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INTRODUCTION

The present document is the second report for deliverable D9.4 - “Standardization activity
report”, updated at month 24 of the project's life and represents the implementation of the
guidelines and foreseen contributions to standards which have already been discussed in the
first report of deliverable 9.4 at month 12.

TASK 9.4 FOCUS AND OBJECTIVES

The focus of the task 9.4 is to maintain the connection to the standardization bodies and to
interact with them in order to exchange specifications resulting from the work done in the
several work packages of the project.

DELIVERABLE OBJECTIVES AND OVERVIEW

The objective of the present deliverable is to provide a report of the SAPIR contributions to the
standardization bodies. In the first report of D9.4 we already presented an overview of the
standards relevant for SAPIR activities and the possible contribution areas. Moreover we also
described the planned contribution and involvement of SAPIR members to the working groups
of different standardization bodies, such as MPEG and EBU. In the present document we focus
on the actual contributions of SAPIR during the second year of the project. Different areas of
standardization have been involved, in particular the definition of the MPEG query format, the
implementation of a reference software for the DRM in a P2P network and the proposal for new
standards such as the MPEG extensible middleware and the future IPTV terminals.

The document is organized as in the following. In Section 2 we summarize the relevant areas of
standardization where SAPIR could contribute. SAPIR members are participating in the working
groups of different standardization bodies, which are mentioned in Section 3. Section 4
describes the activities and the actual contributions of SAPIR to the standards, including the
events (meetings, conferences, ...) organized by standardization bodies where SAPIR
contributed with talks and papers. Finally in Section 5 we briefly describe the planned
standardization activities until the end of the project.

SAPIR CONTRIBUTION AREAS FOR STANDARDIZATION

SAPIR contribution to standards is the results of involvement and interaction with relevant
standard bodies and participation of SAPIR representatives in their working groups, contributing
with specifications resulting from work in all SAPIR work packages. SAPIR project deals mainly
with multimedia items. Coding and representations of digital items are the most important
activities related to the adoption of standards, as well as the proposition of extensions and new
functionalities that the project can provide. In the previous report of this deliverable (M12) we
already presented a list of relevant standards adopted in the project for both the architectural
and application layers. In this document we focus on the actual contributions of the project and
we propose some future opportunities. In summary, the most relevant standards exploited in
SAPIR are from MPEG:

MPEG-1, MPEG-2 and MPEG-4 are used as input/output formats in the UIMA content

analysis framework for multimedia items;

MPEG-7 is extensively used for representing digital content and is the basis of the

implemented applications for indexing and search contents in the P2P overlays;

MPEG-21 and MPEG-A are the standards adopted for managing governed contents,

licenses and other digital rights related issues;
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The standards above have been used as building blocks of the SAPIR applications.

Concerning the content representation, in deliverable D3.1 we defined an annotation format for
expressing the results of metadata and feature extraction. We initially considered the possibility
to propose extensions to MPEG-7, but then we dropped the idea since some of the extensions
are specific to particular indexing and retrieval methods that are being developed in the scope of
the SAPIR project, and would not be appropriate to propose as standards.

Anyway the following extensions could be of more general interest, and could consider

proposing them in the future to the MPEG-7 committee:

1. The description schemes MelodyDescription and RhythmDescription, which describe melody
and rhythm in a different way from the standard MPEG-7 description schemes. These
representations are required for the music retrieval methods we are investigating in SAPIR.

2. Annotations for mentions of named entities (persons, places, etc.) in text and speech. We
will propose extensions implementing this functionality, although the details of the proposals
will differ from those described in D3.1 due to ongoing work since D3.1 was completed.

We contributed to the specifications of other standards of the MPEG family, such as the Media
Streaming MAF (part of MPEG-A) and the MPQF (MPEG Query Format), as a result of the
activities within SAPIR. More details about the mentioned contributions are reported in the
following.

STANDARD BODIES

In this Section we briefly describe the bodies which are focused on standardization areas
relevant for SAPIR. Among several available initiatives, associations, consortia, etc. which are
active in different fields of standardization, so far in SAPIR we contributed mainly to the
following ones: MPEG, Digital Media Project and European Broadcasting Union.

MPEG is relevant for SAPIR as the source of many standards adopted for SAPIR content
analysis and for the DRM, while Digital Media Project is an open project focused on
interoperable standards for digital rights management, finally the European Broadcasting Union
is active in the field of broadcasting and is relevant for the SAPIR content analysis, too.

In the following additional details for the three standardization bodies mentioned above are
provided.

MPEG CONSORTIUM

MPEG (Moving Picture Experts Group) [1] is the name of a family of standards used for coding
audio-visual information (e.g., movies, video, music) in a digital compressed format. The major
advantage of MPEG compared to other video and audio coding formats is that MPEG files are
much smaller for the same quality. This is because MPEG uses very sophisticated compression
techniques. The MPEG working group 29 of ISO/IEC [2] is in charge of the development of
standards for coded representation of digital audio and video. Established in 1988, the group
has produced:

MPEG-1, the standard which such products as Video CD and MP3 are based upon,
MPEG-2, the standard on which such products as Digital Television set top boxes and
DVD are based,

MPEG-4, the standard for multimedia for the fixed and mobile web,

MPEG-7, the standard for the description and search of audio and visual content,
MPEG-21, the Multimedia Framework for the management of digital rights

bt #$ %&



DAPIR

Search in Audio-Visual

In addition to those "consolidated" (but still evolving) standards, MPEG has started a number of
new standard lines: MPEG-A (Multimedia Application Format) provides application-specific
standards by integrating multiple MPEG technologies; MPEG-B, MPEG-C, MPEG-D provide
Systems, Video and Audio specific standards, respectively; MPEG-E (MPEG Multimedia
Middleware) or M3W provides support to download and execution of multimedia applications
and ISO/IEC 29116 (Supplemental Media Technologies) collects other media-related standards
required by MPEG-A standards. In its 18 years of activity MPEG has developed an impressive
portfolio of technologies that have created an industry worth several hundreds billion USD. In [1]
and [2] an overview of the achievements and current work by MPEG is available. MPEG
standards can be purchased directly from 1SO, from their website' or from a National Body.
Some MPEG standards are publicly available (including the reference software of each MPEG
standard) [3]. In a world where information technology, consumer electronics and
telecommunication products converge by incorporating increasingly sophisticated technologies
and the need for timely available standards is as strong as ever, MPEG provides a proven
mechanism to feed research results into standards that promote industry innovation to the
benefit of all. MPEG is a committee of ISO/IEC that is open to experts duly accredited by an
appropriate National Standards Body. On average a meeting is attended by more than 300
experts representing more than 200 companies spanning all industry domains with a stake in
digital audio, video and multimedia. On average more than 20 countries are represented at a
meeting.

DIGITAL MEDIA PROJECT

DMP (Digital Media Project) [4] is an organization with the mission to promote continuing
successful development, deployment and use of Digital Media that respect the rights of creators
and rights holders to exploit their works, the wish of end users to fully enjoy the benefits of
Digital Media and the interests of various value-chain players to provide products and services.

Digital Media includes new emerging experiences made possible by Information and
Communication Technologies along with mainstream media experiences such as Compact Disc,
Digital Versatile Disc, Digital Audio Broadcasting and Digital Television.

