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Session 1

motivation: MPEG standards, why MPEG-7 Is
needed

escope and objectives
ofields of application
estructure of the standard — part 1-2 of MPEG-7

Session 2
structure of the standard —parts 3-8 of MPEG-7
olinks and hints on MPEG-7 activity
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ISO/IEC SC29W(g11 Standards Group began in 1988. Today,
over 300 developers attend working conferences (average 4 conf.
per year) - over 35 national delegations vote.

 MPEG-1: For the storage and retrieval of moving pictures and
assoclated audio on storage media. (11/1992)
« MPEG-2: For digital television, it’s the timely response for

the satellite broadcasting and cable television industries in their
transition from analog to digital formats. (11/1994)
 MPEG-4: Codes content as objects and enables those objects
to be manipulated individually or collectively on an audiovisual
scene. (vers.1: 09/1998 vers.2: 11/1999)
« MPEG-1, -2, and -4 make content available. MPEG-7 lets you
to find the content you need. (09/2001)

T-S%stems Nova, Berkom
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Data: Inktomi, USA
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growth of multimedia
content

soap operas sport news [

[]

[]

private content scientific content
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_ efficient, intelligent,
requires interoperable applications

storage and retrieval

universal multimedia
access

broadcast media
selection

personalized TV

E-Commerce and Tele-
shop

games and galleries

B2B-Content-
Management

multimedia editing

surveillance and security
app||Cat|O@SX§ftems Nova, Eerkom
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Multimedi M-EER model:
Domain Entity
Attribute

Domain analysis Relationships
Conceptual modeling Aggregation
| Generalization
Multimedii Association _
o ylfill]  *Structural relationship
mm) Model J *Intensional relationship
— *Ordering

MPEG-7

Multimedis Multimedig Multimedi
Database Applicatic Meta-data
Model | Model |

Relational or object- Java, C++ or other XML, XML-Schema
relational DB: 0-0 languages: or MPEG-7 DDL:

' Class Entity
Eglr?g{ﬁg {Ele) Abstraction Element

: Aggregation Attribute
K&y (e L) Data member Archetype
Method Refinement
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Modeling: objective of
creating single
unified model
(conceptual, logical,
Implementation)

Concepts: multimedia
domain analysis

Transformation: of
conceptual model
into the logical
models for

0 Database design

0 Software classes
for application
Implementation

0 Meta-data language
for interoperable
annotation

T-S%stems Nova, Berkom
Ingo Wolf
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Sounds like ...

Digital Media Respository « MPEG-7 % e o .
Indexing & : S Looks like ...

MFEE=T Search Engine Searc h In g

(XML M etadata) — Semantics-
based
(people, places,
events, objects,
scenes)

— Content-based
(color, texture,
motion, melody,

timbre)

m-channel
environme
Nt

MPEG-7 Access &

Delivery:

— Media personalization

— Adaptation &

summarization

= LIsage environment (user T-Systems Nova, serkom
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o fast + efficient search, indexing and identification

eseparation of content and metadata - independence of
description-

and source-format

standardization

4

Feature | MPEG-7 Search
Extraction Description Engine

— — — T-Systems Nova, Berk
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svariety of feature descriptions (low-level features, structure,
semantic,

models, collections, creation, etc.) allow a wide range of
applications

Inausiry lomp2tivion

eu'l‘ur'e Extraction: MPEG-7 Scope: Search Engine:
Content analysis (D, DS) -"') Description Schemes (DSE) | Searching & filtering

Feature extraction (D, DS) Descriptors (Ds) Classification
Annotation tools (DS) Language (DDL) iy Complex querying
Authoring (DS) '/ Coding Schemes (CS) Indexing

ol MPEG-7 Concepts p

—_——— | § —— SySte m S — I'r[éos\ngtems Nova, serkom

20.09.02, Seite 9.




