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RESUME

La plupart des langages graphiques 2D utilisés isternet
aujourd’hui ne disposent pas d’'une représentatficaee de la
topologie des régions adjacentes. Ce manque
problématique avec la forte croissance des apjgitaexploitant
des cartes. Dans cet article, nous présentons wuvele
primitive, nommée superpath, pour étendre les piisdés des
langages graphiques 2D existants, tells que SVE&tte @rimitive
permet la représentation des contours a l'aide @nsemble de
morceaux réutilisables de contours. Nous donnanmigtivations
de cette proposition en les illustrant notamment’'sxemple des
cartes et avec des problémes associés a leurreddio affichage
et leur adaptation. Nous présentons des résultdnmésnus grace a
l'utilisation de cette nouvelle primitive.
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ABSTRACT

Most 2D graphics languages deployed on the intdodgy lack
the ability to efficiently represent the topology contiguous
regions. This is becoming problematic with the gragvnumber
of map-based application. In this paper, we intoeda new
graphical primitive, called superpath, to extengtizxg languages
for 2D vector graphics, such as SVG. This primitisea way to
represent the contours in a 2D graphic with a $eteasable
chunks of contour. We present the motivations i work with

examples of 2D maps and with some associated pnsbielated
to their editing, rendering, or adaptation. We gsmme results
which could be obtained if the new primitive wesed.

Categories and Subject Descriptors

1.3.3 [Picture/Image Generation}Antialiasing; 1.3.4 [Graphics
Utilities] - Picture description languages; 1.3.6  [Methodology
and Techniquedlanguages:

General Terms

Keywords
Map, adaptation, vector graphic, multimedia languag

devient

1. INTRODUCTION

With the increasing diversity of terminal and netissy modern
multimedia technologies need to address multi-gakibn and
adaptation of multimedia services and documentssome
environment context (terminal, user preferences .Shme
previous works, like [1], have shown that the msteictured a
document is, with rich meta-information, the greale capability
to process it, to modify or adapt it is.

In our work on multimedia documents, we usually kvavith

common 2D graphics format such as SVG or MPEG-4SB#s
well as other, more specialized languages (MIFMhk.). SVG

is becoming a common representation for 2D graptzsiment
(web browsers, Linux distributions) and, with thrdoption of the
Tiny profile by groups such as MPEG, OMA or 3GPPjsi

foreseen to be a central format on mobile devipisie, portable
media players...). MPEG-4 BIFS is used to displayad, media
and graphics for interactive services in the T-DMi®adcasting
system, used in Korea for mobile TV and in Franee digital

radio.

Both formats rely on a similar representation of 2Bctor

graphics based on the use of contours with fillargl stroking
properties. However, these languages have limitatiovhen

editing, adapting or interacting with complex graghcontent.
More precisely, both languages lack the abilityd&dine an area
as a list of pieces of contour. This feature isspng, for example,
in the Maplinfo Interchange Format (MIF/MID) [7] dedted to

map representation. In this paper, we present tenson to the
SVG language called superpath, which allows degirsimegion as
a set of contours.

The remainder of this paper is organized as follo8sction 2
describes related works. Section 3 presents thivations of this
work and explain the benefits of the superpath @eghr. Then,
Section 4 proposes a syntax for the SVG languagethef
superpath extension. Section 5 evaluates the pabposl finally
Section 6 concludes this paper and indicates futorg.

2. RELATED WORKS

The following works and technologies described his tsection
are related to our proposal.

In [6], Gangnet & al. present the benefits of repraging a 2D
graphics by a structure were all the regions aspitied and only



share frontiers. They call this structure a plamap. The
advantage of such representations t®mpleteknowledge of the
topology of a drawing,enabling powerful processing a
rendering. However, the main drawback of this apphoisa

complex data structurenot suited for usage on mobile dev.

Moreover, in our scenario, such a structure is not gaited,
because the concepts used are too far from theaomit@able in
SVG or MPEG-4 BIFS

In a compromisdetween the planar map representation anc

contour representation, the Flash format [Irence] defines
Shape objects. Shape objects are the smallestigaaphtity thai

can be manipulated: either for transformations or @iser

interaction. The content of a Shape object is aisece oflines

and curves, for which a color to the Jedtstoke color and a color
to the right are definedThis representation enables a v

efficient conversion to bitmap argblves some of the probler

mentioned in this paper (e.g. antialias and format
compactness)On the other hand, there no notion of region
within a Shapeand points within a Shape cannot be reuse

another Shape. It is therefore quite difficult tcaimain the

semantics of original regions in a Flash cor.

In [4], Dailey proposesiew elements in the SVG language. (
of them has @me common part with ouapproach. A major
benefit of our proposal compared to this work ispi@serve
structural information in a simple wagloser to the SVG desi.
We have furthermordollowed a languac-agnostic approach,
applicable to other languages.

3. RATIONALE OF SUPERPATH

In this section we will first formulate the intetesf such &
primitive through an example. We then highlight eries of
benefits of its adoption.

