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WHAT TS METADATA!

Metadata is Data about Data

Meta*2 data is data about metadata



METADATA APPLICATIONS

e Retrieval & Browsing

— No need to download / view the whole video
° Managemerﬁr & Qrgonizo+ion

— Righjrs, Bi”ing, Ordering, Classification
. Adop’roﬁon

— Transformation to adppropriate representation

e Service Descripﬁon
— Orchestration, Harmonization, Access

— On technical and semantic level



METADATA PROBLEMS

|n’reroperobi|i+y

— Comp|exi+y & power of metadata models

— Infegration in (different) opp|ico+ions & scenarios

* Preservation
— Reodobih’ry in 100, 1000 vyears

— Descrip’rion how to decode ...
* [ransmission

— Synchronized, porﬁo”y, etc.

e Timeliness

— Chonging with audiovisual content while edi’ring?



ASPECTS OF METADATA

e Content Descrip’rion

e Administrative Aspechs

. Quo|i+y Metadata
. Lego| Metadato
e Technical Metadato



ASPECTS OF METADATA: CONTENT DESCRIPTION

i Agendd
— Overview on sequence of information to por’ricubr topic

e Table of Contents
— A list of dll segments and their position

e Abstract

— Describes the topic of a content within a few sentences

e Preface

— Some words of the author ...

* Structure

— For consumption & navigation



ASPECTS OF METADATA: CONTENT DESCRIPTION

* Keywords & index

— Content descrip’rion and |ool<up of concepfts
¢ Summory

— Overview of the most important aspects
o Literature reference & footnotes

— Additional material
e Comments

— For interactive environments
* Categories

— Concep’ru0| classification in taxonomies (genre etc.)
* Languages

— Which |ongu0ges are used / available



ASPECTS OF METADATA: ADMINISTRATIVE METADATA

¢ /A\SSOCi(ﬂ'QCI persons

— Authors: who created the content

— Contributors: who contributed to the content
* History of changes

— Chonges in content and metadata

— with author, date, location and sort of action
. Unique identifier
— eq. URI or database id

e \ersions

— \/ersioning information ... related to the his’rory



ASPECTS OF METADATA: QUALTTY ASPECTS

* \)\/eithr
— Prioritization of segments

* Expiration Date
— Time period of vo|io|i+y of the content

e Recessions

— Opinions, arguments from others

* Process descripﬁon & hierory
— Who corrected, translated and opproved the content e.q. within an

WOI’l(HOW

. Quch’ry Assessment
— Rating of the (e.g. visual) quo|i’ry of the confent



ASPECTS OF METATDATA: LEGAL METADATA

. Copyrithr
— Person or company |egd||y permiHed to sell or trade
with the content

e Py |o|ishing Date

— Date when the content has been released to pub|ic

e |icense Model

— Defines how consumers are allowed to reuse the

content



ASPECTS OF METADATA: TECHNTCAL METADATA

Standards
— Descrfﬁon of the standardized structure in which the content and the

metadata are stored
App|ico+ion/5ys+em
— Apphcqﬁon the content and metadata can be / has been processed
Reso|u+ion, compression of pic’ru res or video c|ips

Encrypﬁon Method

— |n case of encrypted content

Storage Media

— On which the content has been stored e.qg. CDs, tapes, MO, paper etc.
Logs

— Technical hierory
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IML: RECAPTTULATION

e Header idenﬁ](ying version & coding
e Tree-like structure

. Simp|e structuring elements
— Tags & attributes (Markup)
— E ntities

e DTD and XML Schema for model definition

—DID is \simp|e' and small
— XML Schema is XML based and rather powencu|
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MEDIA PRODUCTION: DUBLIN CORE

e Aims to provide
— Common denominator for metadata

— Simp|e yet powemcu| schema

e Dublin Core Metadata |nitiative defined
— 15 elements (author, date, title, type, )

— Further refinements (creation date, extent, ...)
* Dublin Core does not provide

— A schema for storage

— A schema for data types (e.g. dates)



