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Introduction

* Increasing demand for using rich content by small
devices

[
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WAF Technology

- Displaying capabilities
- Access methods
- Media support (images, video, text, etc.)

) Seve ral Constrai nts - Languages (SMIL, MMS, WML, cHTML, etc.)

- Protocols: HTTP, WAP, UDP, etc.

Adaptation of the content according to the client constraints

T
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Related Media Resources
Approach

- Transformation techniques can not be applied always (avoid semantic
content distortion, lack of transformations)

-The approach of related resources enriches the adapting system by
semantic substitution possibilities rather than transformations

- A relationship gathers two resources that exist in the same server or in
different servers

» | oguivalent-fo’or ‘adapted-io’ relation
R : Resaurce (local ar remote): imags, video, ste.
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Related Media Resources
Approach

—— (R
Different Semantic ‘

levels -

- Semantic considerations
Based on the semantic of the original resource, i.e. what does the
resource give as understandable information

- Presentation considerations
Concern the final presentation of the resource (format, colors
number, size, resolution, etc.)

Definitions used dynamically by the adaptation task
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Document Instances

- Document profiles describe a class of documents
- An instance may uses a subset of particular
resources

High [ evel Class
(server exdsiing resorces)
Alddio £ image Spoorted Class

stipported Cfgss

Auedia Spp orted Class| S
GIF.
BMP ®
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Client Profiling

Profiling concept: Definition of the environment
characteristics in order to apply properly the content
adaptation

Client side: the client must convey its capabilities
regarding the support of multimedia resources to the

server

Our approach: use of UPS to ensure the environment
profiling
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UPS: Universal Profiling Schema

New framework that completes CC/PP and HTTP for content adaptation

The definition is based on

|~l CC/PP: Composite Capabilities/Preference Profiles
http://www.w3.0rq/2000/07/04-ccpp#

|~| RDF: Resource Description Framework
http://www.w3.0rq/1999/02/22-rdf-syntax-ns#

-4

|~ Extension: Six new schemata

Proper to the Content Negotiation
http://www.inrialpes.fr/opera/people/Tayeb.Lemlouma/
NegotiationSchema/*03012002#
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A Client Profile Example

<?xml version="1.0"?>
<rdf :RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:ccpp="http://www.w3.0rqg/2000/07/04-ccpp#"

xmlns:neg="http://www.inrialpes.fr/opera/people/Tayeb.
Lemlouma/NegotiationSchema/ClientProfileSchema03012002#">

<rdf:Description ID="ClientResourcesProfile">

<ccpp: component>
<rdf:Description rdf:about="TerminalHardware">
<rdf:type rdf:resource="http://www.inrialpes.fr/...
HardwarePlatform"/>

<neg:DeviceName>Ericsson-R320</neg:DeviceName>
<neg:screen>30x23mm</neg: screen>

!lr!!:lescrlpilon!

</ccpp:component>

<ccpp:component>
<rdf:Description rdf:about="MultimediaServicesRequierement'>

</rdf:Description>
</ccpp:component>

</rdf:Description>
</rdf :RDF>
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Content Negotiation

Objective: Send only media which are adapted to the
client capabilities and preferences

Resources can be: substituted, removed or transformed

Detailed view of the used resources in a requested
document is required

HTTP negotiation limitations: several accept headers,
limited description syntax, etc.
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Content Negotiation

Determination of used resources in a requested document

| procedure Treates node(n) {
« 1 1if(nrepresents a media resource){

ofsus2 create an entry in the output CC/PP profile;
e 3 explore n’s attributes; @)

e 4 create media output attributes; /

. }else{ o)

e 5 if (n contains other child nodes) X)

c 6 for each child s {

o 7 Treats_node(s); }

. 1 O
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Profiling-Based Media Delivery

The adaptation task uses the profiles description to ensure a delivery of the
adapted medias

. 1_for each

. (media resource category X existing in the profile of the requested document) {

. 2 if

. (all attributes and elements responds to the corresponding resource category X' (existing in
the client profile)){

. 3 deliver X;