. Compression Management
e Coding Filtering

MPEG-1.-2,-4

Transmission ; _ Acquisition
Retrieval - Authoring
Streaming s - Editing

MPEG-T
Searching Browsing
Indexing Mavigation

— — — T-Systems Nova, Berk
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Decoding

Storage (for storage)

Transmission

Encoding
(for transmission)

User & computational
systems

——— — — T-Systems Nova, Berk
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 Architecture, real estate, and Interior design (e.g.,
searching for

ideas).
« Broadcast media selection (e.g., radio channel, TV
channel).
 Digital libraries (e.g., image catalogue, musical dictionary,
bio-

medical imaging catalogues, film, video and radio

archives).
« E-Commerce (e.g., personalized advertising, on-line
catalogues,

directories of e-shops).
 Education (e.g., repositories of multimedia courses,
multimedia

search for support material).

==HoRe=ESEystermste.g., systems for the magdgemerit ot




« Journalism (e.g. searching speeches of a certain politician
using his

name, his voice or his face).
 Multimedia directory services (e.g. yellow pages, Tourist
iInformation,

Geographical information systems).
 Multimedia editing (e.g., personalized electronic news

service, media
authoring).
« Remote sensing (e.g., cartography, ecology, natural
resources
management).
» Shopping (e.g., searching for clothes that you like).
. Social (e.g. dating services).

veill N trafflc control, surface tr rtation
=PI (s ) g
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Describing video content

MPEG-7
schema MPEG-7

ﬂ MovieTool | ﬁ> instance
| = pAR

ideo Content

| ==

Dynamic

Segmentation,  mapping A :
' nnotation
\Key frame detection /

RIGOR

1 0th March 2001 2nd MPEG-7 Awareness Eve
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Audio-ID by Frauenhofer-11S Erlangen

The Police:
Roxanne
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MPEG-7 Annotation Tool

* MPEG-7 Video Annotation Tool:
-~ Semi-autematic tool fer annetating video
- Creates MPEG-7 semantic description metadata
- Supports customizable semantic classification schemes
- Exploring active learning framewerk for propagating annetations

+ Available for download from IBM alphaWorks:

Customizable

cln'l'cllu-fglas &
clagsification

schemes

i N

1
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|"':..”I |l'

Flu}rbucl-c
window

v ]
n

——
s— |
m
oo

CaiCOSeS] [ oO538 8
.':: 1 ER
_I'I

Automatic
Shot
detection

Semantic ¥ T - y ‘::‘kﬂ‘f‘
labels oy — : rames
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s
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MPEG-T annotation image (transcodimg hants)

Dievice display {antomancally

adapted mmage)

MPEG-7 region annotation
( Ri):
— Importance Hint ( li):

Indicates relative
Importance of

region
— Spatial Resolution Hint (
Si):

Indicates minimum
resolution

of region for preserving
details
— Selects best combination
of

cropping and rescaling for

device scr\e%tgg\ﬂ&% Berkom

Ingo

d |Splay 20.09.02, Seite 18.




*Part 1. - ystems (binary syntax)

Part 2: [Description Definition | anguage (extension
opportunities)

*Part 3: Visual (...)
*Part 4. ~udio (...)

Part 5: l/lultimedia escription -.chemes (core Description
Schemes)

*Part 6: ~‘eferene “oftware (C++/Matlab Framework on Linux
and

Windows)

*Part 7: C_onformance (conformance and interopeTrglbtiIityl\|
—=slirgF=Systems= i




» specifies the tools for preparing descriptions for efficient
transport and storage, compressing descriptions, and
allowing synchronization between content and descriptions.

« Systems tools support delivery of descriptions,
multiplexing of descriptions with multimedia content,
synchronization, file format, and so forth.

- 011010100110...

