INTERNATIONAL ISO/IEC
STANDARD 21000-22

Third edition
2022-09

Information technology —-Multimedia
framework (MPEG-21) 5~

Part 22:
User description

Technologies de l'informdtion — Cadre multimédia (MPEG-21) —

Partie 22: Descriptionide’l'utilisateur

Reference number
ISO/IEC 21000-22:2022(E)

© ISO/IEC 2022


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

© ISO/IEC 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © ISO/IEC 2022 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

Contents Page
FFOT@WOTM.........cccccocoveeeesesee e85 5858585555555 Xi
IIMEIOMUICTION ..o xii
1 SCOPI@ ... 1
2 NOFIMATIVE FEEFCI@IICES ...........oo et 1
3 Termsand definitions
L General description............. 2
41 commonAttributes.. w2
41.1 SyntaX...... w2
1.2 SEIMANTICS oot 2
4.1.3  EXAMPLES oo : 3
4.2  ValueTypes ,\Q w3
0 N 4 1 - <, L0 D —— — 3
422 SEMANTICS oo e 4
4.2.3 Examples.... <(/ .5
4.3 TimeType ... .5
4.3.1 Syntax.. w5
4.3.2 Semantics..... w5
4.3.3 Examples.... -
44 ExtendedTimeType ... 5
441  SYNEAX.sesseees s 5
4.4.2 Semantics..... w6
4.4.3 Examples.... w7
4.5 LocationType..... i
451 SyntaX...... w7
4.5.2 Semantics..... w7
4.5.3  EXAIMIPLES oot 7
4.6 ClassificationSchemeAli 8
4.6.1  SYyNTaAX.o o .8
4.6.2 Semantics 8
4.6.3  EXAIMPLES oo 8
4.7 ObjectType,.. .. 8
471 Sy{ﬁ} .8
4.7.2 nti 9
4.7.3 amples 9
4.8 In@@ationAcceSSUserGroup
? Syntax
Qﬁh .2 Semantics
b description.................
UserDescriptionType..
A 511 SyntaX.....
c.) 5.1.2 SeMANTICS i
5.2 USEIPTOFILETYPE ..o
5.2.1 Syntax
5202 SEIMANEICS oot
5.2.3  EXAIMIPLES ..o
5.3 PersonProfileType..
5.3.1 SyntaX......
50302 SEIMAMEICS oo
5.3.3  EXAIMPLES oo
5.4 OrganizationProfileType...
S N 1 DO
5.2 SEIMANTICS ..ot

© ISO/IEC 2022 - All rights reserved iii


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

5.5

5.6

5.4.3 Examples....
DeviceProfileType..
5.5.1 SyntaX.......
5052 SEIMAITICS o
5.5.3  EXAMIPLES ..o
GroupedProfileType..
D01 SYTIEAK e
5.0.2  SEIMAINTICS ..o
5.6.3 Examples...

.1
A

UsageHistorylType..
571 SYTIEAK i :
5.7.2  SEIMANTICS ..ot
5.7.3 Examples

EVENETY PO s
TR T8 I 4 1 7
5.8.2 Semantics.... !
5.8.3 Examples.....

InteractionAtomType.....
59.1 SyntaX......
59.2 Semantics.... G
5.9.3  EXAMPIES oo g e 19

ATTEIACTTY P e
5101 Syntax... O
5.10.2 Semantics
5.10.3 Examples

ObservableType......
5.11.1 SyntaX........
5.11.2 Semantics
5.11.3 Examples ..., Q\ ....................................................................................................................

MultimediaExperienceType........ Q-
DUL20 1 SYTIEAK e e 22
5.12.2 Semantics................ \.0 ................................................................................................................................... 23
5.12.3 EXamples .....cofyhnns

StateType .. N O ......................
5131 SYNtaX..op b

5.13.3 Examplesc.)Q ...............................

P O @M CETY P
5.14.1 Syn§ .................................................................................................................................................................................. 26
5142 S ICS s

TextPr ationPreferencesType
5.15 1Q§ntax ..............
5. Semantics
.3 Example.....
ED LN K PT OO EINCETYPE. ...
5161 SYIIEAK i

| it Wallia }

5.17

5.18

5.19

J.10.4 SCllldlltiLD ~
5.16.3  EXAIMPLE e
WebLIiNKUSA@EHISTOTYTY PO ..ot
5171 SYNtaX..sseeseeseeee
5.17.2 Semantics
ST VICEPT ORI EINCETY PO ..o e
0 T N 4 X o -
5.18.2 Semantics
5.18.3 Examples
GENEralAUdIOPTEfEIENCETYPE . .oooiovoiiereeeieee ettt st
5.19.1  SYNtaX..ossrsesene
5.19.2 Semantics

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

5.20

5.21

5.22

ISO/IEC 21000-22:2022(E)

5.19.3 EXamples ...
AudioPresentationPreferencesType
5.20.1  SYNTAX.iie e

52002 SEIMANTICS oo
AudioPresentationEnvironmentPreferenceTyPe ... 33
5.21.1 Syntax
5.21.2 Semantics
5.21.3  EXAIMIPLES ..ottt
TranslationPreferencesType....

5.23

5.24

5.25

5.26

5.27

5.28

5.29

5.30

5.30:1~Syntax......
2 Semantics
Qr 0.3 EXamPIes .

56?‘ LanguageCompetenceReferenceType
?\

GenderType............
5.24.1 SyntaX.......
5.24.2 Semantics
5.24.3 Examples.....
EmotionType.....
5.25.1  SYNEAK o \% ............................................................................... 37
5.25.2 SemMantiCs ... L, N A, 38
5.25.3 Examples.... O
ScheduleType......
5.26.1 SyntaX.......
5.26.2 Semantics....
ScheduleEventType
5.271 Syntax

ACTIVIEYTY PO e 41
5.28.1 SyntaX....... \,O ..................................................................................................................................................... 41
5.28.2 Semantics...... c\}‘

5.28.3 Examples CJ\\

IntentionType.,...:.....

5.29.1 Syntax.\:..

5.29.2 S;sgflatics ......
5.29.3 BINIPLES .
Lan L DD e

5.31.1  SYNtaAXes e
5,312 SEIMANTICS oo
COMPELENCELEVEITYPE ..o

| miile Lo W | Q.

5.33

5.35

SOz Syntax
5.32.2 Semantics
AccessibilityType
5.33.1 Syntax......
5.33.2 Semantics
5.33.3  EXAIMPLES oo
S0CIAlINFOrMAtIONTY PO ..ot
5.34.1 Syntax
5.34.2  SEIMANTICS oo
KNOWIEAGETY PO ..t
5.35.1 Syntax......

5.35.2 Semantics

© ISO/IEC 2022 - All rights reserved v


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

Vi

5.36

5.37

5.38

ObjectSharingType
5.36.1 Syntax....
5.36.2 Semantics.....
5.36.3  EXAIMPLES ..o

ODJECtACCESSIDIIIEYTYPE ..ot 54
5.37.1 Syntax
5.37.2 Semantics
5.37.3  EXAIMPLES ..o 55
USAZEP ATLEIIITY P oot 55

b.1

b.2

b.3

b.4

b.5

3]

Context desScription........... s Q\ ............................................................................................. 61

?%.2 Semantics
A.%6.5.3 Examples

5.38T SYMEaX.
ST T0Z2NT=Y 016 T U L {3 (‘éj

5.38.3  EXAIMPLES oo (1955
LoudnessPreferencesType ¥
503011 SYIITAK ot ‘], ...............
5.39.2 S@MANTICS ..ot

VisualExpressionType...
5.40.1 SyntaX......
5.40.2 Semantics....

ConsecutiveVibrationPreferenceType ...
5421 SYNEAX.iiisirsesesees e
5.42.2  SEMANLICS ..o Q ..................................................................................

R

ContextDescriptionTyPe ... 5&\} ................................................................................................ 61
6.1.1  SYyNtaX. e
6.1.2 Semantics
6.1.3 Examples .

ContextldentificationType................
LT I 4 1 D O OO 63
6.2.2  SEIMAIITICS oo B 63
6.2.3  EXAIMPLES .o 87 et 63

DeViceCharacteristicsTy]Q) ..................................... 63
0.3.1  SYNEAX it i i 63
6.3.2 Semantics..®.
6.3.3 Examplescj ...........................................................................................................................................................................

NetworkInfoType
6.4.1 Syntax....

6.4.2 &_—ga tics...
6.4.3 mples.....
Wé%@?Type ..........

OtherEnvironmentallnfoTY PO ... 67

6.7

6.8

6.9

0.0.1  SYINIEAX ittt
6.6.2 Semantics............
AudioEnvironmentType..
6.71  SyntaX.....
6.7.2  SemantiCs......rnn
RecordingEnvironmentType
0.8 1 SYIIEAX oo
0.8.2  SEIMMAIITICS ..o
6.8.3  Examples ...

LoudnessEnvironmentType
69.1 Syntax......
0.9.2  SEIMAIITICS oo

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

6.10

6.11

6.12

ISO/IEC 21000-22:2022(E)

VisualExpressionType.....
6.10.1 SyntaX........
6.10.2 Semantics.....
BaS@CONEEXETY P ..o
0.1 1.1 SYIITAK e
6.11.2 Semantics
CoNteXtDESCIIPLIONTY P ..o
B.12.1  SYIIEAX it
6.12.2  SEIMANTICS ..o

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
79
7.10
7.11

?\ 2
D

7 S@VICE A@SCIIPTION. ...

‘%[Q 28 I O 1Y 1 - U 0 1 O

BaseServiceType..
711

7.1.2
ServiceDescriptionType...

7.2.1  SyntaX....

7.2.2  SeMANTICS ..o
ServiceGenerallnformationType
7.3. 1 SYNEAX.iiiiiss s
7.3.2

7.4.1
7.4.2
ServiceTargetModelType. ..., Q ................................................................................................. 78
7.5.1 Syntax Q

7.5.2

7.6.1
7.6.2

7.7.1
7.7.2
ServicelnterfaceType.
7.8.1 Syntax.. ‘QS’ .......
7.8.2 Semanticsh..........

RequiredInpu étaType
8 T I 1 5 eSS
79.2 S DS R
Intern@ervicesType.
7.10 YNtaX...ooeen
710:Z2° Semantics..........
ernalServicesType.
7.11.1 Syntax........

AUATOD BT P
7.12.1 Syntax
7.12.2  SOIMAIITICS i

7.13

7.14

7.15

7.16

AudioDBDescriptorType
7.13.1 SyntaX.....
7.13.2 Semantics.....

VideoDBType......

7.14.1 Syntax.....

7.14.2 Semantics.......
VideoDBDescriptorType
780 B T80 B 1 - Y
7.15.2 Semantics.....
ServiceObjectType ..
7.16.1 Syntax......
7.16.2  SEIMANTICS .ot

© ISO/IEC 2022 - All rights reserved vii


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

viii

7.17

7.18

7.19

LoudnessInfoType...
7.17.1 SyntaX......
7.17.2  SemanticCs.....se
VisUalEXPresSionInOTYPe ... 87
T18.1 SYMEAK e
7.18.2 Semantics

ConsecutiveVibrationServiceType
7091 GENETAL e
7.19.2 Syntax

B.1

B.2

B.3
B.4
B.5
B.6
B.7
3.8
8.9

B.10

B.11
&

1903 SEIMAIITICS ..o rli
Recommendation deSCIriPTION ... y 2

8L L0520 SEIMMATITICS ek 101
E FCRICAlCTUSTEITNETY P ..o 101
8

RecommendationDesScriptioNTYPe ... q, ..... 97
.11 SYIIEAK oo ﬂ,ﬂ": ......... 97
8.1.2  SEIMANTICS oot N e 93
compactUsageDesCriptiONTYPe ... s 93
B.2.1  SYMEAX it i e 93
8.2.2  SEIMANTICS oo sgesees s Moo 94
8.2.3

8.3.1
8.3.2
ProcessChainType

841 SYNEAX oo Q<< ................................................................................ 95

8.4.2 Semantics

8.5.1  SYNTAX. e Q
8.5.2  SemantiCS ... <
RecommendableResourceType
8.6.1  SyntaX.. -
8.6.2 Semantics...... N S — 9§
Resource........oe.
8.71 SyntaX....
8.7.2  Semantics........
resourceUsageType...
8.8.1 SyntaxX......
8.8.2 Semantics. $
clusteringType Q ........................................................................................................................................................................... 99
BL9. 1 SYIITARTIY 99
.92 SEIIATIEICS 10(
genericé%eringType ............ 100

8.10.1Q~ K e 10(

11.2 Semantics
SequUeNtial ClUSEEITNETY P ...

8.13

8.14

8.15

8.16

81201 SYMEAX it
8.12.2 SemantiCS. ...
costFunctionMinimisationClusteringType..
8.13.1 SYNtaX e
8.13.2 SemantiCs......oisicsis:
clusterStructureType......ccn
G 00 BN 4 7 - S
8142  SEIMMAIITICS oo
genericAggregateType..
8.15.1 SyntaX.........
8.15.2 Semantics....
SEEIM I I TY P

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

8.17

8.18

8.19

ISO/IEC 21000-22:2022(E)

8.16.1 Syntax.......
8.16.2 Semantics.......cc.c..
orderedSetMemberType ...
8171 SYMEAK it
BL17.2  SEIMAMTICS oo
genericSetType
BLL8.T  SYMEAK s
BL18.2  SEIMANTICS ..ot

8.20
8.21
8.22
8.23
8.24

8.25

8.26
8.27
8.28

8.29

é& 9.2

9.3

Y;nce LY 072 ) oo

EQUIVAIENCESEETYPE ..o
8.21.1 Syntax........
8.21.2 Semantics
linkageSetType....
8.22.1 SyntaX.......
8.22.2 Semantics
1Y =3 01 1<) QS \% ............................................................................ 110
8.23.1 SYNTAX.. s
8.23.2 Semantics
OrderedMember-.......
8.24.1 SyntaxX.......
8.24.2 Semantics
queryClauseType.....

8.25.1 SyntaX...n \\(;\ .................................................................................................................
8.25.2 Semantics...................................@ .................................................................................................................................. 112
8.25.3 Example & 112
ORqueryClauseType =)
8.26.1 SyntaxX........
8.26.2 Semantics
ANuneryClauseTQ?}
8.27.1 Syntax,.....
8.27.2 Semantics...............

Loudness @rolType .....
8.28.1 FEEQIX o222
8 28 mantics

9 2 Semantics

(] A T=) - U OSSOSO
Development environment
Structure of reference software

9.4

9.5
9.6
9.7

10 Implementation guidelines..............o,

10.1

Reference software classes and Method ... 115
9.4.1  General ...

9.4.2 Encoder....
9.4.3 Decoder...
9.4.4 Validator........c.....
Example using the encoder
Example using the decoder
Example of the validator for reference SOftWare.........ccsccsiseessesssssssessnnses

Application 1: Remote Responsive User Interface..
0 0 R €73 4T3 O

© ISO/IEC 2022 - All rights reserved ix


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

10.1.2 Workflow
10.1.3 Validation

10.2  Application 2: Lossless audio service
T0.2.1 GEIIETAL oo
10.2.2 Workflow
10.2.3 Validation
10.3  Application 3: Visual communication system
T0.3.1 GEIIETAL e
10.3.2 Workflow
10.5.5 Validation
10.4 Application 4: Translation PreferencCes.. ... 124
B O €715 4T = 1 OSSPSR =
10.4.2 Workflow
O S T V=1 1 F= o (o) OO P 129
10.5 Application 5: Recommending multimedia SErvices ... e 13(
R T80 €75 4T - USSP S s 130
10.5.2° WOTKEIIOW ..o e 13(
10.5.3  Validation ..o esesseesesesesseeessseseesesp e s 131
10.6  Application 6: User-centric application personalization in a Cloud<{ ... 1372
10.6.1  GENETAL oo o p e 1372
10.6.2 WOTKEIOW ..o s 137
10.6.3  VaAlIAATION .....ooooiiieieeees st 1372
ANNEX A (NOTINATIVE) ooyt e 135
Annex B (Normative) Classification SChemes............... Mo 134
BIDHOZIAPIY ...t G e 179

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

A |
VOTI\T

[he procedures used to develop this document and those intended for its further aain
hire described in the ISO/IEC Directives, Part 1. In particular, the different approval

fenance
criteria

heeded for the different types of document should be noted. This document)was drafted in

Lives or

hccordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.is@.0rg/direc
www.iec.ch/members_experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the

Fights. Details of any patent rights identified during the development\0f'the document will b

ist of patent declarations received (see https://patents.iec.ch).

constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific ter
bxpressions related to conformity assessment, as\well as information about ISO's adher

wvww.iso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

[his document was prepared by Techhical Committee ISO/IEC JTC 1, Information tec
bubcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

['his third edition cancels and replaces the second edition (ISO/IEC 21000-22:2019), which h
fechnically revised.

[he main changes are as follews:

A list of all parts'in the ISO/IEC 21000 series can be found on the ISO and IEC websites.

subject

bf patent rights. ISO and IEC shall not be held responsible for identifying any or all such| patent

b in the

ntroduction and/or on the ISO list of patent declarations received (sée www.iso.org/patents) orjthe IEC

Any trade name used in this document is information given/for-the convenience of users and does not

ms and
bnce to

the World Trade Organization (WTO) principles’ in the Technical Barriers to Trade (THT) see

nology,

hs been

— technologies relatedto vibro-haptic devices, that convey enriched information of condecutive
vibrations to help.elderly/fragilized persons, like load guidance or emergency warnings, for instance.

Any feedback or questions on this document should be directed to the user’s national stgndards
pody. A<{ complete listing of these bodies can be found at www.iso.org/members.htinl and

www.jgc:ch/national-committees.
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Introduction

The four data formats standardized in this document are represented in Figure 1: User Description
(UD), Context Description (CD), Service Description (SD), and Recommendation Description (RD),
where UD/CD/SD/RD indicate the formats specified by MPEG-21 User Description.

| Application |
i 1 p Joa
:IIC\«IUCDL/ NNCLUIIIIITITUAativuIl
pdate y Description
A '

Recommendation Engine

A A A
requestl/ I User I Context I Service
update I Description I Description ] I Description
UD manager CD manager SD manager

UD CD SD
database database database

Figure 1 — Conceptual Model of MPEG-21 User Description

This document specifies User Description, Centext Description, Service Description ang
Recominendation Description. Description Managers, Recommendation Engine and Application (in
black ir] the figure) are outside of the scope of this document. The description managers of figure 1 arg
in charge of:

1) Upglating UD, CD and SD e.g. as a re§ult of a User selection
2) Prdviding UD, CD and SD in response to requests coming from the Recommendation Engine.

Recom;Eendation Engines procéss UD, CD and SD and provide Recommendations in the form of
Recommendation Description (RD) typically to an Application.

The Infernational Orgamnization for Standardization (ISO) and the International Electrotechnica
Commission (IEC) draw attention to the fact that it is claimed that compliance with this document may
involve(the use of ajpatent.

ISO and [EC take'no position concerning the evidence, validity and scope of this patent right.

The holdérof this patent right has assured ISO and IEC that he/she is willing to negotiate licences undef
reasonabteamdmonr=discrimimatory terms and conditions withappticants throughout the wortd - this
respect, the statement of the holder of this patent right is registered with ISO and IEC. Information may
be obtained from the patent database available at www.iso.org/patents or https://patents.iec.ch.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights other than those in the patent database. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.
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Information technology — Multimedia framework (MPEG-
21) —

Part 22:

Scope
[his document specifies four data formats: User Description (UD), Context Deseription (CD), [Service
Description (SD), and Recommendation Description (RD). This document alsé_specifies techniologies
related to consecutive vibration.

P Normative references

[here are no normative references in this document.

B Terms and definitions
For the purposes of this document, the following termsyand definitions apply.

SO and IEC maintain terminology databases for:use in standardization at the following addresges:

— ISO Online browsing platform: availableathttps://www.iso.org/obp

— 1EC Electropedia: available at https/www.electropedia.org/

8.1
MPEG-21 UD
four standard descriptions that contain information about user, context, service and recommengdation

8.2

iser description

uy

bet of data whichahay contain static and/or dynamic information about the user

EXAMPLE Identity, interactions, preferences, security settings.

3.3

rontextdescription

CD

bet’of data that describes the context and environmental situation in which the user is located,

EXAMPLE Device in use, physical position, environmental variables (such as temperature and humidity),
traffic conditions, security settings.

3.4

service description

SD

set of data containing pertinent information (including security settings) about services (or a set of
sub-services)

© ISO/IEC 2022 - All rights reserved 1
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3.5

recommendation description

RD

set of recommendation data, containing subsets from UD (3.2), CD (3.3), SD (3.4) and additional logical
relations and metadata related to the subsets

3.6
user
human or software agent, industrial process or device that is performing autonomous activities

3.7
service
independent, value-adding operation, which brings values to users, or applications providing benefits
respon?iing to user’s needs

3.8
context
envirorimental situation for the user

EXAMPILE Device in use, physical location, etc.

3.9
applicdtion
entity ih charge of responding to the users' requests

EXAMPLE An interface allowing users to choose their preferred prnograms on a smart TV.

3.10
manager
<UD/CI)/SD> entities that provide functionalities of filtéring, accessing, storing, editing, updating and
securing UD (3.2), CD (3.3) and SD (3.4)

3.11
recommendation engine
procesq (or a set of processes) in charge of exploiting all available information contained in UD (3.2), C[j
(3.3) arld SD (3.4) to produce a recommendation, i.e. RD (3.5), for an enriched user experience

4 Geperal description

Claused5, 6, 7, 8 and 9 presentithe specification of the general description, and of the UD, CD, SD and RD
respectfively. Schemes for.albthese descriptions shall be as provided in Annex A. Classification schemes
shall bg as provided in Amnnex B.

4.1 commonAttributes

This copmonastributes describes basic properties of each sub element for UD, CD, SD and RD.

4.1.1 'Syntax

<attributeGroup name="commonAttributes">
<attribute name="generatedTime" type="dateTime"/>
<attribute name="descriptionID" type="anyURI" use="required"/>

</attributeGroup>

4.1.2 Semantics

Name Definition

commonAttributes Describes properties of each sub element for UD, CD, SD and RD.

2 © ISO/IEC 2022 - All rights reserved
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Name Definition
generatedTime Specifies generated time of description.
descriptionID Indicates the ID of the description. This information can be a combination of

numbers, alphabets, etc. All description need to have the unique descriptionID.

4.1.3 Examples

<ud:UD generatedTime="2015-0-25T09:30:472" descriptionID="UD1234">
<ud:UserID>ID 132534</ud:UserID>
</ud:UD>

1.2 ValueTypes

beveral value types can be used to precisely express the data according to various conditiong. These
simple types define a basic scale type and specify the constraints and information.

#.2.1 Syntax

<simpleType name="valueByNominal">
<restriction base="NMTOKEN"/>
</simpleType>

<simpleType name="valueByOrdinal">
<restriction base="integer"/>
</simpleType>

<simpleType name="valueByInterval">
<restriction base="float"/>
</simpleType>

<simpleType name="valueByRatio">
<restriction base="float"/>
</simpleType>

<simpleType name="valueByAll">

<union memberTypes="ct:valueByNominal ct:valueByOrdinal ct:valueByInterval
ct:valueByRatio"/>

</simpleType>

<simpleType name="ZeroToOneRatioType">

<restriction base="ct:valueByRatio">
<minInclw®ive value="0"/>
<maxI¥ctusive value="1.0"/>

</restrfction>

</simplePype>

<simpdeType name="ZeroToOnehundredRatioType">

<restriction base="ct:valueByRatio">

<minInclusive value="0"/>
<maxInclusive value="100.0"/>
</restriction>
</simpleType>
<simpleType name="ZeroToTenOrdinalType">
<restriction base="ct:valueByOrdinal">
<minInclusive value="0"/>
<maxInclusive value="10"/>
</restriction>

</simpleType>
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</restriction>

</simpleType>

<choice>

<simpleType name="ZeroToOnehundredOrdinalType">
<restriction base="ct:valueByOrdinal">
<minInclusive value="0"/>

<maxInclusive value="100"/>

<complexType name="normalizedRatioValueType">

choice

</compflexType>

<chpice>

</choice>

</comp|lexType>

element name="ZeroToOneRatio" type="ct:ZeroToOneRatioType"/>3D

element name="ZeroToOnehundredRatio" type="ct:ZeroToOnehundredRatioType" /> </

<complexType name="normalizedOrdinalValueType">

element name="ZeroToTenOrdinal" type="ct:ZeroToTenOrdinalType"/>

element name="ZeroToOnehundredOrdinal" type="ct:ZeroToOnehundredOrdinalType"/>

4.2.2 |[Semantics

Name

Definition

valueByNominal

Describes categorically discrete value such as type of car, name of interest|
or type of personality. This‘one is easy to remember and describe. But it is
difficult to standardize ar/internal name or naming convention.

valueBlOrdinal

Describes a natural ordering value such as ranking of priorities, the order of]
people placed in a line, the choice on a rating scale from 1 to 100. In ordinal
measurement, the-attributes can be rank-ordered. The interval between
values is not interpretable in an ordinal measure. On a 10-point scale, the
difference hetween a9 and a 10 is not necessarily the same as the difference
betweena i and a 2.

valueBlyInterval

Describés interval data. Interval data is like ordinal exceptitis clearly defined
that the intervals between each value are equally split. The most common
example is temperature in degrees Celsius or Fahrenheit. The difference
between 10° and 150° is the same as the difference between 30° and 170°. In
interval scales, itis possible to add, subtract and average, but multiplication
and division are not possible.

valueBlyRatio

Describes the ratio value that can be divided and multiplied. For example,
weight and height are ratio values, and these variables can be meaningfully|
added, subtracted, multiplied and divided.

valueBlyAll

Describes the value including nominal, ordinal, interval and ratio value type.

