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Convergence of Broadcasting and
Telecommunication

= Regulatory boundaries between communications and
broadcasting become blurred.
» Media service in mobile terminal, Intemet Broadcasting, VOD over ADSL,
Internet over CATV, DMB, Data broadcasting
» The convergence
= Network

» Contents
« User Preference, Environment(Anytime/Anywhere), Terminal adaptation,

???hi B gac
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Background

» Complex ecosystem between media creator, provider,
rights manager, delivery infrastructure, media consumer
= Mostly non-transparent & proprietary information exchange
= Heterogeneous Multimedia Applications/Services

« interactive/non-interactive, realime/ronrealtime,low delay/high
bandwidth, etc.)
s Heterogeneous Devices

screen sizes, CPUs, memory, power supplies, interfaces, etc.
» Heterogeneous Access Networks

= Varying charadteristics for loss, bandwidth, refiability, etc
» Heterogeneous User Policies

» Need a multimedia framework to enable transparent
and augmented use of multimedia resources across a

wide range of networks and devices used by different
communities

Wowpsranuuns O v
[ Py I LAY ol Sy

Prof ¥ M. Ro in I\Y—-tab

Background

« Universal Multimedia Access (UMA)

» Universal Multimedia Access (UMA) deals with delivery o fimages, video,
audio and multimedia content under different network conditions, user and
publisher preferences, and capabilities of terminal devices.

« Media communications will be
Scalable
Adaptable
Robust

o
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¢ Content Adaptation

« Contents Requirement for the Convergence
= Reuse /Copy One Publish Many
= Meet heterogeneous environment(terminal, network)
=« Best quality of experience

= Talk in this seminar...
+ Contents adaptation (MPEG-21 DIA)
= Contents adaptation and Media QoS
s Transcoding for Media QoS
+ Modality Conversion
s Demos

?pmg{gumuq 40
L
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1. Contents Adaptation in MPEG-21
(MPEG-21 DIA)

ﬂiww (AR P P
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'MPEG-21 Standardization
for Multimedia Framework

» Goal

= Define the technology needed to support Usersto exchange,
access, consume, trade, and otherwise manipulate Digital ltems in
an efficient, ransparent and intero perable way

= Define the relation between main elements of framework for
muitimedia transaction
= Essential concepts : Digital Item, User
» Digital item : the "What’ of the multimedia Framework
= User : the “Who” of the multimedia Framework

Users Users
{04 provider) {0 consumen

& i
A QH s
N ?PYO‘Y & I\«’*) C~ l

<Example Distributed Multimadia System, source; MPEG:

m’u;g:wgnq}« (&Q!g
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MPEG-21 Digital Item Adaptation(DIA)

=« Background
= Diversity of networks and teminals is a formidable obstacle to universal
media access
« bandwidth, display/audio capabilities, processing power, user preference
» Adaptation necessary in the delivery route
» Need standardization of metadata interfacing to adaptation engines to open up
adaptation services
= Diversity of formats
« Currertly only a few predominant formats
= In the future there will be more
Standardized and Proprietary, cambinations, rich media
Even the content type may be unknown
» Can adaptation be made fully format agnostic?

= Goal:
» To define description tools to enable and enhance the adaptation of Digital
Item
» To achieve transparent interoperable access to distributed multimedia
content
m’i}jﬁm{‘?ldqm&(dmgi \fji {’;’yj ';M L.AB
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MPEG-21 Part 7: DIA

Prof ¥ M. Ro in Vv ~tab

= Descriptions and format-independent mechanisms in tems of
resource adaptation, description adaptation, and/or Quality of
Service management are within the scope of the standardization

inputs to an Adaptation Engine(

-

i

/N

% Gutputs of an Adaptation Engine

/ + Adapted Bit-stream Resource
* Adapted Resource Description

« Bit-stream Resource \m feom
« Resource Description N \\“
« Adaptation Constraints Apiaa fagne
b
DIA Descripfans

Bt

[

<Concept of MPEG-21 DIA:

AT c
SHTE S

£

Content Adaptation System

Constraints Detecfon and Exchange

Prof Y M. Ao in VY ~Lak

Termm | Network
Capab ity Characeres ks Cone x User
XML Mssage
Oar Scssion Parscr Exchanger
Characterscs Mamger
/ Adaptation Engine
DecisionBmgine Aplicatos I—#
Contrmts I Web
b rggrgane Scner
4 Resource
/ Qs fwad—pf Level Tools
Controller Caent User
Descripton Sn l§l|&| Streamer
\ Ava haer Engine
M — —
<~
( Repositary
e | e Pl ] [
Lt Adaprr Engre
User Content

285




Prof ¥ M. Ro in \Y~Lab

MPEG-21 DIA Tools

Clustering according to ther functionality and use for Digital Item Adaptation

Media

IRy

. . Qverview and Organisati f Digital Item Adaptatio .
Wosnusavsgas fon of Dighalliem Adaptation Tools
R N S L A b veevmeias
,‘ Frof Y M. Roin Vi ~Lab

. DIA Tools overvie»w |

Usage Environment Description Tools

*User Characteristics

*Termina Capabilities

*Network Characterigtics

*Natural Environment Characteristics

Digita! item Resource Adaptation Tools

Bitstream Syntax Description
Termina and Network QoS
*Metadata Adaptabiity

LHOIE 1Em !‘: laral
~Session Mobility i
*DID Configination Prefarences

“DiA Description Messages -+
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User Characteristics
Spacifies tools for describing
various characteristics of users:
* General u ser infor mation

* Usage preferences and history
« Presentation proferences

« Accessibiity characteris tics

« Mobiiity characteristicsand

de stination

User Environmenﬁ; Description tools

Terminal capabilities
To satisfy consumption and
processing constraints of a
particular terminal, consists of;

« Codec capabilities
* Device properties (power,
storage and data VO
characteristics

Prof ¥ M. Ro in fvy—Lab

« Input-ou tput characteristics

Natural Environment

Network Characteristics .
Used for efficient and robust A esz_:npmg natural
transmission and resources: envit char
including :
*Netwark capabilities and
condtions (Avaiiable *Location and time of usage of a
bandwidth, delayand error Digitai ftem
char acteri stics) +Characteristics that pertai to audio-
visua! as pects

P S
T e AAD.
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- UED: User Characte‘ristics

= User, Userinfo, UsagePreferences, UsageHistory , Destination

« AudioPresentationPreferences(e.g., VolumeControl)

= ColorPreference (e.g, ColorTemperaturePreference )

= StereoscopicVideoConversion, DisplayPresentatonPreferences

= GraphicsPresentationPreferences (eg, preferred emphasis of
geomefty)

s FocusOfAttention

= PresentafionPriorityPreference (e.g. ModalityPriorities)

= ConversionPreference

» oonversions may be carried out when a termina! or network cannot
support a particular modality or format

= Visuallmpairment
« The low vision conditions described by the User's symptoms,
= Auditorylmpairment
= The hearing threshold shift of a User is described
a ColorVisionDeficiency
= todeliver recognizable color with color vision deficiency
» MoblityCharacteristics,
= the movement of a User (drectivity, location update imervals,erra}icity -

SRR YO
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- UED: Terminal Capabilities

= Specifies encoding and decoding capabilities, device properties,
which incdlude power, storage and data /O characteristics, input-
output characteristics , display and audio output capabilities
= Terminal, CodecCapability, CodecCapabiity, CodecParameter
= encoding or decoding
= Displays, Display, Display capability
» resolution, color capabilities and/or rendering format
= AudioOutput, AudioOutputCapabilities
« This is achieved by specifying the sampling frequency and bits-per-
sample, the frequency range of the ouput, the number of channels
supported, as wel as power and signakto-noise ratio.

» Userlnteractioninput ,DeviceClass

= PowerCharacteristics, Storage, StorageCharacteristics, DatalO,
DatalOCharacteristics,

« Benchmark, CPUBenchmark, ThreeDBenchmark

?’FMWW@%W@ PR
B "’ﬁ” E
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UED:Network Ch_aracteristics

« Specifies the characterisfics of multiple networks, where the
characteristics of a single network are specified by the Network
element in the NetworksType

a Network, NetworkCapabiity,
= maximum capacity of a network and the minimum guaranteed
bandwidth that a network can provide. Also specified are attributes that
indicate if the network can provide in-sequence packet delivery and
how the network deals with erroneous packets

