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ABSTRACT

The heterogeneity of handheld terminals in termsaséen
resolution, processing capabilities or availablecadiing
memory is a challenge for multimedia services thatve
been tackled by many scene adaptation techniqués.sim

broadcast environment, the adaptation intelligemcst be
transmitted along with the content and may inductcal

costs that must be minimized. In this paper, weppse a
broadcast-friendly adaptation technique of theiapktyout
of multimedia content based on the use of increatestene

that perform content adaptation in a centralizedeseor in
a distributed proxy cannot be applied. Indeed, ifipec
constraints should be considered in broadcast @mvient.
First, since a return channel is not availablenatr always
available, the adaptation intelligence must be stratied
along with the service. In other words, the content
transmitted on the broadcasted channel
necessary information for all devices to correcthympose
the scene. As a consequence, adaptation technigjies
relying on XSLT imply unaffordable bandwidth inceea
Second, since the adaptation process happens onsend

updates. The advantages of our approach have betsrminal, which is often constrained both in memand

evaluated on a T-DMB digital radio service and caneg to

processing, a broadcast-friendly adaptation techmniopust

other adaptation techniques applicable to broaddast minimize its computing and memory overhead.

multimedia services. Experimental results show fiivae-
grained spatial adaptation on constrained handkeetdinals

Among all researches done in the scene adaptagial) f
the adaptation of the spatial layout of media el@seaises

can successfully be achieved through adaptatiomescesevere problems. In practice, spatial scene adaptaliows

updates with a limited bandwidth overhead.

presenting a multimedia scene on different deviadth
various screen sizes, resolutions and aspect raasting

Index Terms — Broadcasted Multimedia Services, scene description languages such as HTML, SVG, BIFS

Spatial Scene Adaptation, Incremental Scene Updates

1. INTRODUCTION

Flash provide some basic spatial adaptation mesimesni
automatic flow/grid layouts for text and/or grapliobjects,
scalable representation of vector graphic#\dditionally,

these formats can be extended [5] or semanticalthptated

A multimedia scene describes a collection of medid6] [7] to automatically perform enhanced adaptatio
elements, such as video sequences, audio tracksialte However, as described in [8], more author-driveapaation
paragraphs or graphic elements, together with diadpa techniques are required to strictly preserve tigiblkty of

temporal and interactive organization.

Examples ofhe text content or the graphic charter.
multimedia scenes are advanced web pages or elactro

In this paper, we present the state of the artpetfial

program guides described in HTML, W3C Scalable Wect adaptation techniques and propose a broadcasthyien
Graphics (SVG) or MPEG-4 Binary Format for Scenesapproach based on the use of incremental sceneptiest
(BIFS). New generation of mobile devices, like nebi updates. This approach is advantageous for smedeisc

phones, allows users to have access to interasémgces
based on multimedia scenes. However, the heteriaygesfe

receivers while providing visual enhancements tmeda
screen receivers. Our experiments show the benefiesms

these devices in terms of screen resolution, peiegs of bandwidth, memory and processing time on typical
power or memory is an important issue which cutyent multimedia services designed for digital radio oVeDMB.

drives the research for scalable media formats ascBVC
[1] or document adaptation techniques [2].

The deployment of broadcast technologies,
DVB-H or T-DMB, allows delivering multimedia scené&s
mobile devices. In order to cope with cheap hamsd#eit
usually highly constrain the design of broadcastexlices,
it is critical to design broadcast-friendly adajmat
technigues. Hence, traditional adaptation framewdi¥

This paper is organized as follows. Section 2 desesr
the comparison criteria which will guide us in thieidy of

likespatial scene adaptation techniques. Section 3istiss the

principles of the state of the art techniques agathese
criteria while Section 4 develops our proposal. tidacs
presents the results of our experiments and shdws t
respective benefits of each technique in real cdsieslly,
Section 6 concludes this paper and introducesduiark.

must contain



2. SPATIAL SCENE ADAPTATION
2.1. General Restrictions

Spatial layout in multimedia documents can be diglidhto
two approaches: explicit and implicit layouts. Esil
layouts assign a 3x2 affine transformation matdxetch
media (or group of media) in a global or local cbinate
system while implicit layouts gather media intoustures
according to layout rules (grid, flow, topological)n
practice, implicit layout requires more computatitiran
explicit layout (i.e. determining the bounding bexef
neighboring medias), even
representation. For that reason, these featuregearerally
not included in mobile profiles of existing sceresdription
languages. Furthermore, both approaches can béeadayt
implicit layout does not guaranty the preservatibrauthor
intentions for all display configurations. For batmasons,
our study focuses on adaptation techniques tackliih
explicit layouts.