ZeroTopneRatioType

Describes the ratio value type of which the range is from 0 to 1. The value
shall be a floating point number and cannot be lower than 0 or greater than 1.

Describesthe ratio value type of which the rangeis from 010100 Thevalue

ZeroToOnehundredRatioType

shall be a floating point number and cannot be lower than 0 or greater than 100.

ZeroToTenOrdinalType

Describes the ordinal value type of which the range is from 0 to 10. The value
shall be an integer number and cannot be lower than 0 or greater than 10.

ZeroToOnehundredOrdinalType

Describes the ordinal value type of which the range is from 0 to 100. The value
shall be an integer number and cannot be lower than 0 or greater than 100.

normalizedRatioValueType

Describes the normalized ratio value. Based on this type, only one of Zero-
ToOneRatio or ZeroToOnehundredRatio element shall be instantiated.

normalizedOrdinalValueType

Describes the normalized ordinal value. Based on this type, only one of Zer-
oToTenOrdinal or ZeroToOnehundredOrdinal element shall be instantiated.
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4.2.3 Examples

<ud:value>
<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>
</ud:value>
<ud:value>
<ct: ZeroToTenOrdinalType >3</ct: ZeroToTenOrdinalType >

3 2
ull. aLUcT

1.3 TimeType

rimeType describes a specific time point or a period of time, such as the starting and the’ending|time.

#.3.1 Syntax

<complexType name="TimeType">
<sequence>
<element name="startTime" type="dateTime"/>
<choice minOccurs="0">
<element name="endTime" type="dateTime"/>
<element name="duration" type="duration"/>
</choice>

</sequence>

</complexType>

4.3.2 Semantics

Name Definitign

TimeType Spegifies a time pointand duration to describe the specific time infofjmation.
[tdescribes start time and end time or duration.

startTime Describes a start time point based on dateTime type defined in tthe XML
Schema Part 2 (XML Schema). When neither endTime nor duration is flefined,
the startTime denotes a specific time point.

endTime Describes an end time point based on dateTime type.

duration Describes a duration time based on duration type.

#1.3.3 Examples

<ud:Pex%0dOfOccurrence>
<gtsstartTime>2015-06-04T18:13:51.0Z</ct:startTime>
Lct:endTime>2015-06-04T18:14:51.0%2</ct:endTime>

GadePori od0fFO0c o vrraon o

4.4 ExtendedTimeType
The ExtendedTimeType can be used to describe added time information. The time interval may recur

periodically, as indicated by the recurrence and numofRecurrences attributes. The ExtendedTimeType
can be used to describe a repetitive task.

4.4.1 Syntax

|<complexType name="ExtendedTimeType"> |
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<complexContent>
<extension base="ct:TimeType">
<attribute name="recurrence" default="none">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="none"/>

<enumeration value="daily"/>

<enumeration value="weekly"/>

<enumeration value="monthly"/>
<enumeration value="annually"/>
</restriction>
</simpleType>
</attribute>
<attribute name="numOfRecurrences" type="positivelnteger"/>
/extension>

</cpmplexContent>

</compllexType>

4.4.2 |[Semantics

Name Definition

ExtendpdTimeType Describes added time informatiow! The time interval may recur periodically,
as indicated by the Recurrengééand numOfRecurrences attributes.

Recurrpnce Indicates whether the time interval recurs periodically, and the recurrence
frequency. The values allewed are defined as follows:

— none: indicates_that the associated temporal interval is nonrecurring;

— daily: indicates that the associated temporal interval recurs on a daily|
basis;

— weekly: indicates that the associated temporal interval recurs on a
weekly basis;

<\" monthly: indicates that the associated temporal interval recurs on a
monthly basis;

— annually: indicates that the associated temporal interval recurs on an
annual basis.

Other values that are datatype-valid with respect to string (XML Schema
Part 2) are reserved. By default, the time interval is non-recurring. If the
value of this attribute is not “none”, the date and time given in this description
specifies the date and time of the first occurrence of the event.

numOfRpcurxgehces Indicates how many times the time interval recurs (optional). For example,
when Recurrence="daily", the value of numOfRecurrences denotes the number
of days that the PreferenceCondition shall be in effect. This attribute shall
not be used when the time interval is not recurring (Recurrence="none").
When a time interval recurs (as indicated by the recurrence attribute) and
the numOfRecurrences attribute is not present, the time interval when the
PreferenceCondition shall bein effect recursindefinitely. When the time
interval recurs and the numOfRecurrences attribute is present, the time
interval indicated by the Time element is the first interval in the sequence
of time intervals when the PreferenceCondition shall be in effect. In this
case, the Time element shall include a specific time instant (date and time)
that specifies the start of the first interval.
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4.4.3 Examples

<ud:Schedule>

<ud:ScheduleEvent xmlns:ct="urn:mpeg:mpeg-ud:2014:01-CT-NS"
descriptionMethod="byAgent" eventName="103rd Meeting" startTime="2015-09-30T10:00:00Z">

<ud:RecurrenceInfo>
<ct:startTime>2015-09-30T10:00:00z</ct:startTime>
<ct:duration>P10D</ct:duration>
</ud:RecurrencelInfo>
</ud:ScheduleEvent>
</ud:Schedule>

1.5 LocationType

['his subclause describes a structure of LocationType element. LocationTypéNnclude Location and
bemanticLocation elements.

#.5.1 Syntax

<complexType name="LocationType">

<sequence>
<element name="GeographicLocation" type="mpeg7%PlaceType" minOccurs="0"/>
<element name="SemanticLocation" type="mpegZ}3S€manticPlaceType" minOccurs="0"}>

</sequence>

</complexType>

14.5.2 Semantics

Name Definition

LocationType This data type represents geographical and semantic location of thie user.
GeographicLocation Describes a geographical location.

SemanticLocation Describes a semantic location.

#.5.3 Examples

[his example indicated use of Location. In this case, the place is a university in Madrid, Spain.

<cd:Location)
<ct:GeographiclLocation>
<mpeg’:Name xml:lang="en">Madrid</mpeg7:Name>
<mpeg’:GeographicPosition datum="itrf">
<mpeg7:Point latitude="35.5" longitude="135.75" altitude="100"/>

</mpeg’:GeographicPosition>

<mpeg7:AdministrativeUnit type="city">Madrid</mpeg7:AdministrativeUnit>
<mpeg7:PostalAddress>
<mpeg7:AddressLine>E.T.S.Ing. Telecommunication</mpeg7:AddressLine>
<mpeg7:AddressLine>Universidad Politecnica de Madrid</mpeg7:AddressLine>
<mpeg7:AddressLine>Ciudad Universitaria s/n</mpeg7:AddressLine>
<mpeg7:Postingldentifier>E-2804</mpeg7:PostingIdentifier>
</mpeg7:PostalAddress>

</ct:GeographicLocation>

</cd:Location>
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4.6 ClassificationSchemeAliasType

The classificationSchemeAliasType assigns an alias to a classification scheme. When a classification
scheme is referenced, an abbreviated reference form can be used.

4.6.1 Syntax

<complexType name="ClassificationSchemeAliasType">

<complexContent>

extension base="anyType">
<attribute name="alias" type="NMTOKEN" use="required"/>
<attribute name="href" type="anyURI" use="required"/>
/extension>

</cpmplexContent>

</compflexType>

4.6.2 |Semantics

Name Definition

ClassifficationScemeAliasType Describes an aliasforaClassificationSeheme referenced by a URI

alias Describes the alias assigned to the’classification scheme. The scope of]
the alias assigned shall be the entire.description regardless of where the
ClassificationSchemeAlias dpp€ars in the description.

href Describes a reference to the classification scheme that is being aliased using
a URI. The classification schemes shall be referenced using the identifying|
value defined by the uriattribute of the ClassificationScheme.

4.6.3 |Examples

<!-- Define schema aliases --> <Classific¢ationSchemeAlias alias="s1"

href="jirn:mpeg: mpeg2l:UD:CS:DeviceGakégoryCs:2016"/>

<!-- Rpfer to the term using the‘schema aliases -->
<ud:DeficeCategory>:S1:1</udyDeviceCategory> <!-- :S1:1 means watch --
>

4.7 (bjectType

This orfjectType~describes the object which is used by user, service provider and recommendatior
engine.

4.7.1 |Syntax

<complexType name="ObjectType">
<sequence>
<element name="ObjectID" type="ID" minOccurs="0"/>
<element name="ObjectName" type="Name" minOccurs="0"/>

<element name="ObjectActivity" type="mpeg7:ControlledTermUseType" minOccurs="0"
maxOccurs="unbounded" />

<element name="ObjectCategory" type="mpeg7:ControlledTermUseType" minOccurs="0"/>
<element name="ObjectInformationURI" type="anyURI" minOccurs="0"/>

<element name="ObjectLocation" type="ct:LocationType" minOccurs="0"/>

</sequence>
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<attribute name="ObjectFormat" use="optional">

<restriction base="NMTOKEN">

value="Visual"/>
value="Audio"/>
value="Video"/>
value="Text"/>

value="Image"/>

</restriction>
</simpleType>
</attribute>

</complexType>

4.7.2 Semantics

Name Definition

ObjectType This data type describes the objects offer&d’by the service. All kind pfitems
that are provided by a service providérican be an object.

ObjectID Describes an object ID used for idéntifying an object in ObjectType

ObjectName Describes the name of the object.

ObjectActivity Describes the activity of the ebject intended by the user. In case df visual
object, value for this elément can be vibrating, flickering, appearfing and
disappearing.

ObjectCategory Describes the category of the object, such as similar object’s repres¢ntative

name. Terms forthe’'objectCategory are specified by the ObjectCat¢goryCS

(urn:mpeg:mpPeg2l:UD:CS:0bjectCategoryCS:2016).

ObjectInformationURI

Describes'the information about URI associated with the object, if the object
contains additional information for the other objects or services.

ObjectLocation

Describes the geographic location of the real-world location for the object
(e:g. GPS).

ObjectFormat

Describes type for the media format of the object. (e.g. visual, audig, video,
text, image).

#.7.3 Examples

<ctsObjectLocation>

<sd:ServiceObject¥nformation ObjectFormat="Visual">

<ct:0bjectID¥ID195</ct:0bjectID> <ct:ObjectName>Burger King</ct:ObjectName>
<ct:0bgectCategory href="urn:mpeg:mpeg2l:DU:CS:0bjectCategoryCS:2016:0203

"><Namexfast food</Name></ct:0ObjectCategory>
<ggrObjectInformationURI>http://www.mpeg-ud.com/</ct:0bjectInformationURI>

<ct:Geographiclocation>

</ct:0bjectLocation>

<GeographicPosition datum="itif">
<Point longitude="-110" latitude="20" altitude="50"/>
</GeographicPosition>

</ct:GeographicLocation>

</sd:ServiceObjectInformation>
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4.8 InformationAccessUserGroup

4.8.1

Syntax

This Syntax is InformationAccessUserGroup type.

<compl

<se

</s
<at

</comp

exType name="InformationAccessUserGroup">
quence>

<element name="UserID" type="mpeqg7:UserlIdentifierType" maxOccurs="unbounded"/>

bquence>
Fribute name="GroupID" type="anyURI"/>
lexType>

Informg

tionAccessUserGroup type has InformationAccessID type. InformationAccessIDescribes thg

list of ofher users who can access private information.
4.8.2 [Semantics
Name Definition
InformptionAccessUserGroup Describes the group of other uséps who can access private in-
formation.
UserID Specifies the list of user’s Iibelonging to the group that can access
private information.
GroupIp Specifies the identifierof the group.
5 Uspr description
5.1 UserDescriptionType
This clduse specifies User Description (UD)-which contains root elements at the basis of individual usg
cases.
5.1.1 |Syntax
<complgxType name="UD">
<copnplexContent>
extension bases="ud:BaseUserType">
<sequendey
<element name="InformationAccessGroup" type="ct:InformationAccessUserGroup"
minOcclrs="0" mmakOccurs="unbounded" />
<element name="ClassificationSchemeAlias" type="ct:ClassificationSchemeAli
asTypel' minOecurs="0" maxOccurs="unbounded" />
<element name="UserID" type="mpeg7:UniquelDType"/>
<element name="UserProfile”™ type="ud:UserProfileType” minOccurs="0"/>
<element name="UsageHistory" type="ud:UsageHistoryType" minOccurs="0"/>
<element name="Preference" type="ud:PreferenceType" minOccurs="0"/>
<element name="Emotion" type="ud:EmotionType" minOccurs="0"/>
<element name="Schedule" type="ud:ScheduleType" minOccurs="0"/>
<element name="Activity" type="ud:ActivityType" minOccurs="0"/>
<element name="Representation" type="ct:0bjectType" minOccurs="0"/>
<element name="Intention" type="ud:IntentionType" minOccurs="0"/>
<element name="Knowledge" type="ud:KnowledgeType" minOccurs="0"/>
<element name="ObjectSharing" type="ud:0bjectSharingType" minOccurs="0"/>
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ISO/IEC 21000-22:2022(E)

<element name="ServiceUsagePattern" type="ud:UsagePatternType"

<element name="LoudnessPreferences" type="ud:LoudnessPreferencesType"/>

<element name="VisualExpressionPreference" type="ud: VisualExpressionPreferenc

<element name="ConsecutiveVibrationPreference" type="ud: ConsecutiveVibrationP

<attributeGroup ref="ct:commonAttributes"/>

</extension>
</complexContent>
</complexType>
b.1.2 Semantics
Name Definition
UD Serves as the root element of the MPEG-21. UD)Format. The uD elemgnt shall

be used as the topmost element to make.tseér description in an instance of
MPEG-21 UD Format.

UserDescriptionType

Specifies the syntax of the root element. This datataype is a set of ¢lescrip-
tions which may contain static and dynamic information about user] Within
this Type, UserProfile, Préference, Emotion, ScheduleorAdtivity
element shall be instantiated.

InformationAccessGroup

Describes the group of.other users who can access private information.

ClassificationSchemeAlias

Specifies an alias foka.ClassificationScheme to be referenced within the
UserDescriptiofFype by a simplified URIL

UserID Describes the.unique identifier of a user.

UserProfile Describes gser profile based on UserProfileType

UsageHistory Describes'usage history based on UsageHistoryType. This elenjent can
représent user’s history for a given service, such as searching o movie
recommendations.

Preference Describes preference based on PreferenceType.

Emotion Describes emotion based on EmotionType. This type represents user’s
emotion, including its changes over time.

Schedule Describes schedule based on ScheduleType.

Activity Describes user activity based on ActivityType.

Representation, Describes the representation such as user character and image usefl by the
user. This element can be used to describe user character on the social jetwork.

Intention Describes a list of intentions related to specific actions which a giyen user
may perform with a multimedia object.

Knowledge Describes a piece of knowledge that the user wants to share for recommen-
dation purposes.

ObjectSharing Describes the condition of authority (e.g. 1D, ownership and accessibility of
object) for the sharing and accessing of object to user or external service.

UsagePattern Describes various patterns about usage of user based on UsagePatternType.
Users use alot of applications and services for a variety of reasons. UsagePattern
might be used to figure out user’s characteristics.

commonAttributes

Describes a group of attributes for the CommonAttributes. The syntax and
semantics of commonAttributes are specified in General Description.

ServiceUsagePattern

Describes various patterns about usage of service by the user.

LoudnessPreferences

Describes static or dynamic personal and group audio preferences (e.g. audio
levels, audio level history, and song preferences) and the usage history which
helps with selecting appropriate audio service.
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Name Definition

VisualExpressionPreference A set of data edited by user’s intention/emotion or created by recognizing
user’s situation/condition.

ConsecutiveVibrationPreference Describes preferred duration/interval/period/amplitude/ frequency of
consecutive vibration

5.2 UserProfileType

The US 1 Pl Ufi}CT_y lJC 1 Cl}l CDClltD t]llC abbtl QLt LUllLClJt Uf d "uac1 ". CUllLl CtC}_y, d uUusScTl Cadll bC d lJCl SVUlI, dl
organiZzation (e.g. a company), a group of persons (e.g. a musical ensemble), a device or other mixed usei
(e.g.achtand a person).

5.2.1 (Syntax

<complexType name="UserProfileType" abstract="true">
<cofnplexContent>
extension base="ud:BaseUserType">
<sequence>
<element name="Specialty" type="mpeg7:termReferencelistType" minOccurs="0" />
</sequence>
/extension>

</cpmplexContent>

</compflexType>

5.2.2 |Semantics

Name Definition

UserPrpfileType Describes a basic.entity of user information (abstract). The User Profile entity|
shall correspand to one of a variety of a user including a person, a person
group, an Qrganization, a device, a mixed user and so forth.

Speciaflty Descrjbesa specialty that this user has in various fields.

5.2.3 |Examples

<ud:UsprProfile xsi:type="udsPersonProfileType">
<ud|: Specialty>urn:mpegsmpeg2l:UD:CS:UserSpecialtyCS:2016:01</ud:Specialty>
</ud:UperProfile>

5.3 PersonProfileType

The pPetsonBr&fileType describes a person entity. The PersonProfileType can be used to describg
individpalbaSic properties of a human being.

5.3.1 Syntax

<complexType name="PersonProfileType">
<complexContent>
<extension base="ud:UserProfileType">
<sequence>
<element name="PersonInformation" type="mpeg7:PersonType" minOccurs="0"/>
<element name="Birthtime" type="dateTime" minOccurs="0" />
<element name="Language" type="ud:LanguageType" minOccurs="0"

maxOccurs="unbounded" />
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<element name="Accessibility" type="ud:AccessibilityType" minOccurs="0"/>
<element name="RelationshipStatus" minOccurs="0">
<simpleType>
<restriction base="string">

<enumeration value="single"/> <enumeration value="engaged"/> <enumeration
value="married"/> <enumeration value="separated"/> <enumeration value="divorced"/>
<enumeration value="widowed"/> <enumeration value="in a relationship"/> <enumeration
value="in an open relationship"/> <enumeration value="it is complicated"/> <enumeration
value="other"/>

<enumeration value="unspecified"/>
</restriction>
</simpleType>
</element>

<element name="Gender" type="ud:GenderType" minOccurs="0"/> <element
name="SocialInformation" type="ud:SociallInformationType"

minOccurs="0" maxOccurs="unbounded"/>
</sequence>

</extension>

</complexContent>

</complexType>

b.3.2 Semantics

Name Definition

PersonProfileType Describes some basic'properties of a human being.

PersonInformation Inherits the structure from the MPEG-7: PersonType.

Birthtime This elementdescribes the user’s birthtime.

Language Describe properties of one or more specific languages that this usef is able
to use,

Accessibility Describe the user’s need to access digital resources and the user|s detail
impairment information in the context of audiovisual condition.

RelationshipStatus This element describes the relationship status of the user

Gender This element indicates the gender of the user.

SocialInformation Describes information on the social communities subscribed by the user,

and provided by a given service.

5.3.3 Examplés

<ud:UserPrgfile xsi:type="ud:PersonProfileType">
<ud:Spgcialty>urn:mpeg:mpeg2l:UD:CS:UserSpecialtyCS:2016: 01</ud:Specialty>
<udsPersonInformation>

<mpeg7:Name xmlns:mpeg7="urn:mpeg:mpeg’:schema:2004">

ool Catzan m EW-N RPN ool Catzan m moac . m
kaat et N I baat et N WA\
=2 * =2 * =0 *

<mpeg7:PersonDescription>Mpeg-UD Member</mpeg7:PersonDescription>
<mpeg7:Nationality>KR</mpeg7:Nationality>
</ud:PersonInformation>
<ud:Gender>female</ud:Gender>
</ud:UserProfile>

5.4 OrganizationProfileType

OrganizationProfileType can be used to describe the profile of an organization.
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5.4.1 Syntax

<complexType name="OrganizationProfileType">
<complexContent>
<extension base="ud:UserProfileType">
<sequence>

<element name="OrganizationInformation" type="mpeg7:0rganizationType"/>

</sequence>

<Jextension>

</cpmplexContent>

</compflexType>

5.4.2 |Semantics

Name Definition
OrganipationProfileType Describes the profile of the organization.
OrganipationInformation Describes basic properties of the organization usingMPEG- 7:0rganizationType.

5.4.3 |Examples

<ud:UsprProfile xsi:type="ud:OrganizationProfileType">
<ud|: Specialty></ud:Specialty>
<udfOrganizationInformation>
mpeg7 :Name>MPEG-UD Group</mpeg7:Name>
<mpeg7:Kind>
<mpeg7:Name>Mpeg—- SYSTEM Subgroup<#peg7:Name>
</mpeg7:Kind>

</up:0rganizationInformation>

</ud:UperProfile>

5.5 DeviceProfileType

DevicefrofileType can be used toydescribe the profile of a device acting as user.

5.5.1 |Syntax

<complexType name=YDewviceProfileType">
<copmplexConterig>
extensi¥oR{ base="ud:UserProfileType">
<s&qgquence>
<element name="Device" type="mpeg2l:TerminalCapabilityBaseType"/>

<element name="DeviceCategory" type="mpeg7:termReferencelistType"
minOccurs="0"/>

</sequence>
</extension>

</complexContent>

</complexType>

5.5.2 Semantics

Name Definition
DeviceProfileType Description of the device profile.
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Name Definition
Device Description of the device capabilities
DeviceCategory Terms for the DeviceCategory are specified by the DeviceCategoryCS (urn:

mpeg: mpeg2l: UD: CS: DeviceCategoryCS: 2016}

5.5.3 Examples

<ud:UserProfile xsi:type="ud:DeviceProfileType">

<ud:Device xsi:type="mpeg2l:DisplaysType">

<mpeg2l:Display>
<mpeg2l:DisplayCapability xsi:type="mpeg2l:DisplayCapabilityType">
<mpeg2l:ScreenSize horizontal="42" vertical="41"/>
</mpeg2l:DisplayCapability>
</mpeg2l:Display>

</ud:Device>

<ud:DeviceCategory>urn:mpeg:mpeg2l:UD:CS:DeviceCategoryCS:2016:0001</
ud:DeviceCategory>

</ud:UserProfile>

5.6 GroupedProfileType

FroupedProfileType can be used to describe basic attributes of a group, intended as a set of usérs.

b.6.1 Syntax

<complexType name="GroupedProfileType">
<complexContent>
<extension base="ud:UserProfilelype">

<choice minOccurs="2" maxQccurs="unbounded">

<element name="Usen",'type="ud:UserProfileType" /> <element name="UserRef
type="anyURI"/>

</choice>
</extension>
</complexContent>

</complexType>

5.6.2 Semantics

Name Definition
GroupedRrofileType Describes an individual group’s basic profile.
Uset Describes information about one of the group’s members. (e.g. onefof User

Profile, Device Profile, Organization Profile).

UserRef A reference to a group’s member through the specification of its URI.

5.6.3 Examples

<ud:UD>
<ud:UserID>
<ud:UserID>ID 35243</ud:UserID>
</ud:UserID>
<ud:UserProfile xsi:type="ud:GroupedProfileType">

<ud:User xsi:type="ud:PersonProfileType">
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<ud:PersonInformation>
<mpeg7:Name><mpeg7:GivenName>Jim</mpeg7:GivenName></mpeg7:Name>
</ud:PersonInformation>
</ud:User>
<ud:UserRef>ID 3023 Jim</ud:UserRef>
<ud:UserRef>ID 303 John</ud:UserRef>

</ud:UserProfile>

</ud:UD>

5.7 UsageHistoryType

The UsdgeristoryType describes the history of interaction and consumption of multimedia..