» NetworkCondition
« available bandwidth, eror and delay. The erroris specified in terms of
packetioss rate and bit errorrate. Several types of delay are
oonsidered, including one-way and two-way packet delay, as well as
delay variation. Available bandwidth includes attributes that describe
the minimum, maximum, and average available bandwidth of a network.

m’ﬁ}’?’&gﬁﬁqwﬂfﬁq‘m g L e
v 308 LT RS &7 .
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UED: Natural Envirornment Characteristics

= Specifies the characterisfics of multiple natural envronments,
where the characteristics of a single natural environment are
specified by the NaturalEnvironment element in the
NaturalEnvironmentsType

= NafuralEnvironment
= Specific characteristics include the location and time of usage of a
Digital Item, as well as audio-visual characteristics of the natural usage
environment.
s Location, Time
« AudioEnvironment
» describes the natural audio environment of a particular Userin terms of
the measured noise level and noise frequency spectrum.
s |luminationCharacteristics
» These attributes are related to the effect of ilumination on the
perceived olor of a displayed image and can be used to confrol the
oolor so asto present the original color that is intended.

ii’?’*«”‘!:‘i GHLIGaGa S e
& . et ey g
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DI Resource Adaptation Tools

Terminal and Network QoS8

Addresses the problem of sefecting optimal parameter settings for media resource
adaptation to satisfy constraints imposed by inals andior ks while
maximizing the Qo§, Specifies the relationship between:

- Constraints, feashle adaptation operations satisfying these constraints
+ Possibl ya ssociated ufiti ies and QoS management achieve d by adaptation of
media resources to imposed constraints

——
Bit-Stream Syntax Descrmpo: Metadata Adaptability
The resuiting XML document to descrf e Doscribing adaptation information
tha high-level structure of 3 bitatraam: pertaining to metadata within a Digital

item, a set of syntactical elements with
'Am:::::’“mdi:s%z::::rm prior knowledge about the metadata that
metad . ress o ln ta is useful for raducing the complexity of
:tmctu)e— owitls organ nlayers or the metadata adaptation process, to
« Scalable: describe BS atdifferent snable .
syntacticlayers « Filtering and scaling of des criptions
;:thplx::towopeﬂyreﬁectutshwn + ntegra tion of des criptions
sl AL YRS
AR o B X
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. Terminal and netwovr\k’ QoS

= The AdaptationQo$ descriptor specifies the relationship between
constraints, feasible adaptation operations satisfying these constraints,
and associated utilities (qualities) => allowing the selection of optimal
adaptation parameters.

adaptation

(constraint, utility) = (¢, w,) operstion &,

adaptation
operaion a,

Example:

Given the limited constraint c* from terminalnetwork, which adapted content
(corresponding to a specific adaptation operation) will be selected to present to user?

The solutioniis: select (¢, u;, a) sothatc;< c* and u; is the highest possible.

g” R AN Sy R R
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Terminal and network QoS

" AdaptationQoS has 3 separate modules:

. UtilityFunction provides a restricted set of adaptation operation
points in a list format to choose from.

. LookUpTable is a matrix representation format, enabling selection
by interpolation of an adaptation operation point and allowing extra
info to be represented.

=  StackFunction is a functional representation format.

gpsrr;exg.g;«;ﬁqﬁﬁfacw wL A R
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Ut!llty function (Terminal and network QoS)

» UtilityFunction provides a restricted set of adaptation operation points
in a list format. Each point has three elements:

= Constraint (a setof sample points of interest in the constraint space)

= AdaptationOperator (permissible adaptation operatons for theconstraint)

= Utility {the value of video utility after the adaptation by AdaptationOperator.

» Example:
listof 4 {- Constaint (KBps): 19, 45, 64, 85
points = Adapltionoperabrs: no-drop, drop halfB frs., drop all B frs, drop all B &P frs.
»  Uflity (PSNR): 21, 8.2, 259, 198

Dropping all
B frames

Oniginal
video

x 20 Dropping half’
ﬁ number of B
15 frames
Dropping all B
10 and P frames
5
0 -
o 20 80 100

40 60
bitrato (Kbps)

Prof Y M. Ro in VY -Lab

LookU pTable (Terminal and network QoS)

» In some cases, the relationship among Constraint, AdaptationOperator,
Utility is too complex to put in a list format.