DMP operates on the basis of open international collaboration of all interested parties:
corporations and individual firms, partnerships, governmental bodies or international
organizations, supporting the DMP mission and the means to achieve its goals. The terms are
reasonable and applied uniformly and openly. DMP seeks the involvement of creators and end
users of Digital Media through appropriate mechanisms.

The goals of DMP are realized through the development of technical specifications and
recommended practices enabling businesses that support new or improved user experiences,
and recommended actions to appropriate entities to act on removal of barriers holding up
exploitation of digital media. DMP contributes the results of its activities to appropriate formal
standard bodies and other appropriate entities whenever this is instrumental to achieve the
general DMP goals. The business of DMP shall not be conducted for the financial profits of its
Members but for their mutual benefits. Discussions about sales levels, methods, channels of
distribution, markets, customers, prices or profitability or any other topic which would restrict use
of Digital Media are prohibited.

! http://www.iso.org, Last visited: 31 January 20009.
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For more details about DMP and the developed DMP specification, called interoperable DRM
platform, see deliverable D6.2.

EUROPEAN BROADCASTING UNION

The European Broadcasting Union [5] is the largest association of national broadcasters in the
world, with the aim of promoting cooperation among broadcasters and facilitating the exchange
of audiovisual contents. Due to its mission and relevance, EBU is a primary contact point to
promote SAPIR project.

The EBU works to ensure that the crucial role of public service broadcasters is recognized and
taken into consideration by decision-makers. EBU is consulted by the European Institutions on a
regular basis on all issues of concern to the audiovisual sector and also works closely with the
UN, UNESCO and the World Broadcasting Unions (WBU).

We contacted representatives of the EBU, specifically members of the P/SCAIE [6] technical
group, to promote SAPIR project. They were interested in the project and invited SAPIR
representatives to contribute with a paper (and a talk/demo) to the AIEMPro08 [7] workshop.

P/SCAIE is an EBU technical group concerned with the study and evaluation of Content
Analysis-based Automatic Information Extraction tools in media production and therefore its
activity is strictly related to SAPIR research. The group has been set up in 2007 and its
members meet regularly since October 2007. Members of the group are representatives of the
members of EBU interested in the developments and applications of these tools in real use
cases: RAI (Italy), VRT (Belgium), DR (Denmark), NHK (Japan), VGKRT (Russia), IRT
(representing German broadcasters), INA (France), ERT (Greece), SABC (South Africa).
P/SCAIE is thought as an open initiative, therefore external parties who are interested in their
work are welcome to participate.

CONTACTS WITH STANDARD BODIES

SAPIR individuals from EURIX joined the MPEG consortium and are currently associated
members, participating to regular MPEG meetings, contributing to the Ad-hoc groups on many
open standards and collaborating to the standard approval process through the voting system
provided by the Italian National Body (see Section 3.1) . During this year SAPIR contributed to
several proposals for new standards, such as the MPEG Query Format (ISO/IEC 15938-12), the
Advanced IPTV Terminal® and the recently born MXM (MPEG eXtensible Middleware) - ISO/IEC
23006. See in the following for more details.

We also joined the DMP and Digital Media in Italy [8] initiatives contributing to the Media
Streaming Multimedia Application Format (ISO/IEC 23000-5), as described in the following. The
dmin.it initiative aims at optimising the circulation of digital media, stimulating and extending the
market by creating the right conditions for the development of established businesses and the
creation of new ones. One of the dmin.it trails developed with the contribution of SAPIR is the
P2P iDRM framework [9], a completely decentralized system, distributed on the nodes of a
structured P2P network, where MPEG-21 metadata are indexed to allow users a search
modality based on licenses linked to certain governed content, e.g. searching all content that
have a license reporting "misterX" as issuer and "play" as grant.

2 I SO/IEC number not assigned yet by 1SO at the moment of writing.
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Finally we attended several meetings and conferences organized by standardization bodies,
such as those organized by EBU.

STANDARDIZATION ACTIVITIES

In this Section we briefly describe the actual contributions of SAPIR to the standards, produced
during this year. In summary the list of contributions is the following:

1. extension of the MPQF (MPEG Query Format), described in Section 4.1;

2. development of the reference software implementation of the ISO/IEC 23000-5 standard,
discussed in Section 4.2;

3. definition of specifications and development of the reference software implementation for
the MPEG eXtensible Middleware, presented in Sections 4.3 and 4.4;

4. definition of specifications for Advanced IPTV Terminal, mentioned in Section 4.5.

SAPIR members joined the MPEG consortium and actively participates in MPEG meetings,
presenting whenever possible the results and contributions from SAPIR. During this year we
participated in the following MPEG meetings:

84"™ MPEG meeting in Archamps, France with a contribution to MPQF
Meeting of Ad-Hoc Group on AIT in Turin, Italy with a presentation of SAPIR demo
85" MPEG meeting in Hannover, Germany with a contribution to MXM architecture

87" MPEG meeting in Lausanne, Switzerland with a contribution to MXM APIs

Concerning the contacts with the European Broadcasting Union, SAPIR contributed a paper to
the AIEMPro08 [7] workshop (hosted at the DEXAO8 [10] conference), which was held in Turin
in September and was organized by the P/SCAIE working group of the European Broadcasting
Union. We presented a paper [11] about the SAPIR content analysis framework, written in
collaboration with all SAPIR partners. EURIX participated on behalf of SAPIR and presented the
image search demo.

We also attended several meetings organized by DMP and dmin.it, where SAPIR achievements
were presented. In particular we contributed to the specifications for management of digital
rights in a P2P network and also developed the reference software implementation which has
been included in the Part 5: Media streaming application format (ISO/IEC 23000-5) of the
Multimedia application format (MPEG-A) standard . For more information about the work done
for the DRM in P2P networks, see Section 4.2 and work package 6 deliverables D6.2, D6.3 and
D6.4. In the following Sections we provide more details about the standardization activities
mentioned above.

MPEG QUERY FORMAT

MPEG Query Format (MPQF) is ISO/IEC 15938-12 standard, part 12 of MPEG-7. The last
version of the MPQF standard [12] defines a syntax for input query format and for output query
format. In the Input query format three main elements have been defined; Representation (what
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to return), QueryCondition (conditions on the input including on MPEG-7 features) and SortBy
(how to sort the results). For the SAPIR scenarios we mainly focused on the QueryCondition
part. For more details about MPQF see also [13].

The QueryCondition proposed in [12] was lacking some functionality such as the possibility to
define a similarity over a combination of several MPEG-7 descriptors, hierarchies of descriptors
with weights and their combinations by a user defined aggregate function as defined in
Deliverable D5.1.

IBM proposed an extension to MPQF which was sent as a SAPIR contribution to the 84" MPEG
meeting in Archamps, it has been accepted and included in the Final Committe Draft of the
standard [14]. The contribution was sent through the Italian National Body and SAPIR was
represented at the meeting by EURIX.

Moreover SAPIR individuals from EURIX are involved in the implementation of the MPQF
reference software. The architecture of the Reference Software of ISO/IEC 15938-12 is divided
in three different software modules: the MPQF Validator, the MPQF Parser and the MPQF
Basic Interpreter. These software modules are defined in a composite way, the Basic Interpreter
makes use of the Parser and the Parser makes use of the Validator:
1. the MPQF Validator checks the XML well-formedness and validity of an MPQF
input/output query according to the rules of XML 1.1 and the MPQF XML schema;
2. by means of the MPQF parser, an MPQF instance (XML) is parsed into its internal data
structure (Java object) and viceversa,
3. the MPQF Basic Interpreter module receives from the Parser a Java object representing
a query, evaluates the query and returns to the Parser another Java object representing
the response (an output query) to be translated into an XML output MPQF instance.