5.7.1 |Syntax

<complpxType name="UsageHistoryType">
<complexContent>

extension base="ud:BaseUserType">
<sequence>

<element name="DetailedUserInteraction" type="ud:DetdiledUserInteractionType"
minOcchrs="0"/>

<elemeht name="ServiceUsageInformation" type="ud:ServiceUSageInformationType"
minOcchrs="0" />

</sequence>
/extension>
</cpmplexContent>
</compllexType>
<complpxType name="DetailedUserInteractionType">
annotation>

<documentation>The main compl€x type describing detailed interaction with
multimpdia items</documentation>

/annotation>
sequence>
<element name="MultimediaExperiences">
<complexType>
<sequenge>

<element name="MultimediaExperience" type="ud:MultimediaExperienceType"
maxOcchrs="unbounded¥ />

<7/element>
XY sequence>
</complexType>
</element>

seguence>

</complexType>
<complexType name="ServiceUsageInformationType">
<sequence>
<element name="ServiceID" type="sd:ServiceDescriptionType"/>
<element name="UsageTime" type="ct:TimeType"/>

</sequence>

</complexType>
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5.7.2 Semantics

Name Definition

UsageHistoryType Specifies the history of interaction and consumption of multimedia.
MultimediaExperiences The set of multimedia experiences of the user.
ServiceUsageInformation Describes information about service usage based on

ServiceUsageInformationType. Users use a lot of applications and
services for a variety of reasons. When encountering a problem such as

cfr\rngn limitation and PrOAram errors; it mig]'\f be difficult to-describe

usage history completely. In this case, ServiceUsageInfornfatfion ele-
ment can be used to helps to summarize information aboutuasage history.

DetailedUserInteraction Structure containing information about the multimedja experi¢nces of
the user.

UsageInformationType Describies a general information related to usage.

SeivicelD Describes the service used by the user.

UsageTime Describes time duration for service usage. The syntax and semgntics of

TimeType are specified in General Description.

5.7.3 Examples

<ud:UsageHistory>
<ud:ServiceUsageInformation>

<ud:ServicelID xmlns:ct="urn:mpeg:mpeg2l:UD:Cr:2016" xmlns:sd="urn:mpeg:mpeg2ljUD:
SD:2016">

<sd:ServicelID>13243</sd:ServicelD>
<sd:ServiceGeneralInformation>

<sd:ServiceName>Servicel</sdiServiceName> <sd:ServiceProviderNape>Ser
viceProvider</sd:ServiceProviderName>.

</sd:ServiceGeneralInformatten>

<sd:ServiceTargetInformatawon></sd:ServiceTargetInformation>
<sd:IsServiceAvailable>true</sd:IsServiceAvailable>

</ud:ServicelID>

<ud:UsageTime>

<startTime/Zmlns="urn:mpeg:mpeg2l:UD:CT:2016">2016-01-03T09:00:00Z</
startTime>

<endTifm@ xmlns="urn:mpeg:mpeg2l:UD:CT:2016">2016-01-03T09:40:002</endTije>
</ud:UsggeTime>

</ud:SexwiceUsageInformation>

</ud:Usdgel{istory>

5.8 EventType

A\nabstract representation of a generic event.

5.8.1 Syntax

<complexType name="EventType" abstract="true">
<annotation>
<documentation>An abstract representation of a generic real event</documentation>
</annotation>
<sequence minOccurs="1" maxOccurs="unbounded">
<element name="Coordinates">

<complexType>

<sequence>

© ISO/IEC 2022 - All rights reserved 17


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

<element name="Location" type="ct:LocationType" minOccurs="0"/>
</element>
<element name="Time" type="ct:TimeType" minOccurs="0"
maxOccurs="unbounded" />
</element>
</sequence>

</complexType>

</element>

</spquence>

</compflexType>

5.8.2 |Semantics

Name Definition
eventTlype An abstract representation of a generic real event.
Coordipates Spatial and temporal coordinates of the event. Mulfiple Coordinates model

events occurring in distributed space and time, {e¢g: listening to a CD track|
by track when driving from office to home).

Locatipn The location where the event occurs.

Time The (sequence of) time interval(s) or tim@point(s) at which the event occurs.

5.8.3 |Examples

“EventType” is an abstract complex type. Examples are pro¥dided in sections related to derived types.

<ud:Schedule>

ud:ScheduleEvent xmlns:ct="urn:mpeg:mpeg-ud:2014:01-CT-NS"
descriptionMethod="byAgent" eventName="103rd\Meeting" startTime="2015-09-30T10:00:002">

<ud:RecurrencelInfo>
<ct:startTime>2015-09-30T10<.00:00z</ct:startTime>
<ct:duration>P10D</ct:duxation>
</ud:RecurrencelInfo>
/ud:ScheduleEvent>
</ud:Sghedule>

5.9 ImteractionAtomTFype

This complex type specifies the common structure of pieces of multimedia consumed or provided by 3
user.

5.9.1 |Syntax

<complpxType name="InteractionAtomType'>

<annotation>

<documentation>An abstract representation of observables and artefacts</
documentation>

</annotation>
<sequence>
<element name="Role" type="anyURI">
<annotation>

<documentation>A piece of metadata that expresses the functionality of an
interaction atom (e.g. an observable or an artefact) while in a specific state. For
example, if the user adds a text part (artefact) with the intention of annotating an
image (observable), then the role of such text will be "annotation"</documentation>
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</annotation>

</element>

<element name="MultimediaObject">
<annotation>

<documentation>Any type of data that can be handled by a device in order to
produce multimedia contents, e.g. in video, audio, text formats. The description of a
multimedia object may include its low-level characteristics (e.g. the "colour histogram"
of a video). A multimedia object can play a role as an observable or as an artefact
during a state of a multimedia experience. Multimedia objects comprise the following

i = loa . m = T (K] 2 12 s k] 12 2 I e
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</documentation>
</annotation>
<complexType>
<complexContent>
<extension base="didl:ItemType">
<sequence>

<element name="SourceService" type="sd:ServiceDescriptionType"
minOccurs="0"/>

</sequence>
</extension>
</complexContent>
</complexType>
</element>
<sequence minOccurs="0">
<element name="Composition">
<complexType>
<sequence maxOccurs="unbounded">
<element name="Artefgct" type="ud:ArtefactType"/>
<element name="Obsexvable" type="ud:0ObservableType"/>
</sequence>
</complexType>
</element>
</sequence>

</sequence>

</complexType>

.9.2 Semantics

Name Definition

InteracgignAtomType Specifies the common structure of pieces of multimedia consumed) or pro-
vided by a user.

Rolée Specifies the functionality of an interaction atom (e.g. an observaljle or an
artefact) whilein a state ofaMultimedia Experience.Values for the|content
of this element are specified In InteractionAtomRoOIeCS (urn:mpeg: mpeg2
1:UD:CS:InteractionAtomRolesCS:2016).

MultimediaObject Specifies descriptions of multimedia iteam consumed or provided by a user
and its source service.

Composition Any composition of Artefacts or Observables.

5.9.3 Examples

InteractionAtomType iS an abstract representation of observables and artefacts available for a user
in a certain State of a MultimediaExperience. The following example illustrates a case in which in the
same State of a MultimediaExperience a user produced on Artefact and observed one Observable.

© ISO/IEC 2022 - All rights reserved 19


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IE

C21000-22:2022(E)

<St

ate>
<Artefacts>
<Artefact>
<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
</Artefact>
</Artefacts>

Observables>
<Observable>
<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
<UsageEvent>...</UsageEvent>
</Observable>
/Observables>
cate>

5.10 ArtefactType

A speci
Anarte

or seledted by the user during a specific state of his/her multimedia experience.

fic multimedia object provided by the user while in a specifi€/state of a Multimedia Experience
fact is any multimedia object actively generated by a user,/(¢:g. tags, annotations, voice recording]

5.10.1 |Syntax
<complpxType name="ArtefactType">

<anhotation>

<documentation>A specific multimedia object provided by the user while in a

speciffic state of a Multimedia Experiduce. An artefact is any multimedia object actively
generafed by a user (e.g. tags, annaetations, voice recording) or selected by the user
during| a specific state of his/her(multimedia experience</documentation>

</ahnotation>

<complexContent>

extension base="ud:InfleractionAtomType"/>

</cpmplexContent>

</compllexType>

5.10.2 |Semantics

Name Definition

artefaptPype A specific multimedia object provided by the user while in a specific state
ofaMultimedia Experience.An artefactis any multimedia objectactively|
generated by a user (e.g. tags, annotations, voice recording) or selected by
the user during a specific state of his/her multimedia experience.

5.10.3 Examples

This example illustrates a case in which in a specific state of a MultimediaExperience a user has
produced 3 artefacts.

<State
<Artef

<Ro

20

>
act>

le>...</Role>
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<MultimediaObject>...</MultimediaObject>
</Artefact>
<Artefact>
<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
</Artefact>
<Artefact>
<Role>...</Role>

<MultimediaObject>...</MultimediaObject>
</Artefact>

</State>

5.11 ObservableType

A specific multimedia object that the user may decide to use, while in- a*specific state of |his/her
multimedia experience. An observable is any multimedia object enjoyable by the user in a specific state
[e.g. an image displayed on the graphic interface).
5.11.1 Syntax
<complexType name="ObservableType">
<annotation>
<documentation>A specific multimedia obgeat that the user may decide to use, while
in a specific state of his/her multimedia experience. An observable is any multimedfa
object enjoyable by the user in a specificysfate (e.g. an image displayed on the grpphic
interface)</documentation>
</annotation>
<complexContent>
<extension base="ud:InteractionAtomType">
<sequence minOccurs="0",'maxOccurs="unbounded">
<element name="UsageEvent">
<annotatiom>
<documentation>A specific event which occurs every time the user
decides to actually ¥se~an observable (e.g. when the user is reading a text, watchihg a
video, ...)</documgntation>
<{amotation>
<complexType>
<complexContent>
<extension base="ud:EventType">
<attribute name="usageType" type="anyURI"/> </extension>
</complexContent>
</complexType>
element
</sequence>
</extension>
</complexContent>
</complexType>
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5.11.2 Semantics

Name Definition

UsageEvent Structure containing information about when the observable has been ac-
tually used by the user. A specific event which occurs every time the user
decides to actually use an observable (e.g. when the user is reading a text,
watching a video, etc.).

5.11.3 Examples

This expmple illustrates a case in which a user identified with U100 has observed an observable duting
a periodl starting and ending at specific points in time at an unknown location.

<?xml

<UD xmflns="urn:mpeg:mpeg2l:UD:UD:2016" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema—
instange" xsi:schemalocation=" urn:mpeg:mpeg2l:UD:UD:2016 1.MPEG-UD-UD.xsd!'>

<UserIp>U100</UserID>

<Obpervables>

yersion="1.0" encoding="UTF-8"72>

Observable>
<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
<UsageEvent>
<Coordinates>
<Time><ct:StartTime>2001-12-17T09:30x4 N </ct:StartTime</Time>
</Coordinates>
</UsageEvent>
</Observable>
/Observables>

5.12 MultimediaExperienceType

The corhplex set of events (states and usage events) representing the fruition by the user, within a giver
time interval, of a certain numbet of multimedia contents.

5.12.1

Syntax

<compl

<an

fruiti
conten,

</a

<se

</element>
</sequence>

</complexType>

ExType name="MultimediaExperienceType">

hotation>

documepptation>The complex set of events (states and usage events) representing the
bn by €he user, within a given time interval, of a certain number of multimedia
ks</dgCumentation>

hfvotation>

quence>
<element name="States">
<complexType>
<sequence maxOccurs="unbounded">

<element name="State" type="ud:StateType"/> </sequence>
</complexType>

22
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Name Definition

States The states that compose the multimedia experience.

State A specific event, identified by a set of “variables” or “coordinates” univocally
identifying the set of interaction atoms and their respective roles in a given
state of the multimedia experience.

E 12 2 Dyuananlac

e w—rye l.‘Aulllyl\fn)

['his example shows the structure of a MmultimediaExperience as a sequence of different-statg¢s, each
pccurring at certain moments in time. In each state, the user may observe observables or produce
hrtefacts. In the first and last state, there is information about the usage event of the observablg.

<MultimediaExperience>
<States>
<State>
<Coordinates>

<Time>

</Time>
</Coordinates>
<Observables>

<Observable>

<UsageEvent>

<Time>

</Time>

</UsageEvent>
</Observable>
</Observables>
</State>
<State>
<CeOrdinates>

<Time>

</Time>

</Coordinates>

<ct:startTime>2001-12-17T09:30:47Z </ct:startl{me>

<Role>...</Role>
<MultimediaObject>...</MultimediaObject>

<Coordinates>

<ct:startTime>2001-12-17T09:30:472</ct:startTime>

</Coordinates>

<ct:startTime>2001-12-17T09:40:4772</ct:startTime>

ATLLeLldClL
<Artefact>

<Role>...</Role>

</Artefact>
</Artefacts>
</State>
<State>
<Coordinates>

<Time>
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<MultimediaObject>...</MultimediaObject>

23


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

<ct:startTime>2001-12-17T09:40:47z</ct:startTime>
</Time>
</Coordinates>
<Artefacts>
<Artefact>

<Role>...</Role>
<MultimediaObject>...</MultimediaObject>

</Artefact>
/Artefacts>
</Skate>
<Stpte>
Coordinates>

<Time>

<ct:startTime>2001-12-17T09:45:47zZ</ct:startTime>
</Time>
/Coordinates>
<Obgervables>
Observable>
<Role>...</Role>
<MultimediaObject>...</MultimediaObject>
<UsageEvent>

<Coordinates>

<Time>
<ct:startTime>2001-12-17T09:50:47% </ct:startTime>

</Time>
</Coordinates>
</UsageEvent>
</Observable>
/Observables>
/State>
</Statps>
</MultfimediaExperience>

5.13 StateType

A specific event, identified by a set of “variables” or “coordinates”, univocally identifying the set of

interaction atoms and'their respective roles in a given state of the multimedia experience.

5.13.1 |Syntax

<complpxType name="StateType">

<anketatien
<documentation>A specific event, identified by a set of “variables” or
“coordinates” univocally identifying the set of interaction atoms and their respective
roles in a given state of the multimedia experience</documentation>
</annotation>
<complexContent>
<extension base="ud:EventType">
<sequence>
<element name="Artefacts" minOccurs="0">

<complexType>

<sequence>

24 © ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

<element name="Artefact" type="ud:ArtefactType" maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
<element name="Observables" minOccurs="0"> <complexType>
<sequence>

<element name="Observable" type="ud:0ObservableType"
maxOccurs="unbounded" />

Seguelice
</complexType>
</element>
<element name="SemanticallyRelatedStates" minOccurs="0"> <complexType>
<sequence>
<element name="StatesRef" minOccurs="1" maxOccurs="unbounded'">
<simpleType>
<list itemType="anyURI"/>
</simpleType>
</element>
</sequence>
<attribute name="criterion" type="anyURI"/>~&/complexType>
</element>
</sequence>

<attribute name="order" type="nonNegatiwelnteger"/> <attribute name="id"
type="anyURI"/>

</extension>
</complexContent>

</complexType>

5.13.2 Semantics

Name Definition

Artefacts Specifies the artefacts characterizing the state.

Observables Specifies the observables characterizing the state.

SemanticallyRelatedStates Specifies the structure pointing to semantically related states to the|current
state.

Criterion Specifies the pointer to the specific semantic of the relation. The vglues for

this attribute are specified in StatesSemanticRelationshipCS (urn :jmpeg:m
peg2l1:UD:CS:StatesSemanticRelationshipsCS:2016).

6.13.3<Examples

[his ‘example shows the structure of a state inside a MultimediaExperience of user U100. A sfate can
o L £ Yy 4 pa | 1. 1.l 1 1 ol -y 4 L 4 i h
LuUIlItalll au_y TTUIITUTT Ul dI LTIAULS dIIU UDSTT VAdUITS. 1IU Ldll AdalISU LUuIlIlalll IIIIUT ITIatIVUIl aDuutlt StdltTS U at are

semantically related to each other through the semanticallyRelatedstates structure.

<?xml version="1.0" encoding="UTF-8"7?>
<UD xmlns="" urn:mpeg:mpeg2l:UD:UD:2016"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="
urn:mpeqg:mpeg2l1:UD:UD:2016 1.MPEG-UD-UD.xsd">

<UserID>U100</UserID>

<States>
<State>
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<Artefacts>...<Artefacts>
<Observables>...</Observables>
<SemanticallyRelatedStates>
<StatesRef>...</StatesRef>
</SemanticallyRelatedStates>
</State>
</States>

5.14

PreferdnceType describes the preference related to the various services. Preference could be Conceived

of as a

style, s¢nsory effects preference, score of satisfaction, service usage preferences, preferenee on service
providdr, interested topics and multimedia can be a preference.

5.14.1

eferenceType

individual’'s attitude towards a set of objects. Interested topics, preference on_ presentation

Syntax

<compl

<co

minOcc

rences

onPref

tionPr

cesTyp

minOcc

minOcc

minOcc

</c

</comp

ExType name="PreferenceType">
plexContent>

extension base="ud:BaseUserType">

<sequence>

<element name="UserPreferences" type="mpedy/:UserPreferencesType"
Lrs="0"/>

<element name="AudioPresentationPrefierences" type="ud:AudioPresentationPrefe
Type" minOccurs="0"/>

<element name="DisplayPresentatidflPreferences" type="mpeg2l:DisplayPresentati
brencesType" minOccurs="0"/>

<element name="GraphicsPresenrationPreferences" type="mpeg2l:GraphicsPresenta
cferencesType" minOccurs="0"/>

<element name="TextPregentationPreferences" type="ud:TextPresentationPreferen
" minOccurs="0" maxOccurs="urtbounded" />

<element name="SerwlicePreference" type="ud:ServicePreferencesType"
Lrs="0"/>

<element name="[ranslationPreference" type="ud:TranslationPreferenceType"
irs="0"/>

<element gtamée="WebLinkPreferences" type="ud:WebLinkPreferenceType"
Lirs="0" maxOcelUrs="unbounded"/>

</sequenCe>
/extensdon>
bmplexCorttent>

| exT ype>

5.14.2

Semantics

Name

Definition

Prefer

enceType Describes the preference related to the various services. Preference could be
conceived of as an individual’s attitude towards a set of objects. Interested
topics, preference on presentation style, sensory effects preference, score
of satisfaction, service usage preferences, preference on service provider,
interested topics and media can be a preference.

26
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Name Definition
UserPreferences Describes the user's preferences pertaining to consumption of multimedia
content, in particular, filtering, searching and browsing of multimedia content.

The mpeg7:UserPreferencesType contains FilteringAndSearchPreferences,
BrowsingPreferences and RecordingPreferences, and contains an attribute
indicating whether the user's preferences may be updated automatically.

AudioPresentationPreferences Describes the preferencesofauserregarding the presentation or rendering or

audio resources. This element refers AudioPresentationPreferenc

esType.

DisplayPresentationPreferences Deoscribes prnﬁarnnr‘nc of 3 User vngarding the prncnhfnfinn orre

dering

of images and videos. This mpeg21:DisplayPresentationPreferen
includes descriptors of preferences related to the color and the con
of stereoscopic video. The ColorTemperaturePreference, the Brightn
erence, the SaturationPreference and the ContrastPreference desc
preferences of a User regarding the color of the displayedxisual con
terms of color temperature, brightness, saturation andcontrast, each

resType
version
pssPref-
ribe the
tentsin
bf which

is a usual color attribute of images. StereoscopicVideoConversion d¢scribes
the preferences of a User related to the conversion of 2D video to 3D stere-
oscopic video and also the conversion of 3D/stereoscopic video to 2D video.

GraphicsPresentationPreferences Describes presentation preferences relatedto graphics media. Thisfmpeg21
:GraphicsPresentationPreferengedType contains GeometryEmphasis,
TextureEmphasis and AnimationEmphasis element.

TextPresentationPreferences  Describes user's presentation préference related to text to be pres¢nted in
the display device.

ServicePreference Describes the level of preferences for specific services.

TranslationPreference Describes the preferences for translation services.

WebLinkPreferences Describes the preference related to the various weblinks

b.15 TextPresentationPreferencesType

[his TextPresentationPreferencesType describes the user's presentation preference related tq
be presented in the display device.

5.15.1 Syntax

textto

<complexType name="TextPresentationPreferencesType">
<sequence>
<element naméx"TextPropertyPreference" type="ud:TextPropertyPreferenceType"/>

<element nafle="TargetDisplayDeviceCapability" type="mpeg2l:DisplayCapabilityT
minOccurs="0"/&

</sequeneey

</complexType>

<comprexType name="TextPropertyPreferenceType">

<tomplexContent>

)/pe"

Eextension base—"mpegZl:Fonclype"

<attribute name="italic" type="boolean" use="optional" default="false"/>
<attribute name="oblique" type="boolean" use="optional" default="false"/>
<attribute name="bold" type="boolean" use="optional" default="false"/>
<attribute name="smallcap" type="boolean" use="optional" default="false"/>
<attribute name="underline" type="boolean" use="optional" default="false"/>
<attribute name="overline" type="boolean" use="optional" default="false"/>
</extension>

</complexContent>

</complexType>
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5.15.2 Semantics

Name Definition

TextPropertyPreference Describes the user’s preference of text properties such as font type, font
colour, font size, font style, etc.

TargetDisplayDevicCapability Describes the capabilities of the target display device to which text pres-
entation preferences describing in TextPropertyPreference element are
applied. The syntax and semantics of DisplayCapabilityType are specified
in ISO/IEC 21000-7.

italic Specifies whether italic style is used or not. The default value is “false”,

obliqup Specifies whether oblique style is used or not. The default value is “false”.
The oblique style is slightly slanted but the letterforms do not change shape.

bold Specifies whether bold style is used or not. The default value is'“false”.

smallCgp Specifies whether small-cap style is used or not. The defaultvalue is “false”.
The small-cap style is that all lowercase letters are converted to uppercase
letters.

underlfine Specifies whether underline style is used or not. The default value is “false”.

overlipe Specifies whether overline style is used or not..Thé default value is “false”.

5.15.3 |Example

<ud:UD
<udf:UserID>keti</ud:UserID>
<ud}: Preference>
ud:TextPresentationPreferences>

<ud:TextPropertyPreference fontColor="black" fontSize="10" fontType="arial"
italicfF"true" underline="true"/>

<ud:TargetDisplayDeviceCapability®
<mpeg2l:Mode>
<mpeg2l:Resolution horizontal="720" vertical="480"/>
</mpeg21 :Mode>
<mpeg2l:ScreenSize horizontal="49" vertical="52"/>
</ud:TargetDisplayDewideCapability>
/ud:TextPresentationRreferences>
</up:Preference>
</ud:Up>

5.16 WebLinkPreferenceType
WebLin}PrefereqceType type describes the preference related to the various weblinks.

WebLinkPregffarenceType type is composed of wWebLinkAddress element, WebLinkUsageHistoryTypd
element and preferenceLevel attribute for that link.

5.16.1 Syntax

<complexType name="WebLinkPreferenceType">
<sequence>
<element name="WebLinkAddress" type="anyURI"/>

<element name="WebLinkUsageHistory" type="ud:WebLinkUsageHistoryType" minOccurs="0"
maxOccurs="unbounded" />

</sequence>

<attribute name="preferencelevel" type="ct:ZeroToOnehundredRatioType"
use="optional" default="50"/>
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|</complexType> |

5.16.2 Semantics

Name Definition

WebLinkPreferenceType Describes the preference related to the specific weblink.

WebLinkAddress Describes the URI of the preferred weblink.

WebLinkUsageHistory Describes the usage history of a specific weblink

preferencelevel Describes a ranking of the weblink preference. Value ranges from () to 100

and default value is 50.

b.16.3 Example

<ud:Preference>
<ud:WebLinkPreferences>
<ud:WebLinkAddress></ud:WebLinkAddress>
<ud:WebLinkUsageHistory feedback="true">
<ud:Coordinates>
<ud:Time>

<ct:startTime xmlns:ct="urn:mpeg:mpeg2{:UD:CT:2016">2015-06-
04T18:13:51.072</ct:startTime>

</ud:Time>
</ud:Coordinates>
</ud:WebLinkUsageHistory>
</ud:WebLinkPreferences>

</ud:Preference>

.17 WebLinkUsageHistoryType

VebLinkUsageHistoryType type deseribes the usage history of a specific weblink.