MEDIA PRODUCTION: £BU P/META

e Aims to provide

— a universal standard for metadata exchqnge between professionod media

orgonizoﬂons

— a definition of common meaning to the data fields and values that most

broadcasters use in order fo enable exchange
— designed for use in a wide range of broadcasting activities
— both language and system independent
— a joint o|eve|opmen’r |oy EBU (Europeom Broodcosﬂng Union) members

on a no’r—For—proFiJr basis

— a scheme that makes use of other standards where possib|e, e.q. SO
country codes



MEDTA PRODUCTION: OTHER STANDARDS

e SMPTE Metadata Dicﬁonary

— Socie’ry of Motion Picture and Television Engineers
* Since 1916, 61 members

— Standard for metadata exchonge in TV
— Defines set of attributes / fields

e MXF DMS-]
— Metadata bundled with the Material Exchomge Format (MXF)
— Open format for the broodcosﬁng area (SMPTE + EBU)

* Virtually 'no information” about these is available

— Just for exchqnge for insiders

— Migh’r not be royoHy free
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ONTOLOGIES: RDF

* Metadata Model pub|isheo| |oy the W 3C
— Reaction on the insuﬁ(iciency of HTML metadata

for search & inference
— Based on "Subject - Predicate - Object’ Jrri|o|
— URIs for idenJrhCying concepts

— Spoms a directed groph

Rules/Query

— |s used in conjunction with

vocabularies (e.g. DC, FQAF)

URI/IRI Unicode



ONTOLOGTES: SKOS

. Simp|e Knowledge Organization System
— RDF \/ocobu|ory for KOS

. Know|eo|ge Organization Systems are

— Taxonomies, Thesaurii, Classification Schemes, etc.

e Can be used to organize multimedia data



ONTOLOGIES MMSEM

e Multimedia Semantics : Incubator Achivier of the W 3C
—  Closed Aug. 2007

Deliverables:
. |moge Annotation on the Semantic Web.
— use cases and gener0| discussion about Semantic Web vocabularies and tools

e Multimedia Annotation |n’reroper0|oi|i’ry Framework.

— boHom—up opprocch to provide a simp|e extensible framework to improve

interope ro|oi|i+y

e MPEG-7 and the Semantic Web.
- 'FOUI’ CUI’I’QI’TI' OWL/RDF prOpOSO|S O]( MPEG-7, as We” as a CompOrison O‘F 'H’]e

different moo|e|ing Qpproaches in the context of pr0c+ico| Qpp|ic0’rions.
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HOME USER:
ETADATA APPITCATTONIS
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HOME USER: EXIF

o Exchongeobk |m0|ge File Format (EXIF)

— Japan Electronic and Information Techno|ogy

Industries Association (JEITA)

— Extensive format for technical aspects

— SeHings and sensor reodings at the time of

recording

— Mosﬂy images from digi+o| cameras



- LMAMPL

Make - Canon

Model - Canon PowerShot A620
Orientation - Top left

XResolution - 180

YResolution - 180

ResolutionUnit - Inch

DateTime - 2008:02:10 15:44:58
YCbCrPositioning - Centered

ExifOffset - 198

ExposureTime - 1/200 seconds

FNumber - 2.80

ExifVersion - 0220

DateTimeOriginal - 2008:02:10 15:44:58
DateTimeDigitized - 2008:02:10 15:44:58
ComponentsConfiguration - YCbCr
CompressedBitsPerPixel - 5 (bits/pixel)
ShutterSpeedvValue - 1/202 seconds
ApertureValue - F 2.80
ExposureBiasValue - 0.00
MaxApertureValue - F 2.80

GPS information: -
GPSVersionID - 2.2.0.0
GPSLatitudeRef - N
GPSLatitude - 46 40 41.41
GPSLongitudeRef - E
GPSLongitude - 13 58 22.17
GPSAltitudeRef - Sea level
GPSAltitude - 503 m
GPSTimeStamp - 14 44 58

Maker Note (Vendor): -
Macro mode - Normal
Self timer - Off
Quality - Superfine

Flash mode - Auto + red-eye reduction

Sequence mode - Single or Timer
Focus mode - Single

Image size - Large

Easy shooting mode - Portrait

Digital zoom - None



HOME USER: IPTC

e [PTC Information |n+erchomge Model (1IM)

— Several elements to describe images (assets)

— Rather common format
* Adobe Bridge / Photoshop
° Goog|e Picasa

e |rfanview ...