» This relationship can be put into matrix format (table)

= Example:
Quality table Constraint table
quantize quantize $Ven an mput
110 15 20 31 Jo 10 15 20 3] constmint
nodrop | ) | no-dop | ) |
hdf B frs _Quahtyvalue j hlfBfrs | Constraint e
allB frs Of?ach all B frs Of_each ] Decision adaptaion
| — combination — — combination engine operations
all B&P frs [ all B&P frs] ] ] | | with
| e
dro pping dropping quaity

(] S R s N CY
H e s AR,

s
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» The UtilityFuncion and LookUp Table show the relationship of different
data in a enumerative way (listing all possible cases)

= Sometimes, the provider wants to represent that relationship by
analytical functions => using the StackFunction

» Note: the analytical functions can be obtained by fitting the function to
the enumerative data of UtiityFunction or LookU pTabie

s BaseStackFunction mechanism:

Sesatize “Functiorw
Expression = (A+BYC-D) » g
BaseStackFunction “r
Descriptor c
B
5 -
10cesang <fPanctom
A . i o - .
ERR:
!
"] I
o
mhwﬁﬁwmww. Siackssle iy Final cesut o ma ey
[EAAR N R F AL
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Dynamic Content Adaptation

» How to fully exploit scalability for content adaptation?
= In a dient-server application:
The client requests a scalable content available on a server
The server establishes a content negofiation stage
The server edits the bitstream, and sends the bitstream
= Need of a software to parse and edit the bitstream
» each coding format has its own data structure

Generic approach: use a common structuring language (XML) to
describe the bitstream syntax (Bitstream Syntax Description
(BSD))

W?}iﬁk\’«%‘{f“ﬁ@%‘ﬁ‘ﬁﬁ N

FRTR TR AT KOTSRS U Y .
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BSD: XML description

<Bitstream
xml:base="http7 www.example.com/akiyo.mpg4>
<Header> 0-17 </Header>
<frame> 18-4658 <frame>

<frame> 4757-44772 </frame>

SRS A4 756-ames____ -
<frame> 4760-4973 </fame> §
STraAmES e 45006-<Fames_____-

</Bitsteam>

k11l
CE R LRI L . AP G e VR
K2 SEUE R AR AN SR e RS
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_ BSD: Edition of a multimedia bitstream with XSLT

Schema fou
BSDL-2
Extensionm

|Scalable Bitsteam -‘*L XML Descrlptlon |

Univeral Bitstream
Parser §Bin m BSD)

ST

Schema for SWIe Sheet
BSDL-1
Extensions
Adapted Scalable Transformed XML
7 Bitstream Paraer g b Bim) Description
HA A S R
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2. Contents Adaptation and Media QoS

RS FUYLHYD
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Contents Adaptation for Media QoS

= Two issues to support Media QoS for UMA in heterogeneous environments;
= Adaptability
by exploiting content adaptation
» Reiability
= by exploiting content protection
= Contents are adapted into various quziiies and modalities
*» by using modality conversion
* e.g., video-to-image conversion

= by using content transcoding (including transrating)
= This alows the multimedia contert delivery to adapt to the wide diversity of
client device capabilties n communication, processing, storage, and display.
= either for scalable video or non-scalable video
= Content Adaptation can be provided in two basic ways

* by storing, managing, selecting, and delivering different versions of the media
objeds (images, video, audio, graphics and text) that comprise the multimedia
presentatons

» by manipulating the media objects on-thefly.

AR BRI HGNR N S e R
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Content Distribution Model

righeal Video
Siate Muttipi

Cpies

Cam
LY FITTN
Hin

L T T T TP P 4

Ot Video

St One Copy

* Fraemis Ond
Mty
Nceded

SaAAL e oATACS
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Key Issues on Content Adaptation

Usage
Integrated Muttimedia envronment

Adaptation Framework

= Two basic questions in the decision engine;
»  Which is the modality of output content?
»  Whalis the quahty of ouiput content?

jf} L ae g it p BIRVIPN
5 Ridad [T S L T
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'Related Works

Cl

Content
Analysls

Text
Browses

WorkstalonLAN

PCDiaiup TV Browser Gray POA  BW PDA

38 KB 23KB 8KB 4KB 06KB 0.01KB
24 bitcolor . 24 bitcolor 256 colors 4 bit gray B/W -
" 256%256  192x192  128x128 96x96 64x64 -
. . .