T-S%stems Nova, Berkom
Ingo
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* MPEG-7 Access Unit
- Contains a part of an MPEG-7 description
- Smallest entity to which time stamps can be attached
- Can be mapped into different transport layers
*Finer granularity
- More than one sub-tree may need the same time
- Access Units may contain more than one sub-tree

- Sub-division of an Access Unit into several Fragment
Update Units

— — — T-Systems Nova, Berk
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-

Access Unit Access Unit Access Unit Access Unit

Transmission of a whole Transmission of sub-trees
tree in one access unit (fragments) in several access units

—— — — —_— T-Systems Nova, Berk
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Access Unit Access Unit

Transmission of each single leaf in a
separate access units

T-S
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MPEG-7 Access Unit:

Header

AR A

Fragment Update Unit:

Header Navigation Payload

- Contains a part of an MPEG-7 description
- Smallest entity to which time stamps can be attached

- Can be mapped into different transport layers

——— —_— —_— T-Systems Nova, Berk
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Fragment Update Unit - some more insight

Fragment Update MNavigation MNavigation Fragment Update Fragment
Header Mode Path Comimand Pavload

— e
P

Fragment Update Unit

Fragment Update header: narameters to decode fragment unit
Navigation mode: specifies kind of addressing

Navigation path: specifies path to the destination node
Fragment update command: specifies command: add, change, delete
Fragment payload: sub-tree (fragment) data

— — — T-Systems Nova, Berk
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Navigation in description trees
B Absolute wrt. the root node (@)
H Absolute wrt. the top-level node (@) of the current DS
[ Relative wrt. the current node (@)

Pl
' |

mmm

—— —— — Systems Nova, Berkom
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Dynamic update by fragment update commands
l Add: add a sub-tree at the current node
E Change: change a sub-tree at the current node
[ Delete:  delete sub-tree at the current node

——— —_— —_— T-Systems Nova, Berk
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The Binary Format for MPEG-7 Descriptions allows...
- the bandwidth efficient binary transmission or storage,
- the dynamic update and the flexible streaming and
- searching or filtering on bitstream level
...of MPEG-7 DS instances
BiM basic features
- High compression ratio for structure up to 98%

- Specific datatype encoding leads to general compression of
about 80%

- Generic XML encoding tool allowing extension of MPEG-7
DS‘ -oYysStems NOva, Berkom
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Relation to MPEG-7 textual format (XML)

- A bi-directional mapping between the BiM and the textual
format is provided

- When encode an MPEG-7 XML-file into BiM and then
back to
MPEG-7 XML, both XML files are ,canonically“ equivalent
— XML canonical format is specified by W3C
— Order of elements preserved
— Order of attributes ignored
— White spaces and XML comments are not
preserved

Sthms Nova, Berkom

eam result in iIdentical 20%5e02. seite 20

- Thg tran SIOI’] of an MPEG-7 XML file and qf




How does it work?

* BIM is ,schema aware®, i.e. the knowledge of the schema is
exploited for efficient encoding

)
)] « Path through binary tree is encoded

« Assign codes to optional elements (O)
« Mandatory elements need no codeword

L) S T

0 OO0 O « Only leaf nodes (O) contain data

« Specific datatype encoding is applied
A0 5S [ yP g P

MPEG-7 DS

T-S%stems Nova, Berkom

S ——— ! § —— SySte INsS= 200002, Seite 30.




The MPEG-7 Systems tools allow

- flexible transmission and dynamic update of MPEG-7
Descriptions in

arbitrary order
- choice between textual and binary format

- bandwidth efficient transport and storage of MPEG-7
Descriptions

using MPEG-7 BIM

- searching and filtering of MPEG-7 Descriptions on textual
and on binary level

— — — T-Systems Nova, Berk
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o specifies the language for defining the standard set of
description tools (DSs, Ds, and datatypes) and for defining
new description tools

e defines Description Schemes, Descriptors, and Datatypes
by specifying their syntax, and allows their extension

- representations of Features, that define

the syntax and the semantics of each feature representation

- that specify the structure and
semantics of the relationships between their components,
which may be both Ds and DSs

- A to allow the
creation of new DSs and, possibly, Ds and to allow the

exten§ion aSnd modification of existing DSs T-Systems Nova
===|"8§==5ystems= e




XML Schema:
0 Structure
0 Datatypes: Simple and Complex types
0 Elements
0 Inheritance

0 Abstract types

MPEG-7 extensions:
0 Array and Matrix datatype

0 Enumerated datatypes for MimeType,
CountryCode, RegionCode, CurrencyCode
and CharacterSetCode

0 Typed references

—— — — —_— T-Systems Nova, Berk
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MPEG-7 Schema Definition (DDL) MPEG-7 Package ‘