— Like a predefined

metfadata form ->

i 2lx|
Capti | Keyword: I Cateqories | Credits | Origin I Options |
File « =01 Jdi1 I ol
« NN " JALEE L as s
Copyrigh |
Caption: ;I
Caption writer I
Headline:
Special instructions:
Mote for multiple files edit: Same IPTC will be added to all subsequent files [Dptions)

Write I Abbrechen




HOME USER

e oXtensible Metadata Platform (XMP)
— |nitiative from Adobe
— Based on RDF, embedded in document
— Also used in PDF, Al PSD, etc.

e D3
— Metadata for MP3, spreod by popu|or |o|oyers

— [wo versions ...
e vI: 198 Bere block Coding some fields at end of file

e v2: Several op+iono| tags inside stream



BROADCASTING + T1V

e Electronic Progrom Guide (EPG)

— In use in conjunction with DVB

— Simp|e format in additional stream

 Multimedia Home Platform (MHP)

n use in Austrion DVB-T

DroprieJrowy format for data + function

BC]SQCI on JC!\/CI
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MPLG -

e |SO/IEC Standard: Multimedia Content

)escrip’rion Interface

* Moving Pictures Expert Group

— Specificoﬁon goes on ...

* |[t's based on XML (Schema)
— Binary representations possib|e (BiM)

e Allows diﬁcering gromu|ori+y of descripﬁons

— Extensive to very simp|e



MPEG-/HISTORY

* Call for Proposals: October 1998

* Evaluation: February 1999

* First version of Working Draft (WD): December 1999
o Committee Draft (CD): October 2000

e Final Committee Droft (FCD): February 2001
 Final Draft International Standard (FDIS): July 2001
* International Standard (1S): September 2001



MPEG,- / BASICS

* Descriptors
— Syntax and semantics of exocHy one (low or high level) e|emen’rary feature
— Also base data types are defined

Description Definition IS E L
Language

Definition Tags

e Description Schemes

Defines structures within a
framework

e Description Definition
Language (DDL)
Extension of XML

<scene id=1>
<time=....

Instantiation “camera-..
<annotation

</scene=

Schemes
e Coding Schemes
. : Descriptors: Description Schemes
Creat_e and Ir_]terpret (Syntax & semantic
deSCrlpUOnS In BIM of feature representation)

EH}IGI K




MPEG -/ PARTS

1. MPEG-7 Systems
® Tools needed to prepare MPEG-7 descripﬁons for efficient transport and storage

and the terminal architecture.

2. MPEG-7 Description Definition Language
® Longuoge for defining the sy ntax of the MPEG-7 Descrip’rion Tools and for

defining new Descripﬁon Schemes.
3. MPEG-7 Visudl
® Description Tools o|eo|ing with (on|y) visual descripﬁons.

4. MPEG-7 Audio
® Description Tools o|eo|ing with (on|y) audio descripﬁons.

5. MPEG-7 Multimedia Description Schemes

® Descripﬁon Tools o|eo||ing with generic features and multimedia descrip’rions.



MPEG -/ PARTS

6. MPEG-7 Reference Software
[ |m|o|emen+c1’rion of relevant parts of the MPEG-7 Standard with normative

status.

7. MPEG-7 Conformance Testing

e Guidelines and procedures for testing conformance of MPEG-7 imp|emen+o+ions

8. MPEG-7 Extraction and Use of Descriptions

® Informative material about the extraction and use of some of the Descrip’rion

TOO|5.
9. MPEG-7 Profiles and levels

® Provides guio|e|ines and standard profi|es.

10. MPEG-7 Schema Definition
® Specifies the schema using the Descripﬁon Definition Longuoge



S(OPE OF MPEC-
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DASTC ELEMENTS

Basic elements are fundamental constructs and
used throughout the whole MPEG-7
descripﬁon

e Basic doﬂrc’rypes

— Time and date, relative and absolute

— Numeric doJroerpes ike matrices and vectors

e |inks & Media Localization

— |nterconnections and content |inl<ing



NAVIGATION & ACCESS

* Descriptors for Browsing & Retrieval
— Summaries
— Partitions (time, space & Frequency)
— Decomposiﬁons (Jrime, space & {requency)

— Variations



USER INTERACTION

. Per’roining consumption of AV dato
— user prelcerences

— usage his+ory

e Meant to facilitate personohzo’rion
— Mcﬁching User Interaction DS with content

descripﬁon

— Is research topic @ ITEC



CONTENT URGANTZATION

. Qrgoniza’rion & mode”ing of collections

— Audio-visual content, segments, events, and/or

objects

° E.g. pichu res, scenes, music Fi|es, etc.