10 0.96

678 06t _ o022
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Content adaptation for pervasive
devices such as (PDAs), mobile
phones...

Two key components:

- A data representation scheme
(Tatoivranid): provides a multi-
modal and multi-resoluti on
hierarchy for mutimedia content

- A content customzer: selects the
variations of contents sutable to
client capabilities, while providing
the best representation to users

Related Works

= Cooltown (Hewlett-Packard)

o5 X Prbrpa sleselficatloy
1% X4 Turkhing & coching

Prof Y M. Ro in WY -~Lab

" MPEG-21 DIA Digital item Adaptation)

z Mitimedia famework

Odyssey (Univ. of Michigan)

« 15 badjst he quaityofac cesseddaa 1 maich a valabier esout es

Midgard Media Lab (NTNU)

s MPEG21complant

] h
Web Sarver i i
i §
Requazts HTML e ;
UMA Apphestion saquence seferenses \‘
tpr————————
i HML E
sefevence ¢
Meds i e
MFPEQ-21 %
D'(‘m‘””"",_ " 1 toendaai ] Lo
Docunent) @
Sequence raquast
Sueaning g
MecisContent >
Sequense |
:

Saurce: NTNU
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Content Adaptation System for Media QoS in ICU

) Multimed a content adaptation s ystem for

Constrai im and Exch the next mutimedia framework
Termimal Netw ork o to various kinds of
Capability Charackrd s Conten User map[a[jon
XML Message o » .
User Sessin Parser Exchanger » MPEG-21 DIA compliant
Chasacterstcs Memgr
(3 Constraints Detection and Exchange
< Usage environment descriptions
A daptation Engine +Network cham deristics
Deciongine Aplaton l,, +Terminal capability
. “User charaderistics
Condt cunts J We “ User preferences
A Ao Sener mecinn ¢ )
L Resource +Session information
S - Level Tools < Context Message Exchange with
Contioler Conen User User
Styleshect Streamer . . .
;f;;fv‘mv":‘“ Engine L Adaptation Engine
2 BCH Ol Z{Decisi i
7 S — =, &(D?msnon Engine)
< X 29 & E(Resouce Adaptation
(" Repository Tool)
o - Resowrce ———I (Repository
_*_,. Adiper | Engre Descripton I « Storage for contents, descnptions, user

WserContext context

-
j’f AT

s
o LA,
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Research works

! Jsor poresprion,
H Semartie kanseoting

“Clgtorkan Modde ing K
ard Joint Rate Control 1§
Tor Sultidimengioral
Vidao Travseoding”

..
Agaptation
QnsS . .
Media ot
;
wtegrated Muternadis RC Qo8
Frasmantk w3yl
tng-to-tng Q0%
¥ madsi

Network QoS e GOY

<E-E QoS UiA DICIOf QoS & W PRILUE>

A
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3. Video Transcoding for Media QoS -

W erremanyyas e —
ﬁ? R Ak RN g ST

Prof s M. Fe i AY-Lab

Video
Transcoding
Lontent Adaptation
{QoS support) Erowierey
video Coding

A .
i avy g PR
A 2 )

Trens 0y
e Bt 28y

< Transcoding module >

* Transcoding module tailors the qualty of pre-encoded (stored) content
according o various usage environments

« Transrating, Format conversion {e.g, MPEG-2 > MPEG4)
g’fg?g*ewwﬂww

R
PR e ¥4)
500 T L K e i,
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Decision Engine for Video Transcoding

Targets:

*Two important questions to support QoS in Video Transooding;
= “When franscoding is to be happened?”

= “How transcoding is to be?’

= Automatic decision for the best quality
* Optimal Rate Control for Video Transcoding
*Opfmal Rate Control for Scalable Video Coding

'ﬁh:%’u ETRORE
& e et

BAAANIE s
T s AL,
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Quality Modeling for Decision Engine for Video Transcoding

e Uttlityy video
= Objective qualily measurement e
*  PSNR e
= MSE (mean square error) . e
Bit-rate

= Objective measuramenl of subjective quality
= The more sophisticated utility metrics that consider human vision systems
capturing perception
= Weighted PSNR, objective MOS
= Subjective guelily measurement
= User-satisfaction containing the semantic meaning of content
u MOS (mean opinion score)
«  Importantissues;
= Quality modeling through the analytical approaches,
v Bridging the gap between the objective and subjective measures,
= Semantic way ‘
*  Perception way
= Aggregation of multi-dimensional qualities.