3.1 The map example

Figure 1 A map with reuse of some geometrics elemel

Figure 1 represents some of the departments andnsegf
France. The regions are composed of several depatsmThus
the borders of each department belong to two pelygthose ir
neighboring departments, aatso to the polygons that define 1
regions. Finally, it is common that a departmentlbois definec
by the course of a river. Some contour chunks héllredefinec

up to five times in the same way: two for contowf the
departments, two for theontours of a region, one for the cou
of a river.

Such a representation is usual for a map; two heiglontours
commonly share a piece of contour. Existing langsafpr 2D
vector graphics such as SVG cannot currently espriss
relationship which lads to problems in several applicatic
associated to graphics from editing, to adaptatioto rendering
The following section details the benefits of usiag more
adequate representation.

3.2 Benefits of superpatt

Benefit 1 - Toenable coherent adaptatio

Figure 2 Coherent adaptatior

If the SVG file contains the knowledge that two ks of
contours are the same, both contours could be edlapttoheren
manner, possibly applying only one processing (figB) anc
avoiding artfacts produced by divergent adaptations (Figui

Figure 3 Artifact due to divergent adaptation of the diagon&
on different contours

Benefit 2 -To facilitate edition of the contours

If the SVG file contains the knowledge t two chunks of
contours are the same, an editor could suggeketader either t
modify both in the same manner, or to do differantifications



Benefit 3 -Managing the antialiasing problen

The rendering model of SVG, commonly shared by rc

techndogies, presents a problem with regards to-aliasing as
illustrated in Figure 4. The SVG rendering modeduases tha

drawing on the canvas follows the painter's alpaniti.e. object:

encountered first in the document are drawn fiestgd object:

following in the document are rendered on top. Imagiae the

blue region is rendered first against a white bamlnd. Its borde

will be anti-aliased using a mix of white and blue. Then, whner

green region is rendered, its borders will be-aliased as a mix
of green and previously rendered (white+blue) Eixéflence

instead of having a mix between green and bluerebalt is ¢

mix between white, blue and green. In such casewkg that the

border is common between the green and blue regiaould be

possible to produce a better aaliased resul

Benefit 4 - To reduce the file size

For a lot of vector graphics (e.g. maps, cartocmmirgs...), the
main part of the data reside in the representadibthe points
which define the contours. Whegroup of points are duplicate
the file size is artificially augmented. Using apmesentatior
taking advantage of the structure of the points ld/aberefore
reduce the file size.

Holes are contours inside a contour which defirgore excludec
from the main contour (and presumably transparent). Usil
better representation of duplicated chunks implibstter
representation of holes.

Benefit 5 - To optimize the display

A player which knows that two chunks of contours #re sam
could optimize the rendering, for example perforgnonly once
the linearization of Beziesurves into straight segmer

More generally, it is useful and simple to presehesemantic c
chunks identity for various processing covering a widage of
scenarios.

4. SUPERPATH IN SVG

This section presents a solutiontle problemsaforementioned
and then details the proposed syntax for the SWi@uage

4.1 Principles

Our approach can be appliedaoy vector graphics format using
contourbased representation of objects. There are ge
principles to follow for these languagebere the superpath co
be added.

Defining chunks

We need to introduce the concept of chunks usirg ténget
languagemodel. As a chunk can be used by different cont
with different display style, a chunk shall not ¢ependent on
style. The chunk therefore only contains geomdtdega (points
and control points).

Using chunk references

We need to be able to reutese chunks in different shapThis
is usually achieved througkxplicit or implicit identifier for the
chunk and further referencingp each shape which uses t
chunk Obviously, if the targeted language has syntagxoress

references, we need tme coherent with that syntax for chu
referencinge.g., SVG xlink or BIFS DEF/USE mechanis.

Reversing a chunk order

As illustrated in Figure 4, duplicated chunks coblel used a
there are first defined or in the reverse ordere Blgntax mus
enable such a usage.

f

Figure 4 Threeshapes and the walk along each conto

Defining chunk joins

We need to define howwo successive chunks of a path are
joined. The simplest wais to draw a line between the end ¢
chunk and théeginning of the ne»

4.2 Proposed syntax for SV(

In this section, we presemt syntax of superpath for the S\
language which is compaenc easy to author. We propose the
following new SVG elements:

e <superpath>: this element has no specific attriblit
supports traditional SVG attributes such as
transform, class ... It is used as a container elérfoe!
the elements beloand defines its own stylil.

e <subpath>: thiselement declas a chunk used in a
superpath. Its syntax is the same as the standé@
<path> element, but the semantic is different. -
element is only displayed when it is a child o
<superpath> elemer

A subpath can have two forms:

e Itcan contain a d attribute, analog to the onthénpatt
element; if it has an id attribute, ththe d part can be
reuse by reference in another super;

* It can contain xlink:href attribute which references the
id of another subpa. In this case, its geometry is
defined by the d attribute of the referenced sui..