— Allows collection descripﬁon as a whole
NN / L\f\lif‘lﬂ\/ e I:L\mnim”

* £E.g. Pictures of

T'LL BE MANAGING THE
ELBONIAN BRAMNCH
OFFICE BUT T'LL BE
BASED IN MY OLN

COUNTRY.

www.dilbert.com  scottadams @ sol.com

T'LL NEVER SEE YOU
IN PERSON BUT 1
LJANT YOU ALL TO
LJORK LONG HOURS

AND WEAR DOCKERS.

o7 ©3007 Scott Adams, Inc./Dist. by UFS, Inc

WHAT  SOMETIMES
I HE  WE USE MUD
DOING?  TO MUFFLE
LAUGHTER.




CONTENT MANAGEMENT

e Creation & Classification

— Title, textual annotation, creators, creation locations, and dates.
— CoJregories such as genre, subject, purpose or |omguoge.

— Review and guidqnce information: Age C|OSSi1(iCC1+iOﬂ, poren’roﬂ guidonce,
and subjecﬁ\/e review.

— Related material information.
 Media Coding, storage & file formats
— Media profiles & master media
* Confent Usage

— Usoge rithrS, usage recoro|, and financial information



CONTENT DESCRIPTION:
STRUCTURAL V5. CONCEPTUAL ASPECTS

* Program DS (in sense of TV program)
. Ano|ogy to

— Table of content - Region tree (linear porﬁ’rioning)

— Index - Object tree (non-linear structure)

Table ofws/ \ Index

Chapter I ............. op i
Section 1.1.7. / i
Section 1.2 1 = 0 N~ s

Chapter lclitén.]...1 .........
Section 2.1.... temo

Section 2.2.... "




CONTENT DESCRIPTION:
STRUCTURAL ASPECTS

e Divide a video stream into physical and logical video
segments

e The higher the !
|€V€| O? a phyS|Ca| w | Logical Yideo
Video Unit, the Fouls of player B ‘ Freekicks of player A Units
more semantic s O
Information is E
necessary i —
g

| Physical Video
Units

t

e Logical units are
based on semantic
content




(TTREES
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REGION AND (8]

ject Tree

Tree

Reqgion




CONTENT DESCRIPTION:
SEMANTIC ASPECTS

e | ow Level Features
— Extraction from Content

— Descrip+ors for

. Shope, color, texture (visual)

e Timbre, rhyfhm (audio)
* High Level Features
— Annotation

— So called semantic o’escri/ofors
e Textual information

. Concep+u0| information



MPEC- /HIGH LEVEL DESCRIPTORS

e Textual Descrip’rions
— Text to describe Jrem|oor0|| / spo+io| regions
e The W's

— Structured way of textudl descripﬁons

* Who, Where, What Object, When, Why, How

e |nstead of textual descripﬁons
— Controlled Terms

e Dictionaries, Taxonomies, Classifications Schemes

— Semantic Description Scheme



MPEG-/ SEMANTIC DESCRIPTION SCHEME

b= Ls
&g H
.
Dpdic-eisal
¥ ’ Harratiee World




ACTUAL DESCRTPTION TN MPE(-

“7.Spom, Oct. 14, 1995 " "Carriegie Hall"

|S emantic[ime DS | |Sem,antiJ:P1,a.ce DS|

tirve of location -:t'|
state change of
| Object D3 Q | Event D3
AgentTbject DE desiribes desribes
desiribes
I I
troisician "Flay™
ahetraction,
tut-perceivablk
IriteTpr etatior,
perce Erablk

Mawrative Weeld
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MPEG- 21 — MOTIVATION AND SCOPE

