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Research Areas

— Adaptive video streaming, protocols
— Knowledge-based multimedia adaptation
— Ambient, personalized, user-centric multimedia (UMA)

— Digital Item Adaptation (DIA)
— Metadata compression (MPEG-B) and streaming, file format
— Reference software and conformance

— Metadata streaming, compressed processing
— Distributed adaptation, cross-layer QoS mapping

Dr. Christian Timmerer / Klagenfurt University /
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Research Projects (and Funding)

e Industry (partial funding):
— MPEG-21 standardization: in cooperation with Siemens CT IC 2, Munich
e European Commission (IST FP6):

: “Dynamic and distributed Adaptation of
scalable multimedia coNtent in a context-Aware Environment”

: “End-to-End QoS through Integrated
Management of Content, Networks and Terminals“

: “Interactive Media with Personal
Networked Devices”

e Austria Science Fund (FWF) — Basic Research:

— Quality Adaptive Video Caching and Transport (QAVCT)

— Adaptive Streaming of Secure Scalable Wavelet-based Video (ASSSV)
 FWF and Austrian Network for E-Tourism (ANET):

— Context-Aware Multimedia Services (CAMUS), Mobile Tour Guide
e Klagenfurt University:

— Independent PhD Theses

Dr. Christian Timmerer / Klagenfurt University /

007/06/15
8007/06/ Dept. of Information Technology (ITEC)




ALPEN-ADRIA
UNIVERSITAT
KLAGENFURT

Universal Multimedia Access

W

Audio

= -

Images
Video

should be available ,

e [ Universal Multimedia Experiences :=

— User should have worthwhile, informative experience
anytime, anywhere ]

Dr. Christian Timmerer / Klagenfurt University /
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Device Independence (W3C)

e Accesstoa from in

e [ Harmonized User Experience :=

— A functional user experience that is sufficiently
harmonized with the delivery context to meet the quality
criteria of the author ]

Dr. Christian Timmerer / Klagenfurt University /
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Heterogeneous Networks,

Dynamic Conditions Diverse Set of
Terminal Devices,

‘_\ | User Preferences

Growing mismatch

U

Need for scalable content, descriptions, negotiation, adaptation

Dr. Christian Timmerer / Klagenfurt University /
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UMA Challenge: Content

— Video: MPEG-2, -4, AVC, QuickTime,

— Audio: MP3, AAC, WAV, ...

— Still images: GIF, PNG, JPEG[2000], ...
— Graphics, animation, VR/AR, ...

— Text: .html, .txt, .doc, ...

Rich Multimedia
Content

e Scene descriptions: how media streams are related, e.g., BIFS
¢ Interactive content elements

e Metadata: descriptive information about the actual data,
e.g., MPEG-7

2007/06/15 Dr. Christian Timmerer / Klagenfurt University /
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UMA Challenge: Networks

Intermediate Server
e.g., Transcoding

LAN

Heterogeneous Networks, Dynamic Conditions

* Heterogeneous network infrastructure:
— Backbones, ISPs, ...
— Wired access: LAN, xDSL, Cable, ISDN, ...
— Wireless access: WLAN, GSM, GPRS, UMTS, Bluetooth, ...

e Fluctuating conditions: due to number of users, traffic,
roaming, ...

* Different intermediate active nodes: proxy, cache, gateway,

e Dr. Christian Timmerer / Klagenfurt University /
2007/06/15 11
/06/ Dept. of Information Technology (ITEC)
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UMA Challenge: Devices

e Different devices:
workstation, PC, Web TV, ...

notebook, tablet, PDA,
smart phone, wearable, appliances
in intelligent environment, ...

e Different capabilities:
— A/V support: display, speakers, ...
— Multimedia decoders/players Diverse Set of
— Modes of interaction Terminal Devices
— OS, processing, memory, bandwidth, energy, ...

Dr. Christian Timmerer / Klagenfurt University /
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UMA Challenge: User/Usage Prefs.

— Personal characteristics: age, impairment, ...
— Content preferences: genre, interest, ...

— Presentation preferences: modalities, quality, ...
— Interaction preferences: voice, stylus, ...

