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Abstract

Despite the multiplicity of data types and rich linking
and nesting available in general multimedia systems,
most digital video systems have represented video only
as linear sequences of frames and shots. We extend
previous work that proposed representing digital video
as hierarchically structured documents composed of
modular building blocks including outlines, scripts,
audio sequences, still images, titles, and motion se-
quences. We review how such a representation can aid
video authoring. We then show how such structure can
aid video editing, localizing, browsing, updating, pub-
lishing, navigating, and searching. Applications are
illustrated with examples from real projects.
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1 Introduction

Multimedia systems [15] allow the creation and use of
interactive computer-based visual presentations that
incorporate text, still pictures, animation, audio, and
video. Information is presented both sequentially and
concurrently. What happens is in part predetermined
and in part based on a viewer’s actions and reactions.

Motion pictures [16], whether represented on film
or as analog or digital video, consist of sequences of
still images, or frames, which when projected at speeds
of 24 or 30 frames per second yield an illusion of mo-
tion. Since an hour therefore consists of on the order of
100,000 frames, motion pictures and digital video are
typically assembled as sequences of shots, where each
sequence consists of a sequence of frames.

Our previous research [22,21,2] proposed a method
for representing digital video in a richer way than as
sequences of sequences of frames, and showed how this
structured representation aids authoring.

We begin this paper by reviewing relevant previous
work and our new representation. We then show how
the representation supports other activities in the life
cycle of digital video, with particular focus on video
intended for the Internet and the Web. The activities
may be clustered into three categories:
¢ Creation:  Authoring, Editing, Localizing
*  Production: Browsing, Updating, Publishing
*  Access: Navigating, Searching

We conclude by discussing our design and evalua-
tion process and open research problems.
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2 Related Work

Systems that support the entry and editing of textual or
graphical representations of documents in some appli-
cation domain are generally known as document edi-
tors, authoring tools, or editing tools.

An early multimedia authoring toolkit [19] con-
sisted supported multimedia database access, story-
boarding, and editing. An interesting system for mult

























