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Motivation

[0 Open Multimedia Consumption
Environment

B Development of Digital Multimedia
Content Services

B Emergence of Advanced Network
Infrastructures

[0 Standards needed for the Syntactic
Interoperation of the Services

[0l Dominant Standard in Multimedia
Content Description: MPEG-7

B Description of (Segments of)
Multimedia Objects

Visual Descriptors

Media Semantics
S a - Point of View Relation

Matching Hints Creation Information

Audio Descriptors

Media Information | Usage Information

MPEG-7 Description
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Motivation

Semantic Interoperation needed for efficient
Retrieval & Filtering Services

B Integration of Domain Knowledge

Domain Knowledge

B Usually expressed as Domain Ontologies

B Used for:
[l Semantic Retrieval & Filtering

[l Semantically Personalized Services

B Can be expressed using MPEG-7 constructs
[CAISEQ3]
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Motivation

Powerful Retrieval can be
puilt on top of MPEG-7
Descriptions

Several Research Efforts
B Visual/Audio Descriptors

B Textual Annotations and/or
Media-related Elements

B Semantic Descriptions
Treat some aspects only!

Visual Descriptors Audio Descriptors

Media Semantics
Sigdia- Point of View Relation

Matching Hints Creation Information

Media Information | Usage Information

MPEG-7 Description
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Motivation

1 A Uniform and Transparent MPEG-7 Retrieval and
Filtering Framework is needed

[1 Approach 1: Use plain XQuery
B No Preference Values
B Partial Exploitation of the MPEG-7 Descriptions

B Does not take into account the peculiarities of:
[0 Visual/Audio Low-level Descriptors
[0 Semantic Descriptions

1 Approach 2: Use MPEG-7 Filtering and Search
Preferences (FASP) as Queries
B Low-level Descriptors & Semantic Descriptions Absent
B Not all Media-related Elements Present
B No Boolean Operators
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Motivation

Response to the Limitations: 1ISO MPEG-7
Query Format Requirements (MP7QF)

MP/QL: Response to MP/7QF
B MPEG-/7 Query Language
B Compatible FASP Model

B Forms a Uniform and Transparent MPEG-7 Retrieval
and Filtering Framework

B Takes into account the MP7QF
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Overview

[1The MP7QL Query Language

L1 Filtering and Search Preference
Model

[1 Conclusions
L1 Future Work
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The MP7QL Query
Language

[l Language for Querying MPEG-7 Descriptions

[0 MP7QL allows:
B Uniform and Transparent MPEG-7 Retrieval and Filtering

B Querying every Aspect of an MPEG-7 Multimedia Object
Description

B Explicit Specification of Boolean Operators and Preference
Values

[1 The MP7QL gueries may utilize the User Preferences as
Context

B Allow for Personalized Multimedia Content Retrieval
The MP7QL Design has taken into account the MP7QF
Expressed both in XML Schema and OWL

An implementation of the XML Schema version of MP7QL is
under way on top of an XML repository accessed by XQuery

OO0
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The MP7QL Query
Language

Fundamental MP7QL Element: the MP7QL
Query

Give me the
O Represente.d by. MPEG7QueryType multimedia objects
MP7QL Queries include: where a goal is scored

B Queries about Multimedia Content

Give me the players
affiliated to the

B Queries about Semantic Entities
soccer team Barcelona

B Constructs of Domain Ontologies expressed using

MPEG-7 Syntax Give me the subclasses
of the Player class
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The MP7QL Query
Language — Query Types

preference value (range Specifi
[-100, 100], default 10) [MPE$;§"erY} Query Specif
A

WeighedMPEG7 [Boole AMPEG7
QueryT QueryType |

Queries with explicit Boolean {perators:
BQ=BQS[NOT] ((AND|OR) BQS [NOTD)*

Queries with explici ekence Values
WQ=(WQS pv)*

BooleanWeighed
PEG7QueryType

Queries Wiﬁx‘gxplicit Preference Values

and Boolean Operators (B
BWQ=BWQS pv ((AND]|OR) BWQS pv)*
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MP7QL Query Specifications

L0 String Comparison Operator: ClassificaTionPr‘eferences SourcePreferences I (O RAUTT

B “contains” (Default Value) MedicProfile TN .

113 7 S S
0 equals ageInformationfelllLd i AudioDescriptor edialLocator
B “startsWith”, VST L > CI T MediaInformation| PreferenceCondition
= endsWith RelatedMaterial [llagesilielzlli}l@ CreationPreferences StructuralUnit
m “keywords”

MP7QL Query Specification Elements

[0 Number Comparison Operator:
B “equals” (Default Value)
B “greaterThan”
B “greaterThanOrEqual”
B “lessThan”
B “lessThanOrEqual”
[J Variables support Joins on the features of Semantic Entities interrelated
through MPEG-7 Relationships
B Semantic Entity Identifier that begins with the “$” character

[0 Allow expressing constraints on every aspect of an MPEG-7 Multimedia
Object Description
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MP7QL Query Specifications