In addition, the geometry of a subpath can be usé¢de reverst
order, as explained in 4.1. Afder” attribute is therefore defined
with possible value&irect’ or ‘reverse’; the ‘direct’ value is tt
default.

In both forms, the “cmdattribute is used to express how the
subpath is joined with the previous one. Thereusently only
one possible value “line” indicating that a straidine shall be
used to join the chunks.



We can notice that the definition of a chunk carsineilar to the
definition of the corresponding part of the oridimantent. An
overhead will come from the size of the referertoege chunk.

As an example, Figure 4 can be represented asv&llo

<superpath id="redpath” fill="red">
">

<subpath id="sp3" d="....
</superpath>
<superpath id="greenpath” fill="green">
<subpath id="sp4” d="M...."” />
<subpath id="sp5" d="...." />
<subpath xlink:href="#sp1" />
</superpath>
<superpath id="bluepath” fill="blue">
<subpath xlink:href="#sp2" />
<subpath id="sp6" d="...." />
<subpath xlink:href="#sp4" order="reverse” />
</superpath>

5. EVALUATION

As explained previously, the superpath approactesgigreat
benefits in many use cases (adaptation, interagtiiWe must
however check the compactness of the proposedseqagion.

We have implemented a program which takes an SVéGfinds
all the <path> elements, computes all reused chuams then
produces an SVG file extended with the superpabpain
elements.

We can note that when the original content hasatb pr when
no chunk of path is reused, our algorithm doesmotlify the
content. For other cases, our algorithm produdes fn which
semantic information about regions is restored.piésent below
some results for significant files.

Table 1. Test set

. File Dupli- | Cumul-
F”?SCa)m € size S;/tﬁ Points | cated ated
Vo P points | path size
MapFrance | 119Kb 336 9452 5434 81 Kb
Toonl 103 Kb 50 21179 12961 101 Kb

As we can see in table 1, these samples —repréisentd our

tests- are mainly composed of path data. Therefardetter
representation of path data is likely to resulhigain in size.

We can see some results in table 2. The first coligrthe name
of the original file. The second column is the sizéilobytes of

that file. The third column is the size of the gerted file using
the <superpath> element.

The files used are SVG files taken from the web gsn&om

Wikipedia) or from previous projects (extract frooartoons

[2](3)).

As we can see, a gain in size is observed in mestycbntent, and
in other cases the increase in size is quite low..

The gain could be really greater if the file weregerly build. As

an example, it is common with hand-made maps tiefrontier

between is present in two <path> elements witthsldifferences
due to the authoring tool. In such cases, our délgar cannot

currently determine that the points are semanyiddintical, and

the resulting file size is therefore not as compectt could be if
the content were properly authored.

Table 2
Graphics Original With superpath
(.svg)
MapAfrica 642 571
MapFrance 873 851
Toonl 103 105
GAEcho 102 55
G0005 36 34

6. CONCLUSION

We have shown that a superpath feature is realgfulifor
modern vector graphics formats. We have also dedditow such
a feature could be introduced in these languages, provided
syntax for the SVG language. This syntax has bested on
several sequences and generally provides a gairen

In future work, we will further improve the structufor a better
compactness of the representation and investigdier @hunks
join types. We plan to propose this feature to YH8C SVG
Working Group, and to propose a similar featureMREG-4
BIFS.

7. REFERENCES

[1] Bulterman D.A., Specification and Support of Adédyta
Networked Multimedia, 1993, Multimedia Systems 168 -
76.

[2] Concolato C., Moissinac J.C., Dufourd J.C., Reprewp2D
cartoons using SVG, SMIL Europe 2003

[3] Concolato C., Dufourd J.C., Moissinac J.C., Dufolud., ,
Creating and encoding of cartoons using mpeg-4 bifs
methods and results, IEEE Transactions on Cirewits
systems for Video Technology.

[4] Dailey D., Suggestions for additions to the W3C
Specification for SVG,
http://srufaculty.sru.edu/david.dailey/svg/speclhtm

[5] Flash File Formatwyww.adobe.com/devnet/swf/pdf/
swf_file_format_spec_v10.pdf

[6] Gangnet M., Hervé J.C., Pudet T., Van Thong J.M.,
Incremental Computation of Planar Maps, ACM SIGGRAP
Computer Graphics Volume 23, Issue 3

[71 MIF File Formatwww.mapinfo.com/free/docs/mipro/
mipro_70_users.pdf




Dépdt légal : 2009 — 4éme trimestre
Imprimé a I'Ecole Nationale Supérieure des Télécommunications — Paris
ISSN 0751-1345 ENST D (Paris) (France 1983-9999)



TELECOM ParisTech
Institut TELECOM - membre de ParisTech
46, rue Barrault - 75634 Paris Cedex 13 - Tél. + 33 (0)1 45 81 77 77 - www.telecom-paristech.frfr
Département TSI

© Institut TELECOM -Télécom ParisTech 2009