. Yelse{

. 4 [ Took for X-related resources (equivalent-to or adapted-to);

. 5 ~“evaluate the resources;

. 6 _if (an appropriate resource exist){

. 7 | deliver it;

. Yelse{

. 8| look for available methods to adapt X according to X

. constraints;

. 9 if (such methods exist){

. 10 |apply the method on X;

. 11 |deliver the result;

. 12  }else remove X;

: 1}
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Processing Resources: Example

SMIL 2.0 includes related resources in the SWITCH element

:> Negotiation dimension: language

<switchs

zaudio id="sound" src="../media/audio¥ersions frussian.mp3" begin="1" dur="3[l"|5y5temLanguage="ru"|f:b

<audio id="sound" src="../media/audio¥ersions/japanese.mp3" beqin="1" dur="30" gystemlLanguage="1p"|/>

zaudio id="sound" src="../media/audio¥Yersions/english.mp3" beqgin="1" dur="30" /=
</switch=
<switchs
<text src="Privyet. Menya zovout Dominique." region="lyrics1" dur="30" |5\_,r5temLanguage="ru”|f::
<text sro="Konnichi-wa! Boku wa Dominiku desu." region="lyrics1" dur="30"|systemlLanguage="jp"|/>
<text src="Hello, my name is Dominique." region="lyrics1" dur="30" />
</zwitch=
<switchs
<text src="Ya zhivou v Kanade." region="lyrics2" dur="30"[systemLanguage="ru"| />
<text src="Kanada ni sunde-imasu." region="lyrics2" dur="30" eystemLanguage="jp"| /=
<text src="I live in Canada." region="lyrics2" dur="30" />
</switch=
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Processing Resources: Example

E;E] Démarrer

<neq:display>=101x52Pixels</neq: display:>
<neq: PixelStretch=1. 24-::,-'“neg PixelStretchz
«l-- Here the language el
<neqg: syztemLanganE}rU{fneg systemlLanguage:=
</rdf:Description=
</cocppcompanents
ZCCpp: components

UPS profile cllo, my name is Dominiguc:
live in Canada

— m— |
EIEOIIEEEED

accept-language: fr

HTTP reque st E.i| Démarrer 00:12 (oK)
A N

AN N

Resources are selected

according to the
negotiation dimension

Privyet. Menya zovout Dominlgue.

Ya zhivou v Kanade.
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The Evaluation of Media
Adaptation

When the adaptation is benefic?

ASize n v
G Time = — > T Transfomation, (MR: )
— B . — k 1
. i=l+
F Y

7

]

5
- Media adaptation with
£ a delivery time gain
E 5
&
E 2 Media adaptation with
i; an additional delivery tirme delay

1
E / Hetwork Bandwidth (Kbis)
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Architecture Overview

File View ProxyConfiguration Add Servies Help

ANM Proxy
UCM Module

Adaptation Engine
SMIL Player

P OON-

Player request

-lojx|

¥ About the ANM Proxy

I An Adaptation
Negotiation Module

Author: Tayeh LEMLOUMS, “El

N —

| b |

x|

[4]

| »

200246 ik

Eii]P-User Context Module 3:43p IZEIE:ZI

Ei] Démarrer

Client is connected to the proxy ]

A server request has received: »GET

Sending the dient profile,

The following profie is to be senti=Y

<Pyl version="1.0"7=

<1-- Cliert Profile Exarmple--=

<rdfiROF xrmlns:rolf="httm P s

wrnlns:copp = "htt ) o w3,

<rdfiDescription rdf about ="ClientR

<CCpp:component =
<rdf:Description rdf:about="Terr
<rdf type rdfiresource= "Hardw.
<DeviceMarne =iPAQ 3600< 0
<display = 101x52Pixels < fdisplay

Configure Fh=0.24mm < /PixelPitc _
Exit Ll_l
File|Log Help E|‘
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Adaptation Methods

Allows to transform an original service to another format
which matches well client characteristics

1) Can adapt the document structure:
Example:
1- Adapting HTML (XHTML) documents to WML for WAP devices

