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Abstracl. Online multimedia presentations, such as news,
need 1o be constantly updated. Increasing demands are al=o
being made for accessing onling multimedia documents from
mahile devaces such as PDAs. There is an urpent need for &
sound but practical formalism thal suppsrts automatic adapla-
tiemn 1o ihe changge of media conlent, display environments, and
user intention. This paper presents n visual language approach
Lo b By out addaptation of multimedia objects. The underlying
theory of our appreach is a confext-sensitive graph grammar
formalism enniched with facilities [or spatial representation
and specification, The paper focuses on the issues and 1ech-
nigues for size adapdation and siyle adaplation in response o
the change of device requirements and user imteractions.

Keywards: Multimedia authoding and presentation — Graph
transformation — Graph grammars - Visual languages — Adap-
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1 Introduction

With rapid advances in Intemet and Web technology, an in-
creasing volume of graphs and medis content is delivered over
the ‘Wels. The content and the presentation structure of an on-
line multimedia presentation may also be frequently wpdated.
O the client side there are various kinds of viewing condi-
tions. such as varying screen siee, sty le preference, and device
capabilities. For example, consider a diagram representing an
organizational structure on the Weh that may be of consider-
able complexity occupying a large screen space, and thus miay
be unswitable for small displays [1E]. Thus, if the diagram is
10 b viewed on the sereen of 3 mobile device, such as a PO
(Personal Digital Assistant), the original diagram layout may
nol be appropriate, Another example is a nows Web site, which
generally needs to be constantly updated with mcoming news
iems, Such a site may have 1o adapt itself frequently 1o the
changing space and style requirements for different news cot-
egonics, IV would be highly desirable for the site o be able o
dynamically adapt iis layout.
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With current document markup longusges such as ITTML
aned WML the layout of a Web page 15 relatively static and
fized [4]. When a user's requirement of the device capability
i5 changed, the byvout may become unsatisfactory. The reason
is that such markup languages do not provide any mecha-
nism powerful encugh for specihcations 1o be adaptable (o
the changing context. Though SMIL [35] and C55 |36] pro-
vide more flexible markups for mulliple aliemative Liyows,
the markups provide absoluie layout Tunctionality rather than
being adaplable o user intenions or the existing layout. There-
fore, a metalevel design mechanism capable of adapting mul-
timedia presentitions in response o dynamic changes m in
lormitien content 15 bighly desirable.

T illustrate the concept of multimedan wdaptation that we
perceive, we use lshizaki's schematic diagram of a pricess
between content creation end information recepion [14] as
depicied in Fag, 1. The design system should be able w adapt
itgelf 1o the changes in information content and m individual
users’ mtentions. As mobile devices provide an increasiog pro-
portion of online content accesses, we argue that a moltimedia
suthoring system should support an additional type of context
changes —i.e., adaptation to the change of device capabilitses,
Im other words, the designer of & multimedia system needs (o
be able o specily how the presentation would evolve hased
on the change of emaronments (e.g., Troan i deskiop screen
1o a mobkile display panel}, user intention (e.g., 2ooming in or
out), and information content {e.g., news update),

This paper presents a visual language approach, specil-
ically a spatial graph grommar, Tor sdaptive mubtimedia au-
thoring and presemation. The approach is highly intuitive yet
alsp sound in theory, The central theme of this paper is 10
demonstrate how to wse a graph grammar formalism to spec-
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Fig. 1. Multimedia preseniain design and delivery process