As for the generalized spatial scalability of SVAT, jwe
additionally restrict targeted screen dimensions
incremental values in order to ease the authoriftgs
restriction orders resolutions and narrows the 2@tial
problem to a one-dimensional problem.

2.2. Comparison criteria

In this paper, the objective is to compare adapmtati
technique results through quantitative criteria hsuas
overheads in terms of processing, memory and baitdwi
requirement which are critical when broadcastingpaable
multimedia services on handheld terminals. Phecessing
overhead represents the extra computing time (sdicdted
to handle the adaptation process. Themory overhead
takes into account the extra data (Kbytes) thatl rteebe
loaded on the terminal because of the adaptabteréeaf a
multimedia scene. Théandwidth overhead shows the
bitrate (Kbits/s) induced by the delivery of addiota data.

Of course, subjective criteria, such as the adiptat

Additionally, the flexibility of a spatial adaptati
technique should also be noted. Thisxibility criterion
includes the available adaptation features, suchthas
capability to enrich the multimedia scene with newdia
elements when the screen size increases, and deffigts
required to mix the layout adaptation structured acene
structures (interactivity, timing or animations).

3. BROADCAST-RELATED STATE OF THE ART

Given the requirements of broadcast environmentsthe
restrictions exposed in Section 2.1, two spatiadpaation

if it is a more compactechniques have been selected and evaluated.

3.1. Adaptation using alternatives (Switch)

A straightforward approach to provide adaptablenssen
broadcast environment consists in a representatioich
contains all alternative layouts. Many existing nstards
provide such feature. Thewitch node used in SVG, SMIL
or in BIFS is a typical example. This node groupsesal

tanedia elements and allows the display of only ohthem

depending on the screen resolution for instance.

This representation has the advantage of beinglasim
in terms ofprocessingand allowsflexible scene changes
from one resolution to the next. Unfortunatelyddes not
scale well with the number of adaptable objectsle&d,
even if an optimized player may discard unnecessggut
alternatives to reduce its footprint and a propathaering
would reuse media, theandwidthand memoryoverheads
are proportional to the number of adaptable medias to
the number of adaptation alternatives. Therefotds t
approach can only achieve a coggsanularity.

3.2. Adaptation using Artistic Resizing (ArtResize)

Artistic Resizing is an interpolation techniqueratduced in
[8] targeting the spatial adaptation of user irstees.

This approach is designed to virtually support any
resolution and therefore achieve infinigganularity. In

granularity, should also be taken into account. Hence, aterms ofprocessing it requires mathematical computations

adaptation technique that addresses any spatifijacation
is more interesting than one that focuses on afsfpical
screen resolutions. In the first case, the adaptatiocess is
in charge of providing a complete adapted layoutach
spatial configuration. In the second case, onlyiratef
number of resolution are targeted and scaling fecies can
be additionally used to address others terminalirements.

(G (b) (©

for each media elements to be adapted but is efficin
terms ofmemoryandbandwidthsince only key values need
to be described. The main drawback of this apprascthe
flexibility of linear interpolations. Indeed, appending new
media elements requires the definition of new keyes of
interpolation which may have a significant impach o
memory and bandwidth requirements.
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Figure 1 - Test scenes with various characteristics



4. SPATIAL ADAPTATION USING SCENE UPDATES 5. EXPERIMENTS AND RESULTS

Scene update is a mechanism available in many daysgu
(Flash, BIFS and LASeR) that allows the streamihtjnoed