<conpl exType nanme="Stat eTransi ti onMbdel Type"
base="npeg7: Fi niteSt at eMbdel Type" derivedBy="extensi on">
<el ement nane="1ni tbl %I I /
type=" rrpeg? Pr obabi | i tyVect orType m nCccurs="0" /> =
<el ement nane="Transitions" type=" npeg’/: ProbabilityMatri xType" /> §j Schema/Package
<sequence m nQccurs="1" maxQOccur s="unbounded" > Parser
<el enment nane="State" type="npeg7: Mbdel St at eType"/ >
</ sequence>
</ conpl exType>

MPEG-7

s Visual Annotation ([
Tool Interface

e — ‘ MPEG-7 Elements m
‘ User Input m =

<St at eTransi ti onMbdel nunber St at es="3">
<lnitial Size="3"> 0.25 0.5 0.25 </Initial>
<Transitions Sizel="3" Size2="3">
0.2 0.2 0.60.10.80.10.30.30.4
</ Transiti ons>
<St at e><LaBe: > Pﬁss </ Labe: ><5 St gt Ie> ;
. ' <St at e><Label > Shot on goal </ Label ></ St at e>
‘ MPEG-7 Description <St at e><Label > Goal score </ Label ></ St at e>
—_— </ St at eTr ansi ti onMbdel >

————— —— — Systems Nova, Berk
___! §__SyStemS_ Iznoggo%”sate% .




MPEG-7 Region Shape (DDL):

<complexType name="RegionShapeType” fina
f”“lplh Content>
<extension base="mpeg/:VisualDType”>
<element name="ArtDE">
,._,.:..h.l.h]_..hT-..h

i=2t0fUnsigneddType>

</restriction>
</silmpleType>
</element>
ension> Angular Radial Transform basis functions

slexContent> . .
tone (35 dimensions)

1 1}

Q) WAt LR R
OO EAE e sese
00 B8 ER R

—— —— — Systems Nova, Berkom
___! §__SySte mS_ I2n0989 09, Seite 35.




Thank you for your attention so
far 11!

After the break Session 2 will continue with:

estructure of the standard —parts 3-8 of MPEG-7

olinks and hints on MPEG-7 activity

—— — — —_— T-Systems Nova, Berk
- ! § - SySte m S . Iznoggg%g,f Seite 36. .




ColorFeatur®escriptors ColorSupporting Tools

DominantColor ColorSpace

ScalableColor ColorQuantization
ColorLayout

ColorStructure

GofGopColor

Texture Shape Motion

HomogeneousText§ RegionShape | CameraMotion

TextureBrowsing ContourShapef MotionTrajector

EdgeHistogram Shape3D ParametricMotio
MotionActivity

| ocalization

ReaionLocator
SpatioTemporalLocat FaceRecognition

===1"8§==8ystems=

Basic Structures

DescriptorContainers

GridLayout
TimeSeries
MultipleView

Basic Supporting Tools

Temporallnterpolation
Spatial2DcoordinateSyste

T-S%stems Nova, Berkom
Ingo Wolf
20.09.02, Seite 37.




one video segment

Offset Interval[O] | Interval[1] | Interval[2] Interval[n-1]

Descriptors[0] Descriptors[1] Descriptors[2] Descriptors[n-1]

. IS one of the basic concepts
e irregular (nonlinear) time series consisting of and their

» a bunch of models is defined for transformations of coordinate
systems, color spaces, texture etc.