5.17.1 Syntax

<complexType name="WebkinkUsageHistoryType">
<complexContent>
<exterision base="ud:EventType">
Jattribute name="feedback" type="boolean"/>
<fextension>

<JeomplexContent>

</compleXType>

b(17.2 Semantics

Name Definition
WebLinkUsageHistoryType Describes the usage history of a specific weblink.
feedback Describes the user feedback of a specific weblink. It represents one of two

values: TRUE or FALSE. (TRUE: positive feedback, False: negative feedback)

5.18 ServicePreferenceType

ServicePreferencesType describes the level of preferences for specific services. Every user can have
his personal preferences of the various services, respectively. A UD instance can contain preferences
about specific services.
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5.18.1 Syntax

<complexType name="ServicePreferencesType">
<sequence>
<element name="ServiceGeneralInformation" type="sd:ServiceGenerallInformationType"/>
</sequence>

<attribute name="preferencelevel" type="ct:ZeroToOnehundredOrdinalType"
use="required"/>

</complexType>

5.18.2 |Semantics

Name Definition

ServicpGeneralInformation Describes general information of the service. Service namegprovider name,
generic service information, service URI, service categoty,etc. can be de-
scribed by this type.

Speciaflty Indicate the priority or weight assigned to a particulauser preference, rela-

tive to other components. The range of the preference values is from 0 to 100.

5.18.3 |Examples

<ud:Prgference>
<ud|: ServicePreference preferencelevel="95">
ud:ServiceGeneralInformation>
<sd:ServiceName>Service</sd:ServiceName>
<sd:ServiceProviderName>Company</sd:ServateProviderName>
/ud:ServiceGeneralInformation>
</uf:ServicePreference>

</ud:Pfreference>

5.19 GeneralAudioPreferenceType

This GeheralaudioPreferencesTypedescribes the preferences for lossless and lossy audio services.

5.19.1 |Syntax

<complpxType name="GeneralAudioPreferenceType">
<sefuence>

element nafge="CreationInfo" type="cd:AudioEnvironmentType" minOccurs="0"/>
<elemepht name="TpsslessAudioFormat" type="ud:LosslessAudioFormatType" minOccurs="0"/>

element\name="LossyAudioFormat" type="ud:LossyAudioFormatType" minOccurs="0"/>
elemgnt name="AudioFileSize" type="ud:LosslessAudioFileSizeType" minOccurs="0"/>

€lement name="AudioMusicPreference" type="ud:AudioMusicPreferenceType"
minOccles="Qn

</sequence>
<attribute name="id" type="ID" use="optional"/>
<simpleType name="LosslessAudioFormatType'">
<restriction base="NMTOKEN">
<enumeration value="ApplelLossless"/>
<enumeration value="AdaptiveTransformAcousticCoding"/>
<enumeration value="aptXLossless"/>
<enumeration value="AudioLosslessCoding"/>

<enumeration value="DirectStreamTransfer"/>

<enumeration value="DolbyTrueHD"/>
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<enumeration value="DTSHDMasterAudio"/>
<enumeration value="FreeLosslessAudioCodec"/>
<enumeration value="MeridianLosslessPacking"/>
<enumeration value="MonkeyAudio"/>
<enumeration value="MPEG4SLS"/>

<enumeration value="OptimFROG"/>

<enumeration value="OriginalSoundQuality"/>

<enumeration value="RealAudioLossless"/>

ISO/IEC 21000-22:2022(E)

<enumeration value="Shorten"/>
<enumeration value="TrueAudiolLossless"/>
<enumeration value="WavPackLossless"/>
<enumeration value="WindowsMediaAudioLossless"/>
<enumeration value="Others"/>
</restriction>
</simpleType>
<simpleType name="LossyAudioFormatType">
<restriction base="NMTOKEN">
<enumeration value="CELT"/>
<enumeration value="AAC"/>
<enumeration value="MP3"/>
<enumeration value="0OGG"/>
<enumeration value="AMR"/>
<enumeration value="WMA"/>
<enumeration value="AC3"/>
<enumeration value="Speex"/>
<enumeration value="TwinVQ"/>
<enumeration value="Others"/®
</restriction>
</simpleType>
<simpleType name="AudioFiteSizeType'">
<restriction base="nonNegativelInteger"/>

</simpleType>

<enumeratdeon value="Rock"/>
<enumer&tion value="Blues"/>
<enume&ration value="ChildrenMusic"/>
<ghumeration value="Classical"/>
L€humeration value="Country"/>
<enumeration value="Dance"/>
<enumeration value="EasyListening"/>

<enumeration value="Electric"/>

<simpleType name=}AtdioMusicPreferenceType"> <restriction base="NMTOKEN">

<enumeration value="Rap"/>

<enumeration value="Gospel"/>

<enumeration value="Instrumental"/>

<enumeration value="Jazz"/>

<enumeration value="RockandRoll"/>

<enumeration value="Others"/>
</restriction>

</simpleType>

</complexType>
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5.19.2 Semantics

Name Definition

CreationInfo Describes user’s preference on the creating information for audio.
LosslessAudioFormat Describes user’s preference on the format type for lossless audio.
LossyAudioFormat Describes user’s preference on the format type for lossy audio
AudioFileSize Describes user’s preference on the actual file size for audio.
AudioMusicPreference Describes user’s preference on the preference of music for audio.
5.19.3 |Examples

<ud:CrpationInfo>
<cd:RefordingEnvironment>

<cd:HowlingLevel>3.4</cd:HowlingLevel>

<cdf: NumberOfMic>1</cd:NumberOfMic>
</cd:RpcordingEnvironment>
</ud:CfeationInfo>
<ud:LopslessAudioFormat>FreelosslessAudioCodec</ud:LosslessAudioFormat>
<ud:LopsyAudioFormat>AAC</ud:LossyAudioFormat>
<ud:LopslessAudioFileSizeType>5000000</ud:LosslessAudioFileSizeType>

<ud:AufioMusicPreference>Dance</ud:AudioMusicPreference>

5.20 AudioPresentationPreferencesType

5.20.1 |Syntax
<complpxType name="AudioPresentationPrefgiencesType">
<cofnplexContent>
extension base="mpeg2l:AudipPresentationPreferencesType">
<sequence>
<element name="GenenalAudioPresentationPreference" type="ud:GeneralAudioPref
erenceflype" minOccurs="0"/>

</c

</comp

tionEnfironmentPreferenceType" minOccurs="0"/>

<element name="A¥dioPresentationEnvironmentPreference" type="ud:AudioPresenta

</sequence>
/extension>
bmplexConterdt>

lexTypeX

5.20.2

Semantics

Name

Definition

Genera
erence

lAudioPresentationPref . . .
Describes the preference for lossless and lossy audio services

AudioP
Prefer

resentationkEnvironment Describes more precise information for audio services. The element refer-
ence ences AudioPresentationEnvironmentPreferenceTyp.

32
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5.21 AudioPresentationEnvironmentPreferenceType

5.21.1 Syntax

<sequence>

<complexType name="AudioPresentationEnvironmentPreferenceType">

<element name="RootMeanSquareValueRange" minOccurs="0" maxOccurs="unbounded">

COMPIEXTYPE

<sequence>

</sequence>

</complexType>

</element>

<sequence>

</sequence>

complexType>
</element>

maxOccurs="unbounded" />
</sequence>

</complexType>

<sequence>

</sequence>

</complexType>

<element name="MinRMS" type="float" minOccurs="0"/>

<element name="MaxRMS" type="float" minOccurs="0"/>

<attribute name="unit" type="mpeg7:termReferenceType" use="optional"/>

<element name="Min" type="float" minOccurs="0V7>

<element name="Max" type="float" minOccurs="0O""/>

<attribute name="unit" type="mpeg7:termR€fefenceType" use="optional"/> </

<complexType name="SpeakerLayoutType">

<element name="Brand" (Eype="string" minOccurs="0"/>

<element name="Channel" type="string" minOccurs="0"/>

<element name="ImpedanceRange" minOccurs="0" maxOccurs="{tslbounded"> <complexTlpe>

<element name="SpeakerLayoutPreferences” type="SpeakerLayoutType" minOccurs="p"

5.21.2 Semantics

Name

Definition

RootMeanSglareValueRange

Describes more precise information for audio services. This element refer-
ences ExtendedAudioPresentationPreferencesType.

MinRMS Describes the minimum value for RMS. The type of this element is f1oat.

MaXRMS Describes the maximum value for RMS. The type of this elementis ffloat.

unit Specifies the unit of the sensed value, if a unit other than the default unit is
used, as a reference to a classification scheme term that shall be using the
mpeg7:termReferenceType defined in ISO/IEC 15938-5:2003, 7.6. The
CS that may be used for this purpose is the UnitTypecCs defined in ISO/IEC
23005-6. The binary representation of the UnitTypecCs is also defined in
ISO/IEC 23005-6.

ImpedanceRange Specifies preferred range of impedance value. The range of impedance is
represented with Min and Max elements.

Min Describes the minimum value for impedance. The type of this elementis f1oat.

Max Describes the maximum value for impedance. The type of this elementis f1oat.

© ISO/IEC 2022 - All rights reserved
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Name Definition

SpeakerLayoutPreferences Describes more precise information about speaker layout. This element
references SpeakerLayoutType.

Semantics of the speakerLayoutType:

Name Definition

SpeakerLayoutType Describes more precise information about speaker layout. This element
references SpeakerlayvoutType

Brand Describes specific brand name of a particular speaker layout for specifying|
speaker layout. The value of this element shall follow the pattern of original
naming. Ex) 'Dolby' (0), 'dolby’ (X), 'DTX' (0), 'dtx' (X).

Channefl Describes channel layout for speakers. The value of this element isConstructed
with “channel number.woofer number” ex) '5.1', '22.2.

5.21.3 |Examples

The following description elements represent the audio related preferencesf the user whose id is
expresded with "keti001". They can be used either by the server or the terminal to adapt the presentatior
to the preferences of the user.

volumedontrol: In the example below, the user has the preference to Hear music very loud. As a result
0.85 is glesignated.

FrequerjcyEqualizer: This information represents the preference of a user to specific frequencies. This
informdtion consists of a set of frequency bands and its associated of attenuation values for the 31 IS
centre frequencies. In the example below, the first and the,second value of period specify a frequency
range, l.e. the start and the end frequency values of afrequency band, and the following frequency
the valyes represent the associated user equalizer preference values. The user preference value can bg
controlled in range [-15 dB, 15 dB] period.

AudibldFrequencyRange: This information represents the preferred audible frequency range in Hz. Ix
the example below, the person’s preferred antaudible frequency range is from 20 Hz to 20 kHz.

soundfield: The information represents the preference of a user for a specific soundfield. This
informdtion consists of the URI and.its associated parameters to designate a room impulse response. A5
an example, the adaptation engire can process its soundfield function convolving input audio resourcs
with imjpulse response signal in.the remote storage on the basis of this information.

Sonifefousspeed: It is ustdlly very difficult for User's with an auditory impairment to listen to fas
speech{The soniferougspeed is specified as a ratio, where 1 indicates the original speed; values othe;
than 1 [indicate multiplicative time-scaling by the given ratio (i.e. 0.5 specifies twice as fast and 2.(
indicat¢s half the griginal speed). In the example below, the soniferous speed preference is indicated ag
twice a} fast.

ExtendgdséuridfieldPreferences: The information represents the preference of RMS value and
impedapnee ranges. In this example, the range of RMS value is from 100W to 200W, the preferreg
impedance range for "keti001" is from 6 () to 8 ().

SpeakerLayoutPreferences: The information specifies the preferred loudspeaker layouts. In this
example, the user of "keti001" are usually preferred 'Dolby 5.1' channel sound.

<ud:UD>
<ud:UserID>keti</ud:UserID>
<ud:Preference>
<ud:AudioPresentationPreferences>

<mpeg2l:VolumeControl>0.85</mpeg2l:VolumeControl>
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<mpeg2l:FrequencyEqualizer>-10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 0 O O
0 10 10 10 10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 - 10</mpeg2l:FrequencyEqualizer>

<mpeg2l:AudibleFrequencyRange>
<mpeg2l:StartFrequency>20</mpeg2l:StartFrequency>
<mpeg?2l:EndFrequency>20000</mpeg2l:EndFrequency>
</mpeg2l:AudibleFrequencyRange>
<mpeg?2l:AudioOutputDevice>Loudspeaker</mpeg2l:AudioOutputDevice>
<mpeg2l:Soundfield>

MPpcgZ Lt IMPUISCRESPONsSe
href="https://www.sac.or.kr/concertHall/hallImp.wav">
<mpeg2l:SamplingFrequency>44100</mpeg2l:SamplingFrequency>
<mpeg2l:BitsPerSample>16</mpeg2l:BitsPerSample>
<mpeg2l :NumOfChannels>1</mpeg2l:NumOfChannels>
</mpeg2l:ImpulseResponse>
</mpeg2l:Soundfield>
<mpeg2l:SoniferousSpeed>0.5</mpeg2l:SoniferousSpeed>
<ud:AudioPresentationEnvironmentPreference>
<ud:RootMeanSquareValueRange>
<ud:MinRMS>100</ud:MinRMS>
<ud:MaxRMS>200</ud:MaxRMS>
</ud:RootMeanSquareValueRange>
<ud:ImpedanceRange>
<ud:Min>6</ud:Min>
<ud:Max>8</ud:Max>
</ud:ImpedanceRange>
<ud:SpeakerLayoutPreferences>
<ud:Brand>Dolby</ud:Brandx
<ud:Channel>5.1</ud:Channel>
</ud:SpeakerLayoutPrefererfices>
</ud:AudioPresentationEawironmentPreference>
</ud:AudioPresentationPreferences>
</ud:Preference>
</ud:UD>

5.22 TranslationPreferencesType

[he Translati®nPreferencesType describes the preferences for translation services.

b.22.1 Syntax

<cofmpllexType name="TranslationPreferenceType">

Ksequence>

<element name="SourcelanguagePreference" type="language" minOccurs="0"/>
<element name="TargetLanguagePreference" type="language" minOccurs="0"/>

<element name="SpeechStylePreference" type="ud:SpeechStylePreferenceType"/>
<element name="VoiceGenderPreference" type="ud:GenderType"

default="unspecified" minOccurs="0"/>
</sequence>
<attribute name="VoicePitch" type="mpeg7:nonNegativeReal" use="optional"/>
<attribute name="VoiceSpeed" type="mpeg7:nonNegativeReal" use="optional"/>
<attribute name="RequestVariants" type="boolean" use="optional" default="false"/>

</complexType>
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5.22.2 Semantics

Name Definition

SourcelanguagePreference Describes user’s preference on the source language for translation.
TargetLanguagePreference Describes user’s preference on the target language for translation.
SpeechStylePreference Describes user’s preference on the style of the translated output speech.
VoiceGenderPreference Describes user’s preference on the gender of the translated output speech.
VoicePitch Describes user’s preference on the pitch of the translated output speech.
VoiceSpeed Describes user’s preference on the speed of the translated output speech.
RequesfVariants Describes user’s preference on multiple translation outputs so that the uSer

can choose one of the possible translations

5.22.3 |Examples

<ud:Prgference>

<udf TranslationPreference VoicePitch="5" VoiceSpeed="3"
RequesfVariants="false">
ud:SourcelLanguagePreference>en-us</ud:SourcelanguagePreference>
ud:TargetLanguagePreference>kr</ud:TargetLanguagePreference>
ud:SpeechStylePreference>informal</ud:SpeechStylePrefekénce>
ud:VoiceGenderPreference>unspecified</ud:VoiceGendénPreference>

</uf:TranslationPreference>
<ud:PrpferenceDescription>

<ud}:UserID>
mpeg’:Name>Jake</mpeg7:Name>

</ufp:UserID>
</ud:PfeferenceDescription>

</ud:Pfreference>

5.23 SpeechStylePreferenceType

5.23.1 |Syntax

<simplpType name="Speechg8tylePreferenceType">
<reptriction base="NMTOKEN">

enumeration xalibe="formal"/>

enumeratiofvalue="informal" />

</rpstrictiony

</simplleType>

5.23.2 |Semantics

Name Definition

SpeechStylePreferenceType Describes user preference on the speech style. The speech style can be for-
mal for official usage of a language or informal used in everyday, personal
conversations.

5.24 GenderType

GenderType indicates the gender of the user.
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5.24.1 Syntax

<simpleType name="GenderType">

<restriction base="NMTOKEN">
<enumeration value="female"/>
<enumeration value="male"/>
<enumeration value="neuter"/>

<enumeration value="unspecified"/>

TeStTrTCtTOT

</simpleType>

b.24.2 Semantics

Name Definition

gender, which is intentionally notprovided,

GenderType Describes the gender of the user in terms of: female, male neuter, unspecified.
Neuter refers to neither male neither female and unspecified refeifs to the

b.24.3 Examples

<ud:UserProfile xsi:type="ud:PersonProfileType">
<ud:Gender>female</ud:Gender>

</ud:UserProfile>

5.25 EmotionType

br inference results from sensor data.

6.25.1 Syntax

[he EmotionType can be used to represents user’s subjective notion and feeling. The user’s emotion can
be described including its changes over timeZT'he emotion can be acquired by some direct inpuf of user

<complexType name="EmotionType">
<complexContent>
<extension basé={"ud:BaseUserType">

<sequencel>

pe>
<sequence>

<element name="PeriodOfOccurrence" type="ct:TimeType"/>

maxO¢elrs="unbounded" />
</sequence>

IR - 1 — 1 e 11
JgrcCcrrooce frrame rer o ror CyYprCT . Calilyont

</element>

<complexType>

<sequence>

<attribute name="name" type="string" use="required"/> </
complexType>

</element>

</sequence>

<attribute name="id" type="anyURI" use="required"/> </complexType>

© ISO/IEC 2022 - All rights reserved

<element name="EmotionGroup" minOccurs="0" maxOccurs="unbounded"><complpxTy

<element name="EmotionDescription" type="ud:EmotionDescriptionTypg"

11 . i1l l fusl >
ST rogurreT comprexXTryre

<element name="DynamicEmotionVocabulary" minOccurs="0" maxOccurs="unbounded">

<element name="DynamicEmotion" maxOccurs="unbounded"> <complexType>
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</element>

</sequence>

</complexType>

<complexType name="EmotionDescriptionType">

<sequence>

<element name="emotionName" type="token"/>

<element name="value" type="ct:normalizedRatioValueType"/>

</sequence>

<attribute name="triggeredBy" type="anyURI"/>
<attribute name="aspect" type="token" use="optional"/>
<attribute name="detectedFrom" type="anyURI"/>

<attribute name="reliability" type="ct:ZeroToOneRatioType"/>

/extension>
</cpmplexContent>
</comp|lexType>
5.25.2 |Semantics

Name Definition

EmotiopType Describes user’s subjective notion and feeling. The user’s emotion can be
described including its changesQver time. The emotion can be acquired by|
some direct input of user or inference results from sensor data.

EmotiopGroup Describes an emotion with some related information. The emotion is de-
scribed by several EmotionDescription elements, each being present with
different values of reliability.

PeriodpfOccurrence Describes the starting and ending time of an emotion group using absolute
times. This ct : TMmeType denotes the absolute time at which an emotion
group with seimke related information happened.

EmotiopDescription Describes-aSpecific emotional state.

ref-id Provides'a reference id which is used for identifying an emotion vocabulary|
in.DynamicEmotionVocabulary or existing classification scheme.

DynamifEmotionVocabulary Describes an emotion vocabulary defined by the user.

DynamifEmotion Describes a word specifying a single emotion defined by the user.

Name Describes the name of an emotion defined by the user.

Id Provides an id of a DynamicEmotionVocabulary instance to be referenced
by the EmotionGroup

emotiopnName Denotes the name of an emotion as the result of measuring a user's emo-
tional state. The value should match one of the name attribute value of the
DynamicEmotionVocabulary instance referenced by ref-id attribute or the
name of a term of a classification scheme referenced by ref-id attribute.

Value Describes the level of emotion on the result of measuring a user's emotional
state. This value can be described based on normalizedRatioValueType.

triggeredBy Describes who and what caused this emotion. The emotion can be triggered
by various sources such as persons, animals and media. It may reference a
user description’s identifier for describing this information in the case of
triggered by persons or animals, etc. In the case of media, it may reference
aresource identifier.

Aspect Describes the specific occasion of the triggered emotion, e.g. battery duration
of the smartphone or speech of the spokesman.

detectedFrom Describes the modality through which an emotion is detected. Specific user
emotion is usually detected through human’s action and appearances such
as face, gesture, voice, word, posture or EEG (electroencephalography).
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Name Definition

reliability Describes the degree of reliability on the result of measuring a user

's emo-

tional state. The value of reliability shall be a floating point number and

cannot be lower than 0 or greater than 1.

5.25.3 Examples

This example describes an emotion detected from “face”, and this emotion “happiness” is triggered by

watching a media referenced 8.1.1.1 and its reliability is measured in “0.5” degree. This emoti

n lasts

'rom 2015-06-04T18:13:51.0Z to one minute later. As shown in the example, EmotionGroup references

DynamicEmotionVocabulary’s id as a reference id, “my6”. And there is another triggered emetior], “fear”,
Hescribed by static emotion vocabulary classification schemel.
<ud:Emotion>
<ud:EmotionGroup ref-id="my6">
<ud:PeriodOfOccurrence>
<ct:startTime>2015-06-04T18:13:51.0%Z</ct:startTime>
<ct:endTime>2015-06-04T18:14:51.0Z</ct:endTime>
</ud:PeriodOfOccurrence>
<ud:EmotionDescription triggeredBy="http://test.com/tgdst.mp4" aspect="battery['
detectedFrom="face" reliability="0.5">
<ud:emotionName>happiness</ud:emotionName>
<ud:value>
<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>
</ud:value>
</ud:EmotionDescription>
</ud:EmotionGroup>
<ud:DynamicEmotionVocabulary id={my6">
<ud:DynamicEmotion name="happiness"/>
<ud:DynamicEmotion name="sddness"/>
<ud:DynamicEmotion nagfes"neutral"/>
<ud:DynamicEmotion ‘name="surprise"/>
<ud:DynamicEmotiten ‘name="disgust"/>
<ud:DynamicEm@tion name="anger"/>
</ud:DynamicEmétionVocabulary>
<ud:EmotionGroup ref-id="http://www.w3.org/TR/emotion-voc/xml#big6">
<ud:PeriodOfOccurrence>
<ctgstartTime>2015-06-04T18:13:51.0Z2</ct:startTime>
<&fF+endTime>2015-06-04T18:14:51.0Z</ct:endTime>
</ud:PeriodOfOccurrence>
<vd:EmotionDescription triggeredBy="http://3d.keti.re.kr/cake.mp4" aspect="baftery"
deteatedFrom="face" reliability="0.5">
<ud:emotionName>fear</ud:emotionName>
<ud:value>
<ct:ZeroToOneRatio>0.5</ct:ZeroToOneRatio>
</ud:value>
</ud:EmotionDescription>
</ud:EmotionGroup>
</ud:Emotion>
1) Available at http://www.w3.org/TR/emotion-voc/xml#big6
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5.26 ScheduleType

ScheduleType can be used for describing scheduled events thus giving to the user the opportunity of
properly organize specific plans.

5.26.1 Syntax

<complexType name="ScheduleType">

<complexContent>

extension base="ud:BaseUserType">
<sequence>

<element name="ScheduleEvent" type="ud:ScheduleEventType"
maxOcclhrs="unbounded" />

</sequence>
/extension>
</cpmplexContent>

</compflexType>

5.26.2 |Semantics

Name Definition
SchedufleType ScheduleType describes a combination of scheduled events.
SchedufleEvent Describes a specific scheduled event.

5.27 SrheduleEventType

ScheduleEventType describes a single schedule. Information about the users shared and the possiblg
recurrgnce cycles of time is included.

5.27.1 |Syntax

<complpxType name="ScheduleEventTypei™>
<cofnplexContent>

extension base="ud:EventType">
<sequence>

<element name=)'SharedUser" type="mpeg7:UserIdentifierType" minOccurs="0"
maxOcchrs="unbounded" />

<element hame="RecurrenceInfo" type="ct:ExtendedTimeType"/>

<elemént” name="AlarmTime" type="ct:TimeType" minOccurs="0"/>

<elemiént name="AlarmFormat" type="ct:0bjectType"/>
</sequence>

Lattribute name="eventName" type="string"/>

Xattribute name="descriptionMethod" use="optional">

<simpleType>

<restriction base="string"> <enumeration value="byHuman"/> <enumeration
value="bySoftwareAgent"/> <enumeration value="byIndustrialProcess"/> <enumeration
value="byDevice"/> <enumeration value="byOthers"/> </restriction>

</simpleType>
</attribute>
</extension>
</complexContent>

</complexType>
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Name Definition

ScheduleEventType This data type describes a single schedule.

SharedUser Describes users which can share the given schedule description.

Recurrencelnfo Describes recurrence cycle of an event.