: ;n'gnu LA e i tAA o e
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_ Scaling Operations for Video Transcoding

Spatial Quality(SNR) Scaling Spatiai Resolution Scaling

* Why multidimensional transcoding?

T Nowadays, at least 30~60 times or more rate
adaptability is required.
<+ Requantization (SNR dimension) operation
provides limited reduction ratio.
Q  To provide the best QoS for the given resource

30f/s =e 10f/s O QoS Tradeoffs
%’oygng ﬁ;.;qmq(“q!,g % B SNV G
T edtans ey ”j{ SR i AT
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- Joint Rate Control for Multidimensional Video Transcoding

s “Main objectives;
= To detemmine the optimal combination of transcoding operations,
= To joirtly cortrol the spatial, SNR, and temporal operations ,
= To exploit spatio-Temporal-SNR trade dffs.

» Approach
* Rate control by using the 1 Al rate-distortion mo

= to estimate the target bitrate and distortion before performing the
actual ransooding process

= Rate control by considering uiter-operation depend

imes

4]

» by statistical analysis of video source
= Previous works
= Previous works focused on either bit allocation under a constart frame
rate or frame rate control at a fixed spatial re solution
= Entire R-D optimization for ranscoding and the decision considering
spatio-SNR-temporal trade offs are starting to be discussed.

gpﬁxs.ﬂ%ﬁcﬂ@@fa@w N
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Inter-operation Dependency

in ICIP2004
= Rate-Distortion Model
» Statistical analysis of source
- . P L NI
M 25 e ‘
=N : 13
A = 1
i 2 ¥ .
I R’ $ v,
o
4. \ St
. 8 2a
UPUUPrY S LY PO taesees0888” o 008040004
Ny e . R < 1 Ie s A K - s n» 18
Ar wdiwrerts A ety

* Inter-operation dependency

* Laplacian source distrbution is affected by the amount of inter-aperation
dependency : [ﬂ(x)=£.e S

* Parameter alpha value of model for SNR is affected by TS and SS operations

r«c“;'q!hf_\'r_) o~
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Joint Rate Control Algorithm

U In ICIP2004

* Joint Rate Control Algorithm for Hybrid Video Transcoding
Segment-evel rate control aigorithm for hybrid transcoding

Step 0: Calculate the target bit rate for a segment;

Step 1: Estimate each bitrate for all the possible combinations of transcoding
operations which consist of the frame rate, the scaling factor of resizing, and the
amount ofaverage requantization for the segment;

Step 2: Select the probable operation sets from all the operation combinations in
Step 1, which can generate the target rate;

Step 3: Estimate the total distortion for the selected operation sets in Step 2 by
using the distortion measurg
Step 4. Select an optimal operstion set which minimizes the totd distortion by

sdving

Y R AL
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Video Transcoding

0

Tddimated M with dependency distortion
batumated IS withow dependency distortson;

H . ¥ ki
| Experimental Resuit: w
- "‘f . 250
4 Comparnisen of the estimated distortion and the "0
actually measured MSE which are generated from ol
CIF Foreman.
104
& Combination of transcoding operation (RQ, TS, SS) s
for Foreman sequence
{18, 1, 1/4) tor the 1st scene {frame 1 ~frame 171) °
Q{26 1. 1/4) for the 2nd scene (trame 171 ~220) ° » 100 130 0 e o0
2 (25, 1. 1/4) for the 3rd scene (frame 221 ~300) Frame aumbr

o 10 0 200 w0 w0 . ' 0 100 200 300 400 00 00
(—e—The ectist MSE e Tho asimated distomon 1010 (GO piratolhoos)
B ~4-—estimated R-D cuive
{ﬁgg%%geﬂ Sequence> Result of joint control for hybrid transcoding of £k« ..
o SRR A
2 Foreman originally coded at 510Kbps.&.
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Video Transcoding

Tablc 3. Estimated gperalions whichcan generac the rate 1tk by
fom CIF Container Suporignalh codcd at 262Kb ps