Video Dynamic Network _
Conditions Diverse Set of

Terminal Devices,

h\. ‘ /"' User Preferences

Growing mismatch

U

Need for content adaptation, descriptions, negotiation



MPEG - 21 OBJECTIVES

MPEG-21's gooi| is fo create an inferoperob/e and infegrafeo/

multimedia framework in three steps:

1. Deve|op “big pic’rure": understand how the components of the
framework are related and idenJrhCy where gaps in the

framework exist

2.  Fill the gaps: deve|op new standard specificoﬁrions where
needed

3. |n’regra+e: achieve the integration of standards to support
harmonized Jrec:hno|ogies for the management of multimedia
content



MPEG- L DIGITAL ITEM

A Digital ltem (D) is a structured digital object
with a standard representation, identification,

and metadata within the MPEG-21 framework

o Digi’rcﬂ ltems are ‘the content’

e Dls consist of

— Resources (individual assets, distributed content),
— Metadata (data about or pertaining the DI) and
— Structure (relationships between parts of the DI)



DIGITAL LTEM - EXAMPLE

Game Program — ' —
%‘ s (watermarked)

security allows 2y,
15 plays before ——
chase i '
[ ; _ &, SoundFiles at another
http:/www.starwars.com - - site ( different rates

Picture

e Slte/ STAR WARS " 4 available)
111’]_1( —The Motion

Link to the pay movie -
10 different rates

Movie — Digital Item 4 dependent on network

and terminal

The DI is the fundamental unit for distribution and
transaction within the MPEG-21 framework.

Scripts




MPEC- 21 USER AND USER INTERACTION

. /A\ny entity that interacts in the MPEG-21 environment or makes use of a
DigiJro| ltem

o Users include individuals, organisations, corporations, consortfia, governments,

other standards bodies, etc.

* Roles inc|uo|ing creators, consumers, righ’rs holders, content providers,

distributors, etc.

e Each User will assume spechcic righ’rs and responsibihﬁes occording to their

interaction with other users

Transaction/Use/Relationship
& Content>
CAuzation(alue




SEVEN ARCHITECTURAL “ELEMENTS”

Digital Adaptation Processing  Systems Misc
nghtS Pt. 7: Digital Pt. 10: Digital Pt. 9: Fle Pt. 8: Reference
Management ltem Adaptation Item Processing Format Software
: Amd.1: Convers. Amd.1: Add'| Pt. 16: Binary Pt. 11: Persistent
PL.4: IPMP And Permissi C++ bindi Format Association
Components rmissions indings rmal
Pt. 5: Rights Amd.2: Dynamic Pt. 18: Digital Pt. 12: Test Bed
Expression Lang and Dlstrlt_)uted Item Streaming Pt. 14: Conform.
: Adaptation
Pt. 6: Rights Pt. 15: Event
Data Dictionary Reporting
Amd.1: DIl Pt. 17: Fragment
Idenfication

relationship types

Vision, Declaration, and Identification

Pt. 1: Vision, Technologies
and Strategy

pt. 2: Digital Item
Declaration

Pt. 3: Digital Item
Identification




ROLES OF THE ARCHITECTURAL ELEMENT

Examples Digital Item
+‘Container” Declaration Examples
“Iltem” *Unique Identifiers
*‘Resource” +Content Descriptors
Digital Item
aII%eDnt'ﬁca-ngn Examples

+Storage Management
Content Personalisatio

=}

Content
Management
and usage

Transaction/Use/Relationship

< Digital Item—>
ﬁA uthorization/VaIue Exchang){

Intellectual
Property
management

Protectlon Examples

Examples * Encryption
*Resource Abstractio erminals & * Authentication
*Resowe Mgt. (QoS) Networks « Watermarking
Examples Content

* Natural and Syntheti%epresentation

* Scalability

Event
Reporting
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METADATA GENERATION & ANNOTATION

e Process of creating data about data

* Content has to be known
o Watch & understand video / image collection
o Listen and assess audio

* Metadata standard has to be known
o0 What are the possible fields

o W hat are the used classification systems



EVALUATION (1/2)

e Goal: |o|en’rh(y the opinion of users on manua

semantic annotation

e 5 Users with Fo”owing (medion) bockground:
o 1/ years of computer experience
o Using a computer 50 h / week

o9 years experience with digi’rcﬂ pl’]O+O cameras

o4 yeadrs experience with imaging software



EVALUATION (2/2)