— Localization: time, place, natural
environment, ... )
Diverse User and

— Mobility: stationary, on the move, speed, ... U

) _ ] ) _Usage Preferences
— Current situation: office, home, public, meeting, ...
— Access: single- or multi-device / -modal

Dr. Christian Timmerer / Klagenfurt University /
2007/06/15 Dept. of Information Technology (ITEC) 3
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Delivery, User, and Usage Environment
Descriptions
Metadata: Multimedia Content Negotiation, Re-purposing,
Content Description Adaptation, App. Personalization
Digital Rights Expression and Management
~—~ B
—
Dr. Christian Timmerer / |NTEROPERAB|L|TY
Klagenfurt University / Dept. of 14 2007/06/15
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Simplified Adaptation Framework

Content-related

metadata for adaptation
decision-taking

Context-related
metadata

Adaptation
Decision-Taking
Adaptation Decision

Multimedia Content

Adaptation
Content-related
metadata for
content adaptation
| Adapted
| Multimedia Content Multimedia Content
Dr. Christian Timmerer / Klagenfurt University / 15
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Context- and Content-related Metadata (1)

Context-related metadata

— End user: preferences (content, presentation, interaction, etc.), disabilities,
location, environment, requested perceived QoS (PQoS)

— Terminal: A/V capabilities, codecs, type of terminal, battery status, etc.
— Network: available bandwidth, delay, jitter, packet loss, etc.
— Adaptation: which adaptation operations are supported by devices along the
delivery path?
Content-related metadata
— Media characteristics: bit-rate, frame-rate, frame width/height, etc.
— DRM information: which adaptation operations are allowed under which

conditions
— Adaptation QoS: relationship between ,
satisfying these constraints, and (i.e.,
qualities)

Static metadata: usually constant during the multimedia delivery
* Dynamic metadata: frequently varying during the multimedia delivery

Dr. Christian Timmerer / Klagenfurt University / 16
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Context- and Content-related Metadata (2)

Static Creation Conversion Characteristics Codec
Information Capabilities
Audio/Display
DRM Information Capabilities
Dynamic Media Adaptation QoS Conditions Battery status
Characteristics
Location
Bitstream Syntax
Descriptions Date/Time
Adaptation QoS
2007/06/15 Dr. Christian Timmerer / Klagenfurt University /
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Characteristics

Requested
PQoS

Delivered PQoS
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Adaptation Decision-Taking

Goal of adaptation decision-taking

e The optimal selection of parameter settings for the
actual multimedia content adaptation engines that
satisfy constraints imposed by actors of the content

distribution chain (e.g.,

) ) ) while maximizing QoS

e Known approaches for adaptation decision-taking

— Static look-up approach
— Optimization-based approach
— Knowledge-based approach

Dr. Christian Timmerer / Klagenfurt University /
2007/06/15
/06/ Dept. of Information Technology (ITEC)
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Adaptation Decision is based on Three Inputs

* Content-related metadata describes the relationship between constraints; feasible
adaptation operations satisfying these constraints; ;

e.g., available bandwidth is 384kbps, terminal display is CIF; reduce bit-rate;

* Context-related metadata describes the usage environment in terms of terminal
capabilities; network characteristics; ;

I

e.g., codec capabilities = mp2, ML@MP; available bandwidth=1500kbps; ;

7’

* Adaptation tools related metadata provides information regarding the adaptation
capabilities of devices along the delivery path and how to
(allows for DRM support w.r.t. fine-grained adaptation);

e.g., can transcode MPEG-2 to MPEG-4/AVC, temporal adaptation of MPEG-4/AVC;

Dr. Christian Timmerer / Klagenfurt University /
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Optimization-based Adaptation Decision-Taking

 Mathematical approach based on an optimization problem

— Adaptation parameters and effects modeled as variables v with
a given domain

— Causal dependencies described as functions (e.g., look-up
tables, stack functions)

— Limitation constraints / restrict the feasible adaptation
parameters

— Optimization constraint o represents the objective function
(optimization goal), e.g., in most cases: maximize quality

— Adaptation decision-taking: find values for the variables
representing adaptation parameters that do not violate the
limitation constraints (feasibility) and maximize the optimization
constraint

min o, (V)

