdfs:Class> V

|

Figure 4. RDF Applied Example for Subje ted Onto Q{
Rule 1. Name conflict between entities: Solve co \ cu ng to the same
name between entities.
Rule 2. Structural conflict between entities: e coansed by different
structures between classes having correlatio
Rule 3. Structural conflict between e@d ins&\@smve structural conflicts
occurring between class and instance.”
Rule 4. Structural conflicts betw, tity @)oute: Solve structural conflicts
occurring between class and attrj
Rule 5. Structural conflicts n attri% and instance: Solve structural conflicts

occurring between attrib instancé
Rule 6. Name confllc tween at olve conflicts occurring due to differences

of names occurring n attrlbu

Rule 7. Struc &nfllcts een attributes: Solve conflicts occurring due to
structural dlff eX|st| en attributes.

Ontolog din thlsﬂan solve correlation and conflicts between classes.

3.2. MOX +(Mul 1a Ontology Based on XMDR+) Structure

The concept st @of MOXMDR+ according to metadata was composed based on
schema after s@ssociaﬂon of contents. This model provided associated information
of users with reference to MO upon requests of users, and accordingly the users could
search di%%gd content resources through mapping based on schema according to the
selecte ciation. Figure 5 summarized workflow of the model’s structure and
ele the structure. Arrows in the Figure 5 showed interoperation between the

and it showed the process of confirmation according to situations of mediator.

unctions of each element were as follows:
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update
: |
. Multimedia Ontology
Client MOXMDR+ ”, Manager
reference ,a’f update order
Multimedia ~ |request/|  Multimedia Mediator '”Ot']f)“f Coordinator
Searcher result | Ontology Navigator search [ confirm
order cpordinate
. Resource
Supervisor

Rﬁsource Rfsource Rﬁsource
update 0

Figure 5. XMDR+ based on Multimedia Ontology Model Pr

* Multimedia Search Interface: This element notic ﬁ%ﬁa’rt of pfogess 1o mediator
according to inputs of users and conveys the behavior o x

* Mediator: It generally operates the syste @ s C te ta according to

conditions of ontology and users, and monitors on updat

* MOXMDR+: In concept structure b on multl metadata, it manages
association of contents and processes map r sermK oIIision in application of
rules.

* MONavigator: With reference to@&ogy to demands of users, it extracts
and returns relative information.

* Resource Supervisor: | @Q whethes%ersed resources are modified and
demands ontology update. %
* Coordinator: It compare ontol@ e mediator and updates information of

resource supervisor to adj ntologyﬁ\@

* MOManager-,| s ontolagy attording to coordinator.

Accordingly, DR+ was“spdated for the mediator on regular basis to keep the
relationship Wit&t&; up to'date.

3.3. Propo odel S
Figure 6 shows t

rmance process of each component of the system. The process
is divided into t ses. First, it is the sequences from 1 to 11 as the multi-media
contents resourée approach through ontology occurring due to user’s action. Second, it is
the process withih ontology update and it corresponds to the sequences from 12 to 23 as
the proc onfirm the changes of periodical multi-media contents through mediator
and @J ntology. Through renewing ontology, the latest condition can be maintained,

% gh this, ontology evolves [7].
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Figure 6. The Multimedia Ontology Based onQ
4. Implementation O
This chapter implemented in the way
MOXMDR+ (Multimedia Ontology

ntologV
ults of s

homonym and synonym by searchin

and enables semantic search., T,
conditions are as Figure 8. A

v
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Assaciztion Infarmations
= |homonym

[tirmedia Category

=[ Mulimedia Conterts ~ a
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The search system using

suggésted in cha@.
bas XMDR+NdCcording to the suggested
method as Figure 7. The interface prowides correla such as multi-media category,

Aszocaitons

nput conditions selected the user
performance according to these
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Figure 7. Search Interface Based on Multimedia Ontology
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Image Search Result
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Figure 8. Se Reswt

In general, evaluation according tot h resu orced search conditions than
image search and caused decrease of res en including the corresponding
words occurring in simple keyw the prob he subject of search was rather
solved. Then, since multi- me ia Iogy vision for search offers information on
corresponding keywords to ser, it h& erit to transfer not simple search but

knowledge. ,&

5. Conclusion 4"

This stud ed struct smultlmedla ontology based on XMDR+ and rules
for solvm tive search of contents information, and it suggested a
system modelAo searwents accordingly. The model checked a change of data
sources and update gy on regular basis to develop the ontology. According to the
suggestion, a si ology used relative information of the dispersed contents for
search. Recent udies were performed on integration of the ontology for the dispersed
ontology. Agcordingly, the integrated ontology would be expanded to use various types of
contentsq e suggested rules should be normalized.

=
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