In this section, we present experiments that hagenb
conducted on adaptable T-DMB multimedia radio s&vi
modifications of a scene. In this paper, we propmsese The quantitative results depicted in Section 5.Phgare
these updates to achieve efficient spatial adaptatn adaptation techniques described in Section 3 and
broadcast scenarios. For a given time, the muliimed Section 4 on a set of typical scenes illustratelgigure 1.
service is built by concatenating the scene, desidor the
smallest resolution, with adaptation scene updatbih
either adjust the layout of existing media or ihse&w media
elements. In practice, upon reception of these tgsddhe
terminal applies scene commands in the given oudék it
detects that the next update resolution will excéisd
capabilities. The detection and filtering mechanisam be
achieved by inserting specific updates between tatlap
scene updates to signal the spatial characterigtipsred to
process the related data. Such signaling, illuedr&t Figure
2, is equivalent to the use of specific NAL unipgyin the
upcoming MPEG-4 SVC standard [1]. It is important to note that the quantitative aide
From a content provider point of view, layout upat described in Section 2.2 processing memory and
can be automatically generated using interpolatiotbandwidtl) are overheads. They may depend on the number
techniques and a predictive coding of updated ajpadiues of adaptable media instances, the number of adaptat
can be applied. Moreover, adaptation scene updaesnot states and th® ratio between the weights (in Kbytes) of
need to be provided to the terminal at the same @imthe media data (images, text, and graphics) comparestdoe
base scene. In that case, a proper progressiveéasidapof — structures. T-DMB interactive scenes can be vigadliin
the multimedia scene will be displayed on the teseminal. Figure 1 and on http://icme2008.tnt.uni-hannoveL8a5/
Their characteristics are summarized in Table 1.

in

5.1. Setup

Test scenes are composed Mf media elements. These
media elements may be used as several instancé in
scene, of whichN are adaptable instances. Depending on
designer wishes, a multimedia scene may hakey scene
states corresponding to spatial resolutions wheve media
elements are introduced. For adaptation techniquiés
finite granularity, P additional intermediate states may be
created between two key states leadini§t8*(K-1) states.

I:[, Media Insertion updates Signalling updates Layout updates
TT]

Table 1 - Characteristics of test scenes

Base 3\ E % ﬁ & E
Scene ;\ E \: B & \ Sequence (&) (b) © (d) (e)
320x240
il KNS E ::\ = M 8 13 16 31 39
N 8 19 9 19 58
Figure 2 - Spatial scene updates organization K 2 3 3 3 3
R 2% 21% 2% 2% 25%

The strength of our approach is that it has anlkxde

flexibility since appending new media is natively supported The multimedia scenes have been described using
and no particular adaptation structure is requiMdreover, MPEG-4 BIFS and measurements have been performed on
adaptation scene updates do not havenaayoryoverhead Smartphone SPV C500 using GPAC Project [8]. Multirae
since only relevant media elements are loaded. Firkcenes with the same visual behavior have beetedrdar
adaptationgranularity can be achieved but the progressiveeach adaptation approach and adaptation algoritiawves all
(and possibly overwriting) layout scene updateseham been implemented in JavaScript in order to haveaia f
impact on the processing required for high resolution comparison of processing requirements, even thesaoghe
terminals. Indeed, numerous writing accesses tostieme approaches could easily be implemented natively. (e.
tree decrease overall adaptation efficiency. Fumbee, adaptation scene updates). Finally, it should &lsaoted
even though predictive coding is used, the consume@at the initialization cost for the JavaScript ieeg is
bandwidth still depends on the number of targeted screefimitted from these results and that the adaptationessing
resolutions. Therefore, the granularity of adaptatscene time corresponds to a complete presentation cybtugling

updates has to be selected according to usageresena
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Figure 3 - Possible adaptation for test scene (e)ttv different resolutions
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In terms of adaptatioprocessingoverhead, Figure 4 depicts | @
a comparison of interpolations, alternatives andppsed |

scene updates withP intermediate states on scene (e), ¢

illustrated in Figure 3 for three key states (K=B)can be |2 w

nOted that Interp0|at|0ns proceSSIng IS qUIte CEmmdlng ° Simulcast ‘Swi!ch (PZS)‘ ArtResize ‘Updale (PZO)‘Updale (PZS)‘Updale(PZS)‘Upda!e‘ (P=5)
compared to others and that the handling of additiscene
structures in the switching approach has a sigmifigmpact
when P increases. Figure 4 also shows that thes sqedtates

approach has progressive CPU requirements cortvathe 6. CONCLUSION
alternatives technique with a similar P value. Effene,

adaptation using scene updates is a very com@etitihis paper has presented how scene updates casetietal
approach for low-end terminals with a small redotutvhile  5:hieve spatial adaptation of multimedia services i

it is equivalent to other approaches on high re&miu proadcast environments. Experimental results shbat t
terminals. As explained in Section 5.1, resultsolehlre spatial adaptation through scene updates has emtell

Figure 5 - Bandwidths of adaptable multimedia scerse
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