. V0<i<k,V0< j<m
subject to I (v) —true

Dr. Christian Timmerer / Klagenfurt University /
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Example: Temporal Video Adaptation

e \ariables frame-rate [fps] 15 20 25
. it- 400 480 600
— frame-rate, bit-rate, psnr [ P't-rate [kbps]
psnr [dB] 35.5 | 36.8 | 38.5
o ) . feasible? v v x
* Limitation constraint optimal? x v
— bitrate <= available bandwidth
(e.g., 520kbps)
e Optimization constraint
— maximize psnr
200101 e 2
ALPEN-ADRIA
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Optimization-based ADTE
Constraints U
,/_ Optimization-based
Y ADTE
pSontent » Problem Extractor
L
Problem Reference
Description Manager
y :
DConFe:Et ;@_,
escription
Modified Problem
Description
’
. J
Adaptation Decision
v
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Knowledge-based Adaptation Decision-Taking

* Motivation
— Not realistic having a all-in-one adaptation device suitable for all usage
environments

* “Planning” adaptation sequences

— View the problem of determining and executing adequate adaptation
sequences as a classical state-space planning problem

— Declarative knowledge representation: IOPE
: describe the input (format)
: describe the output (format)
: describe conditions that must be satisfied
: describe the changes (“world-altering” actions)

— Al-based planning
: multimedia content descriptions
: context description
: adaptation capabilities

Dr. Christian Timmerer / Klagenfurt University / 23
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Example: Complex Transcoding

* Multimedia content description
— coding_format(mpeg_4_Visual_ES). color_domain(true). frame_size(640,480)

e Terminal capabilities
— decoding_capabilities(mpeg_1). color_capabilities(false). display_size(320, 240).
e Adaptation tool capabilities
— Assume encoding (encode) and decoding (decode) available
— Grey scaling (greyscale):
e Input: image
e Qutput: greyimage
¢ Precond.: yuvimage(image), color(true) .
e Effects: yuvimage(greyimage), color(false).
— Spatial scaling (spatialscale):
¢ Input: image, X, y, hnewx, newy
e Qutput: scaledimage
e Precond.: yuvimage(image), width(x), height(y)
e Effects: yuvimage(image), width(x), height(y), horizontal(newx). vertical(newy).
e Adaptation plan
1. decode(fbl,mpeg_4 visual_es,fb2)
2. spatialscale(fb2,640,480,320,240,fb3)
3. greyscale(fb3,fb4)
4. encode(fb4,mpeg_1,fb5)

Dr. Christian Timmerer / Klagenfurt University / 24
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Knowledge-based ADTE

Knowledge-based ADTE
Adaptation '
> Decisiun_—Taking %é
Engine %
o Conversion
Descnptmn | Descriptions
. I
) Adaptation deachibes
T plan |
Kkl S
1 &
: 3
: \J
nversion A1
ograms Multimedia
Content
Dr. Christian Timmerer / Klagenfurt University /
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Multimedia Content Adaptation

Adaptation by selection

4
Fidelity &
1
Source X
\ L Fg
v
VIDEO IMAGE

Modality

-——— ———

transformer

Ll v '

2007/06/15
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Store several versions of the content on the
server

cf. choice/selection mechanism in MPEG-21 DID
cf. MPEG-7 variation descriptor
Waste capacity on the server

Adaptation by transcoding

Need much processing power
Separate transcoder for each transcoding step
Difficult to manage

Adaptation by transformation

Make use of scalable formats, i.e., by retrieving
parts of the content; possibility to render a
degraded version

Types of scalability: temporal, spatial, SNR
quality, ROI, complexity..

Examples: JPEG2000, MPEG-4 audio/visual,
MPEG-4 SVC, ...