2- Adapting SMIL 2.0 to SMIL basic (switch evaluation), which
can be used for clients that support MMS for instance

2) Or adapt the different used media:
Example:

1- Image Transcoding

1- A method that transforms text to speech
2- Text to SMS messages
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Media Resources Adaptation:
Substitutions

<?xml version='1.0' encoding="is0-8859-1"7>
<xsl:stylesheet xmins:xsl="http://www.w3.0rg/1999/XSL/Trar ~f~~~" """“"“-'
<xsl:output doctype-public="-//WAPFORUM//DTD WML 1.3//|[ *€4TE SS&&&

system="http://www.wapforum.org/DTD/wmi13.dtd" /> WAP Technalogy
T —— WAP TEEhﬂDmQ}"

Diseach [afFavertes Wreds @y G- H D0 D w

mstianlHTHLO00 i

WAP Technology WAP phones use Wireless

Markup Language (WML}
instead of HTML.
()} newcontext="true" e o
iz very simple by
'bOdyande()" I> - | comparizon of HTML, and easy to
ﬁ he automstically crested from

monitoring scripts

WAP phones use Wireless Markup Language (WML) instead of HIML.

[IMAGE: thank you for viziting]

e e i == — —- —<_NAME">
<xsl:value-of select="concat(substring-before( @src,'.’),"-ad:
</xsl:variable>
<img src='{$image_resource_name}' alt="[IMAGE: {@alt}]" />
</xsl:template>

xalan.bat —IN HTML000.html —xsl HTML2WML wmlpage.wml

E—— | ——
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Media Resources Adaptation: Real-Time
Methods

. After the NAC installation:
1- Profile Selection using UCM module:

E. Démarrer 18:31 'ZEJ:E:' E.i Démarrer 18:31

Ouwvrir
Client My Pocket PC Dossier: |T|:|u5 l=s dossiers v| | Annuler |
Prowy adress [194.199.20.3 Type:  |Profile Files (*ml*pro) |
—Q Mom & Daoss... Date -

Provgy port 1977

> : ClientProfile Profiles 1010 11
> = dientProfis2  Profiles 11/10 15
@ ClientProfie2  Profiles 10/10 11
Browse (@ ClientProfle4  Profiles 10,10 11
(@ dientProfie... Profles 10710 11
@ ientProfies  Profles 10410 11] |
(@ ClientProfles  Profiles 1110 14
(= ClientProfle?  Profiles 1110 14/

Client profile  |\My DocurnentsiPr
—

DK EEII'IEEl [mi1 ~1: ) o] ' Ll CIE L W ] =
4] i [ [ »
B~ |

2- The client requests the content: a JPEG image
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Media Resources Adaptation: Real-Time
Methods

. Result:
—  The device receives an image adapted to its displaying

capabilities
[http://194.199.20.8/mediajamelie1 |[0K]

Affichage Outils <= ot B
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Media Resources Adaptation: Scenario

. <
. ..
Profiles matching: Device Screen: 240X320
- UPS Profile . Original Image: 682X909
o A N
+ HTTP Request Proxy is able to resize
images A1 N

+ Image Profile

Decision: Adapt the
Image and send the

adapted content

|
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Media Resources Adaptation: Real-Time
Methods

E.i| Démarrer 18:51 E.i] Démarrer 18:52
|htt[:|:,r f194,199,20,.8/mediafamele 1 v| |httr:|:,r F194,199,20.8/mediafarmelie 1 v”ﬁ'

los acceurs

k
Affichage Outils <= o E|* Affichage Dutils <= ol .
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Conclusions

. Media adaptation in heterogeneous multimedia systems has a vital
importance to respect the wide diversity of clients

. Structural transformations (like XSLT-based transformation) are not
sufficient
. The definition of semantic relationships between resources ensures an

efficient adaptation system and completes structural transformation
. Outgoing:

— Developing the device independence principles

—  Adaptation of SMIL multimedia content for small devices (ICME
2003)

- Definition of contextual based transformation language
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Thank you

Tayeb.Lemlouma@inrialpes.fr

For more information:

http://wam.inrialpes.fr/people/lemlouma
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