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Abstract. We propose the Multimedia Metadata Ontology (M3O), a
framework for integrating the central aspects of multimedia metadata.
These central aspects are the separation of the information conveyed by
multimedia items and their realization, the annotation with both seman-
tic and low-level metadata, and the decomposition of multimedia con-
tent. M3O bases on Semantic Web technologies and provides the means
for rich semantic annotation using further, possibly domain-specific on-
tologies. Moreover, it can be used to represent other existing metadata
models and metadata standards. We introduce the M3O and present its
application at the example of a SMIL presentation.

1 Introduction

Multimedia metadata and semantic annotation of multimedia content is the key-
enabler for improved services on multimedia content. The archiving, retrieval,
and management of multimedia content becomes very hard if not even practi-
cably infeasible if no or only limited metadata and annotations are provided.
Looking at the existing metdata models and metadata standards, we find a huge
number and variety serving different purposes and goals. In addition, the models
are of different scope and level of detail. Typically, the existing models cannot be
combined with each other. For example, image descriptions using EXIF [1] can
not be combined with MPEG-7 [2] descriptors. In addition, the existing models
are semantically ambiguous, i.e., they do not provide a well-defined interpreta-
tion of the metadata. For example, in IPTC [3] the location fields are defined to
contain the locations the content is “focusing on”. However, it remains unclear
what this “focusing on” actually means. For instance, consider an image from
the atomic bombing of Nagasaki in Japan in 1945. This image is about Nagasaki
since it documents an event taking place in that city. But it is also about the
world as a whole since the atomic bombing is of global importance. Distinguish-
ing these different roles a location can play is impossible with IPTC. In general,
support for semantic annotations using formally defined background knowledge
is hardly found. Finally, the models are typically focused on a single media type,
ignoring the type’s relation to other media types or their context within a true
multimedia presentation. As a consequence of this, providing interoperability
between different applications that deal with the storage, retrieval, and delivery
of multimedia content and single media assets annotated with today’s models
becomes very hard. However, this is required in many multimedia application
scenarios, in particular in the open world of the Web.



What is missing is a representation of the data structures that underlie to-
day's multimedia metadata models and metadata standards. We aim at ex-
tracting the common patterns underlying existing metadata models and meta-
data standards. We provide these patterns as a set ofontology design patterns
(ODPs) [4]. It provides a comprehensive modeling framework for representing
arbitrary multimedia metadata and is called the Multimedia Metadata Ontology
(M3O). Basing the M3O on Semantic Web and ontologies particularly provides
support for the rich semantic annotation of multimedia content.

2 Annotating Structured Multimedia Content

Using a simple scenario, we show the di�erent requirements that need to be
considered when annotating structured multimedia content. We assume that we
need to give a lecture on discussing the advantages and disadvantages of nuclear
energy. For this lecture, we have prepared a multimedia presentation shown in
Figure 1 to start discussions. Both for later retrieval and for descriptive purposes,
we would like to annotate the presentation. The multimedia content of our mul-
timedia presentation consists of di�erent single media assets. These media assets
are combined in a coherent, structured way. This means that the content pro-
vides a spatial layout and a temporal course and also includes interactivity. The
multimedia content is encoded using the multimedia presentation format SMIL1

and rendered using the RealPlayer2.

(a) (b)

Fig. 1: An image of Albert Einstein combined with an image of the Times Square and
an image of the nuclear bomb cloud expressing contrary views onnuclear energy.

Our SMIL presentation discussing the advantages and disadvantages of nu-
clear energy consists of two parts. The �rst part depicted in Figure 1a shows
a picture of Albert Einstein 3 and a photo of the Times Square in New York.

1 Synchronized Multimedia Integration Language, http://www.w3.org/TR/2008/
REC-SMIL3-20081201/

2 RealNetworks, Inc., 2009, http://www.real.com/realplayer/
3 http://en.wikipedia.org/wiki/File:Einstein1921_by_F_Schmutzer_4.jpg ,

from Wikipedia. The image is in the public domain.


