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Abstract: Knowledge creation processes in the cultural sciences have a discursive
nature. The cultural scientists participating in these discourses build a community of
practice. Reifications in information systems should support four concepts: (1) Content
description by metadata, (2) coverage within standards, (3) repository technologies,
and (4) platform independence of applications. By the combination of these concepts
information systems support cultural scientists to extract and manage knowledge about
high-level semantics of multimedia artifacts in open repositories with metadata anno-
tations. Basic support for the latter can be achieved by a loose classification scheme
as in Dublin Core, but with more sophisticated MPEG-7 description elements for time
based media. We present a system called MEDINA for semi-automatic Dublin Core to
MPEG-7 conversion to maintain media already annotated in Dublin Core.
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1 Introduction

The support of collaboration and knowledge management (KM) in networked
cultural science communities represents a specific challenge for the development
and the organizational structure of information systems. The reason is inherent
in the specific research methods cultural scientists apply and their media centric
way of collaboration that facilitates the overall discourse. In our collaborative
research center “Media and Cultural Communication” we as computer scientists
have analyzed the impact of networked information systems (IS) on the orga-
nization and creation of knowledge during the last six years. We have realized
dedicated IS with them. Our experience shows that these systems have to be
carefully designed with respect to at least four aspects.

First, the discursive nature of functioning in the humanities, requires sup-
port of different digital media to be combined with (almost) arbitrary metadata.
Thus, concepts for collaboration and KM in the humanities require a high de-
gree of semantic freedom. Second, metadata standards are needed to bridge the
gap between loose classifications by the community and the structured organi-
zation of repositories. In this aspect, the Dublin Core (DC) metadata standard
[5] has been a step forward. It’s a simple, light-weight and concise method for
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resource discovery of composite resources on the web. However, this standard
is not designed to describe temporal and media specific information connected
with multimedia resources used in the communities we corporate with. Thus, we
have selected an excerpt of the extensive MPEG-7 multimedia metadata stan-
dard [10]. Hence, we can offer facilities for a detailed metadata annotation of
media specific information as well as temporal decompositions. Third, a com-
mon repository is an indispensable prerequisite to foster knowledge exchange.
An open community KM system requires to offer its users an option to not
only access multimedia artifacts already in the system, but to contribute mul-
timedia artifacts to the repository, too. Fourth, platform independence is an
indispensable prerequisite. Although, MS Windows PCs are wide spread within
the cultural sciences, particularly users in the film studies - we are cooperating
with - commonly use Apple computers.

KM strategies thus need to bridge the gap between semantic freedom in (al-
most arbitrary) metadata annotations and (structured) repository technologies.
In this paper, we present an application called MEDINA (MPEG-7 Encoding of
Dublin Core Information and Naming Application) that allows the administra-
tion of open multimedia archives in film study communities. The rest is organized
as follows. First, we introduce requirements for collaboration and KM in cultural
science communities. Then we discuss existing multimedia management systems
regarding their alignment to the needs of cultural science communities. After
that, we present MEDINA to comply with the needs of our target community.
The paper closes with conclusions and an outlook on further research.

2 Collaboration and KM in cultural science communities

The research done within the last six years of our project has given us a detailed
insight into work practices of cultural scientists. Collaboration and KM in cul-
tural science communities is coined by the discursive nature of functioning within
the cultural sciences in general. Basically, there are two types of knowledge or-
ganization and exchange within scientific communities as introduced by Snow
[18]. First, the ‘linear type’ of learning that is goal-oriented and transmission-
centered. This means, old information is replaced by new one as soon as this
appears. Second, there is a ‘non-linear type’ of KM. This type is media cen-
tric and reflects working practices of cultural scientists. It doesn’t replace old
knowledge but keeps it in its repositories for latter usage. Thus, an ongoing de-
scription and (loose) classification of medial artifacts is necessary for them to
bring their studies further. Based on the previous considerations, KM strategies
for cultural scientists require a high degree of semantic freedom. That means, it
is not sufficient to examine KM systems and technologies for multimedia anno-
tation strictly separate as it is propagated in state-of-the-art KM systems. For
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that reason we try to overcome their shortcomings as stand-alone solutions by
combining them in an open and collaborative manner.

In order to foster the collaboration when working on multimedia artifact
sets, first of all, an easy to use import (and export) functionality for already
annotated media is needed. Due to the dispersion of DC annotations in print
media, import options for annotated DC artifacts are eligible. Moreover, cultural
scientists are particularly sensitive to easy to use user interfaces hiding any
technical complexity. Additionally, authentication is needed in order to protect
the intellectual property on information about media sets as well as the media
sets themselves. In the following section we give an overview on related work
dealing with multimedia management systems and discuss whether these systems
comply with the aforementioned needs of cultural science communities.