26
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Abstract Model for Scalable Bitstreams (1)

e Organization of scalable
bitstreams in layers, 4
levels, tiers, parcels =
hypercube

* Encode once, then 2
truncate layers (or bits)
for lower quality /
resolution ...

scalability dim-1
N
T~
N
N

scalability dim-0

e Requires relatively
simple operation:
remove, update, (insert)

Dr. Christian Timmerer / Klagenfurt University /
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Abstract Model for Scalable Bitstreams (2)

g —A,
& | /||J/ /||l/ fl
31dB - H ol
J,ll |\\| T L/
@ — 1, —
E 30dB // H \ H ]
\

06\0‘ I \\ z TTY KN
29dB 1
/
/ patial
Cl

N epatin
P VAN
bitstream ﬁ

31dB, 4CIF version with only the Y color
component (i.e. a grayscale image)
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Bitstream Syntax Description

e XML document describing the high-level structure of a
bitstream (i.e. in headers, packets or layers, not bit-
per-bit)

* Not an alternative format, but additional layer =
metadata

e Finer or coarser levels of detail, depending on the
application

‘MV4:VO ‘MV4:P_VOP  :MV4:P_VOP ‘MV4:P_VOP ‘MV4:1_VOP

\ :MV4:]_VOP \ / MV4:]_VOP /

violent-5 violent-3
Dr. itian Ti . .
2007/06/15 r. Christian |mmere‘r/ Klagenfurt University / 29
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BSD-based Multimedia Publishing

— e e

traditional /
Web (XML/XSLT)
publishing 1

AN
V[
I~ - =
desc_ribes
|
|
- (g)BSDtoBin
Ii Processor
Resource L’
Resource” =
Smart Phone
Dr. . . . .
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Bitstream Synatx Description Language (BSDL)

e Standardized as part of MPEG-21 Digital Item Adaptation
(21000-7) and currently promoted to MPEG-B BSDL (23001-

5)

* New language based on W3C XML Schema
— restrictions and extensions w.r.t. multimedia
* Enables the design of BS Schemas
— Defines constraints on XML documents in terms of structures

and data types

e Functionality
— Validate (in the XML Schema meaning) the BSD against its BS

Schema
Parse a BSD and generate the bitstream
Parse a bitstream and generate its BSD

Dr. Christian Timmerer / Klagenfurt University /
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Bi " Bitstream Syntax \ Bitstream Syntax
itstream i : g
Description Generation Description
BintoBSD
(normative)
itstream Syntax
Description
Transformation
not normatve
(9)BSDtoBin A i
; : Transformed
(normatlve) (?.;tirr:z;nn - Bitstream Syntax
_/ Description
Y
Adapted
Bitstream
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BSDL Example: JPEG2000 images

Bitstream Syntax Description Bitstream Syntax Schema
<Codestream> <xs:complexType name="SOCType">
(MaﬁnHeader> <XS:sequence>

</Xs:sequence>
</xs:complexType>

s:sequence>
</xs:spmplexType>

Bitstream | f£f4f | ££51 | 002f | 0000 0200

Dr. Christian Timmerer / Klagenfurt University /
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generic Bitstream Syntax Description

e gBS Schema is conforming to BSDL
* Predefined elements: gBSDUnit and Parameter

e Advanced functionalities
— Format independence
— Semantically meaningful marking
— Hierarchies of gBSDUnit elements
— Flexible addressing scheme

— Distributed adaptation in terms of multi-step
adaptations

Dr. Christian Timmerer / Klagenfurt University /
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Example: Multi-step Adaptation

Provider Usage Environment
fol §:¢r B
-~
bitstream T0)BSD / He:;nous
Heterogenous
First Adaptation

BSD transformation +
(g)BSDtoBin

L,
usage

environment

S .__/
'@\

Usage Environment

I description for Proxy
“ -
adapted bitstream g)BSD
Second Adaptation
L
BSD transformation + @)«
(g)BSDtoBin =
usage
environment
description

adapted bitstream

+=describes ----meeeea-

Dr. Christian Timmerer / Klagenfurt University /
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Example: gBSD
L]
<gBSDUnit syntacticalLabel=":MV4:V0" start="0" length="26"/>
<gBSDUnit start="26" length="99983" marker="violent-5">
<gBSDUnit, syntacticallLabel=":MvV4:1_VOP" start="26" length="2877"/>
syntacticalLabel=",-MV4:P_VOP" start="2903" length="64"/>
and so on
<gBSDUsiit syntacticallLab start="98296" length="1713"/>
<gBSDUnjft start='"100009" ker="violent-3">
Unit syntacticall abe start=""100009" length="1825"/>
DUnit syntactic#lLabel= start="101834" length=""1780"/>
... and so on/...
DUnit syntacticallLabel=":MV4:1_VOP" start="166802" length="1229"/>
nit>
. and so on ..
MV4P_VOP MV4A:P_VOP MV4P_VOP MV4:_VOP
MV4:1_VOP ‘MV4:|_VOP /
violent-5 violent-3
2007/06/15 Dr. Christian Timmerer / Klagenfurt University / 36
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International Standard’s Support for UMA