The syntax of the Query Format is defined using the MPEG-7 Description Definition Language
[15]. We are also interested in the extension of the MPEG Query Format to MPEG-21 [16],
since a standard query format to make queries on digital rights metadata is still missing.

The SAPIR contribution to extend the MPQF, accepted by MPEG, is described in the following
Sections. We proposed the extension by introducing or modifying the following query language
elements relevant for similarity search queries:

<QueryByFeatureRange> (modified original definition)

<BooleanExpressionType> (modified original definition)

<AggregateExpressionType> (an attribute scoringFunction has been added)

<QueryType> (enhanced to support new features)

These modifications have been accepted as semantic rules in the MPQF specifications. In the
following we describe the MPQF syntax elements affected by SAPIR contribution. In particular
we proposed the extension and modification of the <AggregateExpressionType> and
<QueryType> elements, and as a consequence also other elements were adapted to
accommodate the SAPIR proposal, as described in the following Sections.

4.1.1 Aggregate Expression Type

Context
Queries on multiple attributes are combined using an aggregate Function. For example,
consider the following use cases:

Use case 1 - find images similar to the two QueryByExample features ScalabeColor and
EdgeHistogram but give the EdgeHistogram more weight than the ScalableColor. Use
WeightedSum to aggregate the scores of the two Visual Descriptors to decide on the final
scoring of the results.
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Use case 2 - find videos with shots that contain an audio segment both similar to a given audio
segment and similar in their Visual Descriptors to the given Visual Descriptors. The image is
more important than the speech and, in the image the ScalableColor is more important than the
EdgeHistogram. Use WeightedSum to aggregate the scores of the two Visual Descriptors and
then use FuzzyAND to aggregate the scores of the audio part and the image part to decide on
the final scoring of results.

Proposal

SAPIR contribution proposed to incorporate a new Aggr egat eExpressi onType called
"wei ght edSum' as follows:

<conpl exType name="wei ght edSuni >
<conpl exCont ent >
<ext ensi on base="npqf : Aggr egat eExpr essi onType" >
<sequence>
<el ement name="Fi el d" type="npqf: Fi el dType"
wei ght =" pr ef er enceVal ueType"/ >
</ sequence>
</ ext ensi on>>
</ conpl exCont ent >
</ conpl exType>

The abstract Aggr egat eExpr essi onType type is the base type of all the aggregate
expressions and extends the Arithneti cExpressionType type. All the aggregate
expressions shall be inherited from the Aggr egat eExpr essi onType abstract type. Currently,
this part of ISO/IEC 15938 (Multimedia content description interface, MPEG-7) specifies several
aggregate expressions (average, standard deviation, variance, sum, count, maximum,
minimum). All aggregate expressions are only allowed to be used in the OutputDescription
element and shall not be used in the QueryCondition element.

4.1.2 Boolean Expression Type

Context
Support the above two use cases.

Proposal

Extend the BooleanExpressionType with an AggregateExpression

<conpl exType nanme="Bool eanExpr essi onType" abstract="true">
<attribute nanme="preferenceVal ue" type="npqf: preferenceVal ueType"
use="optional " defaul t="100"/>
<attribute nanme="aggregat eFuncti on" type="npqf: Aggregat eExpressi onType "
use="optional " defaul t="wei ght edSun'/ >
</ conpl exType>
<conpl exType name="Arithmeti cExpressi onType" abstract="true"/>
<conpl exType name="Stri ngExpressi onType" abstract="true"/>
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4.1.3 Query By Feature Range

Context

In the definition of this element, rangeSt art and r angeEnd must point to the same type of
description but this is not imposed by the schema so one can define two unrelated features as
start and end.

Proposal

Fix the schema to force that both rangeStart and rangeEnd are of the same type.

4.1.4 Query Type

Context

In the similarity search related literature, not only k-NearestNeighbor have been defined and
studied. The second most important search operation is Range Query that returns all elements
that fall in a given range of distances from the query object. Range is defined as a float number.

Proposal

Add a new QueryType, the “QueryByRange” using the following schema

<conpl exType nane="Quer yByRange" >
<conpl exCont ent >
<ext ensi on base="npqf: QueryType">
<choi ce>

<el enent nane="Descri pti onResource"
type="npqgf: Descri pti onResour ceType"/ >

<el enent nane="Descri pti onResour ceREF" type="I|DREF"/>
</ choi ce>
<attribute nanme="range" default="1.0">
<si npl eType>
<restriction base="fl oat">
<m nl ncl usi ve val ue="0.0"/>
</restriction>
</ si npl eType>
</attribute>
</ ext ensi on>
</ conmpl exCont ent >
</ conpl exType>

A known issue of this modification is that it should be better to define the underlying distance
function. That could be done specifying for example as “attribute” the name of the used distance
function (e.g. distanceFunction="euclidean”).

The Quer yType type is an abstract type which extends the Bool eanExpr essi onType type
and becomes the parent class of all the query types including the QueryByMedi a,
QueryByDescri ption, QueryByFeatureRange, Spatial Query, Tenporal Query,
Quer yByXQuery, QueryByFreeText, and QueryByRel evanceFeedback types. All the
subtypes inherited from the Quer yType type shall only return a Boolean, denoting whether an
evaluation item satisfies the condition specified by the operation (e.g. Quer yByMedi a) or not.
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<conpl exType name="QueryType" abstract="true">
<conpl exCont ent >
<ext ensi on base="npqf : Bool eanExpr essi onType"/ >
</ conpl exCont ent >
</ conpl exType>

The Quer yByMedi a type extends the abstract Quer yType type. The Quer yByMedi a enables
a requester to realize a search based on a given example media resource. It provides also an
attribute to indicate the search criteria regarding similar-match or exact-match.

<conpl exType nanme="Quer yByMedi a" >
<conpl exCont ent >
<ext ensi on base="npqf: QueryType" >
<choi ce>
<el ement name="Medi aResour ce" type="npqf: Medi aResour ceType"/ >
<el enent nane="Medi aResour ceREF" type="|DREF"/ >
</ choi ce>
<attribute nanme="mat chType" use="optional" default="simlar">
<si npl eType>
<restriction base="string">
<enuneration value="simlar"/>
<enunerati on val ue="exact"/>
</restriction>
</ si npl eType>
</attribute>
</ ext ensi on>

</ conmpl exCont ent >

</ conpl exType>

Semantics of the Quer yByMedi a type:

Name Definition

Quer yByMedi a Specifies the tool for a search by example, which allows the
requester to perform a similarity or exact match search based on a
given multimedia content. This type extends the Quer yType type
and allows embedding either a Medi aResour ce or a reference to a
resource defined in the Q~Decl ar at i on element.

Medi aResour ce Specifies the actual resource that is used for querying. Is of
Medi aLocat or Type type.