——— —_— —_— T-Systems Nova, Berk
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Video Segment
Time
Segment Decomposition Mosaic .
Annotation

Video Segments

Segment Decomposition l

Time
Color
Motion

Segment Decomposition A/\A 'Sl'ﬁzt;ere

; Annotation
& w
Above

:::! §::System§n_a Belen Benitez, Columbia University

Moving Region

Moving Regions




<VideoSegment id = “RootVS">

<SegmentDecomposition gap = "false" overlap = "false” decompositionType =
“temporal">

<VideoSegment id = “PinkyFlowersVS"> ... </VideoSegment>
<VideoSegment id = “PinkyVS">
<MediaTime> <MediaTimePoint> T0:1:30 </MediaTimePoint>
<MediaDuration> PT6M17S </MediaDuration> </MediaTime>

<SegmentDecomposition gap = "true" overlap = "false” decompositionType =
"spatial">

<MovingRegion id="PinkyMR”> ... </MovingRegion>

<TextAnnotation> <FreeText> Elephant Pinky </FreeText>
</TextAnnotation>

<SegmentDecomposition gap = "true" overlap = "false”
decompositionType = "spatial">

<MovingRegion id="HeadMR">
<RelationLink name="aboveOf” target="BodyMR"/>
</MovingRegion>
<MovingRegion id=“"BodyMR”> ... </MovingRegion>
</SegmentDecomposition>
</MovingRegion>
</SegmentDecomposition>

V|de0 mentt — S”tems Nova, Berkom
@m S |2n0 89 002 Seite 40.




2D contour based descriptors:

- Rotation and scale invariance and invariance
to small non-rigid deformations

2D area based descriptors:
- Complex shapes such as trademarks

&5

* 3D shape: ' »

T-S

—— — — — — — SENS Nova, Berk
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Example: Global Image Features

l'§==Systems=

a. Source Image

b. Texture:
Spatialfrequency energ
(ca.10 dimensions)

c. Color: color histogra
(ca. 100 dimensions)

d. Color composition:
grid color histogram
(ca. 100 dimensions)

* Non-normative:
— Histogram normalizati
— Distance metrics

T-S%stems Nova, Berkom
Ingo Wolf
20.09.02, Seite 42.




 Removes
dependency
on image size
(#samples)

e .2 norm

(Euclidean):
vectors on surface
of

Hypersphere

e .1 norm:
vectors on surface
of
simplex O
T-S

—— — — — stems Nova, Berk
===1"8§==8ystems= oot O et




hy[m]
« Minkowski Metrics
(ie., L1, L2)
» Direct comparison |
of histogram bins
(like colors only)

===1"8§==8ystems=

* Quadratic Metrics
* Cross comparison of

colors (color
similarity or
correlation)

T-S%stems Nova, Berkom
Ingo

olf
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Low Level Description Tools

- AudioFramework

High Level Description Tools

- Audio Signature Description Scheme

- Musical Instrument Timbre Description Tools

- Melody Description Tools

- General Sound Recognition and Indexing Description Tools

- Spoken Content Description Tool

T-S%stems Nova, Berkom
Ingo

S —— ! § — SySte m S — 2006.02, Seite 45




Audio Framework

Silence D

Timbral Spectral
Timbral Temporal HarmonicSpectralCentroid D
LogAttackTime D HarmonicS pectral Deviation D
TemporalCentroid D HarmonicS pectralSpread D
HarmonicSpectral Variation D
SpectralCentroid D

Basic Spectral
AudioSpectrumEnvelope D
AudioSpectrumCentroid D Spectral Basis

AudioSpectrumSpread D AudioSpectrumBasis D
AudioSpectrumFlatness D AudioSpectrumProjection D

Basic Signal parameters
AudioWaveform D AudioHarmonicity D
AudioPower D AudioFundamental Frequency D

— — — T-Systems Nova, Berk
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General Sound Recognition and Indexing

Fol Telephones
Animals »  Classification Scheme oley
Al p— — GlassSmash
unsnots
Dog Barks| Birds Explosions

Music People )4» Speech Male
English Horn —¥ WoodWinds / T \ / \ Female
Alto Flute /‘ . .
Strings Brass Percussion Laughter | Applause Shoes
- Trumpet Piano FootStep Squeak
Violin Cello

Example Classification Scheme for General Audio Content

T-S

—— — — — stems Nova, Berk
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AudioSpectrumEnvelope: Dog Barks

B & &8

Frequency Index
— —
[} h

h

40 a0 S0 100

SoundModelStatePath: Dog Barks

-]

