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Abstract— The multiplication of execution contexts for multi-
media documents requires the adaptation of document specifi
cations. This paper instantiates our previous semantic appach
for multimedia document adaptation to the spatial dimensiom of
multimedia documents. Our goal is to find a qualitative spatal
representation that computes, in a reasonable time, a set of
adaptation solutions close to the initial document satisfyg a
profile. The quality of an adaptation can be regarded in two
respects: expressiveness of adaptation solutions and coutption
speed. In this context, we propose a new spatial representan
sufficiently expressive to adapt multimedia documents fast.
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Fig. 1. Multimedia document example (left) and spatial disien (right).
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. INTRODUCTION We present a new spatial representation called ABLR,
Qdapted to the multimedia adaptation task and illustratetft

A multimedia document may be played on different devic X
the example of Fig. 1.

with different capabilities: phones, PDAs, etc. Theseodtrce

different constraints on the presentation itself. Foranse,

display limitations can prevent overlapping regions froemlg A A new spatial representation: ABLR

displayed at the same time for visibility reasons. , L ) ) , .
To satisfy these constraints, multimedia documents must”r€Serving the directionality property, i.e., orientatio

be adapted, i.e., transformed into documents compatittfe wepace, with a sufficient number of relations is our major g_oal
the target contexts before being played. Several kinds bfuS: W€ propose to group together some Allen relations
adaptation are possible, such as local adaptation (adaptHt expressing the same dlre_ct|0n_allty property. )
media objects individually) and global adaptation (adapta  SUPPOSe two multimedia object andY". On a horizontal
of the document structure). This paper focuses on the Jattd?©int of view, six relations can be identified to specify diree

In [1], we have proposed a framework for adapting gualitative information between them (idem for the veitica
multimedia document based on the qualitative semantics BfiS)- These relations are presented in Fig. 2. The firstifine

the documents and constraints. This work has been appliedtdde of the 13 Allen relations, grouped together for presgrv
descriptions based on the Allen algebra [2]. the directionality property. For example, the relation$obe
As far as the spatial dimension is concernétl){ many and meets betweel andY specifies thafX is on the left of

qualitative representations can be used to describe dotsme?_ (if we consider the horizontal axis). Thus, we can deduce
Some of them are very precise, e.g., the directional reptase 6 spatial relations.

tion [3], but with a high adaptation computational cost. €&#)
like the RCC representation [4], can be used to quickly adapt x,
multimedia documents but lack expressiveness. In ordendo fi x X e X X
an adapted document that is acceptable both in computing - «
time and precision, we introduce a new algebra of relations ~

particularly useful in this contexglll). x X

<
<

-<MX -<‘ ‘x <‘ ‘x

Il. MULTIMEDIA DOCUMENT SPECIFICATION
XleftY X overlaps-left Y | X contains Y Xinside Y X overlaps-right Y Xright Y

Multimedia documents are defined by their temporal, spa- “ ©) ©) e o) ®
tial, logical and interactive dimensions. This paper f@RUSN | ey | xoveraps-above xcontainsy | xinsidey | Xoveriaps-below ] X below ¥
the adaptation of multimedia documents along their spatial ® o) ©) t ©) ®
dimension. The organization of such a document over space
is presented in Fig. 1. It features a multimedia presemtati@iy 2. The ABLR spatial representation.
of an Art and Architecture Tour composed of different panels
like a Logo, a Text area, a Photo and a Map. In Fig. 1, the Logo is on the left{) and inside vertically

Authors are with INRIA Rhone-Alpes, 655 Avenue de 'Eur@8334 Saint (Iy) of the Text (Fig. 3, Ieﬁ)- Hence, haVing the relatiﬁ’n[y
Ismier France (e-mail: firstname.lasthame@inrialpes.fr) between Logo and Text.




B. Semantic adaptation of the ABLR spatial representationdistance between the initial and the adapted graphs is & Fig

In [1], a semantic approach for multimedia document adafd€ft) presents an adapted execution of Fig. 3 (right).
tation is defined. This approach interprets each document as ‘
the set of its potential executions, i.e., related to théahi fRoee
document and a profile as the set of possible executions.gaysitta  awsactereran -
this context, “adapting” amounts to find the set of potentiges= e'
executions that are possible. When none is possible, thie g Hf(ﬁ’}l i
of adaptation is to find executions as close as possible &= "%
potential executions that satisfy the profile. We considethb
the multimedia document specifications and the profiles }-
a set of relations holding between multimedia objects. Tt
potential and possible executions are ideally represebyed
relation graphs. Fig. 3 presents two relation graphs. ; : : p
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{L I} {L I,} Fig. 5. An adapted execution of Fig. 3, right (left) and expental results
Logo ——— Text Logo ———— Text with a logarithmic scale (right).
{OL A}

o 4} (R Oa} IV. EXPERIMENTAL RESULTS
We evaluate our spatial adaptation framework on SMIL
Photo T (0L 01 Map Photo T oL A1 Map documents [5] with the non-overlapping constraint. We have
compared experimentally three spatial representaticamety
Fig. 3. Initial relation graph (left) and adapted relatioragh (right). the directional one [3] (A2D), RCC [4] and ABLR. Our

benchmark was composed of 50 SMIL documents with

The potential executions (left) include, in particulare th[2, 6] multimedia objects. Results are provided in Fig. 5 (right).
execution of Fig.1. The possible executions correspontdo t As we can see the RCC representation is the most efficient
following profile: overlapping visible objects are impdslsi spatial representation for adapting multimedia documents
at a time. It may occur that some potential relations are ndbwever, this one is not precise enough. Our spatial represe
possible (e.g., TexDr C, Photo). In this context, adaptingtation, which is a compromise between all the expressivenes
consists of finding a set of relation graphs correspondirg the directional representation and the number of spatial
to possible executions (i.e., respecting adaptation caing$) relations, provides much better results than the direatitep-
at a minimal distance from the relation graph of potentigésentation. Moreover, we also observe that for each atitapta

executions (i.e., the initial document specification). the order of efficiency presented in Fig. 5 (right) is respdct
Proximity between two relation graphs depends on the
proximity between relations beared by the same edge in both V. CONCLUSION

graphs. This proximity relies on the conceptual neighbotho \we have presented a way of applying our semantic adap-
between these relations and is measured by the shortest padn framework to the spatial dimension of multimedia
distance in the corresponding conceptual neighborhogahgrajocuments. A new spatial representation, called ABLR, has
(Fig. 4 presents the one of ABLR). been introduced which ensures a compromise between expres-
siveness and computation speed.

This work is limited to the spatial dimension, while adapta-
tion can take advantage of the other dimensions. We are cur-
rently working on the extension of both the generic solwion
provided by the framework and the SMIL instantiations.
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Fig. 4. Conceptual neighborhood graph of the ABLR relations