Medi aResour ceRef Specifies a reference to the resource defined in the QFDecl ar at i on
element that is used for querying. Is of | DREF type.

mat chType Specifies a search type of match (either a similar or an exact match).
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The following example illustrates the use of the Quer yByMedi a type. The query requests video
contents which are similar to the given image.

<MpegQuery>
<Query>
<| nput >
<Quer yCondi ti on>
<Tar get Medi aType>vi deo/ npeg</ Tar get Medi aType>
<Condi ti on xsi:type="QueryByMedi a" matchType="sim | ar">
<Medi aResour ce resourcel D="1mge001" >
<Medi aResour ce>
<Medi aUri >ht t p: // db. npgf . npeg/ t est dat a001. j pg</ Medi aUri >
</ Medi aResour ce>
</ Medi aResour ce>
</ Condi ti on>
</ Quer yCondi ti on>
</ | nput >
</ Query>
</ MpegQuer y>

The QueryByDescription type extends the abstract QueryType type. The
Quer yByDescri pti on type enables a requester to realize a search based on a given example
description. Any description, i.e. metadata can be embedded if the metadata bases on XML-
schema and the description is conformant to the schema. It provides also an attribute to indicate
the search criterior regarding similar-match or exact-match.

<conpl exType name="QueryByDescri pti on">
<conpl exCont ent >
<ext ensi on base="npqf: QueryType" >
<choi ce>

<el ement name="Descri pti onResource"
t ype="npqf: Descri pti onResour ceType"/ >

<el ement name="Descri pti onResour ceREF" type="1DREF"/>
</ choi ce>
<attribute nanme="matchType" use="optional" default="simlar">
<si npl eType>
<restriction base="string">
<enuneration value="simlar"/>
<enunerati on val ue="exact"/>
</restriction>
</ si mpl eType>
</attribute>
</ ext ensi on>
</ conpl exCont ent >
</ conpl exType>
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Semantics of the Quer yByDescri pti on type:
Name Definition
QueryByDescri ption Specifies the tool for a search by example, which allows the

requester to perform a similarity or exact match search based on a
given description. This type extends the Quer yType type and allows
embedding either a Descri pti onResource or a reference to a
resource defined in the Q~Decl ar ati on.

Descri pti onResource Specifies the actual resource that is taken for querying. The
resource shall be the description of a low or high level feature

according to the used metadata schema.

Descri pti onResour ceRef Specifies a reference to the resource defined in the QFDecl ar at i on

that is taken for querying.

mat chType Specifies a search type of match (either a similar or an exact match).

The following example illustrates the use of the QueryByDescri ption type. The query
requests images whose MPEG-7 metadata has the Cr eati onl nf ormati on/Creation/Titl e
element with the value “Miracle Query Format” exactly.

<MpegQuery>
<Query>
<| nput >
<QueryCondi ti on>
<Tar get Medi aType>i mage/ j peg</ Tar get Medi aType>
<Condi ti on xsi:type="QueryByDescription" matchType="exact">
<Descri pti onResour ce resourcel D="desc001">
<AnyDescri pti on xm ns: npeg7="ur n: npeg: npeg7: schema: 2004"
Xsi : schemalLocat i on="ur n: npeg: npeg7: schema: 2004 M/v2schena. xsd" >
<npeg7: Mpeg7>

<npeg7: Descri pti onUni t
Xsi : type="npeg7: Creationl nformati onType" >

<npeg7: Creati on>
<npeg7: Title>M racl e Query Format</npeg7: Title>
</ npeg7: Creati on>
</ npeg7: Descri ptionUnit>
</ nmpeg7: Mpeg7>
</ AnyDescri pti on>
</ Descri pti onResour ce>
</ Condi ti on>
</ Quer yCondi ti on>
</ | nput >
</ Query>
</ MpegQuer y>
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The QueryByFeatureRange type extends the abstract QueryType type. The
Quer yByFeat ur eRange type enables a requester to realize two different range searches. The
first option enables a range search based on given descriptions denoting the start and the end
range of the retrieval area. The second option allows a range search based on a given
description (e.g. an audio low-level feature as AudioSpectrumFlatness) and a distance. The
distance element denotes the distance in feature space from the center of mass, whereas the
center is described by the Cent er element. The example description shows the usage of this
descriptor in more detail. In the first example, the first option is described by the
AnyDescri ption element within the QFDecl arati on element and referenced within the
Quer yByFeat ureRange type by the RangeStart element and RangeEnd element,
respectively. The second option is described in the second example by an AnyDescri pti on
element  within the QFDeclaration element and referenced within the
Quer yByFeat ur eRange by Center anda di stance.

<conpl exType nane="Quer yByFeat ur eRange" >
<conpl exCont ent >
<ext ensi on base="npqf: QueryType" >
<sequence>
<choi ce>
<el ement name="Range">
<conpl exType>
<attribute nane="RangeStart" type="I|DREF" use="required"/>
<attribute nanme="RangeEnd" type="|DREF" use="required"/>
</ conpl exType>
</ el ement >
<el enent nane="Di st ance" >
<conpl exType>
<attribute nane="Center" type="I|DREF" use="required"/>

<attribute nanme="Radi us" type="npqf:zeroToOneType"
use="required"/ >

<attri bute name="Di stanceFunction" type="npqf:Si npl eTer nType"
use="optional "/ >

</ conpl exType>
</ el ement >
</ choi ce>
</ sequence>
</ ext ensi on>
</ conmpl exCont ent >
</ conpl exType>

Semantics of the Quer yByFeat ur eRange type:

Name Definition

Quer yByFeat ur eRange Specifies the Quer yByFeat ur eRange type which is an
extension of the QueryType type. This type allows the
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Name

Definition

definition of range queries by defining the start and end
range of the desired search region.

Range

This element describes the first option for the range search.
Here the query indicates a start and an end point of the
range and the search engine shall return items between
these points.

RangeSt art

Specifies the start of a range and is required to reference to a
feature within the QFDeclaration element. Both,
rangeSt art and r angeEnd has to point to the same type of
description.

RangeEnd

Di st ance

Specifies the end of a range and is required to reference to a
feature within the QFDeclaration element. Both,
rangeSt art and r angeEnd have to point to the same type
of description

This element describes the second mode of the
Quer yByFeat ur eRange type. It is specified by a center and
a distance, whereas all items from the center within a certain
distance around shall be returned. Since the feature space is
dependend on the distance function, the
Di st anceFuncti on attribute refers to a classification
scheme term specifying the distance function.

Cent er

Specifies the center of the feature space and is required to
reference to a feature within the QFDecl ar at i on element.

Radi us

The radius specifies the distance from the center, whereas
the center is defined by r angeSt ar t . This element contains
a floating value, which are between zero and one.

Di st anceFuncti on

The distance from the center in feature space is dependent
on a distance function (e.g. Eucledian distances). In order to
signal the required distance function to the server, the
TermType is used, which refers to a classification scheme. If
the distance function is not further specified, always the
Eucledian distance is adopted.

The following example illustrates the use of the Quer yByFeat ur eRange type in the first mode.
To indicate the range, two pieces of Dom nant Col or instance are declared within
QFDecl ar at i on element. The query requests any contents whose Dom nant Col or feature is
in the specified range.