State Index
E h [a]]

o

i

-1

Time Index

===1"8§==8ystems=

Spectrum of
a dog
barking and
and the
state-path
generated
by a
SoundModel

T-S%stems Nova, Berkom
Ingo Wolf
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SoundClassificationModel N

AudioSpectrumProjection
PN Basist

PROJECTION

BASIS 2
PROJECTION

AudioSpectrumEnvelope

— +- L J .‘_f
1k il ikl

BASIS N-1 .
PROJECTION ! SoundModelStatePath

BASIS N
PROJECTION

Use of multiple HMM models for automatic classification and indexing
of audio content

T-S

—— — — —_— stems Nova, Berk
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spoken content Description Tools:

Recall of audio/video data by memorable spoken events. Given a
film or video recording where a character or person spoke a
particular word or sequence of words, source media would be
known, and the query would return a position in the media.

Spoken Document Retrieval. Given a database consisting of
separate spoken documents - the result of the query is the relevant
documents, optionally the position in those documents of the
matched speech

Annotated Media Retrieval. result of the query is the media which
IS annotated with speech, not the speech itself. An example is a
photograph retrieved using a spoken annotation.

— — — T-Systems Nova, Berk
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TOUCH

TAR

.—7/ ax/ MA

el '\N e DRAWIN
Al /i MAR /hha g @/l

R\ e
L
Lo N Y HAL—/’ )
/c DRA IN

’ae/'./

Figure : A lattice structure for an hypothetical (combined phone and
word) decoding of the expression “Taj Mahal drawing ...”. It is
assumed that the name ‘Taj Mahal’ is out of the vocabulary of the

ASR system

T-S%stems Nova, Berkom

—==1'§g== Syste ms= A




L _ User
Content organization Collections Models interaction

_ Navigation &
Creation & Access

Production _
| Summarlas

Content managem User

User
Preferenc

[ Views ' History
Content descriptio

Structural Semantic Variation
aspects aspects

Basic elements

Schema Basic Links & medi Basic
Tools datatypes localization Tools

—— Stems Nova, Berkom
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Complete Description: A complete description of
multimedia content using the (the
Content Management and the Content Description). For
example, the full description of an image is a complete
description. The definition of "complete"” will depend on the
application using the description.

Description Unit: A description consisting of an arbitrary
descriptor or description scheme instance. Unlike a
complete description which will usually contain a
"semantically-complete" description, a description unit can
be used to send a partial description as required by an
application — such as a description of a place, a shape and
textyre descriptor and so on. A description unit isenclgsed

Systems NOvVa, Berkom

Ingo Wolf

— Dy the Top* Itgm%ﬁ_f called DescriptionUnit, 5z seees:




valid MPEG-7 _
Descriptions start with
a Root Element

Mpegad

Complete Description Description Unit

via ContentManagement via DescriptionUnit

Classification
Description

via ContentDescription VideoSegment

I DominantColor

— — — T-Systems Nova, Berk
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Basic

Descriptiony
(abstract)

Content
DescriptiQ
(abstract)

Content
Manageme
(abstract)

Agonten.t - UserDescription
(aEC')tsrta}gtcl:% - CreationDescription
- UsageDescription
- ClassificationDescript

Audio-Visual conte - WorldDescription
- Image - ModelDescription
- Video - SummaryDescripti
- Audio - ViewDescription
- AudioVisual - VariationDescriph
- MixedContent
- ContentCollectio

— — — T-Systems Nova, Berk
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The following example gives an MPEG-7description of the
creation information for a sports video:

<Mpeg?=
Description xsi:type="CreationDescriptionType™>
“CreaticonInformation>
<Creation>
“Title type="popular">Subway series</Title>
<Abstract>
cFrecsTexthnnotation> Game among city riwvals
</FreseTextinnotations>
</Bbstract>
“Creator>
<Role href="urn:mpeg:mpeg?:cs:Rolelf5:2001: PUELISHER" />
<Rhogent x#si:tyvpe="OrganizatioenTvpe":>
“Hame>Sports Channel</Hame>
< /Agent>
</Creator>
<y Craeations
</CreationInformatians
</Description>
= 4 =T, T