AlarmTime Describes the alarm time for scheduled event. The alarm will deliver to user
by the time appointed.

AlarmFormat Describes format of alarm such as visual object, audio object, videg object,
text object, image object.

EventName Describes a name of the event.

DescriptionMethod Describes how the information related to the schedule is’acquir¢d. This
information can be explicitly inserted by the user afid/or can be inferred
by an engine. This means that, in the latter case, sehedule descriptipns may
not really match the user’s needs.

b.27.3 Examples

<ud:Schedule>

<ud:ScheduleEvent xmlns:ct="urn:mpeg:mpeg-ud:2014:01-CT~NS"
descriptionMethod="byAgent" eventName="103rd Meeting", startTime="2015-09-30T10:00:0pzZ">
<ud:SharedUser>
<mpeg7:Name xmlns:mpeg7="urn:mpeqg:mpeg’:sChema:2004">John</mpeg7:Name>
</ud:SharedUser>
<ud:RecurrencelInfo>
<ct:startTime>2015-09-30T10:00:002</ct:startTime>
<ct:duration>P10D</ct:duration
</ud:RecurrenceInfo>
<ud:AlarmTime>
<ct:startTime>2015-09-3QF09:00:002</ct:startTime>
</ud:AlarmTime>
</ud:ScheduleEvent>

</ud:Schedule>

5.28 ActivityType

['his subclause déscribes the structure of ActivityType inwhich activityTypeistoprovide ades¢ription

pf the user’s activity. In particular, mobility, destination and physical status of a user are specified. The

mobility istoiprovide a description of user’s movement. The destination is to provide a description of
the place_where a user is going or being sent. The physical status is to provide a description df user’s
nealth ‘conditions.

b.28.1 Syntax

<complexType name="ActivityType">
<complexContent>
<extension base="ud:BaseUserType">
<sequence>

<element name="Mobility" type="mpeg2l:MobilityCharacteristicsType"
minOccurs="0"/>

<element name="PhysicalStatus" type="ud:PhysicalStatusType"
minOccurs="0"/>

</sequence>
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</extension>
</complexContent>

</complexType>

<complexType name="PhysicalStatusType">
<sequence>

<element name="HeartRate" minOccurs="0">

<attribute name="activityItem" type="string" use="optional"/>

<complexType>
<simpleContent>
<extension base="ct:valueByRatio">
<attribute name="measureTime" type="dateTime"
</extension>
</simpleContent>
</complexType>
/element>
element name="RespiratoryRate" minOccurs="0">
<complexType>
<simpleContent>
<extension base="ct:valueByRatio">

<attribute name="measureTime" type="dat€&Time"
</extehsion>

</simpleContent>
</complexType>
/element>
element name="BloodSugar" minOccurs="0">»
<complexType>
<simpleContent>
<extension base="ct:valdeByRatio">

<attribute name=!measureTime" type="dateTime"
</extehsion>

</simpleContent>
</complexType>
/element>
element name="BodyTemperature" minOccurs="0">
<complexType>
<simpléContent>
<extension base="ct:valueByRatio">

<attribute name="measureTime" type="dateTime"
</extehsion>

</simpleContent>

L</complexType>

use="optional" />

use="optional"/>

use="optional"/>

use="optional"/>

</element>
<element name="BloodPressure" type="ud:BloodPressureType"
</sequence>

</complexType>

<complexType name="BloodPressureType">
<sequence>
<element name="Systolic" type="ct:valueByRatio"/>

<element name="Diastolic" type="ct:valueByRatio"/>

</sequence>
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5.28.2 Semantics

Name Definition

ActivityType This data type describes information of user’s activity in terms of mobility,
destination and physical status.

MOLIIITY Describes the mobility characteristics of a user. The syntax and senantics
of MobilityCharacteristicsType are specified in ISO/IEC 22004-7.

Destination Describes the destination of a user. The syntax and semantics of Dégt4i nat}ionType
are specified in ISO/IEC 21000-7.

PhysicalStatus Describes the health conditions of a user.

activityItem Describes the specific activity performed by a user(e.g. walking, funning,

drinking, watching, etc.).

bemantics of the physicalStatusType:

Describes theblood pressure of a user.

Name Definition

PhysicalStatusType This data type describes informatioii of user’s health conditions.
measureTime Describes the time when theuser’s physical status is examined.
HeartRate Describes the heart rate of.a)user in beats per minute (bpm).
RespiratoryRate Describes the respiratoeryrate of a user in breaths per minute (BPM).
BloodSugar Describes the blood*sugar of a user in millimoles per litre (mmol/L).
BloodTemperature Describes the bedy temperature of a user in degree Celsius (°C).
BloodPressure

bemantics of the BloodPressureType:

IName

Definition

BloodPressureType

This data type describes the blood pressure of a user.

Describes the time when the user’s physical status is examined.

Systolic Describes the systolic pressure of a user in millimeter of mercury (mmHg).
Diastolic Describes the diastolic pressure of a user in millimeter of mercury (mmHg).
measureTime

5.28.3 Examples

<mpeg2l:UpdatelInterval>

<ud:Activity activityltem="walking">
<ud:Mobility xsi:type="mpeg2l:MobilityCharacteristicsType">

<mpeg2l:LastUpdatePoint latitude="43.3" longitude="101.6"/>

mpeg?2l :TastUpdateBinTndex>4</mpeg?2] :TastUpdateRinTInde

0.4
0.0
0.0
0.0

0

0

0.
0.
0.
0.

1
0
0
0

0.
0.
0.
0.

Values>

<mpeg2l:Directivity>

1

0
0
0
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0.

0
0.
0

<mpeg?2l:Lmax>180</mpeg?2l:Lmax> <mpeg2l:Values>
0.2
0.

0.0
0.
</mpeg21:

1 0.1 0.00.0

0 0.0 0.0 0.0
0 0.0 0.0 0.0
0 0.0 0.0 0.0

</mpeg2l:Updatelnterval>

<mpeg2l:Mean>35</mpeg2l :Mean>

<mpeg2l:Variance>27</mpeg2l:Variance>

43


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

<mpeg2l:Values>
0.1 0.2 0.50.20.00.00.00.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
</mpeg2l:Values>
</mpeg2l:Directivity>
</ud:Mobility>
</ud:Activity>

5.29 IntentionType

The 1ntfentionType describes the intention of the user with a multimedia object.

5.29.1 |Syntax

<complpxType name="IntentionType">
<sefjuence>
element name="IntentionObject" type="ct:0bjectType" minOccursz"0%/ >
element name="IntentionAction" type="mpeg7:termReferencelListlype" minOccurs="0"/>
</spquence>

</compllexType>

5.29.2 |Semantics

Name Definition

IntentfonType Describes a list of intentiéns related to specific actions which a given user
may perform with a mtilsimedia object.

IntentfonObject Describes the objectselected by the user for expressing a specific intention.

IntentfonAction Terms for the IntentionAction are specified by the IntentionaActioncCs

(urn:mpeg: Mpeg2l:UD:CS:IntentionActionCS:2016).

5.29.3 |Examples

<ud:Infention>

<udf IntentionObject ObjectEOrmat="Visual">
ct:0bjectID>ID155gAct:ObjectID>
ct:0bjectName>MEPpnald</ct:0bjectName>
</up:IntentionObjett>

<ud} IntentionACtiMn>Search</ud:IntentionAction>

</ud:Ihtentionx

5.30 LanguageType

Th S +lhal 1 €1 lad £ 3 1
e LaI gudycelype DPCLIIICD LIICT IC VT UI 1\uuvv1cu5l: Ul da ustTl I1I'a 1a115ua5c.

5.30.1 Syntax

Syntax of the LanguageType:

<complexType name="LanguageType">
<sequence>
<element name="Name" type="language"/>

<element name="CompetenceReference" type="ud:LanguageCompetenceReferenceType"
minOccurs="0"/>
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<element name="LanguageRegion" type="mpeg7:PlaceType" minOccurs="0"/>
<element name="LanguageAccent" type="mpeg7:PlaceType" minOccurs="0"/>
</sequence>
<attribute name="type">
<simpleType>
<restriction base="string">
<enumeration value="native"/>

<enumeration value="foreign"/>

</restriction>
</simpleType>
</attribute>
<attribute name="ReadingLevel" use="optional">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novice"/>
</restriction>
</simpleType>
</attribute>
<attribute name="WritingLevel" use="optional">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novice"/%>
</restriction>
</simpleType>
</attribute>
<attribute name="Speakingkevel" use="optional">
<simpleType>
<restriction bdse="NMTOKEN">
<enumerabid®’ value="advanced"/>
<enumeration value="intermediate"/>
<enum€ration value="novice"/>
</restpiction>
</sinpPleType>
</attxibute>
<attx¥bute name="ListeningLevel" use="optional">
<simpleType>
<restriction base="NMTOKEN">

<enumeration value="advanced"/>
<enumeration value="intermediate"/>
<enumeration value="novice"/>
</restriction>
</simpleType>
</attribute>

</complexType>
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5.30.2

Semantics

Name

Definition

Langua

geType

Describes the level of knowledge of a user in a language.

Name

Specifies the name of the specific language used by a given user.

Compet

enceReference

Describes a competence of a given user.

Langua

geRegion

Specifies the geographical region referred to the given language (e.g. British
English, South Korean, etc.).

Langua

heAccent

Specifies the specific accent of the given spoken language (e.g. Italian, Jej, etcy).

Type

— Specifies whether the specificlanguage corresponds to the language
that a given user has grown up speaking from early childhood. If s, the
“native” value is adopted. Otherwise, the “foreign” value.

Readin

bLevel

Describes the reading level of the user for the specific langudge.
— Advanced:

The user is able to understand texts from many genres dealing with a wide
range of subjects, both familiar and unfamiliar. They.are able to understand
lengthy texts of a professional, academic, or litetary nature.

— Intermediate:

The user is able understand information.conveyed in simple, predictable,
loosely connected texts. The user is,able’to understand messages found in
highly familiar, everyday contexts

— Novice:

The user can get a limited atmount of information from highly predictable
texts in which the topic of’context is very familiar. The user is best able to
understand a text whenthey are able to anticipate the information in the text.

Writin

bLevel

Describes the writifig level of the user for the specific language.
— Advanced:

The user is able to produce most kinds of formal and informal correspond-
ence, in-depth summaries, reports, and research papers on a variety of]
social] academic, and professional topics. The user can demonstrate a high
degree of control of grammar and syntax, of both general and specialized/
professional vocabulary.

e Intermediate:

The user is able to meet practical writing needs, such as simple messages and
letters, requests for information, and notes. They use basic vocabulary and
structures to express meaning that is comprehensible to those accustomed
to the writing of non-natives.

— Novice

The user can produce simple sentences with limited vocabulary. The user
can provide limited information on simple forms and documents. The user
can reproduce practiced material to convey the most simple messages.

SpeakingLevel

Describes the speaking level of the user for the specific language.

— Advanced: The user is able to communicate with accuracy and flu-
ency on a variety of topics in formal and informal settings.

— Intermediate: The user is able to talk about familiar topics related to
their daily life with sentence-level language, typically in present time with
a limited set of vocabulary.

— Novice: The user can communicate short messages on everyday topics
that affect them directly through the use of isolated words and phrases.
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Name Definition

ListeningLevel Describes the listening level of the user for the specific language.

— Advanced: The user is able to understand speech in a standard dia-

lect on a wide range of familiar and less familiar topics. The user ca
linguistically complex extended conversation such as that found in a
and professional settings, lectures, speeches and reports.

n follow
cademic

— Intermediate: The user can understand information conveyed in
simple, sentence-length speech on familiar or everyday topics. The user is

gENErdily able to comprehend ome utterance at a tine wiite engage
to-face conversations.

in face-

— Novice: The user can understand words and phrases-fron| simple
questions, statements, and high-frequency commands. The uSer can under-
stand key words, and formulaic expressions that are highly contexfualized
and predictable, such as those found in introductions.and basic statements.

5.30.3 Examples

<ud:Language type="native" ReadingLevel="advanced" WritingLevel$’novice"
SpeakinglLevel="advanced" ListeningLevel="intermediate">

<ud:Name>en-us</ud:Name>

<ud:CompetenceReference CompetenceTestURI="http://wwwipublicLanguageTest.com/" C
nceTestDate="2015-08-13">

<ud:CompetenceTestName>Public language test<fud:CompetenceTestName>
<ud:CompetencelLevel competenceField="Verbal “expression">

<ud:FieldScore maxScore="10">8</ud:FieldScore>
</ud:CompetenceLevel>

</ud:CompetenceReference>

<ud:LanguageRegion id="1D1" timeBase="." timeUnit="P" mediaTimeBase="."
mediaTimeUnit="P" xml:lang="en-us">
<Header xsi:type="mpeg7:CkagsificationSchemeAliasType" 1id="ID2" alias="NM
href="https://www.altova.com/"/>
<Name xml:lang="en-us™ phoneticTranscription="API" phoneticAlphabet="othe
Transcription</Name>
<NameTerm href="https://www.aalanguage.com/">
<Name xml:l@ng="en-us" phoneticTranscription="String"
phoneticAlphabet="other™ preferred="true">String</Name>
<Definitilon xml:lang="en-us" phoneticTranscription="String" phoneticAl

="sampa">String<¥Pefinition>
<Term~relation="NT" termID="NMTOKEN">

<Name xml:lang="en-us" phoneticTranscription="String"
phoneticAlphabet="sampa" preferred="true">AdAPI</Name>

<Definition xml:lang="en-us" phoneticTranscription="String" phoneticAlp
"ipaNumber">HiAPI</Definition>

</Term>

NameTerm

pmpete

[OKEN"

" >APT

phabet

habet=

<PlaceDescription xml:lang="en-us" phoneticTranscription="String"
phoneticAlphabet="other">North America</PlaceDescription>

<Role href="https://www.altova.com/">

<Name xml:lang="en-us" phoneticTranscription="String"
phoneticAlphabet="sampa" preferred="true">String</Name>

="sampa">String</Definition>
<Term relation="NT" termID="NMTOKEN">

<Name xml:lang="en-us" phoneticTranscription="String"
phoneticAlphabet="sampa" preferred="true">String</Name>
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<Definition xml:lang="en-us" phoneticTranscription="String" phoneticAlphabet=
"ipaSymbol">String</Definition>

</Term>
</Role>
<GeographicPosition datum="String">
<Point longitude="-180" latitude="-90" altitude="3.14159265358979"/>

</GeographicPosition>

<Region>South Dakota</Region>

FOSLALAQAICESS ML Lalg="ecll=Uus

<AddressLine xml:lang="en-us" phoneticTranscription="String"
phonetficAlphabet="sampa">432 Berendo St. S.Dakota</AddressLine>

<PostingIdentifier xml:lang="en-us" phoneticTranscription="String" phopet¥cAlp
habet=['sampa">D65477</Postingldentifier>

/PostalAddress>
ElectronicAddress>
<Telephone type="central">860-6677</Telephone>
<Fax>042-860-4868</Fax>
<Email>none</Email>
<Url>http://www.berendo.com/</Url>
/ElectronicAddress>
</uf:LanguageRegion>
<ud|: LanguageAccent id="1D3" timeBase="." timeUni€3"P" mediaTimeBase="."
mediaTfimeUnit="P" xml:lang="en-us">

Header xsi:type="mpeg7:ClassificationSchemeAlvasType" id="ID4" alias="NMTOKEN"
href="https://www.altova.com/"/>

Name xml:lang="en-us" phoneticTranscription="String" phoneticAlphabet="ipaSymb
ol">Befmuda</Name>

PlaceDescription xml:lang="en-us" phopgticTranscription="String" phoneticAlphabet=
"ipaSybol">String</PlaceDescription>

Role href="https://www.altova.com/!">

<Name xml:lang="en-us" phonetieTranscription="String"
phonetficAlphabet="ipaNumber" preferpéd="true">String</Name>

<Definition xml:lang="en-us™ phoneticTranscription="String" phoneticAlphabet="ot
her">Skring</Definition>

<Term relation="NT"(termID="NMTOKEN">

<Name xml:lang=!en-us" phoneticTranscription="String"
phonetficAlphabet="ipaSymbol" preferred="true">String</Name>

</Term>
/Role>
<Repion>North ‘@arolina</Region>
</uf:Languagehccent>

</ud:Lpnguade>

5.31 LanguageCompetenceReferenceType

Describes the user’s competence in a specific language verified by standardized tests.

5.31.1 Syntax

<complexType name="LanguageCompetenceReferenceType">
<sequence>
<element name="CompetenceTestName" type="string"/>

<element name="CompetencelLevel" type="ud:CompetenceLevelType"
maxOccurs="unbounded" />

</sequence>
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<attribute name="CompetenceTestURI" type="anyURI" use="optional"/> <attribute
name="CompetenceTestDate" type="date" use="optional"/>

</complexType>

5.31.2 Semantics

Name Definition

LanguageCompetenceReferenceType Describes the user’s competence in a specific language, verified by stand-
ardized tests

CompetenceTestName Specifies the name of a given standardized test (e.g. TOEFL, IEETS/[DALF).
CompetenceLevel Specifies the score or the level provided by a given competence'test.
CompetenceTestURI Provides the URI of the competence test. (e.g. http://www'. &t's.org/toefl).
CompetenceTestDate Provides the date of the competence test taken by thewser.

5.32 CompetenceLevelType

5.32.1 Syntax

<complexType name="CompetenceLevelType">
<sequence>
<choice>
<element name="FieldScore">
<complexType>
<simpleContent>
<extension base="integexrl>

<attribute name="maxScore" type="integer" use="optional"/> </
extension>

</simpleContent>
</complexType>
</element>
<element name="Fieldlevel" type="string"/> </choice>
</sequence>
<attribute name="cofmpetenceField" type="string" use="optional"/>

</complexType>

5.32.2 Semantics

Name Definition

CompeteficeLevelType Provides the score or level of the competency test.

FieldStore Specifies, for a given field, the numeric score provided by the competence test.

MaxScore Specifies, for a given field, the maximum value attributed by the competence
test

FieldLevel Specifies, for a given field, the numeric score or the level provided by the

competence test.

CompetenceField Specifies the field evaluated by the competence test.

5.33 AccessibilityType

The AccessibilityType describes specific disabilities of a given user.
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Syntax

<complexType name="AccessibilityType">
<sequence>

<element name="AccessMode">

<simpleType>
<restriction base="string">

<enumeration value="auditory"/>

EET]

</s

</comp

<compl

<se

minOcc

ST T E t IO vatTe=textuaT
<enumeration value="visual"/>
</restriction>
</simpleType>
/element>
element name="SensoryImpairments" type="ud:SensoryImpairmentType" minQcgcurs="0"/>
Equence>

lexType>

ExType name="SensorylmpairmentType">
uence>

element name="AuditoryImpairment" type="mpeg2l:AuditorgyimpairmentType"
irs="0"/>

element name="VisualImpairment" type="mpeg2l:VisuallmpairmentType" minOccurs="0"/>

</skquence>

</complLexType>

5.33.2 |Semantics

Name Definition

AccessfibilityType Describes thewtser’s need to access digital resources, and the user’s detail
impairmentinformation in the context of audiovisual condition.

AccesspMods Descrijbes the user’s need to access digital resources in the form of audio or
video or text.

SensoryImpairments Describes the user’s sensory impairment in detail.

AuditopyImpairment Describes the auditory impairment of the user. The syntax and semantics of]
AuditoryImpairmentType are specified in I[SO/IEC 21000-7:2007

Visualffmpairment Describes the visual impairment of the user. The syntax and semantics of]
VisuallImpairmentType are specified in ISO/IEC 21000-7:2007.

5.33.3 |Examples

This examplédescribes an accessibility information of the user. The user needs “textural” access mods

becausg

 of is/her auditory impairment. This auditory impairment is described in auditoryTmpairmend
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frequencies measured by hearing level in dB.

<ud:Ac
<ud:Ac
<ud
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cessibility>

cessMode>texual</ud:AccessMode>

:Impairments>

<ud:AuditoryImpairment>

<mpeg2l:RightEar>

<mpeg?2l:Freq250Hz>60</mpeg2l:Freq250Hz>
<mpeg2l:Freg500Hz>50</mpeg2l:Fregq500Hz>
<mpeg2l:Freql000Hz>70</mpeg2l:Freql000Hz>
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<mpeg2l:Freq2000Hz>60</mpeg2l:Freq2000Hz>
<mpeg2l:Freq4000Hz>70</mpeg2l:Freq4000Hz>
<mpeg2l:Freq8000Hz>50</mpeg2l:Freq8000Hz>

</mpeg2l:RightEar>

<mpeg2l:LeftEar>
<mpeg?2l:Freq250Hz>60</mpeg2l:Freq250Hz>
<mpeg?2l:Freq500Hz>50</mpeg2l:Freq500Hz>
<mpeg2l:Freql000Hz>70</mpeg2l:Freql000Hz>
<mpeg2l:Freq2000Hz>60</mpeg2l:Freq2000Hz>

<mpeg2l:Freq4000Hz>70</mpeg2l:Freq4d000Hz>
<mpeg2l:Freq8000Hz>50</mpeg2l:Freq8000Hz>
</mpeg2l:LeftEar>
</ud:AuditoryImpairment>
</ud:Impairments>
</ud:Accessibility>

6.34 SociallnformationType

5.34.1 Syntax

<complexType name="SocialInformationType">
<sequence>
<element name="ServiceID" type="sd:ServiceéDescriptionType" minOccurs="0"/>
<element name="LoginID" type="ud:UserDeseriptionType"/>
<element name="LoginPassword" >
<simpleType>
<restriction base="string"*
<minLength value="8"A>
<maxLength value=t512"/>
</restriction>
</simpleType>
</element>
<element name="Nickname" type="Name" minOccurs="0"/>
<element name="GroupID" type="mpeg7:UserIldentifierType" minOccurs="0"/>

<element néme="FriendUserID" type="mpeg7:UserldentifierType" minOccurs="0"
maxOccurs="unbounded" />

<elemeght) name="PrivateInformationAccessID" type="mpeg7:UserldentifierType"
minOccurs="@"™ maxOccurs="unbounded" />

</seduence>

</complexType>

b.34.2 Semantics

Name Definition

socialinformationType Describes a specific information of a given user, provided to a specific service,
mainly referred to a social community.

ServicelD Describes the service used by the user.

LoginID Describes the login id of the user.

LoginPassword Describes the password.

Nickname Describes the nickname of the user if any.

GroupID Describes the group which the user belongs to.
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Name Definition

FriendUserID Describes the list of friends.

PrivateInformationAccessID Describes the list of other users who can access private information of a
given user.

5.35 KnowledgeType

We propose to add the following complex type: This complex type describes knowledge that the user

wants tpshare for recommendation purposes.

5.35.1

Syntax

<compl

proces

<chpice maxOccurs="unbounded">

ExType name="KnowledgeType">

element name="KnowledgeGraph">
<complexType>
<sequence>

<any namespace="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
sContents="skip"/>

</sequence>
<attribute name="IRI" type="anyURI"/>
</complexType>
/element>
element name="KnowledgeGrpahRef">
<complexType>

<attribute name="url" type="anyURI"/%

</complexType>
/element>
</choice>

</comp|lexType>
5.35.2 [Semantics
Name Definition
KnowleflgeGraph The knowledge graph shared by the user.
IRI Attribute specifying the IRI of the shared knowledge graph
KnowlefigeGraphRef Reference to the knowledge graph shared by the user.
URL The URL from which the knowledge graph can be downloaded
5.35.2.1 Examples

The following example illustrates a case in which a user shares the knowledge about Wolfgang

Amadeus Mozart. A Recommendation Engine can exploit this knowledge by e.g. exploring other entities
in DBPedia of one or more of the categories stated in the knowledge graph about W.A. Mozart. For
example, by exploring one of the dct:subject statements (namely the one pointing at the resource
https://dbpedia.org/resource/Category:Austrian classical composers) the engine will discover
that Joseph Haydn is also an Austrian classical composer, and thus can decide to recommend Haydn's
compositions to the user.