3 MM management systems for cultural science communities

There are several tools and projects dealing with multimedia annotations. Most
of them are situated in the field of video annotation and deal in particular with
the fine grained analysis of videos. The resulting annotated multimedia artifacts
are mostly compliant to one standard, either MPEG-7 or DC. Except some web-
based projects most of the systems are restricted to MS Windows PCs. We now
present related projects in detail.

Our overview on related work starts with metadata annotations tools. IBM’s
MPEG-7 annotation tool is a commercial, MS Windows based system to anno-
tate atomic video sequences encoded in MPEG-1 or MPEG-2 [8]. The annota-
tions are based on static descriptors and stored locally. Similarily, an annotation
of MPEG audio and video files with MPEG-7 metadata can be obtained with
IBM’s Multimodal Annotation Tool [9]. The commercial Ricoh Movie Tool [15]
allows the creation of spatio-temporal MPEG-7 annotations. It stores descrip-
tions of the video structure of individually selectable tags locally. Caliph&Emir
is an open source MPEG-7 based photo annotation and retrieval tool written in
Java [13]. Tt offers substantial options for photo related metadata annotations.
Storage and retrieval takes place on the file system. FilmEd is a Windows based
system that allows the collaborative indexing, browsing, annotation, and dis-
cussion of video content between multiple groups at remote locations [17]. The
resulting annotations are shared via a database server in a proprietary metadata
format which is a combination of MPEG-7 and DC. The web-based COALA
project contains a LogCreator that allows the creation of MPEG-7 video de-
scriptions [6]. It has a predefined structure specially designed for the annotation
of TV news. VIDETO of ZGDV is an MPEG-7 tool that has been specially
designed for TV news annotation [20]. It contains automatic scene boundary de-
tection for a temporal decomposition of MPEG-1 videos by freely customizable
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description sets. The resulting metadata description is stored locally. Probably
the most comprehensive automatic parser and generator of DC metadata for
online resources is DescribeThis [3]. The web-based tool allows an automatic
creation of DC from HTTP, FTP, or ISBN content. Similar approaches can be
found at the Nordic DC metadata creator [4], or DC-dot web-sites [2]. The so far
mentioned tools mostly stress on compliance to metadata standards, but don’t
facilitate - in general - the community wide exchange of multimedia artifacts.
This deficit is tackled in the web-based system American Authors. It has been
specially designed to support literature studies at the MIT and aims at being a
digital resource for engaging media artifacts with literary texts [11, 16]. Addi-
tionally, it’s a protected community environment that requires authentication.
The annotated files are stored compliant to DC and Text Encoding Ininitative
[19]. Similar arguments also hold for BSCW [12] and Wikipedia [21], with the
exception of compliance to the previously mentioned metadata standards.

Summarizing, none of the existing systems covers web collaboration on mul-
timedia artifacts of various data types with a platform independent system by
simultaneously providing compliance to MPEG-7 and DC. Additionally, there
is only one project dealing with the needs of cultural science communities in
particular. However, that project doesn’t offer compliance to MPEG-7, which
is needed for more elaborated descriptions of time based media. We will now
introduce MEDINA and explain its features to foster collaboration and KM in
cultural science communities.

4 MEDINA

The MPEG-7 Encoding of Dublin Core Information and Naming Application
(MEDINA) has been specially designed for cultural science communities of re-
searchers and students within the collaborative research center “Media and Cul-
tural Communication”. In particular, it targets multidisciplinary research com-
munity in a project of the film studies. The community is physically distributed
in the department of film studies at the Ruhr-Universitat Bochum, the center in
Cologne, University Bonn, and Munich. Its members have diverse backgrounds
of education, e.g. film studies, history of art, graphical design and are on diverse
levels of profession, i.e. full professors, research assistants, and students.