——— —_— —_— T-Systems Nova, Berk
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MPEG-7 description
of a collection model
of "sunsets" that
contains two images
depicting sunset
scenes:

<Mpeg/>
<Description xsi:type="ModelDescriptionType">
<Model xsi:type="CollectionModelType" confidence="0.7
reliability="0.5" function="described">
<Label><Name> Sunsets </Name></Label>
<Collection xsi:type="ContentCollectionType">
<Content xsi:type="ImageType">
<Image>
<MedialLocator xsi:.type="ImagelLocator
<MediaUri>sunsetl.jpg</MediaU
</MedialLocator>
</Image>
</Content>
<Content xsi:type="ImageType">
<Image>
<MedialLocator xsi:type="ImagelLocator
<MediaUri>sunset2.jpg</MediaU
</MedialLocator>
</Image>
</Content>
</Collection>
</Model>
</Description>

T-S%stems Nova, Berkom

olf
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Segment O
(abstract)X
| W

Multimedig
Segment D
AudioVisug
Region DS
AudioVisue
Segment D

Audio
'”k§§9me tSegment 3
VideoEditingl EditedVides
Work DS Segment O V|deoTe AnalyticEdited
% DS VideoSegment

Analytic Analytic
Clip DS Transition O

————— —— — Systems Nova, Berk
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Audio & Video

Segments Tools

Base Types

VideoSegment —

MovingRegion

AudioVisualSegment <

AudioVisualRegion

AudioSegment
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Video segments

L

e Color
e« Camera motic
 Motion activit
 Mosaic

Still regions

e Color

* Shape

e Position
e Texture

Moving regionss Color

-

trajectory

e Parametric
motion

e Spatio-
temporal shap

\udio segments Spoken
content

e Spectral
characteri-
zation

* Music:
timbre,

l'§==Systems=

melody
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Maediainformation  [&]
[, ']:'_}:||:- MediainfermatienRef |
Medialocator |_1:-_

| Strusciurallbnidl [+]

- Croationinfermaticn |1;-_:
(B

Creationinferm ationRef |

. Usagsinfermation |_l'_|
(= |
E = UsagsinformationRaf |

—| Tu:ﬂ.ﬁnnu-r.aum +]
o — -
(-

" -~

Imags |— O o

peg? MatzhingHint Typ

« Content management metadata: { Mstehingsiint e )i i |

0.

— Media information | oimonew &)
— Creation & production; usage E

* Visual features: e |
— Visual descriptors and DSs L e

e Structure: e —
— Regions, spatial decomposition, - [ MedinRalincrTimePoirs |

I I " g = | VisualDescriptar
spatio-temporal relationships Descriptor_|

— —§7- -H-| VisuslDescriptionScheme [
il | '
0_ea { GridLayoudDescriptors |

—| P uitipl e'iaw |

| SpatialDecomposition E
:l o
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Moving Regions:

— Region Feature description (shape, color, texture)
— Spatio-Temporal Locator

— Regions Motion Trajectory and Tracking

T-S%stems Nova, Berkom
Ingo
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e g summary DS:

Hierarchical Summary elEEYdlleel
Summary

A AN
HighlightSumm HighlightSumma

A A AN

Highlightg Highlight§y Highligh® Highligh Highlight
Segmentf] Segment§ Segment@ Segmen Segment

2] ] ‘
Video Dat2Rn = N I i

\ )\ d /X 4
Audio Datas - —-——— o
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MPEG-7 Standard MPEG-7 Registration
Schema (Syntax) Authority (Terms)

MPEG-7 Schema MPEG-7 MPEG-7 MPEG-7 CS
Examples: Description Classification Examples:
- Creation DS Schemes (D5) Schemes (C5) & - Genre CS

- Agent DS & Descriptors Controlled * Role €5
- Semantic DS [D:l Terms « Format £S5

MPESG-7 3rd Part MPEG-7 CS
Extension 3rd Party arty Registration

Examples: MPEG-7 Classification Examples:

- Broodcast DS Extensions Schemes (CS) . Sports CS
+ Rhythm DS DS & DI & Controlled - MNews CS
- Graphics DS f ) Terms . TEM-ICS

MPEG-7 Description

—_——— | § —— Syste m S — I'r[g-os\mtems Nova, serkom
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The following example gives an excerpt from Library of Congress
Thesaurus G? Graphical Material-T:

<Mpegl>
<Term termID="1">
cMamernawsection 1</MHamea>-
<l— newWszechion: 1 —>
<Tertm termID="19T0s5">
<Hame>19T70a< /Name:>
<Term termID="Nineteen seventies" relation="05":>
cHame>MNineteen seventies< /MName>
</ Tern:
</ Term>
< fTearms
<Term termID="3">:
cNamernewsection 3</Name:>
<1 —— newsection: 3 —-->
<Term termID="3-lagged racing"=
<Mame>3-legged racing</Hame?>
<Term termID="Three-legged racing®™ relation="UsS">
<Hame>Three-legged racing</Hame>
</ Ternm:>
</ Term>
o/ Term>
ol—— more Lerms —-—->
o '[—]r_r._l_ "
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« MPEG-7 part 5 Is the core part for all kind of descriptions

o interfaces to all other parts

o defines the overall structure of MPEG-7 descriptions

e IS a good starting point even for simple descriptions without

audio or video features

——— —_— —_— T-Systems Nova, Berk
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EXTRACTION APPLICATION

. . Descriptor/
Media AV Decoder Extraction Description
Database Tool

Scheme

Coding Description
Scheme Database

MPEG-7 Normative part

MPEG-7 Reference Software

MPEG-7 Reference Software i1s hosted at TU-Muenchen

http://www.lis.e-technik.tu-
muenchen.de/research/bv/topics/mmdb/mpeg7.html

— — — T-Systems Nova, Berk
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SEARCH AND RETRIEVAL APPLICATION

MPEG-7 Reference Software

Descriptor/
Description
Scheme

Description Coding
Database Scheme

Matching List of Best
Tool Matches

MPEG-7 Normative part

Query
Descriptor/
Description

Scheme

T-S

————— —— — stems Nova, Berk
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Description
Database

Query
Descriptor/
Description

Scheme

Media Data
Base

TRANSCODING APPLICATION

MPEG-7 Normative part

Descriptior/
Description
Scheme

Matching
Tool

MPEG-7 Reference Software

y

Media Transcoder

Transcoded

Media Data
Base

l'§==Systems=
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Conformance Testing

MDS
Visual ﬁ Schema
Audio

MPEG-7 Testing of Descriptions

— — — T-Systems Nova, Berk
===1"8§==8ystems= i




Reference Terminal

Validity
Reference Reference N
) | Systems DDL
MDS
Visual q Schema Compare ﬁ
Audio

NS
Test Test \
Systems DDL o
Validity
Test Terminal

MPEG-7 Testing of Terminals
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*Provides further information on terminology, example
Instantiations

|nformative (nonnormative) methods for extraction
*Detailed examples for the core MDS-Part

*Detailed examples for Visual Part
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extracted ,feature” metadata

XML-Parser
Textual

MPEG-7 DOM based or
Document SAX

Transformatio
S , n, Filtering,
Application Logic Presentation

Logic via

Textual

MPEG-7 Repository BiM Encoder
Document
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Web-Pages:
MPEG-7 Alliance
- non-profit organisation
- applications and promotion to industry
- latest news abt. conferences and other events
- working groups / mailing lists
MPEG-Homepage
- overview documents

- relation to other MPEG standards
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The presentation includes working material of:
- Bernhard Feiten (T-Systems Nova)

- A. B. Benitez (Columbia University)

- J.Herre (Frauenhofer IIS)
- M.Wollborn (Siemens)

- S.Quackenbush (IEEE)

- J. Martinez (TU Madrid)

- J. Smith (IBM)

Thank you for your attention !

- S.Herrmann (TU-Munchen)

- C.Seyrat (Expway)
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