<MpegQuery>
<Query>
<l nput >
<QFDecl ar ati on>
<Resource xsi:type="Descripti onResourceType" resourcel D="startlD'>

<AnyDescri ption xm ns: npeg7="ur n: npeg: npeg7: schema: 2004"
xsi : schemalLocati on="ur n: npeg: npeg7: schema: 2004" >

<npeg7: Mpeg7>
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<npeg7: DescriptionUnit xsi:type="npeg7: Dom nant Col or Type" >
<npeg7: Col or Space type="RGB"/>
<npeg7: Spati al Coher ency>28</ npeg7: Spat i al Coher ency>
<npeg7: Val ue>
<npeg7: Per cent age>12</ npeg7: Per cent age>
<npeg7: |l ndex>1 1 1</ npeg7: | ndex>
<npeg7: Col or Vari ance>1 1 1</ npeg7: Col or Vari ance>
</ npeg7: Val ue>
</ npeg7: Descri pti onUni t >
</ npeg7: Mpeg7>
</ AnyDescri pti on>
</ Resour ce>
<Resource xsi:type="Descri pti onResourceType" resourcel D="endl D'>
<AnyDescri pti on xm ns: npeg7="ur n: npeg: npeg7: schema: 2004" >
<npeg7: Mpeg7>
<npeg7: DescriptionUnit xsi:type="npeg7: Dom nant Col or Type" >
<npeg7: Col or Space type="RGB"/>
<npeg7: Spat i al Coher ency>28</ npeg7: Spat i al Coher ency>
<npeg7: Val ue>
<npeg7: Per cent age>30</ npeg7: Per cent age>
<npeg7: | ndex>5 5 6</nmpeg7: | ndex>
<npeg7: Col or Vari ance>1 1 1</ npeg7: Col or Vari ance>
</ npeg7: Val ue>
</ npeg7: Descri pti onUni t >
</ npeg7: Mpeg7>
</ AnyDescri pti on>
</ Resour ce>
</ QFDecl ar ati on>
<QueryCondi ti on>
<Condi ti on xsi:type="QueryByFeat ur eRange" >
<Range RangeEnd="endl D' RangeStart="startlD"'/>
</ Condi ti on>
</ Quer yCondi ti on>
</ I nput >
</ Query>
</ MpegQuer y>

The following example illustrates the use of the Quer yByFeat ur eRange type in the second
mode by specifying a center and a distance. To indicate this range, a piece of a
Dom nant Col or instance is declared within the QFDecl ar at i on element and a distance is
given. The query requests any contents whose Donmi nant Col or feature is in a distance of 0.5.
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<MpegQuery>
<Query>
<I nput >
<QFDecl ar ati on>
<Resource xsi:type="Descri pti onResourceType" resourcel D="centerlD'>

<AnyDescri pti on xm ns: npeg7="ur n: npeg: npeg7: schema: 2004"
xsi : schemalLocati on="ur n: npeg: npeg7: schema: 2004" >

<npeg7: Mpeg7>
<npeg7: Descri ptionUnit xsi:type="npeg7: Dom nant Col or Type" >
<npeg7: Col or Space type="RGB"/>
<npeg7: Spati al Coher ency>28</ npeg7: Spati al Coher ency>
<npeg7: Val ue>
<npeg7: Per cent age>12</ npeg7: Per cent age>
<npeg7: |l ndex>1 1 1</ npeg7: | ndex>
<npeg7: Col or Vari ance>1 1 1</ npeg7: Col or Vari ance>
</ nmpeg7: Val ue>
</ npeg7: Descri ptionUnit>
</ nmpeg7: Mpeg7>
</ AnyDescri pti on>
</ Resour ce>
</ QFDecl ar ati on>
<QueryCondi ti on>
<Condi ti on xsi:type="QueryByFeat ur eRange" >
<Di st ance Radi us="0.5" Center="centerlD'/>
</ Condi ti on>
</ Quer yCondi ti on>
</ | nput >
</ Query>
</ MpegQuer y>

CHILLOUT

In this Section we briefly mention the SAPIR activities related to Chillout [17], which has been
implemented within DMP as the Open Source implementation of the DMP interoperable DRM
platform (IDP), as detailed in deliverables D6.2, D6.3 and D6.4. The IDP specification, including
its reference software (Chillout), has been accepted as ISO/IEC 23000-5 standard. The
normative part of the Chillout software is made up of the libraries implementing the
functionalities to create and consume governed content compliant to ISO/IEC 23000-5 standard,
defined as Multimedia application format (MPEG-A) - Part 5. Media streaming application
format. Chillout is the candidate solution adopted in SAPIR for the management of governed
content in a P2P network using standards, as discussed in deliverable D6.2. Chillout provides a
normative reference software implementation available in source code under the terms of the

Mozilla Public License Version 1.1 [18] and is currently under development.
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The ISO/IEC 23000 standard (MPEG-A or Multimedia application format) is a recent addition to
a sequence of standards developed by MPEG. This new standard is developed by selecting
existing technologies from all published MPEG standards and combining them into so-called
Multimedia Application Formats (MAF) [19]. As already mentioned, the Chillout software is
based on ISO/IEC 23000-5, an ISO standard targeting the distribution of governed content in
streaming mode, as described in deliverable D6.2. This standard is a major integration of MPEG
technologies, ranging from MPEG-2 and MPEG-4 to MPEG-21 including a set of inter-device
protocols developed by the Digital Media Project, now ISO/IEC 29116-1 - Media Streaming MAF
Protocols. Chillout is the open source reference software of this standard, it is written in Java
and provides a set of libraries for developing applications conforming to the standard. DRM
information is expressed in XML and is based on the MPEG-21 IPMP components profile (see
deliverable D6.2 for more details). Licenses are based on the MPEG-21 REL Dissemination and
Capture (DAC) and Open Access Content (OAC) profiles.

The work of integration of MPEG technologies mentioned above has recently produced the
creation of a new important standard, the MPEG eXtensible Middleware (MXM), how MPEG-M,
which is described in Section 4.3. The Chillout software provides the basis for the MXM
reference software implementation and many contributions to the MXM specifications from the
Chillout community have been provided. When the MPEG-M reference software will be
released, Chillout will be fully compliant to this standard.

SAPIR members from EURIX contributed to the specification of the P2P library of Chillout,
which has been adopted in SAPIR for the search and retrieval of governed content in a
structured P2P network (DHT). Any user can create a governed content with a custom license
expressed by MPEG-21 REL DAC and ORC profiles and make it available to other users joining
the P2P network. The innovative approach consists in the possibility to index not only the
MPEG-7 metadata describing the content but also the MPEG-21 features related to its
governance (see [22], [23] and [24] for more details). As a consequence, any user in the P2P
network will be able to search for content including in the queries not only the metadata usually
available in popular P2P file sharing systems (eMule [25], BitTorrent [26], etc.), such as the
content title, but also additional information related to the license. In this way the powerful DRM
capabilities available in Chillout can be exploited in the P2P world, which is howadays a major
challenge. The extension of Chillout to P2P provides a solution to index and search governed
content on a DHT and has now been included in the official DMP reference software distribution.
This activity is related to Work Package 6 and a complete description of Chillout can be found in
deliverables D6.2 and D6.3.

The main advantages of adopting Chillout in SAPIR are already described in deliverable D6.2,
Section 8 and are briefly discussed in the following:

1) Chillout is the reference software implementation of ISO/IEC 23000-5 standard. This is an
added value with respect to other available solutions. In this way the solution proposed in SAPIR
is compliant to a publicly available standard.