Fig. 1 shows the user interface of MEDINA. It is divided into two parts. On
the left hand side, the tabbed pane shows the user groups in MEDINA. De-
pending on the individual access rights the user can navigate through and add
media to the corresponding media sets. On the right hand side, the tabbed pane
offers four different functionalities: Thumb-preview of the media sets including
a media-player, refinement of DC annotation by more sophisticated MPEG-7
descriptors, the MPEG-7 preview of the resulting file, and a temporal decompo-
sition window containing the decompositions of a medium. MEDINA has been
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Figure 1: MEDINA user interface when uploading an DC document (in German)

implemented as a platform independent Java application and offers two options
to annotate multimedia artifacts. First, a new multimedia annotation can be
created from scratch. Second, a DC annotation might be uploaded for an au-
tomated conversion to MPEG-7. Fig. 1 shows an uploaded DC document for a
subsequent manual refinement possible with MPEG-7 descriptors. Technically,
the conversion from DC to MPEG-7 is a two-stage process. First, the DC docu-
ment is parsed internally in order to create a “normalized” DC document that
contains the 15 elements (or a subset, in case not all of them have been used in
the DC document) of the DC Metadata Element Set. The second step is the con-
version itself. Here, the mapping between the DC Metadata Element Set [1] and
more sophisticated descriptors of the MPEG-7 multimedia metadata standard
takes place. It is similar as proposed in [7], but has been refined for the particular
needs of cultural science communities (cf. Appendix). For the sake of usability,
additional MPEG-7 metadata concerning technical aspects of the medium such
as visual encoding, frame rate, color space, etc. are extracted automatically.
The DC elements are used for a loose metadata description offering a lot
of semantic freedom in the scope of a more general metadata element. Thus,
we’ve have subdivided the metadata file into three documents. A MEDINA
“main” MPEG-7 metadata file with descriptors for technical information about
the medium as well as most of the DC information. In addition, it contains refer-
ences to two other MPEG-7 descriptions. The first type is a reference to “agents
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of action”. The second type is a reference to terms defined in MPEG-7 classifi-
cation schemes that are used as a multi language “lexicon”. Thus, we are able to
combine the more sophisticated role descriptors of MPEG-7 with DC elements.
Fig. 2 shows the previously described structural decomposition of MPEG-7 doc-
uments in MEDINA. On the server side, we’ve set up an eXist-DB [14] for the
storage of the MPEG-7 metadata. Additionally, there is an affiliated FTP-server.
The FTP-server is used for automated up- and download of multimedia artifacts
by the community to the common repository.
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Figure 2: Structural decomposition of MPEG-7 files in MEDINA

5 Conclusions & Outlook

In this paper we presented MEDINA for collaboration and KM in multimedia
repositories of cultural science communities. The use of MEDINA demonstrated
the usefulness of multimedia description standards for transparent and flexi-
ble collaboration in open and scalable repositories. Even more, the maturity
of collaboration via KM systems is increased by the given compatibility to the
MPEG-7 and the DC standard. Due to its platform independence and an easy to
use user interface, cultural scientists can now collaborate anytime and anywhere
by exchanging sets of multimedia artifacts, their temporal decompositions, and
their annotations about them via a common repository.

Current research has two goals. On the one hand side, we will embed (semi-)
automatic feature extraction tools into MEDINA. In this aspect, we plan to
retrieve spatial information from the key frame analysis of videos for a further
spatio-temporal video analysis. In addition, we integrate algorithms for color and
shape segmentation of digital images as well as term analysis in text documents.
On the other hand, we have recently set up an MPEG-7 community with our
colleagues from the University of Klagenfurt and the Know Center in Graz.
Thus, we intend to create testbeds of MPEG-7 metadata in order to facilitate
conformance tests of MPEG-7 applications. In this aspect, MEDINA may serve
as (semi-) automatic generator of MPEG-7 metadata.
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Appendix: Mapping between Dublin Core and MPEG 7

dc:contributor Reference: /Mpeg7/DescriptionUnit/MultimediaContent
//CreationInformation/Creation
/Creator[Role/Name=“Contributor”]
/AgentRef
Referenced Element: /Mpeg7/Semantics/Agent/Name

In MEDINA we use different documents for multimedia and agents.
Contributors are considered as agents with the role “Contributor”.
Agent descriptions are referenced from multimedia descriptions.
The role is defined as a term in an MPEG-7 classification scheme.

dc:coverage Mpeg7/DescriptionUnit/MultimediaContent//CreationInformation
/Creation/CreationCoordinates/{Location,Date}

In MEDINA we consider the combination of Location and Date
as the coverage of a multimedia description.

dc:creator Reference: Mpeg7/DescriptionUnit /MultimediaContent
//CreationInformation/Creation
/Creator[Role/Name=“Creator”]/AgentRef
Referenced Element: /Mpeg7/Semantics/Agent/Name

In MEDINA we use different documents for multimedia and agents.
Creators are considered as agents with the role “Creator”.