<UD xm
instan
xmlns:

Ins="urn:mpeqg:mpeg2l:UD:UD:2016" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
ce" xsi:schemaLocation="urn:mpeg:mpeg21:UD:UD:2016 1.MPEG 21 UD UD.xsd"
rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">

<UserID>U100</UserID>
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<UserProfile>
[...]
</UserProfile>
[...]
<Knowledge>
<KnowledgeGraph>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#" xmlns:dbo="https://dbpedia.org/
ontolog " mln 'dh?’:"hf’fpc' pnr'l ora/dc/terms/" m'th'mn'I:"hT’#p- www w3 org/2002/07/
owl#" xmlns:dbp="https://dbpedia.org/property/" xmlns:foaf="http://xmlns.com/foaffA0[1/"
xmlns:dc="https://purl.org/dc/elements/1.1/" xmlns:prov="http://www.w3.org/ns/pfavi#| >
<rdf:Description rdf:about="https://dbpedia.org/resource/Wolfgang Amadeus Mozart[>
<rdf:type rdf:resource="http://www.ontologydesignpatterns.org/ont/dud/DUL.
owl#Agent"/>
<rdf:type rdf:resource="http://xmlns.com/foaf/0.1/Person"/>
<rdf:type rdf:resource="https://schema.org/Person"/>
<rdf:type rdf:resource="http://www.ontologydesignpatterns.erg/font/dul/DUL.
owl#NaturalPerson"/>
<rdf:type rdf:resource="https://dbpedia.org/ontology/bekson"/>
<rdf:type rdf:resource="https://dbpedia.org/ontologyZAgent" />
<dbo:deathPlace rdf:resource="https://dbpedia.org/fresource/Austria"/>
<dbo:deathPlace rdf:resource="https://dbpedia.grg/resource/Vienna"/>
<dbo:deathDate rdf:datatype="http://www.w3.0#fg/2001/XMLSchema#date">1791-12-0p</
dbo:deathDate>
<dbo:birthPlace rdf:resource="https://dbpedia.org/resource/Salzburg"/>
<dbo:birthPlace rdf:resource="https://dbpedia.org/resource/Austria"/>
<dbo:birthDate rdf:datatype="http:/fyww.w3.0rg/2001/XMLSchema#date">1756-01-2[/</
dbo:birthDate>
<dct:subject rdf:resource="https¥//dbpedia.org/resource/Category:Knights of the
Golden Spur"/>
<dct:subject rdf:resource="https://dbpedia.org/resource/Category:German male |
classical composers"/>
<dct:subject rdf:resourge="https://dbpedia.org/resource/Category:German_opera|
composers"/>
<dct:subject rdf:rfesource="https://dbpedia.org/resource/Category:Classical-pefriod
composers"/>
<dct:subjeCkyTdf:resource="https://dbpedia.org/resource/Category:Austrian opefa
composers"/>
<dct:subject rdf:resource="https://dbpedia.org/resource/Category:Child classifal
musicians! A
<dct:subject rdf:resource="https://dbpedia.org/resource/Category:Composers fof
pedal ¢pidno" />
<dct:subject rdf:resource="https://dbpedia.org/resource/Category:Austrian
cdassical composers"/>
TdT:Description
</rdf :RDF>
</KnowledgeGraph>
</Knowledge>
[...]
</UD>
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5.36 ObjectSharingType

5.36.1 Syntax

<complexType name="ObjectSharingType">
<complexContent>
<extension base="ud:BaseUserType">

<sequence>

CIement Name="SharcUsSer D TYpe="Mpeg/ USer Ident i rierType ™ MINnUCCUrs="0
maxOcchrs="unbounded" />

element name="ObjectID" type="sd:ServiceObjectType" minOccurs="0"/> <element
name="pPwnership" type="boolean" minOccurs="0"/>

element name="ObjectAccessibility" type="ud:0ObjectAccessibilityType"
minOcchrs="0"/>

</spquence>
/extension>

</cpmplexContent>

</compflexType>

5.36.2 |Semantics

Name Definition

ObjectpharingType Describes the object to be shared
SharinpgUserID Describes the users sharing the'object.
ObjectflD Describes the ID of the object.
Ownership Describes the ownership-of the object.
Objecthccessibility Describes the way @bject is accessible.

5.36.3 |Examples

This expmple indicates use of objectSharingType.

<ud:ObfjectSharing>
<ud|: ShareUserID>
Name>User01</Name>
</uf:ShareUserID>
<ud}: ObjectID>
sd:Service@bjectInformation ObjectFormat="Visual">
<ct:0bjectID>ID204</ct:0bjectID>
/sd:SeryiceObjectInformation>
</uf:0bjectID>
<ud|: ownership>true</ud:Ownership>

— — (T B P - 2 T — (T B
<ud.UUJCbLMk{bCD LUL LT ILUY-~DTL1IVALT Uud. U JECLALLTSS IUL L IULY

</ud:0ObjectSharing>

5.37 ObjectAccessibilityType

5.37.1 Syntax

<simpleType name="ObjectAccessibilityType">
<restriction base="string">
<enumeration value="Private"/>

<enumeration value="Protected"/>
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<enumeration value="Public"/>
</restriction>

</simpleType>

5.37.2 Semantics

Name Definition

ObjectAccessibilityType Describes the accessibility of object to be shared.

5.37.3 Examples

[his example indicates use of objectAccessibilityType.

|<ud:ObjectAccessibility>Private</ud:ObjectAccessibility>

5.38 UsagePatternType

[he UsagePatternType describes various usages patterns of user.

5.38.1 Syntax

<complexType name="UsagePatternType">
<sequence>
<element name="WebUsage">
<complexType>
<sequence>
<element name="AverageTimeOfUsage" types"duration" minOccurs="0"/>
<element name="AverageNumberOfUsage¥Wtype="integer" minOccurs="0"/>
</sequence>
</complexType>
</element>
<!--<element name="ApplicatiemUsage" type="ud:ApplicatoinUsageType"/> TBC -->
</sequence>
</complexType>

5.38.2 Semantics

Name Definition

UsagePatternType Specifies various patterns about usage pattern of user.
WebUsage Specifies web usage pattern of user.
AverageTimeOfUsage Describes a period of using web per day on average.
AzerageNumberOfUsage Describes a number of using web per day on average.

5.38.3 Examples

<ud:UsagePattern>
<ud:WebUsage>
<ud:AverageTimeOfUsage>P50M</ud:AverageTimeOfUsage>
<ud:AverageNumberOfUsage>3</ud:AverageNumberOfUsage>
</ud:WebUsage>

</ud:UsagePattern>

© ISO/IEC 2022 - All rights reserved
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5.39 LoudnessPreferencesType

5.39.1

Syntax

<complexType name="LoudnessPreferencesType">

<se

</s

</comp

<co

</c

<co

maxOcc

</c

<co

56

quence>
<element name="CapabilityOfHearing" type="UD:CapabilityOfHearing"/>
<element name="PreferredVolume" type="UD:PreferredVolume"/>
CICMENT Name="PICIcrIcUGENTre " tYPe="UD: PTELIEITEUGENTE
element name="PreferredEqualizer" type="UD:PreferredEqualizerType"/>
element name="ToleranceRangeOfLoudness" type="UD:ToleranceRangeOfLoudness" />
element name="CurrentFeeling" type="UD:CurrentFeeling"/>
element name="BodyCondition" type="UD:BodyCondition"/>
Equence>
lexType>
plexType name="CapabilityOfHearing">

sequence>
<element name="MinFrequency" type="integer" minOccurs="0¥ maxOccurs="1"/>
<element name="MaxFrequency" type="integer" minOccur&%"0" maxOccurs="1"/>
<element name="HearingAid" type="boolean"/>

/sequence>

bmplexType>

plexType name="PreferredVolume">
sequence>

<element name="LoudnessLevel" type="float" minOccurs="0"
Lirs="Unbounded" />

/sequence>

bmplexType>

hplexType name="PreferredGenre">

sequence>
<element namg="Alternative" type="boolean" minOccurs="0"/>
<element name="Blues" type="boolean" minOccurs="0"/>
<element“fiame="Classical" type="boolean" minOccurs="0"/>
<elemént® name="Country" type="boolean" minOccurs="0"/>
<elewent name="Dance" type="boolean" minOccurs="0"/>
<eMment name="Electronic" type="boolean" minOccurs="0"/>
<element name="European" type="boolean" minOccurs="0"/>

<element name="Rap" type="boolean" minOccurs="0"/>

<element name="Indie" type="boolean" minOccurs="0"/>
<element name="Inspirational" type="boolean" minOccurs="0"/>
<element name="Asian" type="boolean" minOccurs="0"/>
<element name="Jazz" type="boolean" minOccurs="0"/>

<element name="Latin" type="boolean" minOccurs="0"/>
<element name="NewAge" type="boolean" minOccurs="0"/>
<element name="Opera" type="boolean" minOccurs="0"/>
<element name="Reggae" type="boolean" minOccurs="0"/>
<element name="Rock" type="boolean" minOccurs="0"/>

<element name="World" type="boolean" minOccurs="0"/>
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</sequence>

</complexType>

<complexType name="PreferredEqualizerType">
<sequence>
<element name="Normal" type="boolean" minOccurs="0"/>
<element name="Classic" type="boolean" minOccurs="0"/>

<element name="Dance" type="boolean" minOccurs="0"/>

<element name="Flat" type="boolean" minOccurs="0"/>
<element name="Folk" type="boolean" minOccurs="0"/>
<element name="HeavyMetal" type="boolean" minOccurs="0"/>
<element name="HipHop" type="boolean" minOccurs="0"/>
<element name="Jazz" type="boolean" minOccurs="0"/>
<element name="Pop" type="boolean" minOccurs="0"/>
<element name="Rock" type="boolean" minOccurs="0"/>
<element name="Latin" type="boolean" minOccurs="0"/>
<element name="Custom" type="boolean" minOccurs="0"/%
</sequence>

</complexType>

<complexType name="ToleranceRangeOfLoudness">
<sequence>
<element name="minLoudness" type=%£fboat" minOccurs="0" maxOccurs="1"/>
<element name="maxLoudness" type="fi¥pat" minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>

<complexType name="CurrentFeeling">
<sequence>

<element name="Happy'" type="boolean" minOccurs="0"/>
<element name="Sad" type="boolean" minOccurs="0"/>
<element nameF™Good" type="boolean" minOccurs="0"/>
<element name#"Bad" type="boolean" minOccurs="0"/>
<element. name="Angry" type="boolean" minOccurs="0"/>
<element~name="Delighted" type="boolean" minOccurs="0"/>
<elémgnt name="Depressed" type="boolean" minOccurs="0"/>
<element name="Moody" type="boolean" minOccurs="0"/>
xelement name="Agitated" type="boolean" minOccurs="0"/>
<element name="Frustrated" type="boolean" minOccurs="0"/>

<element name="Blessed" type="boolean" minOccurs="0"/>

sequence
T

</complexType>

<complexType name="BodyCondition">
<sequence>
<element name="Healthy" type="boolean" minOccurs="0"/>
<element name="Fever" type="boolean" minOccurs="0"/>
<element name="Nauseated" type="boolean" minOccurs="0"/>
<element name="Exhausted" type="boolean" minOccurs="0"/>

<element name="Sleepy" type="boolean" minOccurs="0"/>
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<element name="Hungry" type="boolean" minOccurs="0"/>
<element name="Thirsty" type="boolean" minOccurs="0"/>
<element name="Sick" type="boolean" minOccurs="0"/>

<element name="Dizzy" type="boolean" minOccurs="0"/>

</sequence>

</complexType>

5.39.2 |Semantics

Name Definition
CapabiflityOfHearing Describes the user’s capability of hearing
PreferfredvVolume Describes the user’s preferred volume level, where the level is anlinteger varing|

from 0 to 100

PreferfredGenre

Describes the user’s preferred musical genre

PreferfpedEqualizer Describes the user’s preferred equalizer

TolerapceRangeOfLoudness  Describes the tolerance range of loudness that theuser endures or prefers,

where the tolerance indicates two values (minimwm loudness level and maxi-
mum loudness level, in dB)

CurrenfFeeling

Describes the user’s mood at current time

BodyCohdition

Describes the user’s body condition

5.40 ViisualExpressionType

5.40.1 |Syntax

</sequfnce>

</comp|flexType>

<sepuence>

<complexType name="UD:VisualExpressionType'X

sequence>
<element name="TargetObject" Eype="UD:TargetObject" minOccurs="0"/>
<element name="EditableMerhdd" type="UD:EditableMethod" minOccurs="0"/>
<element name="ExpressionDevice" type="UD:ExpressionDevice"/>
<element name="EditingInfo" type="UD:EditingInfo"/>

<element name="Ed¥tingHistory" type="UD:EditingHistory" minOccurs="0"/>

<complexType namé="TargetObject">

</sequence>

</complexType>

58

elemeéwt® name="Face" type="Face" minOcuurs="0" maxOccurs="unbounded"/>
elYement name="Clock" type="Clock" minOcuurs="0" maxOccurs="unbounded"/>
element name="Animal" type="Animal" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Fruit" type="Fruit" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Weather" type="Weather" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Food" type="Food" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Vehicle" type="Vehicle" minOcuurs="0" maxOccurs="unbounded"/>
<element name="Plant" type="Plant" minOcuurs="0" maxOccurs="unbounded" />
<element name="Flag" type="Flag" minOcuurs="0" maxOccurs="unbounded"/>

<element name="Building" type="Building" minOcuurs="0" maxOccurs="unbounded"/>
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<complexType name="EditableMethod">
<sequence>
<element name="Voice" type="boolean"/>
<element name="Text" type="boolean"/>
<element name="Touch" type="boolean"/>
</sequence>

</complexType>

<complexType name="ExpressionDevice">

<sequence>
<element name="SmartphoneName" type="string" minOccurs="0"/>
<element name="SmartpadName" type="string" minOccurs="0"/>
<element name="SmartWatchName" type="string" minOccurs="0"/>
<element name="LaptopName" type="string" minOccurs="0"/>
<element name="PCName" type="string" minOccurs="0"/>

</sequence>

</complexType>

<complexType name="EditingInfo">
<sequence>
<element name="Name" type="string" maxOccurs=urnbounded"/>
<element name="PlacementX" type="integer" maxOcgurs="unbounded"/>
<element name="PlacementY" type="integeg' )maxOccurs="unbounded"/>
<element name="Size" type="integer" maXOccurs="unbounded"/>
<element name="Color" type="string" maxOccurs="unbounded"/>
<element name="Rotation" type="integer" maxOccurs="unbounded"/>
</sequence>

</complexType>

<complexType name="EditingHilsfory">

<sequence>
<element name="EditUser" type="string" />
<element name=Y"E#ditDate" type="date" />
<element namesz"EditedVOType" type="SD:VOType" />
<elementname="EditedVOName" type="string" />

</sequencé&>

</complexTyhe>

5.40.2 \Semantics

Name Definition

TargetObject Specifies the target visual object to be edited by the user.

EditingMethod Specifies the method through which the target visual objectis edited by the user.
ExpressionDevice Specifies the device to be used for editing by the user.

EditingInfo Specifies the information about the editing actions done by the user.
EditingHistory Specifies the history of the editing actions by the user.
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5.41 BaseUserType

5.41.1

Syntax

This Syntax is BaseUserType type.

<complexType name="BaseUserType" abstract="true">

<sequence>

<element name="InformationAccessID" type="mpeg7:UserldentifierType" minOccurs="0"

maxOcclhrs="unbounded" />

element name="InformationAccessGroupURI" type="anyURI" minOccurs="0"

maxOcclhrs="unbounded" />

</spquence>

</comp|lexType>

5.41.2 |Semantics

Name Definition

BaseUsprType BaseUserType is an abstract type'providing a base for de-
scription of each element.

InformptionAccessID Specifies the list of user’s D of other users who can access
private information.

InformptionAccessGroupURI References to groups,ofisers who can access private informa-

tion through the spécification of its URI. Refer to the GroupID
of Informationf¢cessUserGroup in General Description.

5.42 CpnsecutiveVibrationPreferenceType

The ComsecutiveVibrationPreferenceType describesdser’s preferred settings of consecutive vibration.

5421

Syntax

<compl

<co

ExType name="ConsecutiveVibrationPreference">
plexContent>
extension base="ud:Ba§elUserType">
<sequence>
<element name="CVDuration" minOccurs="0" maxOccurs="unbounded"/>
<elementhame="CVInterval" minOccurs="0" maxOccurs="unbounded"/>
<elemeit Jname="CVPeriod" minOccurs="0" maxOccurs="unbounded"/>

<element name="CVAmplitude" minOccurs="0" maxOccurs="unbounded"/>

<éleément name=" CVFrequency" minOccurs="0" maxOccurs="unbounded"/>
<Asequence>
/extension>
</ chmprexcortent
</complexType>
5.42.2 Semantics
Name Definition
CvDuration Describes vibration time in second for individual vibrators
CVInterval Describes vibration interval time in second between ending time of a vibra-
tion and starting of the next vibration in a pattern
Cvperiod Describes iteration time in second for a single vibration pattern
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Name Definition
CVAmplitude Describes intensity of vibration for individual vibrators
CVFrequency Describes frequency in Hertz of a single vibration for individual vibrators

6 Context description

This clause specifies Context Description (CD) which contains root elements at the basis of individual
se cases and describes a structure of contextDescriptionType data type. ContextDescriptionType
contains severalelenlents,such asS ValidTimeDuration, SeasOn, DeviceCharacteristics, NetwdrkInfo,
Location, Weather and OtherEnvironmentalInfo each of which is used for describing user’s
bnvironmental information.

b.1 ContextDescriptionType

b.1.1 Syntax

<complexType name="CD" abstract="true">
<attribute name="InfoSource" type="anyURI"/>

</complexType>

<complexType name="ContextDescriptionType">
<sequence>

<element name="ClassificationSchemeAlias™ type="ct:ClassificationSchemeAliapType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="ContextIdentificatiopi™\type="cd:ContextIdentificationType"
minOccurs="0"/>

<element name="ValidTimeDuration™ type="ct:TimeType" minOccurs="0"/>
<element name="Season" typé="mpeg7:termReferenceType" minOccurs="0"/>

<element name="DeviceCharaeteristics" type="cd:DeviceCharacteristicsType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="NetworkInfo" type="cd:NetworkInfoType" minOccurs="0"
maxOccurs="unbounded" />

<element name="Locaktion" type="ct:LocationType" minOccurs="0"/>
<element name=""Weather" type="cd:WeatherType" minOccurs="0"/>

<element name="OtherEnvironmentalInfo" type="cd:0therEnvironmentalInfoType"
minOccurs="0"/>

<elementname="OtherContextInfo" type="anyType" minOccurs="0"
maxOccurs="udbgdnded" />

<elemént name=" LoudnessEnvironment" type="cd:LoudnessEnvironmentType"/>

<é€l'ement name="VisualExpressionEnvironment" type="cd:VisualExpressionEnvironmpntTy
pe"/>

<element name="ConsecutiveVibrationEnvironment" type="cd: ConsecutiveVibratiohEnvir
ofunehtType" />

sequence

<attributeGroup ref="ct:commonAttributes"/>

<attribute name="Priority" type="ct:ZeroToOnehundredOrdinalType" use="optional"/>
</complexType>

6.1.2 Semantics

Name Definition
CD This data element is the root element of the Context Description.
ContextDescriptionType This data type contains static and dynamic information about the user context.
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Name

Definition

Classi

ficationSchemeAlias

Specifies an alias foraclassificationScheme to be referenced within the
UserDescriptionType by a simplified URI

ValidTimeDuration

Describes valid time duration for context description. The syntax and se-
mantics of PeriodOfTimeType are specified in General Description.

Season Describes current season information according to the region. Terms for the
Season are specified by the CS Season (urn:mpeg: mpeg21:UD:CS:SeasonCS:
2016).

Device[haracteristics Describes general ciaracteristics of the terminat.

NetworkInfo Describes network related information.

Locatipn Describes current location when a service is requested. The syntax and
semantics of PlaceType are specified in ISO/IEC 15938-5.

Weathefr Describes current weather when a service is requested.

OtherEpvironmentalInfo Describes environmental information of noise or illuminationcharacteristics
around user.

commonpttributes Describes a group of attributes for the CommonAttributes. The syntax and
semantics of commonAttributes are specified in&eneral Description.

Priorify Describes the level of priority of the contéxt description by using the
ct:ZeroToOnehundredOrdinalType.

OtherCpntextInfo A placeholder for other context - related\information outside the standard
namespace.

LoudnepsControlContextDescri Loudness Control Context Description describes the existing audio envi-

ption ronment (e.g. natural noise, miisic from other audio sources, audio device’s
locations) which may be useful in recommending volume level and audio
output devices in a heterogeneous audio environment.

VisualfFxpressionContextDescr A set of data acquired ftom sensors or sensory devices about User’s envi-

iption ronment or body condition

ConsecytiveVibrationEnvironment A set of data acquired from external devices (e.g. [oMT) about User’s envi-
ronment or hady condition

6.1.3 |Examples

This expmple shows contextDescriptionType data type.

<CD usprID="ID 2013710471" (Pyiority ="1"> <cd:ValidTimeDuration>

<ct:stprtTime>2014-01-03T00:00:00Z</ct:startTime> <ct:endTime>2014-01-03T10:00:00Z</

ct:end[lime>

</cd:VRplidTimeDuration®>

<cd:Sepson>urn:mpegimpeg2l:UD:CS:SeasonCS:2016:1.1</cd:Season>

<cd:DeficeCharacteéristics deviceID="Phone" inUse="true" availablity="true">

<cd:DeficeCapability xsi:type="mpeg2l:DisplaysType"> <mpeg2l:Display>

<mpeg?2|l :DiésplayCapability

xsi:type=lmpeg2l:DisplayCapabilityType">

</CD>

<mpeg2l:Mode>
<mpeg2l:Resolution horizontal="720" vertical="480"/> </mpeg2l:Mode>
</mpeg2l:DisplayCapability>
</mpeg2l:Display>
</cd:DeviceCapability>
<cd:NetworkInterfaceUnit id="ID 2" minGuaranteed="32000" maxCapacity="384000"/>
</cd:DeviceCharacteristics>
<cd:Weather>

<cd:Precipitation value="10.0" duration="1" formation="Snowflakes"/> </cd:Weather>
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6.2 ContextldentificationType

This subclause describes a structure of contextIdentificationType by specifying/identifying the ID of
the context and the session.

6.2.1 Syntax

<complexType name="ContextIdentificationType">

<sequence>

<element name="Instanceldentifier" type="mpeg7:UniqueIDType"/>
<element name="sessionID" type="ID"/>
</sequence>

</complexType>

b.2.2 Semantics

Name Definition

ContextIdentification Complex type describing the context ID\and its session
InstanceIdentifier An element describing the ID of thecontext.

sessionID An element describing the session ID used by the context.

b.2.3 Examples

['his example shows ContextTdentificationType datatype.

<cd:ContextIdentification>
<cd:Instanceldentifier>http://example.com/user/john.doe</cd:Instancelden tifier>

<cd:sessionID>ID 1</cd:sessionID>

</cd:ContextIdentification>

.3 DeviceCharacteristicsType

['his subclause describes thesstructure of beviceCharacteristicsType. DeviceCharacteristicsType iS
1sed to describe the statie-aid dynamic information of the device. The static information inclydes the
levice type, the device maker, the network service provider, etc. The dynamic information inclydes the
battery level, the available memory size, the CPU utilization level, the available device’s netwdrk unit,
hnd the device location.

b.3.1 Syntax

<complexIype name="DeviceCharacteristicsType">
<CemplexContent>

<extension base="cd:BaseContextType">

CUUTIITT

<element name="DeviceCapability" type="mpeg2l:TerminalCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="SensorDeviceCapabilityList" type="mpegVcidl:SensorDeviceCapabi
lityListType" minOccurs="0" maxOccurs="unbounded" />

<element name="NetworkInterfaceUnit" type="mpeg2l:NetworkCapabilityType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="DevicelLocation" type="ct:LocationType" minOccurs="0"/>
</sequence>

<attribute name="devicelID" type="ID" use="required"/>

<attribute name="availablity" type="boolean" default="true"/>

<attribute name="inUse" type="boolean" default="false"/>
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<attribute name="operatingSystem" type="string"/>
<attribute name="version" type="string"/>
</extension>
</complexContent>
</complexType>

6.3.2 Semantics

Name Definition
DevicefharacteristicsType This data type describes general characteristics of the terminal.
Devicefapability Describes the capabilities of the terminal in terms of input-output capabilities and

device properties. The syntax and semantics of TerminalCapabilityBaseType
are specified in ISO/IEC 21000-7.

SensorPeviceCapabilityLi st  Describes the sensor capability of built-in device.

Describes device's network unit. The syntaxcand semantics of]

NetworkInterfaceUnit NetworkCapabilityType are specified in [SO/IEC21000-7.
Device[.ocation Describes the location of the device.

device[lD Specifies the unique device identifier.

Availapility Specifies availability of device.

inUse Specifies whether device is currently inuse.
operatfingSystem Describes the operating system used by the device.
Versioh Describes the version of the operating system/device.

6.3.3 |Examples

This edample describes terminal's display resolution that 720 x 480 using mpeg-21:DisplaysType
Also, tHis description indicates that the maximum&capacity of 384 kbps and a minimum guaranteed
bandwidth of 32 kbps.

