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ABSTRACT

A multimedia digital library copes with the storage and retrieval of resources of different media such as
video, audio, maps, images, and text documents. The main improvement with regard to textual digital
libraries is the possibility of retrieving documents in different media combining metadata and content
analysis. Content-based Indexing and Retrieval is a complex and ongoing research field with specific
problem statements for each media. A prototype of a multimedia digital library is presented.

INTRODUCTION

Digital libraries are a combination of available
resources, coupled with services which provide
access to them. Although most of the resources
are in digital form, and can therefore be retrieved
from a client machine, there are those which may
be available only in hard-copy. In such cases,
indexing and searching services are provided,
enabling end-users to discover which resources
are available and where they can be located.
However, recent advances in multimedia technol-
ogy have radically changed information systems.

Multimedia involves not only the manipulation
of alpha-numerical data, but also new data types
such as audio, video, images, maps, and text.
These new data types are known as multimedia
data and the development of information systems
that cope with them has become a highly attractive
research area. One of such information systems
are multimedia digital libraries.

A multimedia digital library copes with the
storage and retrieval of resources of different
media such as video, audio, maps, images, and
text documents. Previously, searching and index-
ing procedures were restricted to alpha-numeric
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data types. In the context of textual resources,
this is acceptable and efficient, but is not true for
multimedia data types where interpretation of
their semantics is required for effective indexing
and searching. Furthermore, there are specific
domains, such as spatial and temporal applica-
tions, which require tailored searching, browsing,
and indexing mechanisms.

Multimedia digital libraries have some char-
acteristics that make them different from other
digital libraries. Some of these main character-
istics are presented below:

. Data model: Due to the high complexity of
multimedia data, it is imperative to provide
a model with high level of abstraction that
can use a hierarchical approach in order to
represent content, relationships, structure,
behavior, and dynamics of objects. Fur-
themore, each media needs a specific data
model.

. Large objects: Multimedia digital libraries
need to cope with sometimes very large
objects of data. Instead of some kilobytes
to store a record in a conventional system,
mega- or even gigabytes of storage are re-
quired for multimedia objects.

. Indexing: Multimedia digital libraries
must provide new index techniques such
as content-based information retrieval that
enables not only exact match queries, but
also similarity queries. In these, fuzzy op-
erators may be needed, and a ranking list
of approximate matches is given as a result.
Due to the large size of objects and some
special features such as continuous playing,
new techniques of indexing and buffering,
which require real-time constraints, and
synchronization, are necessary.

. Interface: Multimodal interfaces are re-
quired with some facilities such as visual
query, browsing, audio-visual interface, and
virtual reality.
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B Preprocessing: Some treatment must be
given to multimedia data before using
them; such procedures include compression
techniques, data quality enhancement, and
addition of metadata in order to deliver more
semantic information to raw data.

This paper describes the main issues on de-
signing a multimedia digital library. We discuss
backgorundissues ondigital libraies,and highlight
the relevance of multimedia metadata.

Nextsection focuses onanew query paradigm
based on content-based retrieval forimages, video,
and audio. Finally, future trends and a conclusion
are addressed.

BACKGROUND
Digital Libraries Evolution

Digital libraries have evolved from the concepts
associated with traditional paper-based libraries.
These libraries include mechanisms that support
electronic documents in different formats and
media involving new issues and challenges.
The first generation is characterized by defin-
ing therole of alibrary, and the services provided,
without making use computerized information
systems. The collections and resources are indexed
and searched via manual indexing cards. Users
are allocated cards with their personal details,
plus loan and reservation information. A library
can be viewed as a collection of resources and
services. Resources include books, journals,
magazines, games, maps, videos, and audio mate-
rial. Services include loan, reservation, searching,
and facilities to physically access the collections.
There is specific copyright legislation, in which
ownership and authorship are clearly defined.
Rules for accessing the collection are previously
specified and there is a community of users who
obtain authorization in order to use the library
services and resources. As arule, aresource does
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