e Focus: MPEG-7 MDS and MPEG-21 DIA

e Context-related metadata
— Usage Environment Description (UED)
— Universal Constraints Description (UCD)

e Content-related metadata
— Media Information
— (generic) Bitstream Syntax Description
— AdaptationQoS
— Universal Constraints Description (UCD)

Dr. Christian Timmerer / Klagenfurt University /

2007/06/15 Dept. of Information Technology (ITEC)

37

ALPEN-ADRIA
UNIVERSITAT
KLAGENFURT

UED: Terminal Capabilities

e Codec capabilities

— Specify both encoding and decoding formats (profiles and levels)
* Image, video, audio, system, graphics formats
e MPEG-7 has specified Classification Schemes (CS’s) to indicate coding formats

¢ For alignment between content and terminal, the same CS’s are referenced by MPEG-21
DIA to describe the terminal side

— Specify parameters related to the modality, e.g., max bit-rates

* Input-output characteristics
— Display capabilities, e.g., resolution, rendering format, bits/pixel, color capable
— Audio output capabilities, e.g., frequency ranges, output power, SNR

* Device properties

— User interaction support, e.g., mouse/pen properties, other types of input
devices

— Power, e.g., average ampere consumption, battery time remaining
— Storage, e.g., size, transfer rate, if it is writable or not

— Device class, e.g., PC, PDA, Set-top-box

— Data |0, e.g., bus width and speed

Dr. Christian Timmerer / Klagenfurt University /
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Use Case: Format Compatibility

<MediaFormat>
<VisualCoding>

</VisualCoding>

</MediaFormat> MPEG-7

<Format href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:2.2.2">
<Name xml:lang=""en">MPEG-2 Video Main Profile @ Main Level</Name>

</Format>

<Frame height="720" width="480" rate="30"/>

<BitRate>5000000</BitRate>

\ Adaptation

et Engine

<TerminalCapability xsi:type="CodecCapabilitiesType'>
<Decoding xsi:type=""ImageCapabilitiesType'> DIA

</Decoding>
<Decoding xsi:type="VideoCapabilitiesType'>

</Decoding>
</TerminalCapability>

<Format href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:4
<mpeg7:Name xml:lang=""en">JPEG</mpeg7:Name>
</Format>

<Format href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1.2">
<mpeg7:Name xml:lang=""en"">
MPEG-4 Visual Simple Profile @ Level 1
</mpeg7 :Name>
</Format>

Dr. Christian Timmerer / Klagenfurt University /
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UED: Network Capabilities
e Static: network capabilities
— Capacity of a given channel
— Minimum guaranteed bandwidth
— In-sequence delivery, i.e., are the order of packets guaranteed
— Error delivery, i.e., how does the network deliver erroneous
packets
e Dynamic: network conditions
— Error, e.g., packet loss rate, bit error rate
— Delay, e.g., one-way delay, round-trip delay, delay variation
— Available Bandwidth, e.g., max, min, average
— Timing stamp information also specified, i.e., start time and
duration of measurements for condition attributes
2007/06/15 Dr. Christian Timmerer / Klagenfurt University / 20
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Use Case: Bandwidth Compatibility

<MediaFormat>
<VisualCoding>
<Format href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.3.1">
<Name xml:lang=""en">MPEG-4 Visual Advanced Simple Profile @ Level 0</Name>
</Format>
<Frame height=*704" width="576" rate="30"/>
<BitRate>96000</BitRate>
</VisualCoding>

</MediaFormat> MPEG-7 1
\ Adaptation
/’ Engine
<DIA> _....
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironment xsi:type="NetworkCharacteristicsType'> DIA