<cd:DeficeCharacteristics deviceID="d4ddY>
<cdf:DeviceCapability xsi:type="mpeg2l:DisplaysType">
mpeg2l:Display>
<mpeg2l:DisplayCapalility xsi:type="mpeg2l:DisplayCapabilityType">
<mpeg2l:Mode>
<mpeg2l:Resblution horizontal="720" vertical="480"/>
</mpeg2l ;Mode>
</mpeg2l:BisplayCapability>
/mpeg2l:Risplay>
</cHp:DevicéCapability>
<cd:SehsorBewlceCapabilityList>

<mppgVcidl:SensorDeviceCapability xsi:type="scdv:HumiditySensorCapabilityType">

</mpegVcidl:SensorDeviceCapability>

</cd:SensorDeviceCapabilityList>

<cd:NetworkInterfaceUnit id="1D 5" minGuaranteed="32000" maxCapacity="384000"/>
<cd:DevicelLocation>
<cd:GeographicLocation>
<mpeg7:GeographicPosition datum="itrf">

<mpeg7:Point latitude="37.3" longitude="126.58" altitude="100"/>
</mpeg7:GeographicPosition>
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</cd:GeographicLocation>
</cd:DeviceLocation>

</cd:DeviceCharacteristics>

6.4 NetworkInfoType

This subclause describes structure of NetworkInfo element. NetworkInfoType describes the static and
dynamic information of the available network around user.

b.4.1 Syntax

<complexType name="NetworkInfoType">
<complexContent>
<extension base="cd:BaseContextType">
<sequence>
<element name="NetworkCapability" type="mpeg2l:NetworkCapabilityType"/>
<element name="NetworkCondition" type="mpeg2l:NetworkConditionType"/>
</sequence>
<attribute name="networkID" type="ID"/>
<attribute name="InUse" type="boolean"/>
</extension>
</complexContent>

</complexType>

6.4.2 Semantics

Name Definition

NetworkInfoType This datatype describes staticand dynamic information of networkaround
useryThe syntax and semantics of NetworkCapabilityType are specified
in1SO/IEC 21000-7.

NetworkCapability Describes static information of network around user. The syntax and seman-
tics of NetworkCapabilityType are specified in ISO/IEC 21000-7.

NetworkCondition Describes dynamic information for network around user. The synftax and
semantics of NetworkConditionType are specified in ISO/IEC 210p0-7.

networkID Specifies the unique network identifier.

InUse Specifies whether device is currently in use.

6.4.3 Examples

[his example describes a network that is characterized by a maximum capacity of 384 kbpss and a
minimum guaranteed bandwidth of 32 kbps. This description indicates that the maximum barjdwidth
hchieved was 256 kbps and the average over that time was 80 kbps.

<cd:NetworkInfo networkID="wifi 1" InUse="true">

<cd:NetworkCapability xsi:type="mpeg2l:NetworkCapabilityType" minGuaranteed="32000"
maxCapacity="384000"/>

<cd:NetworkCondition xsi:type="mpeg2l:NetworkConditionType" duration="PT330N1000F">
<mpeg2l:AvailableBandwidth average="80000" maximum="256000"/>
<mpeg2l:Delay packetTwoWay="330" delayVariation="66"/>
<mpeg2l:Error packetLossRate="0.05"/>

</cd:NetworkCondition>

</cd:NetworkInfo>
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6.5 WeatherType

This subclause describes a structure of weather element. WeatherType include Temperature,
Precipitation, wind and Humidity elements.

6.5.1 Syntax

<complexType name="WeatherType">

<complexContent>

<extenpion base="cd:BaseContextType">

<sequehce>

<elemeht name="Temperature" type="mpegVsiv:TemperatureSensorType" minOccurs="0"/>
<elemeht name="Precipitation”" minOccurs="0"> <complexType>
<attripute name="value" type="float"/>

<attripute name="valueUnit" type="mpegVct:unitType"/>
<attripute name="duration" type="integer"/>

<attripute name="durationUnit" type="mpegVct:unitType"/>
<attripute name="formation">

<simplpType>

<restrfiction base="string">

<enumefration value="Raindrops"/>

<enumefration value="Ice pellets"/>

<enumefation value="Hail"/>

<enumefation value="Snowflakes"/>

</restfpiction>

</simpfleType>

</attrfibute>

</compflexType>

</elempnt>

<elemeht name="Wind" minOccurs="0">

<complpxType>

<complgxContent>

<extenpion base="mpegVsiv:VelegitySensorType">

<attripute name="direction'l tY¥pe="mpeg7:termReferenceType"/>
</extehsion>

</comp|lexContent>

</comp|lexType>

</elempnt>

<elemepht namez™HUmidity" type="mpegVsiv:HumiditySensorType" minOccurs="0"/>
</sequpnce>

</extehsifn%

</comp|lexContent>

</complexType>

6.5.2 Semantics

Name Definition
WeatherType This data type represents weather state.
Temperature Describes the temperature. The syntax and semantics of TemperatureSensorType

are specified in ISO/IEC 23005-5.
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Name Definition

Precipitation Describes the precipitation during the specified period of time as

defined

by the duration attribute in the default unit of millimeter or in the unit

specified by the valueUnit attribute.

Value Specifies the precipitation in the default unit of millimeter or in the unit

specified by the valueUnit attribute.

valueUnit Specifies the unit of the precipitation value, if a unit other than the default unit
isused, as areference to a classification scheme term provided by UnitTypeCS

defined in ISO/IEC 23005-6usingthe moea? :termReforancaTusa
7 5 =T P

efined

in ISO/IEC 15938-5:2003,7.6.

Duration Specifies the time period up to the time of measuring the preeipit

ation in

the default unit of hour or in the unit specified by durationusit aftribute.

durationUnit Specifies the unit of the duration, if a unit other than the defaul
used, as a reference to a classification scheme term provided by uni 4

[ unit is
TypeCS

fication scheme term provided by WwindDirectionTypeCs define

defined in ISO/IEC 23005-6 using the mpeg7: terfiReferenceTypeldefined
in ISO/IEC 15938-5:2003, 7.6.

Formation Specifies the formation of the precipitation.

Wind Describes the strength and the directionefthe wind. The syntax and seman-
tics of velocitySensorType are specified in ISO/IEC 23005-5.

Direction Specifies the direction of the wind.ceming from, as a reference to f classi-

d in B.8

ncludes audioEnvi%¥dnment and I1luminationCharacteristicsics elements.

b.6.1 Syntax

using the mpeg7: termReferé&nceType defined in ISO/IEC 15938-5:2p03, 7.6.

Humidity Describes the humidity. Phe.syntax and semantics of HumiditySendorType
are specified in ISO/IEC 23005-5.

6.5.3 Examples

[his example indicates a snow falling 10 centiineters per hour.

<cd:Weather>

<cd:Precipitation value="10.0QY valueUnit="centimeter" duration="1"

formation="Snowflakes"/>

</cd:Weather>

6.6 OtherEnvironmentalinfoType

[his subclause describes structure of otherEnvironmentalInfo element. OtherEnvironmentalIffoType

<compléxType name="OtherEnvironmentalInfoType">
<gomplexContent>

<extension base="cd:BaseContextType">

sequence

<element name="AudioEnvironment" type="cd:AudioEnvironmentType"
minOccurs="0"/>

risticsType" minOccurs="0"/>
</sequence>
</extension>

</complexContent>

</complexType>

<element name="IlluminationCharacteristics" type="mpeg2l:IlluminationCharacte
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6.6.2 Semantics

Name Definition

OtherEnvironmentalInfoType Describes environmental characteristics that affect the consumption of
audio-visual contents.

AudioEnvironment Describes the user’s audio environment. The AudioEnvironment contains

RecordingEnvironment and ListeningEnvironment element.

IlluminationCharacteristics  Describes the overall illumination characteristics of the natural environ-

ment -The syuntax and semantics of T1 1l umin ot ionChoroctard ot sTwe

J g
are specified in ISO/IEC 21000-7.

6.7 AudioEnvironmentType

This sy

Record]

bclause describes structure of AudioEnvironment element. AudioEnvironmentfype includes
ngEnvironmentandIJsteningEnvironmentekﬂnent&

6.7.1 |Syntax
<complpxType name="AudioEnvironmentType">
<sepuence>
element name="RecordingEnvironment" type="cd:RecordingknvironmentType"
minOcchrs="0"/>
element name="ListeningEnvironment" type="mpeg2l:AudioEnvironmentType"
minOcchrs="0"/>
</spquence>
</compllexType>
6.7.2 [Semantics
Name Definition
RecordfingEnvironment Describes the recording audio environment of a particular user. The
RecordihgEnvironment contains HowlingLevel and NumberOfMic element.
Deseribes the listening audio environment of a particular user. The syntax
ListenfingEnvironment andisemantics of AudioEnvironmentType are specified in ISO/IEC 21000-7.

6.8 RecordingEnvironmentType

This su
Howling

6.8.1

bclause describes structure of RecordingEnvironment element. RecordingEnvironment includes
Level and NumbarOfMic elements.

Syntax

<compl

ExType name="RecordingEnvironmentType">

<se

</s

</comp

Hu€hce>

<element name="HowlingLevel" type="float" minOccurs="0"/>
<element name="NumberOfMic" type="nonNegativelnteger" minOccurs="0"/>
equence>

lexType>
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6.8.2 Semantics

Name Definition

HowlingLevel The howling level should be measured as SPL in dB. If no accurate measure-
ment is possible this howling level can be estimated, e.g. with a microphone

of the terminal.

NumberOfMic The integer parameter indicates the number of the microphone.
6 Q2 Examnlac
O rred uAulllyl\pa

['his example indicates an environment with one microphone and howling (3.4).

<cd:RecordingEnvironment>
<cd:HowlingLevel>3.4</cd:HowlingLevel>
<cd:NumberOfMic>1</cd:NumberOfMic>

</cd:RecordingEnvironment>

6.9 LoudnessEnvironmentType

6.9.1 Syntax

<complexType name="LoudnessEnvironmentType">

<sequence>
<element name="CurrentPlace" type="CD:CurkentPlace"/>
<element name="LevelOfNoise" type="CD:LevélOfNoise"/>
<element name="WeatherInfo" type="CD¥W&atherInfo"/>
<element name="NeighborInfo" type="CD:NeighborInfo"/>
<element name="ListeningDevice"\Eype="CD:ListeningDevice"/>
<element name="Situation" type="CD:Situation"/>

</sequence>

</complexType>

<complexType name="CurrentPlace">

<sequence>
<element name="Street" type="boolean"/>
<element pameg="Car" type="boolean"/>
<element“fhame="Train" type="boolean"/>
<elem@n¥ name="Subway" type="boolean"/>
<elament name="Airplane" type="boolean"/>
<eVement name="School" type="boolean"/>
<element name="Home" type="boolean"/>

<element name="Work" type="boolean"/>

</sequence>

</complexType>

<complexType name="LevelOfNoise">
<sequence>
<element name="minNoiseLevel" type="float" minOccurs="0"/>
<element name="maxNoiselLevel" type="float" minOccurs="0"/>
</sequence>

</complexType>
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<complexType name="WeatherInfo">
<sequence>
<element name="Temperature" type="float" minOccurs="0"/>
<element name="Humidity" type="float" minOccurs="0"/>
<element name="Precipitation" type="float" minOccurs="0"/>
<element name="AirPressure" type="float" minOccurs="0"/>
<element name="WindSpeed" type="float" minOccurs="0"/>

<element name="Snow" type="boolean"/>

element name="Rain" type="boolean"/>
</spquence>

</compflexType>

<complpxType name="NeighborInfo">
<sepuence>
element name="NameOfPeople" type="string" minOccurs="0" maxOccurs="fjunbounded"/>
element name="NumberOfPeople" type="integer" minOccurs="0"/>
</spquence>

</compflexType>

<complpxType name="ListeningDeviceType">
<sefuence>
element name="Earphone" type="boolean"/>
element name="Headphone" type="boolean"/>
element name="ExternalSpeaker" type="booleaf/>
element name="minFrequencyResponse" type="integer" minOccurs="0"/>
element name="maxFrequencyResponse" type="integer" minOccurs="0"/>
element name="Impedance" type="integer" minOccurs="0"/>
element name="Wireless" type="boolean"/>
</spquence>

</compllexType>

<complpxType name="Situation|™>

<sefjuence>
element name="Inside" type="Boolean" minOccurs="0"/>
element name=Outside" type="Boolean" minOccurs="0"/>
element namé="Moving" type="Boolean" minOccurs="0"/>
element name="Still" type="Boolean" minOccurs="0"/>
element name="Studying" type="Boolean" minOccurs="0"/>
element name="Exercising" type="Boolean" minOccurs="0"/>

element name="Meditating" type="Boolean" minOccurs="0"/>

c¥ement n:ma:"Q'IQQP'inr;r" fpo:"Rr\r\'IQ:n" minQccocurs="0"
<element name="Talking" type="Boolean" minOccurs="0"/>
<element name="Busy" type="Boolean" minOccurs="0"/>
</sequence>

</complexType>

<complexType name="VisualExpression">
<sequence>
<element name="AppointedEvent" type="CD:AppointedEvent" minOccurs="0"/>

<element name="EnvironmentalInfo" type="CD:EnvironmentalInfo" minOccurs="0"/>
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name="BodyConditionInfo" type="CD:BodyConditionInfo" minOccurs="0"/>
name="Situation" type="CD:Situation" minOccurs="0"/>

name="SensorInfo" type="CD:SensorInfo" minOccurs="0"/>

<complexType name="AppointedEvent">

<sequence>
<element
<element
<element
<element
<element
<element

</sequence>

</complexType>

<sequence>
<element
<element
<element

</sequence>

</complexType>

<sequence>
<element
<element
<@élement
Kelement

<element

<sequence>
<element name="EventName" type="string" minOccurs="0"/>
<element name="EventDate" type="date" minOccurs="0"/>
<element name="EventTime" type="time" minOccurs="0"/>
</sequence>
</complexType>

<complexType name="EnvironmentalInfo">

name="Temperature" type="float" minOccurs="0".,>
name="Brigthness" type="integer" minOccursz"Q"/ >
name="GPSCoordinates" type="float" minOcdurs="0"/>
name="AngularMeasurements" type="floap" minOccurs="0"/>
name="Time" type="string" minOccurs="0"/>

name="NoiseLevel" type="float" minOccurs="0"/>

<complexType name="BodyConditionInfo">

name="BodyTemperatuxe" type="float" minOccurs="0"/>
name="HeartRate!( fype="string" minOccurs="0"/>

name="BodyWeilght" type="float" minOccurs="0"/>

<complexType name=%3ituation">

name="Inside" type="Boolean" minOccurs="0"/>
name="Outside" type="Boolean" minOccurs="0"/>
name="Moving" type="Boolean" minOccurs="0"/>
name="Still" type="Boolean" minOccurs="0"/>

name="Studying" type="Boolean" minOccurs="0"/>

[IWaN1]

etemenrt
<element
<element
<element
</sequence>

</complexType>

ilaillc_"E CL\,iDiily" t PC_"BU\JlCail" lllillub\(UL - \vJ
name="Meditating" type="Boolean" minOccurs="0"/>
name="Sleeping" type="Boolean" minOccurs="0"/>

name="Communicating" type="Boolean" minOccurs="0"/>

© ISO/IEC 2022 - All rights reserved

71


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

6.9.2 Semantics

Name Definition

CurrentPlace Describes the user’slocation (Street, Car, Subway, Airplane, School, Home, Work).

LevelOfNoise Describes the noise level around the user, where the noise level indicates two
values (minimum noise level and maximum noise level, in dB).

WeatherInfo Describes the weather information around the user.

NeighborInfo Describes the neighboring people (names and/or number) around the user.

ListenfingDevice Describes the listening device.

Situatfion

Describes the situation the user is in.

6.10 ViisualExpressionType

6.10.1 |Syntax

<sefpuence>

element
element
element
element
element
</spquence>

</compllexType>

<sefuence>

element
element
element
</spquence>

</compflexType>

<sepjuence>

element
element
element
elemeht

element

ed¥ement

<complexType name="CD:VisualExpression">

<complpxType name="AppointedEvent">

<complpxType name="EnvirenmentalInfo">

name="AppointedEvent" type="AppointedEvent" minOceurs="0"/>
name="EnvironmentalInfo" type="EnvironmentalInfo"™\minOccurs="0"/>
name="BodyConditionInfo" type="BodyConditionInfé" minOccurs="0"/>
name="Situation" type="Situation" minOccur&="0"/>

name="SensorInfo" type="SensorInfo" minO&Curs="0"/>

name="EventName" type="sti¥#ng" minOccurs="0"/>
name="EventDate" type={"date" minOccurs="0"/>

name="EventTime" types"time" minOccurs="0"/>

namé="Temperature" type="float" minOccurs="0"/>
natfe="Brigthness" type="integer" minOccurs="0"/>
name="GPSCoordinates" type="float" minOccurs="0"/>
name="AngularMeasurements" type="float" minOccurs="0"/>

name="Time" type="string" minOccurs="0"/>

</sequence>

</complexType>

<sequence>
<element
<element

<element

</sequence>
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name="Noiselevel" type="float" minOccprs="0"

<complexType name="BodyConditionInfo">

name="BodyTemperature" type="float" minOccurs="0"/>
name="HeartRate" type="string" minOccurs="0"/>

name="BodyWeight" type="float" minOccurs="0"/>
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<complexType name="Situation">

</sequence>

</complexType>

<sequence>
<element
<element
<element

</sequence>

</complexType>

<complexType name="SensorInfo">

<sequence>
<element name="Inside" type="Boolean" minOccurs="0"/>
<element name="Outside" type="Boolean" minOccurs="0"/>
<element name="Moving" type="Boolean" minOccurs="0"/>
<element name="Still" type="Boolean" minOccurs="0"/>
<element name="Studying" type="Boolean" minOccurs="0"/>
<element name="Exercising" type="Boolean" minOccurs="0"/>
<element name="Meditating" type="Boolean" minOccurs="0"/>
<element name="Sleeping" type="Boolean" minOccurs="0"/>
<element name="Communicating" type="Boolean" minOccurs="0"/>

name="SensorName" type="string"/>
name="SensorInput" type="string" minOgcurs="0"/>

name="SensorOutput" type="string" mindccurs="0"/>

6.10.2 Semantics

Name Definition

AppointedEvent Describes-the user’s appointed event listed in a scheduler or a personijel note.

EnvironmentalInfo Describes the user’s environmental information acquired from sensqrs such
as ¢amera, microphone, GPS and gyroscope.

BodyConditionInfo Describes the user’s body condition information acquired from sensofs.

SituationInfo Describes the user’s current situation inferred from sensors’ information.

SensorlInfo Describes the information about the sensor used to collect contextual|data.

b.11.1 Syntax

.11 BaseContextType

['his Syntax is BaseContextType type.

<eomplexType name="BaseContextType" abstract="true">

<sequence>

<element

</sequence>

</complexType>

name="InformationAccessGroupURI" type="anyURI" minOccurs="0"

maxOccurs="unbounded" />

<attribute name="InfoSource" type="anyURI"/>

<element name="InformationAccessID" type="mpeg7:UserIdentifierType" minOccurs="0"
maxOccurs="unbounded" />
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6.11.2 Semantics

Name

Definition

BaseContextType

BaseContextType is an abstract type providing a base for
description of each element.

InformationAccessID

Specifies the list of user’s ID of other users who can access
private information.

InformationAccessGroupURI

References to groups of users who can access private informa-

tion H'\rnng]n the cpnrifi(‘aﬁnn ofits URI Refertothe cr apEb

of InformationAccessUserGroup in General Descripti6h,

6.12 CpntextDescriptionType

InformdtionAccessID has been added into ContextDescriptionType. InformationAccéssID. The
InformgtionAccessID specifies alist of users who can access the privacy information.

6.12.1 |Syntax

This Syhtax is BaseContextType type.

</cpmplexType>

sequence>

minOcchrs="0"/>

maxOcchrs="unbounded" /¥

minOcchrs="0"/>

maxOcchrg="unbounded"/>

/sequence>

<elemeht name="CD" type="cd:ContextDescriptionType"/>
<copplexType name="BaseContextType" abstract="true">

attribute name="InfoSource" type="anyURI"/>
<cofnplexType name="ContextDescriptionType">

<element name="InformationAccessGroup" type="ct:InformationAccessUserGroup"
minOcchrs="0" maxOccurs="unbounded" />

element name="ClassificationSchemeAlias" type="ct:ClassificationSchemeAliasType"
minOcchrs="0" maxOccurs="unbounded"/>

<element name="ContextIdentification" type="cd:ContextIdentificationType"

<element name="ValidTimeDurgtion" type="ct:TimeType" minOccurs="0"/>
<element name="Season"gtype="mpeg7:termReferenceType" minOccurs="0"/>

<element name="DevigéCharacteristics" type="cd:DeviceCharacteristicsType"
minOcchrs="0" maxOccurs="unpbounded"/>

<element name="NetworkInfo" type="cd:NetworkInfoType" minOccurs="0"

<element namer"Location" type="ct:LocationType" minOccurs="0"/>
<elementymame="Weather" type="cd:WeatherType" minOccurs="0"/>

<elemeng~hame="OtherEnvironmentalInfo" type="cd:OtherEnvironmentalInfoType"

<element name="OtherContextInfo" type="anyType" minOccurs="0"

</complexType>

<attributeGroup ref="ct:commonAttributes"/>

<attribute name="Priority" type="ct:ZeroToOnehundredOrdinalType" use="optional"/>

6.12.2 Semantics

Name

Definition

CD

This data element is the root element of the Context Description.

ContextDescriptionType

This data type contains staticand dynamic information about the user context.

InformationAccessGroup

Describes the group of other users who can access private information.
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Name Definition

ClassificationSchemeAlias Specifiesan alias foraClassificationScheme to be referenced within the
UserDescriptionType by a simplified URIL

ValidTimeDuration Describes valid time duration for context description. The syntax and se-
mantics of PeriodOfTimeType are specified in General Description.

Season Describes current season information according to the region. Terms for the sea-
son are specified by the CS Season (urn:mpeg: mpeg21:UD:CS:SeasonCS:2016).

DeviceCharacteristics Describes general characteristics of the terminal.

NetworkInfo Describes network related information.

Location Describes current location when a service is requested. The,synkax and
semantics of PlaceType are specified in ISO/IEC 15938-5.

Weather Describes current weather when a service is requestedt

OtherEnvironmentalInfo Describes environmental information of noise or illumination characteristics
around user.

commonAttributes Describes a group of attributes for the Commonattributes. The syftax and
semantics of commonAttributes are specified in General Description.

Priority Describes the level of priority of the\context description by uding the
ZeroToOnehundredOrdinalType.

OtherContextInfo A placeholder for other context - related information outside the sfandard
namespace

7 Sevice description
7.1 BaseServiceType

7.1.1 Syntax

<complexType name="BaseServiceTyp&'Jabstract="true">
<sequence>

<element name="InformatiohAccessID" type="mpeg7:UserIdentifierType" minOccursg"0"
maxOccurs="unbounded" />

<element name="InfekmationAccessGroupURI" type="anyURI" minOccurs="0"
maxOccurs="unbounded" /&

</sequence>

</complexType>

7.1.2 Semantics

Name Definition

BaseServiceType BaseServiceType is an abstract type providing a bas¢ for
description of each element.

InformationAcce 1D Spnrifios the list of user’'s ID of other

ruserswhocad access
private information.

InformationAccessGroupURI References to groups of users who can access private informa-
tion through the specification of its URI. Refer to the GroupID
of InformationAccessUserGroup in General Description.

7.2 ServiceDescriptionType

Thissubclause describesastructure of servicebescriptionType datatype.The servicebescriptionType
contains several elements, such as ServiceGeneralInformation, ServiceTargetInformation,
ServiceInterfaces,InternalServices,Priority,IsServiceAvailableaIuiServiceObjectsInformation
each of which is used for describing service’s information.
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7.2.1 Syntax

<complexType name="SD">
<complexContent>
<extension base="sd:BaseServiceType">
<sequence>

<element name="InformationAccessGroup" type="ct:InformationAccessUserGroup"
minOccurs="0" maxOccurs="unbounded"/>

<element name="ServiceID" type="mpeg7:UniqueIDType"/>

<element name="ServiceGeneralInformation" type="sd:ServiceGeneralInformationT
ype"/>

<element name="ServiceTargetInformation" type="sd:ServiceTargetInformationTy
pe|1/>

<element name="Servicelnterfaces" type="sd:ServicelnterfacesType"
minOcchrs="0"/>

<element name="InternalServices" type="sd:InternalServicesThype"
minOcchrs="0"/>

<element name="Priority" type="ct:ZeroToOnehundredOrdinadlType"
minOcchrs="0"/>

<element name="IsServiceAvailable" type="boolean"/>

<element name="ServiceObjectsInformation" type=¥sd:ServiceObjectType"
minOcchrs="0"/>

<element name="LoudnessControlServiceDescxiption" type="LoudnessInfoType"/>

<element name="VisualExpressionServiceDéscription"
type="ED:VisualExpression"/>

<element name="ConsecutiveVibrationServiceDescription" type="SD:
ConsecfptiveVibration"/>

</sequence>
/extension>
</cpmplexContent>

</comp|lexType>

7.2.2 |Semantics

Name Definition
SD Specifies the root element of the Service Description.
InformptionAccessGrolp Describes the group of other users who can access private information.