. Experimental Result|

b SO e oty 0 2 Aver aga Fame Resizing Etimated \BE
Recu anfzation Raw Par ameter
. . SS
O Transcoding operations used are as follows: P2 meter Q) i o8
» requantization paraneter 2 5 w 28658
RQ={1,.31} 15 v3 v 294 11
~ SS={1, 1/4},ie,{CIEQCIF} 17 V2 v 20218
> TS={1,2/3, 1/2, 13, 1/5},i.e, - - — —
{30f/s, 20f/s, 15f/s, 10f/s, 5f/s}. p ; ” prrr
EXC ontainer Ship has low motion Preighboring = py P oy
frames are very similar. S
= Temporal downsampling causes asmall amount Best choice
of distortion
= The best operation set(29, 1/5, 1)based on the Talzlc 4. &lifmalcg&l’gm;s] “maﬁ‘. smdcmlc 9“3:6 ;g)sd rate
estimated MSE is a reasonable choice. Sodhbye fron oaball orginaly coded a1 P
mge Fame Reaizing Esfmated MSE
Roquantizaton Raw Por amete ¢
" . . L4 Ts) &
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Advanced Video Transcoding

» Semantic Transcoding
* aims to get the best "human experience” (quality of experience)
in multimedia consumption
= not for just ‘Universal acoess”

*Semantic connection between Human and Media
= Quality (utility, fidelity) measure, modeling
= Source rate control for best quality of experience
*Q0S trade-offs
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4. Modality Conversion for Media QoS
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‘Modality Conversion

*Modality
¢ images, video, audio text, graphics. etc.
* MPEG-1.2,4, H.263, JPEG...

=Motivation
= The content scaling method has been used to supportthe quality ofthe content
* The quality of the content, however, may be destroyed significantly

* The content scaling can't support acceptable QoS b users
» = Modality Conversion
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Four Factors in Modality Conversion

= Modality capability
= which is the support for user’s consumption of certain modaities.

= This factor can be determined from the characteristics of terminal (e.g.
text-only pager), user (e.g. blind user), and e ven surrounding ervironment
(e.g. atoonoisy place).

= User preference
= shows users levels of interest to different modaities.
= Resource constraints

= for example: the terminal can support video modality but at some point the
connection bitrate is not enough to play the video contert online.

= Semantics of the content

» for instance, between an interview video and a ballet video, the provider
would be more wiling to convert the former to a stream of text
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~ Determining the Conversion Boundaries

= Concept of Overlapped Content Value (OCV) model
= The aggregation of utilities in each QoS dimension and modality

Content
value
video
Pt % The intersection points are the
reemaree conversion boundaries
allocated
resoirce
Content «»Each modality curve has a
value Dt | omdio | imape | video scale factor showing the
' modality’s importance
; ! ; ' T : Tesource
; allocated - WA AR
resource .
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Content Value Modeling for Modality Conversion

= Subjective quality measurement
= the perceptual quality
s e.g. lower frame rate
= the semantic quality
*  understanding

-+ semanuc quatly of wdeo
—— perceptual quallty of wdeo
#  semantic qualty of image

Quality

]
8

7
oy
A_i{
3

2

1

[

®-  semanic qualty of audio
b oo o - 0~ perceplual qualily of audio
] 20 40 80
bitrate (Kbps)

g -— .

8

; | Content vaiue
3¢ [ V=8xPQ + (1-8)x8Q |
Z 5 i .
&, —o— Video curve
5 o image cune
o3 o —&— Text curve

2 - A Audio e

1 °

Y O

40 80
bitrate (Kbps)
s s
o R A
Py

305




Prof. ¥ M. Ao in I\ ~Lab

“Modaity Conversion |

FU eyl AU - buadl uil

High quality i

Low quality 1 -framevideo I mp ortantimage sequence

Resaurce
detector | Resource constraints
Gitrate, dats ize, etc)
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Modality Conversion
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Modality Conversion
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5. Demos for Content Adaptation
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‘ Demo Video

Visual media adaptation

with seamiess consumption Color vision adaptation

1 Rotien & fournadie Media 0 Acte & Toachadle Media

2003. 9. 29 1vYLab 2003. 9. 29 Ivviab

hitp://hemera.ig
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