<NetworkCharacteristics xsi:type="NetworkCapabilityType"
maxCapacity="64000" minGuaranteed="'"9600"/>
<NetworkCharacteristics xsi:type="NetworkConditionType">
<Avai lableBandwidth maximum="56000" average=‘16000"
interval="300"/>
<Delay packetTwoWay="200" delayVariation="40"/>
<Error packetLossRate='0.05"/>
</NetworkCharacteristics>
</UsageEnvironment>

</Description>
</DIA>
2007/06/15 " “Dept. of Information Technology (ITEC) 41
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UED: User Characteristics
e Userinfo
— Reference MPEG-7 Agent DS to specify, e.g., name, contact info
e Content preferences
— Reference MPEG-7 User Preference and Usage History DS’s
e Presentation preferences
— Audio-related preferences, e.g., equalizer settings, frequency, volume
— Display preferences, e.g., color temperature settings, contrast, brightness
e Accessibility
— Auditory impairments, e.g., characterize hearing loss in right/left ear
— Visual impairments, e.g., blindness, color-vision and low-vision deficiencies
* Location
— Describes mobility and destination of Users for location-aware services
— Mobility description enable classifications of users, e.g., highway, pedestrian
2007/06/15 Dr. Christian Timmerer / Klagenfurt University / )
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Use Case: Adaptive Selection of Resources

<User id="User_A">
<UserCharacteristic xsi:type="VisuallmpairmentType'>
<Blindness eyeSide="both"/>
</UserCharacteristic>
</User>

\ Audio Only

Request A

<User id="User_B">
<UserCharacteristic xsi:type="AuditorylmpairmentType">

<RightEar>
<Freq250Hz>0.0</Freq250Hz>
<Freq500Hz>5.5</Freq500Hz>
<Freql1000Hz>-0.2</Freql000Hz>
<Freq2000Hz>-2.0</Freq2000Hz>
<Freq4000Hz>1.5</Freq4000Hz>
<Freg8000Hz>5.5</Freq8000Hz>

</RightEar>

<LeftEar>
<Freq250Hz>9.0</Freq250Hz>
<Freq500Hz>-1.5</Freq500Hz>
<Freq1000Hz>9.0</Freql1000Hz>

Request B

Media Server
Adaptive Selection

"

¢

Images N

¢=m.  Audio

<Freq2000Hz>9 . 0</Freq2000Hz> Images/Video
PR + Toi S
</Leftar> Video
</UszigserCharacterlstlv Text \\\\\§________’,///
2001075 RS s
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Universal Constraints Description
e Allows to further constraining the usage and usage
environment of a Digital Item
* Types of constraints
— Limitation constraints
— Optimization constraints
e Formulated using the stack function syntax
UCD references
data fromUED ~~
by XPointer
Digital Item “'*égg fefererces | Digital Item
provider by XPointer consumer
Decisions
\j
2005/12/01 Christian Timmerer, Department of Information a4

Technology, Klagenfurt University
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Example: Universal Constraints Description

* Usage
o e — 1 (image resolution <
data mn'?lJED -~ .
. w—’ B o on - 20% of display
|g|tall Item - ADTE UED Digital Iltem .
provider e consumer reSOI utlo n )
) — max. image dimension
Decisions
v
®

Usage environment
— image resolution <

i o ~UCD ferences 75% Of display
s | (88 ) e S cweren | pasolution

uco

l — max. according to the
available network
bandwidth

Christian Timmerer, Department of Information

2005/12/01
/12/ Technology, Klagenfurt University
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Terminal and Network Quality of Service

e aka (AQoS)
e Goal
— Select optimal parameter settings
— For media resource adaptation operators that
— Satisfy constraints imposed by terminals and/or networks
— While maximizing Quality of Service
e Establish a priori resource budgets on various platforms
» Select/drop information at different level of scalability

» Specifies the relationship between
— Constraints,
— Feasible adaptation operations satisfying these constraints, and
— Associated utilities (qualities).