The choice of a standard solution for the DRM is strongly supported by SAPIR aims and is also
motivated by the possibility to overcome the fragmentation of different solutions where each
content provider defines its own custom implementation of DRM. The presence of a standard
can guarantee the interoperability of the DRM and contributes to an improved value-chain.

Moreover the adoption of MPEG-A standard assures the compliance with different standards
from the MPEG family, which are exploited worldwide for the digital media. The IPR information
can be easily integrated with the content description based on MPEG-7 standard using the
same content representation. In this way the whole information associated to the content can be
easily retrieved using a single XML representation, where the MPEG-7 content description is
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wrapped by the license representation associated to that content (see deliverable D6.4 for more
details).

The specifications of the Media Streaming MAF standard (ISO/IEC 23000-5) are publicly
available and can be implemented by anyone. In this way the results obtained from SAPIR
experimentation can be interesting for a wider audience.

The exploitation of Chillout for DRM will make SAPIR software compliant with commonly used
standards (including MPEG-7, MPEG-21 and MPEG-A) and will help promoting SAPIR with
relevant standardization bodies.

2) Chillout is released as Open Source Software under Mozilla Public License v1.1: the source
code is available [27] and can be adapted to SAPIR requirements.

Other candidate solutions (see deliverable D6.2) require for example the subscription to the
project under payment of a fee. Chillout is completely free and can be embedded in any
platform. The adoption of MPL license enables the exploitation of Chillout for different purposes,
since the license is regarded as a weak copyleft. Specifically, source code copied or changed
under the MPL must stay under the MPL. Unlike strong copyleft licenses, the code under the
MPL may be combined in a program with proprietary files which would otherwise be derivative
works of the MPL code.

3) Chillout is supported by an active community with members coming from heterogeneous
institutions: universities, private companies, standardization bodies (MPEG, DMP, ...). Moreover
members of SAPIR are actively involved in the development of Chillout.

The presence of SAPIR members in the Chillout community fulfills the requirements of the Task
9.4 - "Contacts with standard bodies", which is the objective of the present document, since the
SAPIR project has been presented in several meetings organized by the working groups of
different standardization bodies, such as DMP, MPEG and Digital Media in Italy initiatives.

4) The support to P2P networks in Chillout has been implemented by EURIX. The solution is
based on the last generation of P2P networks (DHT) and SAPIR will be probably the first test
case of indexing, search and distribution of governed content using P2P.

The requirements of the SAPIR DRM architecture have driven the extension of Chillout to the
P2P, which can be considered one of the major challenges concerning the trusted distribution of
digital contents which enables the preservation of IPR. The DRM solution adopted in Chillout
has the main advantage of being compliant to an open standard.

Concerning the underlying P2P layer used for the indexing of license metadata, other solutions
have adopted older and well-established P2P implementations (e.g. AXMEDIS solution
implements a BitTorrent-like approach). In SAPIR the last generation of P2P will be exploited:
structured P2P networks have been conceived in order to assure the scalability of the network,
which is one of the major milestones of SAPIR. Moreover SAPIR can contribute to the big effort
in the P2P research activity, where a prominent role is played by structured P2P networks.

5) The normative part of the Chillout software is made up of the libraries implementing the
functionalities to create and consume governed content compliant to ISO/IEC 23000-5 standard.

As described in deliverable D6.2, the normative functionalities are contained in the Chillout Core
library. This enables the integration of Chillout in any other solution. In SAPIR the core
functionalities to generate and create governed content will be embedded in SAPIR software
responsible for the content analysis. In this way the IPR information will be associated to each
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digital content at the time of creation and the license metadata will be extracted and indexed in
the SAPIR network during content analysis. The analysis of the solution for the search of
governed content in P2P is discussed in deliverable D9.4.

MPEG EXTENSIBLE MIDDLEWARE

In this Section we briefly describe the SAPIR contributions related to the definition of the MPEG
eXtensible Middleware (MXM), which is a new standard recently proposed by MPEG, whose
specifications are still work in progress. SAPIR members have joined the MPEG and DMP
working groups for the definition of the specifications and the implementation of the MXM
reference software. EURIX participated to several MPEG and DMP meetings to discuss MXM
and contributed to this standard in the area of multimedia content search in a distributed
environment, which involves the activities for the MPEG Query Format and the Chillout P2P
implementation, which have been discussed before. In the following we briefly describe the
status of the art of MXM, since it is a relatively new initiative and its aim is the integration of
many MPEG standards in a future middleware.

MPEG opened a Call for Proposal [28] at the 84th MPEG meeting (28 April — 2 May 2008,
Archamps, France) for the definition of an MPEG eXtensible Middleware (MXM) [29], to invite
submissions that MPEG can use to develop a standard middleware that enables the easy
design and implementation of media-handling value chains whose devices interoperate because
they are all based on the same set of technologies accessible from MXM.

MXM is an architecture containing MPEG standard multimedia technologies, where
interoperating devices are all based on the same set of technologies exposed through standard
APIls, especially technologies standardized by MPEG, which become accessible from the MXM
middleware. This will enable the development of a global market of MXM applications, MXM
components and MXM devices.

The MXM standard will be developed according to the ISO/IEC process. However, in order to
collect a broader set of comments and start building a broader user community, MPEG plans to
develop MXM as an Open Source Software (OSS) project through its usual process of ad-hoc
groups open to external participation. The MXM Reference Software Licence is adopted to
enable ISO/IEC to eventually release the MXM Reference Software as OSS, i.e. with a licence
approved by the Open Software Initiative (OSI). Currently the MXM specifications contain
architecture and technologies definition (ISO/IEC 23006-1), the APIs (ISO/IEC 23006-2),
configuration and reference software (ISO/IEC 23006-3) and protocols (ISO/IEC 29116-1).

SAPIR members from EURIX joined the working group in the Digital Media Project to prepare a
proposal for MXM and started contributing to the definition of the specifications and to the
reference software implementation. The proposal has been submitted to the 85th MPEG
meeting (Hannover, Germany).

As already mentioned above, MXM is a collection of MPEG and, if required, non-MPEG
technologies organized in a middleware with standard APIs. A reference diagram can be the
following, as depicted in Figure 1:
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MXM
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OS standard APIs

MXM Components
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Figure 1 — Reference diagram of MXM

Therefore the scope of the MXM standard is to specify the MXM architecture and APIs of MXM
components, reference the technologies that are part of an MXM implementation, specify the
MXM API for applications and specify protocols for MXM to MXM communication. Media
technologies are normatively specified and include media frameworks, media composition,
media description, media rights management, search and storage, etc.

MXM Application

0s MXM
API API
Computing
Platform

_ B

Figure 2 — An MXM device

An MXM device is made of a computing platform, an Operating System possibly including
various software layers and the MXM, as shown in Figure 2. MXM Applications can be executed
by an MXM device by accessing its components via a standard MXM API.
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Figure 3 —=The MXM architecture

As shown in Figure 3 above, MXM comprises of a framework hosting a number of engines.
These are containers of a specific set of MXM Technologies accessible by the MXM API specific
of that Engine. As is typical of most MPEG standards the MXM standard will only define the
interfaces of the MXM Engines and the MXM Orchestrator, i.e. the APIs.