WeighedQuery
SpecificationType SpecificationType

MPEG7Query

Vs

WeighedContextQuery
SpecificationType

G

~

WeighedFilteringAnd
SearchPreferencesType

J

BooleanQuery

BooleanContextQuery
SpecificationType

J

SpecificationType = =
BooleanFilteringAndSearch
g PreferencesType
BooleanWeighedQuer-y BooleanWeighedContext
SpecificationType QuerySpecificationType

-

SearchPreferencesType

(BooIeanWeighedFiI‘rer'ingAnd}
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Example (1)

| want the multimedia
objects where

A goal is scored
by Zidane

<Mpeg7Query xsi:type="BooleanMpeg7QueryType">
<QuerySpecification ANDOROperator="AND"
xsi :type=""BooleanContextQuerySpecificationType'>
<SemanticPreferences ANDOROperator=""AND">

<SemanticBase xsi:type="BooleanEventType"
ANDOROperator=""AND"" NOTOperator="false">

<Relation ANDOROperator="AND"
type=""urn:mpeg:mpeg7:cs:SemanticRelationCS:2001:ex
emplifies" target="soccerevents#Goal"/>

<Relation ANDOROperator="AND"
type=""urn:mpeg:mpeg7:cs:SemanticRelationCS:2001:ag
ent"” target="$zid"/>

</SemanticBase>

<SemanticBase ANDOROperator="AND"
xsi:type="BooleanAgentObjectType" id="$zid"
NOTOperator="false">

<Relation ANDOROperator="AND" tar-
get="'socceragents#PlayerObject"™ type="urn:mpeg:
mpeg7:cs:SemanticRelationCS:2001:exemplifies"/>

<Agent xsi:type="BooleanPersonType'>

BORT 7, (EYESRLLYRS-ANR (exemplifies,
GaalAND (agent, $zid)) AND (($zid,
A gggg@b'gggype) AND (exemplifies,
ﬁémﬁﬁ%@emz@ AND

</QAagesretNamtdramilyName ‘Zidane’))))

</Mpeg7Query>

=

(-
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Example (2)

I want the multimedia
objects where
A goal is scored (pv
100) or a penalty kick
takes place (pv 50)

<Mpeg7Query xsi :type="BooleanWeighedMpeg7QueryType'>
<QuerySpecification ANDOROperator="0R"
xsi:type="BooleanWeighedContextQuerySpecificationType'>
<SemanticPreferences ANDOROperator="0R">
<SemanticBase preferenceValue="100"
xsi:type=""BooleanWeighedEventType">
<Relation ANDOROperator="AND"
type=""urn:mpeg:mpeg7:cs:SemanticRelationCS:2001:exemplif
ies" target='"'soccerevents#Goal" />
</SemanticBase>
<SemanticBase preferenceValue="50"
xsi:type=""BooleanWeighedEventType">
<Relation ANDOROperator="AND"
type=""urn:mpeg:mpeg7:cs:SemanticRelationCS:2001:exemplif
ies" target="'soccerevents#PenaltyKick'/>
</SemanticBase>
</SemanticPreferences>

</Mpeg7Query>

</QuerySpecification>
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Filtering and Search
Preference Model

FASPs essentially are Query Specifications

Enhance our Semantic Preference Model
[MMMOG6]

Have the MPEG-7 FASPs as special Case

B MPEG-7 FASPs have only the CreationPreferences,
ClassificationPreferences, SourcePreferences and
PreferenceCondition elements
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Example

| am interested in
multimedia objects where

A goal is scored (pv
100) and their title
contains the keyword
‘soccer’ (pv 90)

<Mpeg7Query xsi:type="WeighedMpeg7QueryType">
<QuerySpecification xsi:type=
"WeighedFi lteringAndSearchPreferencesType™>
<SemanticPreferences preferenceValue="100"">
<SemanticBase xsi:type="WeighedEventType'>
<Relation target="'soccerevents#Goal”
type="urn:mpeg:mpeg7:cs:SemanticRelationCS:2001:
exemplifies'/>
</SemanticBase>
</SemanticPreferences>
<CreationPreferences>
<Title preferenceValue=""90"
stringComparisonOperator="keywords'>
soccer
</Title>
</CreationPreferences>
</QuerySpecification>

</Mpeg7Query>
\§Q§\\ I~
\ (N
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Conclusions

[0 MP7QL is a Language for Querying MPEG-7 Descriptions

[0 Compatible FASP Model

L MP7QL allows:
B Uniform and Transparent MPEG-7 Retrieval and Filtering
B Querying every Aspect of an MPEG-7 Multimedia Object Description
B Explicit Specification of Boolean Operators and Preference Values

[0 The MP7QL queries may utilize the User Preferences as Context
B Allow for Personalized Multimedia Content Retrieval

[0 The MP7QL Design has taken into account the MP7QF

[0 Expressed both in XML Schema and OWL
B Available at http://elikonas.ced.tuc.gr/Queries/MP7QL_XS.zip and

http://elikonas.ced.tuc.gr/Queries/MP7QL_OWL.zip

[0 An implementation of the XML Schema version of MP7QL is under
way on top of an XML repository accessed by XQuery
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Future Work

_1 Implementation of both the MP7QL
Syntax Expressions

_1 Evaluation of the MP7QL
Implementations
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