* 2 Tasks were given:

o Annotate o phoJrO with o given descripﬁon and an
extensive prior introduction to semantic pho’ro
annotation with C0|iph

e video was shown,
* concept was exp|c|ineo| and

o quesﬁons were answered

o Annotate a pl’]OJFO Fu”y on your own

o After Tasks:

* Questionnaire with several subjective questions

* Evaoluation Scale from: -3 (strongly disagree) to 3 (strongly

ag ree)



EVALUATION RESULTS: GENERAL QUESTIONS

O

The concept of meta data is very new to me: -2.6

It was easy to understand the concept of semantic meta data while

using Caliph: 1.8

The visualization of the semantic meta data within Co|iph is easy to

understand and interpret: 2.2

The annotation of images with textual descrip’rions can be done fast and

ec15i|y: 1.4

The annotation of images with semantic meta data can be done fast

and eosi|y: 1.2

| can see an obvious benefit |oy using semantic meta data for image
(multimedia) annotation: 1.4

Scale: (disagree) -3 to 3 (agree)



EVALUATION RESULTS: SCENARTO BASED QUESTIONS

1. The complexity of semantic -0.6 -1.8
annotation is too high to be useful for
organizing photos.

2. I would find it easy to annotate @ -0.6 0.2
large set digital photos (e.g. 100+).
3. | would recommend Caliph or a
similar tool to annotate digital photos. 0.8 1.4
4. | can see an obvious benefit by using

semantic meta data for the

organization of phoJros. 1.4 29

Scale: (disagree) -3 to 3 (agree)



EVALUATION RESULTS: ANNOTATION PERFORMANLCE

25

20

15

min.

10

5_

0_

User 1 User 2 User 3

User 4

User 5

BTest 1
BTest 2



EVALUATION RESULTS: ANNOTATION PERFORMANCE

e Median times for annotation:
0 15.4 minutes for the 15t test and
o0 6 minutes for the 27 test

e Median time in a self test with 17 phoJros:

o1 minute and 53 seconds per phojro

e That results in an approximate time of 10 h 27

min. for annotation of a set of 333 phoJros



EVALUATION RESULTS: DIVERSITY OF ANNOTATIONS (240 TEST)

* Structured text annotation field "Who"
1. Vedran, \)\/ohcgomg, Armin
\)\/oh(, Armin, Vedran
\)\/ohcgong Kienreich, Vedran Sobo|, Armin Ulbrich

Wo|1(go ng, armin, vedran

W.Kienreich,A.U|brich,\/.SObo|

A S A B A



EVALUATION RESULTS: DIVERSITY OF ANNOTATIONS (240 TEST)

Free text annotation:

1.

2.
3.

Stadthalle, Graz, Austria I-Know '04 Know|eo|ge Monogmen’r Conference
The three are sitting ...

\)\/oh(gcmg Kienreich, Armin Ulbrich und Vedran Sabol (v.|.n.r.) sprechen miteinander
auf der |-Know.\)\/o|1(gong Kienreich, Vedran Sobo|, Armin Ulbrich are ot I-Know,
Graz for To”dng

Stadthalle, Graz, Austria |-Know '04 Know|edge Manogmen+ Conference
Wo|Fgang,/A\rmin and Vedran Jro|l<ir19 to each other on I-Know 04 at Stadthalle Graz.



EVALUATION RESULTS: DIVERSITY OF ANNOTATIONS (240 TEST)

User 1: User 2:




EVALUATION RESULTS: DIVERSITY OF ANNOTATIONS (240 TEST)

User 4:




EVALUATION RESULTS: DIVERSITY OF ANNOTATIONS (240 TEST)

User 5:




LESSONS LEARNED

— Users like the grophiccﬂ annotations editor

— Users see semantic annotation in o professiono

(business) environment

— Semantic annotation is very time consu ming

— The MPEG-7 nomenclature is not intuitive

* Semantic agent / place / object & relations

e Creator of image / descrip’rion / quo|i+y rating
—Tagging with central tag repository ...
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