Christian Timmerer, Department of Information

2005/12/01
/12/ Technology, Klagenfurt University
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AQoS — Modules and IOPins

* Three types of modules
— Look-up table: non-sparse,

o[ Adaptationts discrete data representation
I0Pin X wr J | — Utility function: sparse, discrete
n .
o—{ UF ] Lo data representation
'0'3"_ o—{SF ] — Stack function: functional,
continuous data representation
= sealing factor . .
H ' (-cre.p * Genericinterface to these
§ modules
Look-Up Table (LUT) | Utilty Function (UF) Stack Function (SF) — Input/output pins (IOPins)
2005/12/01 Christian Timmerer, Department of Information 47
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Selected IST Projects: DANAE

 DANAE: IST FP6 STREP project (01/2004 — 06/2006)

e “Dynamic and distributed Adaptation of scalable
multimedia coNtent in a context-Aware Environment”

* Major objectives:

— Development of an advanced MPEG-21 infrastructure focusing
on end-to-end QoS support, personalization, DIA, and DI
Processing, as well as integrating MPEG-4 and MPEG-7 tools

— Development of efficient scalable video coding tools (including
contributions to standardization) and further adaptability means

* General information:
— http://danae.rd.francetelecom.com/
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DANAE Vision:
Adaptive MM Information in a Museum

* Application and demo in Museon, Den Haag

(http://www.museon.nl)
e Visitor should be able to receive ...

* Fu

Multimedia content (images, video, audio,
text, virtual character, interactives) ...

On mobile device (PDA) ...

Location-aware (specific to current zone/theme/s
the exhibition) ...

Personalized (e.g., acc. to age, thematic interests, expert level) ...
Adapted to current usage environment (e.g., network conditions)

lly compliant to MPEG-21 and integrating other standards

* Technically, a great success
Yet, museum installation did not work out as expected

49

(

W e

ALPEN-ADRIA
UNIVERSITAT
KLAGENFURT

DANAE: Our Contributions

Context collection and aggregation

MPEG-21) metadata streaming

Semantic adaptation
Distributed adaptation framework

50

MPEG-21 Server 1 MPEG-21 Terminal
Server DIP ~I | Client Context
Enaqi 1 Context ‘ . | DIP A io
“I\ Aggregation )™ | 1 Engi
/ Toa

MPEG-21 [Adaptation Node

3 2 4 —_ MPEG-21 metadata —— Client

. —— Server
== Media data
—— Adaptation Node
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Selected IST Projects: ENTHRONE

Cross-network/provider, cross-layer interactions, MPEG-21 based adaptation

Service Provider ™y Service Provider

Provider ¢ 2 Ad.

\(r Network vaider(g:—\)"etwork Provider \
( Network Provider
| % ' A Dispatcher
[ A N Y \ [}
\ | —
== | [ imimion |
s | |
4 A
- — i S [
v \ - A B | Y | E—
| Content Manager | | ::::;:tr | Network Manager Dev]l-:er:::;qer

EQoS-aware
Terminal

EQoS-aware EQoS-aware
Adapt. Node Network Node

Content

Autonomous System Autonomous System Autonomous System
Access Network Core Networks Access Network
Content - Metadata : ]
Context {ommmm | charactenshics |
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Conclusions and Future Work ltem(s)

Multimedia Content Adaptation
— A tool which serves the aim of UMA

— Adaptation decision-taking: find optimal parameter settings for actual
adaptation engines

— Coding format-independent multimedia content adaptation: deploy ones, use
many times

Transcoding

— Like a fix to the current problem (and the ones to come); specific solutions
needed for a growing number of instances

Scalable coding

— Would be a generalized solution to the interoperability problem, but only if
widely adopted across domains

— Would facility UMA in a generic way
Future Work Item(s)

— Combine optimization-based and knowledge-based approach for adaptation
decision-taking

— Quality of adaptation decisions/plans

— Standardized mark-up language for describing adaptation capabilities (i.e., for
multimedia service composition)

— Adoptions of these techniques/approaches within projects

UEpPL UL ITHOUTITdLOI 1ECNTNUIVEY (I1CELV)
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Most Relevant Recent Publications
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Thank you for your attention

... questions, comments, etc. are welcome ...

>> Visit the IT campus Carinthia <<
>> http://www.it-campus.at <<
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