Agent descriptions are referenced from multimedia descriptions.
The role is defined as a term in an MPEG-7 classification scheme.

dc:date /MpegT /DescriptionUnit/MultimediaContent//CreationInformation
/Classification/Date

The MPEG-7 standard defines the same encoding for a date,
so Date is compliant with both MPEG-7 and Dublin Core.

dc:description Abstract or FreeText /Mpeg7/DescriptionUnit
/MultimediaContent//CreationInformation

Account: /Creation/Abstract /FreeText Annotation
Reference to graphical URI of a JPG image, that is located on
representation: a central FTP server or a local file system.

In MEDINA, we define three of the above mentioned descriptions:
abstract, free-text account and reference to graphical representation.

dc:format Reference to Term /Mpeg7/DescriptionUnit/MultimediaContent
representing Format: //Medialnformation/MediaProfile/MediaFormat
/Content/@href
Referenced Term: /Mpeg7/DescriptionUnit

/ClassificationScheme/Term

In MEDINA the format is defined as a reference to a predefined
term of the corresponding MPEG-7 Classification Scheme.

dc:identifier Mpeg7//MultimediaContent//Medialnformation
/Medialdentification/EntityIldentifier/Mpeg7/DescriptionUnit//+/@id

In MEDINA we need two identifiers for multimedia content. The first one
is used like in Dublin Core to capture the media’s identifier from a
formal identification system such as DOI, URI, or ISBN in case it exists.
The second one is the identifier of a medium within our system.
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dc:language

Mpeg7/DescriptionUnit /MultimediaContent
//CreationInformation/Classification/Language

dc:publisher Reference: /Mpeg7/DescriptionUnit /MultimediaContent

//CreationInformation/Creation
/Creator[Role/Name= “Publisher”]|/AgentRef
Referenced Element: /Mpeg7/Semantics/Agent/Name

In MEDINA we use different documents for multimedia and agents.
Publishers are considered as agents with the role “Publisher”.
Agent descriptions are referenced from multimedia descriptions.
The role is defined as a term in an MPEG-7 classification scheme.

dc:relation

Node for this /Mpeg7/DescriptionUnit /Relationships

multimedia description: /Node[./@id=“THISID” ...]

Source Node: /Mpeg7/DescriptionUnit /Relationships
/Node[./@id=“ID” ...]

Corresponding /Mpeg7/DescriptionUnit /Relationships

Relation: /Relation[./@source=“THIS” and ./Qtarget=“ID”

and ./@type=“<SOME_RELATION>"]

An MPEG-7 Node is defined as a reference to any other MPEG-7 object.
An MPEG-7 Relationships description contains a node for this
multimedia description and for all related nodes along with

corresponding relations, where the node for this Description nodes

along with a related node is target. The type of the relation is a

reference to a term, which is defined in an MPEG-7 Classification Scheme.

dc:rights

/MpegT7/DescriptionUnit /MultimediaContent//CreationInformation
/Creation/CopyrightString

In MEDINA, this descriptor is represented by a string, since MEDINA
uses the rights management via the LAS Server Security Manager.

dc:source

Node for this /Mpeg7/DescriptionUnit /Relationships

multimedia description: /Node[./@id=“THISID” ...]

Source Node: /Mpeg7/DescriptionUnit /Relationships
/Nodel./@id=“ID" ...]

Corresponding /Mpeg7/DescriptionUnit /Relationships

Relation: /Relation[./@source=“ID” and
./@Qtarget=“THISID” and ./@type=“dc:source”]

An MPEG-7 Node is defined as a reference to any other MPEG-7 object.
An MPEG-7 Relationships description contains a node for this

description and for all related nodes along with multimedia

corresponding relations, where the node for this Description

is source and a related node is target. The type of the relation is a
reference to a term, which is defined in an MPEG-7 Classification Scheme.

dc:subject

Mpeg7/DescriptionUnit/MultimediaContent//CreationInformation
/Classification/Subject /Keyword

dc:title

/MpegT7/DescriptionUnit /MultimediaContent//CreationInformation
/Creation/Title

In MEDINA we use the xml:lang attribute of Title for i18n.

dc:type

Term Reference: /MpegT7/DescriptionUnit /MultimediaContent
//CreationInformation/Classification
/Genre/@href

Referenced Term: /Mpeg7/DescriptionUnit
/ClassificationScheme/Term

In MEDINA we use MPEG-7 classification schemes for the
definition of terms. These terms can defined in multiple languages.
‘We use the xml:lang attribute of Term for i18n.
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