In general an MXM Device will have a number of MXM Applications running on it (there may be
other applications but these are not relevant here). Some may be “resident”, i.e. they have been
loaded by the MXM manufacturer and some may be temporary, i.e. they have been downloaded
for a specific purpose.

When an MXM Application is executed, there may be “low-level” calls directly to some MXM
Engines and “high-level” calls like, say, “play a governed content”. Both will be made to the
MXM via the MXM Application API. In general “high-level” calls will be intercepted by an “MXM
Orchestrator” which has the intelligence to set up the appropriate chain of MXM Engines.

A complete list of MXM engines is still work in progress, but the following ones will be surely
included in the first software implementation: Digital Item Declaration engine, MPEG-21 File
engine, Rights Expression Language (REL) engine, Intellectual Property Management and
Protection (IPMP) engine, Media Framework engine, Graphics (2D and 3D) engine, Security
engine, Metadata engine, Digital Item Adaptation engine, Digital Item Streaming engine,
Protocol engine and Distributed storage engine.

As already discussed in Section 4. 2 SAPIR contributed particularly to the Chillout P2P library
which will constitute the basis for the distributed storage engine, as described in the next
Section.

The MXM Orchestrator has an “external” API coinciding with the MXM Application API. Based
on the received input, this module calls the “internal” API of the engines required to fulfill the
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request, orchestrating the intervention and send/receive data to/from the particular chain of
engines that a given high-level call will trigger.

Each MXM Engine will contain a specific set of MXM Technologies accessible by an MXM
Application, the MXM Orchestrator and any other MXM Component in MXM, by means of its
own MXM Engine API. As is typical of most MPEG standards the MXM standard will only define
the interfaces of the MXM Engines and the MXM Orchestrator, i.e. the APIs.

MXM Devices are not only used as stand-alone devices possibly interacting with a server, but
are also devices meant also to be used in a media value chain possibly with different MXM
Applications that correspond to the different roles that value chains users play in the value chain
(e.g. creating content, issuing licenses upon request, streaming content, etc.)

Figure 4 — Scope of MXM standardisation

This is depicted in Figure 4, which represents the full scope of the MXM standard and the
communication between two MXM Devices via the inter-MXM Protocols. These are protocols
that an application need not carry with it because they are already available in the MXM as MXM
Engines.

The MXM standard will then be developed according to the ISO/IEC process. However, in order
to collect a broader set of comments and start building a broader user community, MPEG plans
to develop MXM as an Open Source Software (OSS) project through its usual process of ad hoc
groups open to external participation. The MXM Reference Software Licence will enable
ISO/IEC to eventually release the MXM Reference Software as OSS, i.e. with a licence
approved by the Open Software Initiative (OSI).

CHILLOUT MXM IMPLEMENTATION

In this Section we briefly describe the activities for the implementation of the MXM reference
software. We are actively involved in the development of the MXM reference software. The core
functionalities of the software, implementing the MXM specifications, are based on the
functionalities provided by Chillout (see Section 4.2).
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It is worthwhile noticing that MPEG has always promoted the effort towards the integration of
different MPEG standards. MAF are typical examples of ad-hoc standards intended for specific
purposes or fields of application. For example, the Media Streaming MAF is a standard defined
for the creation of complete value chains within an interoperable DRM architecture, enabling
multimedia content government. MXM has been conceived to achieve a complete integration of
MPEG technologies in a standard middleware, providing great flexibility and extensibility.

The software part of this contribution is composed by a number of Java libraries implementing
the basic MXM functionalities (core library), and supporting various non-normative functionalities
(auxiliary, mediaframework and p2p libraries), as shown in Figure 5. Additionally, it contains a
number of sample applications using MXM functionalities. All applications currently run on
Windows, Mac and Linux Operating Systems.

The software is available in source code under the terms of the Mozilla Public License Version
1.1 and is currently under development by the Chillout project. As the software is constantly
improving and new functionalities are added over time, it is recommended to get the latest news
about the code on the Chillout web site [17]. Detailed instructions on how to install and use the
Chillout MXM reference software is beyond the scope of the document. The interested reader
can find more details and information on Chillout web site [17]. The Core library can be
employed to generate XML structures conforming to a number of MPEG-7 and MPEG-21
specifications, and conversely to extract any information contained within them. It also provides
the methods to generate and parse files conforming to the MPEG-21 File Format which may
contain governed®/protected audio-visual data with the associated XML description.

Figure 5 — Chillout software layers implementing MXM and MXM applications.

8 Governed implies that rights information is bound to the content, thus informing the end user about the

usage conditions of the content but this does not necessarily imply that content is protected (e.g. a Creative
Commons-like approach).

bt #$ %&



25 32

The management of XML structures in the Java code is obtained using JAXB [30]. It also
provides the means for a Device to communicate with other Devices using the standard SOAP
messages defined in ISO/IEC 29116-1 and others. Finally, it defines all interfaces and classes
implementing the MXM APIs. As the name implies, the Auxiliary library contains the auxiliary
classes such as those encapsulating the functionalities that every MXM Application must have
when operating in a real environment, such as digital signature calculation, secure storage of
information, license validation, tools for instantiating and operating IPMP Tools (modules
performing encryption, watermarking, etc.), several implementations of IPMP Tools etc. The
MediaFramework library contains the media frameworks on which a Device may rely on when
managing (e.g. rendering, encrypting, streaming) audio-visual resources. The following media
Frameworks are currently supported: Gstreamer [31], the Java Media Framework [32], the VLC
player [33] and QuickTime [34]. Finally the P2P library enables MXM Applications to connect to
a structured P2P network for publishing, searching and retrieving governed/protected content.

The MXM Application category includes a number of Java applications as shown in Fig 5. The
Content Creation Device (CCD) creates governed/protected content including rights and
protection information, metadata and streaming information. The End-User Device (EUD) is
capable of rendering governed/protected content streamed by a Content Provider Device (CPD)
or stored in a file, informing the end user of the content usage conditions, retrieving licenses
from a License Provider Device (LPD) and IPMP Tools from a DRM Tool Provider Device (TPD).
The Domain Management Device is capable of creating a domain of EUDs, renew the domain
membership, delete a domain, add a Device to a domain, remove a Device from a domain, etc.
The Content (CID), Device (DID) and Domain (DolD) Identification Devices provide identifiers to
new content items, Devices and domains.

ADVANCED IPTV TERMINAL

EURIX participated to the MPEG meeting on Advanced IPTV Terminal (AIT), held in Turin on
23-24 November 2008. The SAPIR project was presented and the results achieved so far were
shown. In particular the SAPIR demo with similarity search on videos was shown, since this
feature could become an interesting feature of future IPTV terminals. We proposed to add in the
AIT specifications [35] that this standard shall also exploit the advantages offered by P2P
technologies for the purpose of storing, distributing, searching and retrieving, and consuming
content. The AIT specifications are still under evaluation from the MPEG Ad-hoc group and the
first committee draft version will be published in the next months.

FUTURE PLANS FOR STANDARDIZATION

In the remaining months of the project's life we will keep on the activities described in this
document. We will participate to the incoming MPEG meetings and will focus on the
development of MXM. We have submitted a proposal for MXM APIs concerning the audio-visual
content representation and the feature extraction at the 87th MPEG meeting in Lausanne (2-6
February 2009). The evolution of the proposed contribution to MXM will be reported in the final
report for deliverable D9.4 at month 30.

In order to provide the feeling of the huge effort required to the full development of MXM, we
added in Appendix A a list of approved MPEG standards which are included in the MXM
specification. We believe that the results achieved in SAPIR, in particular concerning the search
and retrieval of contents in a distributed environment can effectively contribute to the MXM
standard.
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SUMMARY

In this document we provide an update of the SAPIR activities related to standardization. The
progress with respect to the previous report at month 12 as well as the actual contributions to
the standards have been presented. Finally a few guidelines for the rest of the project have
been suggested.
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APPENDIX A: NORMATIVE REFERENCES FOR MXM

In the following the normative references related to approved MPEG standards which are
included in the MXM specification are listed:

1. ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- Systems

2. ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- Video

3. ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- Audio

4. 1SO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- Conformance testing

5. ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- Software simulation

6. ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- System extensions - DSM-CC

7. ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- Advanced Audio Coding
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10.

11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.
25.
26.

27.

28.

29.

30.

31.

ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- System extension RTI

ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- Conformance extension - DSM-CC

ISO/IEC 13818 Information technology -- Generic coding of moving pictures and associated
audio -- IPMP on MPEG-2 Systems

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Systems
ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Visual
ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Audio

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Conformance
testing

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Reference
Software

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Delivery
Multimedia Integration Framework

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Optimised
software for MPEG-4 tools

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- 4 on IP
framework

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Reference
Hardware Description

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Advanced Video
Coding

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Scene
Description and Application Engine

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- ISO Base Media
File Format

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- IPMP Extensions
ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- MP4 File Format
ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- AVC File Format

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Animation
Framework eXtension (AFX)

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Streaming Text
Format

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Font compression
and streaming

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Synthesized
Texture Stream

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Lightweight
Application Scene Representation

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- MPEG-J
Extension for rendering

bt #$ %&



30 32

32.

33.

34.

35.

36.

37.

38.
39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.
50.

51.
52.

53.
54,
55.
56.

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Open Font
Format

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Symbolic Music
Representation

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- Audio-System
interaction

ISO/IEC 14496 Information technology -- Coding of audio-visual objects -- 3D Graphics
Compression Model

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface --
Systems

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface --
Description Definition Language

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface -- Visual
ISO/IEC 15938 Information technology -- Multimedia Content Description Interface -- Audio

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface --
Multimedia Description Schemes

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface
Reference Software

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface --
Conformance

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface --
Extraction and Use of MPEG-7 Descriptions

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface --
Profiles

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface --
Schema definition

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface -- Profile
schemas

ISO/IEC 15938 Information technology -- Multimedia Content Description Interface -- Query
Format

ISO/IEC 21000 Information technology -- Multimedia Framework -- Vision, Technologies and
Strategy

ISO/IEC 21000 Information technology -- Multimedia Framework -- Digital Iltem Declaration

ISO/IEC 21000 Information technology -- Multimedia Framework -- Digital Item Identification
and Description

ISO/IEC 21000 Information technology -- Multimedia Framework -- IPMP Components

ISO/IEC 21000 Information technology -- Multimedia Framework -- Rights Expression
Language

ISO/IEC 21000-5:2004/Amd 2:2007, MAM (Mobile And optical Media) profile

ISO/IEC 21000-5:2004/Amd 3:2008, DAC (Dissemination And Capture) profile

ISO/IEC 21000-5:2004/Amd 3:2008, Open access content (OAC) profile

ISO/IEC 21000 Information technology -- Multimedia Framework -- Rights Data Dictionary
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57.
58.
59.
60.
61.

62.

63.
64.
65.
66.
67.
68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

ISO/IEC 21000 Information technology -- Multimedia Framework -- Digital Iltem Adaptation
ISO/IEC 21000 Information technology -- Multimedia Framework -- Reference Software
ISO/IEC 21000 Information technology -- Multimedia Framework -- File Format

ISO/IEC 21000 Information technology -- Multimedia Framework -- Digital ltem Processing

ISO/IEC 21000 Information technology -- Multimedia Framework -- Evaluation Tools for
Persistent Association

ISO/IEC 21000 Information technology -- Multimedia Framework -- Test Bed for MPEG-21
Resource Delivery

ISO/IEC 21000 Information technology -- Multimedia Framework -- Conformance

ISO/IEC 21000 Information technology -- Multimedia Framework -- Event reporting
ISO/IEC 21000 Information technology -- Multimedia Framework -- Binary format

ISO/IEC 21000 Information technology -- Multimedia Framework -- Fragment Identification
ISO/IEC 21000 Information technology -- Multimedia Framework -- Digital Iltem Streaming

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Purpose for
Multimedia Application Formats

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Music Player
Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Photo Player
Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Musical Slide
Show Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Media
Streaming Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Professional
Archival Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Open Access
Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Portable Video
Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Digital
Multimedia Broadcasting Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Video
Surveillance Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Video
Stereoscopic Application Format

ISO/IEC 23000 Information technology -- Multimedia Application Formats -- Interactive
Music Player Application Format

ISO/IEC 23001 Information technology -- MPEG Systems Technologies -- Binary MPEG
format for XML

ISO/IEC 23001 Information technology -- MPEG Systems Technologies -- Fragment
Request Unit
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82.

83.

84.

85.

86.

87.

88.
89.

90.

91.
92.
93.

94.

95.

96.

97.

98.

99.
100.

ISO/IEC 23001 Information technology -- MPEG Systems Technologies -- XML
Representation of IPMP-X messages

ISO/IEC 23001 Information technology -- MPEG Systems Technologies -- Codec
Configuration Representation

ISO/IEC 23001 Information technology -- MPEG Systems Technologies -- Bitstream Syntax
Description Language

ISO/IEC 23002 Information technology -- MPEG Video Technologies -- Accuracy
specification for implementation of integer-output IDCT

ISO/IEC 23002 Information technology -- MPEG Video Technologies -- Fixed point 8x8
DCT/IDCT

ISO/IEC 23002 Information technology -- MPEG Video Technologies -- Auxiliary Video Data
Representation

ISO/IEC 23002 Information technology -- MPEG Video Technologies -- Video Tool Library

ISO/IEC 23003 Information technology -- MPEG Audio Technologies -- Part 1MPEG
Surround

ISO/IEC 23003 Information technology -- MPEG Audio Technologies -- Spatial Audio Object
Coding

ISO/IEC 23004 Information technology -- MPEG Multimedia Middleware -- Architecture
ISO/IEC 23004 Information technology -- MPEG Multimedia Middleware -- Multimedia API

ISO/IEC 23004 Information technology -- MPEG Multimedia Middleware -- Component
Model

ISO/IEC 23004 Information technology -- MPEG Multimedia Middleware -- Resource and
Quality Management

ISO/IEC 23004 Information technology -- MPEG Multimedia Middleware -- Component
Download

ISO/IEC 23004 Information technology -- MPEG Multimedia Middleware -- Fault
Management

ISO/IEC 23004 Information technology -- MPEG Multimedia Middleware -- System Integrity
Management

ISO/IEC 23004 Information technology -- MPEG Multimedia Middleware -- Reference
Software and Conformance

ISO/IEC 23004 Information technology -- Information Exchange between Virtual Worlds

ISO/IEC 29116 Information technology -- Supplemental Media Technologies -- Media
Streaming MAF Protocols
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