ClassifficationSchémeRlias The classification scheme alias information.

ServicpID Describes the unique ID of the service.

ServicgGener@rInformation Describes general information about a given service.

ServicpTargetInformation  Describes user’s preferred service.

ServickInterfaces Deseribaecsintarfacacucaod forovehanaginaginformaation amanatho corvicac and /
HeSeH eSS Hiteraeesuseatore S \Z32 HeeSahe

sehat g T g T o e e S ot 15} >ET T/

or recommendation engine and/or application.

InternalServices Describes an internal service.
Priority Specifies the priority level associated to a given service.
IsServiceAvailable Specifies availability of the service.

LoudnessControlServiceDes IoudnessControlServiceDescription shall describe set of supported

cription audio services (e.g. audio output formats, volume levels, list of accessible
copyright protected materials) available to the user in order to ensure contin-
uous and smooth audio services while adhering to copyright protection and
applicable laws.
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Name Definition

VisualExpressionServiceDes Asetofbase visual objects for expressing human’s emotion, intention, situation
cription and condition.

ConsecutiveVibrationService Describesa setof consecutive vibration patterns according to the user preferences

7.3 ServiceGenerallnformationType

This subclause specifies general information of the service.

7.3.1 Syntax

<complexType name="ServiceGenerallInformationType">
<complexContent>
<extension base="sd:BaseServiceType">
<sequence>
<element name="ServiceName" type="Name"/>
<element name="ServiceProviderName" type="Name"/>
<element name="Description" type="string" minOccurs="0"y">
<element name="ServiceURI" type="anyURI" minOccurs='‘9")/>
<element name="ServiceCategory" type="mpeg7:termReferencelListType" minOccurs=['0"/>
<element name="SupportedFormat" type="mpeg7:Me@talnformationType" minOccurs="p"/>
</sequence>
</extension>

</complexContent>

</complexType>

7.3.2 Semantics

Name Definition

SeviceGenerallnformation  Specifies a general information about a given service.

ServiceName Specifies the name of the provided service.

ServiceProviderName Specifies the name of the service provider.

Description Specifies a generic description of the given provided service.

ServiceURI Specifies the URI by which the given service can be accessed.
ServiceCategory Terms for the ServiceCategory are specified by the ServiceCategoryCs

(urn:mpeg: mpeg2l:UD:CS:ServiceCategoryCS:2016).

SupportedFeumat Specifies specific media formats available in a service.

7.4 ServiceTargetIinformationType

['his ‘subclause specifies service target information type of the service. Service target infofmation
cotrststsof 3 components—PreferredserbescriptIonintormattom, PreferregdcontextbescriptionInfo

rmation and serviceTargetModel. Each element describes the policy and strategy for a specific service.

7.4.1 Syntax

<complexType name="ServiceTargetInformationType">
<complexContent>

<extension base="sd:BaseServiceType">

<choice maxOccurs="unbounded">

© ISO/IEC 2022 - All rights reserved 77


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

<element name="PreferredUserDescriptionInformation" type="ud:UserDescriptionType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="PreferredContextDescriptionInformation" type="cd:ContextDescriptionT
ype" minOccurs="0" maxOccurs="unbounded"/>

<element name="ServiceTargetModel" type="sd:ServiceTargetModelType" minOccurs="0"
maxOccurs="unbounded" />

</choice>
</extension>

</complexContent>

</compllexType>

7.4.2 |Semantics

Name Definition

ServicgTargetInformationType Specifies information about preferred user and context for a‘service.

PreferpedUserDescription  Specifies the description of preferred user for the service.
Informption

PreferpedContextDescriptio Specifies the description of preferred context of usagefor the service.
nInforfnation

ServicpTargetModel Specifies the informational role of user segmentation.

7.5 SprviceTargetModelType

This supclause describes a specific decision-model to specify. types about targeted user groups by 4
service|provider and sepecifies vocabularies for describing specific sets of a service type.

7.5.1 |Syntax

<complpxType name="ServiceTargetModelType">
<sefjuence>
element name="ServiceTargetTreeW¥=-minOccurs="0" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="Nede" type="sd:NodeType" minOccurs="0"/>
</sequence>
</complexType>
/element>
element name="ServiceTargetSet" type="sd:VocabularySetType">
<unique qame="userType-vocabulary">
<gel€ctor xpath="sd:vocabulary"/>
<fl1ld xpath="Q@name"/>

</anique>

felement>

</sequence>
</complexType>
<complexType name="NodeType">
<sequence>
<element name="Question" type="string" minOccurs="0"/>
<element name="ChildNode" type="sd:NodeType" minOccurs="0"
maxOccurs="unbounded" />
</sequence>

<attribute name="nodeID" type="ID" use="optional"/>

<attribute name="answer" type="string" use="optional"/>
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<attribute name="serviceTargetType" type="token" use="optional"/>

</complexType>

7.5.2 Semantics

Name Definition

ServiceTargetModelType Describes decision-model for user type about target user groups and specifies
vocabulary set for user types.

servicelargetlree Specities a decision tree model assocliated to a specific target user gropp.

Node Describes root node in decision tree that includes one question and/asgociated
child nodes.

ServiceTargetSet Specifies a set of user type vocabularies which describes thetarget usey groups
segmented by a service provider.

NodeType Describes each node in a decision tree. The NodeTrype contains Que¢stion,
ChildNode elements and nodeID, answer,and seryic&TargetType attiributes.

Question Describes question for child node selection.

ChildNode Describes a child node of this node with Nod&Type to generate a decisipn tree.

nodelD Specifies the unique node identifier.

answer Specifies an answer, quantifying the ceridition for this node to be selgcted, to

the question of parent node.

serviceTargetType Specifies the targeted user grotip of a service, when this node is selgcted as
a result of decision tree navigation, by referencing a vocabulary of uger type
(target user group) in Ser¥iceTargetSet.

7.6 VocabularySetType

['his subclause specifies a vocabulary set fordescribing target user groups.

7.6.1 Syntax

<complexType name="VocabulapySetType">
<sequence>
<element name="voclabulary" maxOccurs="unbounded">
<complexType>
<attrifute name="name" type="NMTOKEN" use="required"/>
</complexType>
</element>
</sequerge¥

<attpiptte name="id" type="ID" use="required"/>

</compleXType>

/(6.2 Semantics

Name Definition

VocabularySetType Type for a set of vocabulary to describe target user groups.
Vocabulary Specifies each vocabulary which belongs to the given vocabulary set.
name Specifies the name of a given vocabulary.

id Specifies the unique identifier of a given vocabulary set.
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7.7 ServicelnterfacesType

7.7.1 Syntax

<complexType name="ServicelnterfacesType">
<complexContent>

<extension base="sd:BaseServiceType">

<sequehce>

element name="Servicelnterface" type="sd:ServicelnterfaceType"
maxOcchrs="unbounded" />

</spquence>
/extension>
</cpmplexContent>

</compfLexType>

7.7.2 |Semantics

Name Definition
ServicpInterfacesType Type for the service interfaces supported by the service.
ServicpInterface Describes each service interface.

7.8 SprvicelnterfaceType

7.8.1 |Syntax

<complpxType name="ServicelnterfaceType">
<sepuence>
element name="ServicelnterfacelnformationURI" type="anyURI"/>

element name="Description" type#"string" minOccurs="0"/>

</spquence>

</compllexType>

element name="RequiredInputBata" type="sd:RequiredInputDataType" minOccurs="0"/>

7.8.2 |Semantics

Name Definition

ServicpInterfacglype Describes a given service interface from service provider such as
ServiceInterfacelInformationURI, generic description of service and extra
input data.

Descripti@n Specifies a generic description about a service interface.

RequirpdEnputData Specifies the input data requested for the access/utilization of a service

7.9 RequiredinputDataType

It specifies input data needed for accessing and using a service.

7.9.1 Syntax

<complexType name="RequiredInputDataType'">
<choice maxOccurs="unbounded">

<element name="ReguiredUDInfo" type="sd:xPathType" minOccurs="0"
maxOccurs="unbounded" />
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maxOccurs="unbounded" />
</choice>

</complexType>

<simpleType name="xPathType">
<restriction base="token"/>

</simpleType>

<element name="RequiredCDInfo" type="sd:xPathType" minOccurs="0"

=

Fa¥ila C P
Tk ICTIIAIILICS

related to required context description by the service being addressed.

Name Definition

RequiredInputDataType Type for required input data for service utilization, including Comgactup,
CompactCD and AdditionalInputData.

RequiredUDInfo Optional XPath expression which specifies the node of.the metadata fijagment
related to required user description by the service being addressed.

RequiredCDInfo Optional XPath expression which specifies the nod€ of the metadata frjagment

7.10 InternalServicesType

t specifies a list of internal services provided by the service,

7.10.1 Syntax

<complexType name="InternalServicesType">
<complexContent>

<extension base="sd:BaseServiceType!'>
<sequence>

<element name="InternalServigg" type="sd:InternalServiceType"
maxOccurs="unbounded" />

</sequence>
</extension>

</complexContent>

</complexType>

7.10.2 Semantics

Name Definition
InternalServicesType Specifies a list of internal services provided by the service.
InternalSgrvice Specifies an internal service provided by the service.

7 A1 InternalServicesType

It specifies a lists of internal services provided by the service.

7.11.1 Syntax

<complexType name="InternalServiceType">
<choice>
<element name="Service" type="sd:ServiceDescriptionType"/>
<element name="ServiceRef">
<complexType>

<attribute name="referenceServiceID" type="anyURI"/>
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</complexType>
</element>
</choice>

<attribute name="servicePriority" type="ct:ZeroToOnehundredOrdinalType" use="optional"
default="50"/>

</complexType>

7.11.2 Semantics

Name Definition

InternplServiceType Specifies an internal service provided by the service.

ServicpRef Specifies a reference to the internal service already specified.
referepceServicelD Specifies the unique identifier of a service.

servicpPriority Specifies the priority of an internal service. Value ranges from0-to 100 (default

value is 50).

7.12 AudioDBType

[t specifies some audio related metadata.

7.12.1 |Syntax

<complexType name="AudioDBType" mixed="true">
<cofnplexContent>
restriction base="didl:StatementType">
<sequence>
<element name="AudioDB">
<complexType>
<sequence>
<element name="Title" type="mpeg7:NameComponentType"
minOcchrs="0"/>
<element name="Singer" type="mpeg7:PersonType" minOccurs="0"/>
<element~ndme="AuthorOfMusic" type="mpeg7:PersonType"
minOcchrs="0"/>
<elemeht name="KindOfMusic" type="ud:AudioMusicPreferenceType"
minOcchrs="0"/>
<element name="KindOfFileformat" minOccurs="0">
<simpleType>

<union memberTypes="ud:LosslessAudioFormatType
ud:LospyAudieEdrmatType" />

</simpleType>

</element>

<element name="FirstLineOfMusic" type="mpeg7:NameComponentType"
minOccurs="0"/>

<element name="AccessHistoryOfUser" type="mpeg7:UserActionHistoryTy
pe" minOccurs="0"/>

<element name="NetworkOfUser" type="cd:NetworkInfoType"/>

<element name="AudioPresentationPreferences" type="ud:AudioPresentat
ionPreferencesType" minOccurs="0"/>

</sequence>
</complexType>
</element>

</sequence>
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</restriction>
</complexContent>

</complexType>

7.12.2 Semantics

Name Definition
Title Specifies the title of a given audio track stored on a generic database.
Singer Specifies the singer of a given audio track stored on a generic databasg.
AuthorOfMusic Specifies the music author of a given audio track stored on a generic'dgtabase.
KindOfMusic Specifies the music genre of a given audio track stored on a generic database.
FirstLineOfMusic Specifies the first paragraph of lyrics for lossless audio on the databasg.
AccessHistoryOfUser Describes the access history of user access on the database.
NetworkOfUser Describes the network environment of user on the database.
AudioPresentationPreferences Describes the audio presentation preferences information.
7.13 AudioDBDescriptorType
An MPEG-21 DIDL Descriptor carrying metadata related to audié.items.
7.13.1 Syntax
<complexType name="AudioDBDescriptorType">
<complexContent>
<extension base="didl:DescriptorTypely>
</complexContent>
</complexType>
7.13.2 Semantics
Name Definition
AudioDBDescriptorType A complex type derived from MPEG-21 DIDL Descriptor carrying infofmation
about lossless audio items.
7.14 VideoDBType
['his subclausé.describes structure of videoDBType. VideoDBType includes TypeofMovie, Ratingdfvideo,
Fileformat@fVideo, FirstReleasedYear and Originallanguage elements and inherits by resftriction
from didl:StatementType.
7.14.1 Syntax

<complexType name="VideoDBType" mixed="true">
<complexContent>
<restriction base="didl:StatementType">
<sequence>
<element name="VideoDB">
<complexType>
<sequence>
<element name="TypeOfMovie" minOccurs="0">

<complexType>

<complexContent>
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ValueType" use="optional" default="10"/>

<extension base="mpeg7:TermUseType">

<attribute name="preferenceValue" type="mpeg7:preference

</extension>
</complexContent>
</complexType>
</element>
<element name="RatingOfVideo" type="nonNegativelnteger"
minOccprs="0
<element name="XSizeOfVideo" type="nonNegativelnteger"
minOcchrs="0"/>
<element name="YSizeOfVideo" type="nonNegativeInteger"
minOcchrs="0"/>
<element name="FirstReleaseYear" type="nonNegativelnteger)
minOcchrs="0"/>
<element name="OriginLanguage" type="ud:LanguageType'"
minOcchrs="0"/>
</sequence>
</complexType>
</element>
</sequence>
/restriction>
</cpmplexContent>
</compllexType>
7.14.2 |Semantics
Name Definition
TypeOfpovie Describes the type of video on the database.
RatingpfVvideo Describes-therating of video on the database.
XSizeOfVideo Describesthe X-axis size of video on the database.
YSizeOfVvideo Desteribes the Y-axis size of video on the database.
FirstRpleasedYear Describes the first released year of video on the database.
OriginplLanguage Describes the original language of video on the database.

7.15 VlideoDBDescriptorType

An MPH

7.15.1

Syntax

G-21 DIDL Descriptor carrying VideoDBStatement(s).

<compl

SXIypE 1a

</complexType>

me—*ViTdeobBbescriptorType
<complexContent>
<extension base="didl:DescriptorType"/>

</complexContent>

7.15.2 Semantics

Name

Definition

VideoDBDescriptorType

A complex type derived from MPEG-21 DIDL Descriptor carrying information

about video items.
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7.16 ServiceObjectType

ServiceObjectType describes the objects offered to the user by the service provider (e.g., service object,

database of multimedia).

7.16.1 Syntax

<complexType name="ServiceObjectType">

<complexContent>

<extension base="sd:BaseServiceType">
<choice maxOccurs="unbounded">
<element name="ServiceObjectInformation" type="ct:0bjectType">
<annotation>
<documentation>Other items provided by the service</documentation>
</annotation>
</element>
<element name="DatabaseOfMultimedia">
<annotation>
<documentation>Digital Items provided by serviee</documentation>
</annotation>
<complexType>
<complexContent>
<extension base="didl:ItemType">
<sequence>
<element name="Creation®nformation" type="mpeg7:CreationType"
minOccurs="0">
<annotation>
<documentaktion>Information about creation metadata of th
recommended digital item</documentat/ion>
</annotation>
</element>
<element name="AVSegment" minOccurs="0">
LeomplexType>
<choice>
<element name="MovingRegion"
type="mpeg7:MovilngRegionType" />
<element name="Segment"
type="mpeghsAudioVisualSegmentType" />
</choice>
</complexType>
</element>

</sequence>

4%

</extension>
</complexContent>
</complexType>
</element>
</choice>
</extension>
</complexContent>

</complexType>

© ISO/IEC 2022 - All rights reserved
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7.16.2 Semantics

Name Definition
ServiceObjectType This data type describes the objects offered to the user by the service provider.

ServiceObjectInformation  Describes the information of the objects provided by the service, in case they
are not digital items.

DatabaseOfMultimedia Describes the digital items provided by service.

CreationInformation Information about creation metadata of the recommended digital item, expressed
using MPEG-7 Creationlype.

AVSegment A moving region or an audiovisual segment of the recommended digital iteth! To
be used in case the recommended digital item is an audiovisual object:

7.17 LpudnessinfoType

7.17.1 |Syntax

<complexType name="LoudnessInfoType">

<sepuence>
element name="ServiceMediaType" type="ServiceMediaType"/>
element name="MedialInfoType" type="MediaInfoType"/>
</spquence>

</compflexType>

<complpxType name="ServiceMediaType">

<chpice>
element name="Video" type="boolean" min@gcurs="0"/>
element name="Audio" type="boolean" mi®Occurs="0"/>
element name="Image" type="boolean minOccurs="0"/>
element name="Text" type="string" minOccurs="0"/>
</choice>

</compfLexType>

<complpxType name="MedialInfoType">

<sepuence>
element name="Gémre" type="string" minOccurs="0"/>
element name="FlayTime" type="float" minOccurs="0"/>
element nafMe>"Resolution" type="string" minOccurs="0"/>
element..ndme="Bitrate" type="integer" minOccurs="0"/>
element Miame="Framerate" type="integer" minOccurs="0"/>

element name="MediaFormat" type="string" minOccurs="0"/>

&rement name="Advertisement" type="AdvertisementInfo" minOccurs="0"/>

<element name="Sound" type="AudioInfo" minOccurs="0" maxOccurs="unbounded"/>
</sequence>

</complexType>

<complexType name="AdvertisementInfo'">
<sequence>
<element name="Advertisement" type="boolean" minOccurs="0"/>
<element name="PlayTime" type="float" minOccurs="0"/>

<element name="Resolution" type="string" minOccurs="0"/>

<element name="Bitrate" type="integer" minOccurs="0"/>
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name="Framerate" type="integer" minOccurs="0"/>

name="Sound" type="AudioInfo" minOccurs="0"/>

<complexType name="AudioInfo">

<sequence>
<element name="Loudness" type="float" minOccurs="0"/>
<element name="SampleRate" type="float" minOccurs="0"/>
<element name="BitRate" type="integer" minOccurs="0"/>
<element name="Tempered" type="boolean" minOccurs="0"/>
<element name="TemperedLoudness" type="float" minOccurs="0"/>

</sequence>
</complexType>

7.17.2 Semantics

Describes the information about the audio quality of the media (Lo,
SampleRate, BitRate,Fempered, TemperedLoudness).

Name Definition

ServiceMedia Describes the media type (Video, Audie; Image, Text).

MediaInfo Describes the information about the'media (Genre, PlayTime, Resolution, BitRate,
Framerate, MediaFormat, Advextisement).

AdvertisementInfo Describes the information albout the advertisement included in the media.

AudioInfo udness,

7.18.1 Syntax

7.18 VisualExpressionInfoType

<sequence>
<element
</sequence>

</complexType>

<ghement
<alement
<element

<element

<complexType name="SD:Visualkxpression">

<complexType mame="VOType">

<choice{miriOccurs="0" maxOccurs="unbounded">

name="VisualObject" type="VOType"/>

name="Face" type="Face"/>
name="Clock" type="Clock"/>

name="Animal" type="Animal"/>

name="Fruit" type="Fruit"/>

<element
<element
<element
<element
<element
</choice>

</complexType>

<sequence>

name="Weather" type="Weather"/>
name="Food" type="Food"/>
name="Vehicle" type="Vehicle"/>
name="Plant" type="Plant"/>
name="Building" type="Building"/>

<complexType name="Face">

© ISO/IEC 2022 - All rights reserved
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maxOcc

maxOcc

maxOcc
</s

</comp

<compl

<se

maxOcc

maxOcc
</s

</comp

<compl

<ex

maxOcc

maxOcc

maxOcc
maxOcc

maxOcc

<el

</e

</comp

<compl

<se

</s

</comp

<compl

<se

88

<element name="FaceOutline" type="VOComponentInfo" minOccurs="0"
urs="unbounded"/>

<element name="Eye" type="VOComponentInfo" maxOccurs="unbounded"/>

<element name="Nose" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Mouth" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Hair" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Ear" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<element name="FacialHair" type="VOComponentInfo" minOccurs="0"
1rs="nnbonunded"

element name="Eyebrows" type="VOComponentInfo" minOccurs="0"

LLirs="unbounded" />
Equence>

lexType>

ExType name="Clock">
luence>

element name="Frame" type="VOComponentInfo" minOccurs="0" maxQécurs="unbounded" />

element name="HourNeedle" type="VOComponentInfo" minOccurs=20\"
irs="unbounded" />

element name="MinuteNeedle" type="VOComponentInfo" minOccyfs="0"

irs="unbounded" />
Equence>

lexType>

ExType name="Animal">

Fension base="Face">
sequence>

<element name="Head" type="VOComponeritInfo" minOccurs="0"
irs="unbounded" />

<element name="Body" type="VQGomponentInfo" minOccurs="0"
Lirs="unbounded" />

<element name="Leg" type=!'VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<element name="Tail" type="VOComponentInfo" minOccurs="0"
irs="unbounded" />

<element name="Clgththg" type="VOComponentInfo" minOccurs="0"
Lirs="unbounded" />

<element name#£Horn" type="VOComponentInfo" minOccurs="0"
Lirs="unbounded />

ement name="Wings" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded" />
/sequences
ktension>

| exType>

SXTYPE Nalme=—"rrTurtC
quence>
<element name="Body" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Leaf" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Stem" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
equence>

lexType>

exType name="Weather">

quence>
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<element name="Sun" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<element name="Fog" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded

</sequence>

</complexType>

<element name="Cloud" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

"/>

<element name="Rain" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded" />
<element name="Snow" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<element name="Wind" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<complexType name="Food">
<sequence>
<element name="Rice" type="VOComponentInfo" minOccurs="0" maxOccurs="urbBo¥nded"/
<element name="Bread" type="VOComponentInfo" minOccurs="0" maxOcgcurs="unbound

<element name="Hamburger" type="VOComponentInfo" minOccurs="0"
maxOccurs="unbounded" />

<element name="Sandwich" type="VOComponentInfo" minOccurs=({"0"
maxOccurs="unbounded" />

<element name="Steak" type="VOComponentInfo" minOccurg={"0" maxOccurs="unbound
<element name="Hotdog" type="VOComponentInfo" minOcc¥ns="0" maxOccurs="unboun
<element name="Fish" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounde
<element name="Soup" type="VOComponentInfo" mifi@ccurs="0" maxOccurs="unbounde
<element name="Curry" type="VOComponentInfoyminOccurs="0" maxOccurs="unbound
<element name="Noodle" type="VOComponentInfo"” minOccurs="0" maxOccurs="unboun
<element name="Cake" type="VOComponentIrife" minOccurs="0" maxOccurs="unbounde
<element name="Fries" type="VOComponen®Info" minOccurs="0" maxOccurs="unbound
<element name="Beer" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounde
<element name="Wine" type="VOCom@onentInfo" minOccurs="0" maxOccurs="unbounde
<element name="Plate" type="VQCOmponentInfo" minOccurs="0" maxOccurs="unbound

<element name="Cutlery" type="VOComponentInfo" minOccurs="0"
maxOccurs="unbounded" />

</sequence>

</complexType>

<complexType name="Vehicle">
<sequence>
<elementynane="Body" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounde
<elemefit) name="Wheel" type="VOComponentInfo" minOccurs="0" maxOccurs="unbound
<element name="Wing" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounde
<€lement name="Sail" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounde
<element name="Door" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounde

%/'sequence>

bd" />

ed" />
Hed" />
0"/ >

i />
Ed" />
Hed" />
" />
ed" />
0" />
0"/ >
ed" />

s
bd" />
H" />
" />
i />

compnlexTune
T >T

<complexType name="Plant">

<sequence>

</sequence>

© ISO/IEC 2022 - All rights reserved

<element name="Body" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Leaf" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Stem" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>
<element name="Fruit" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<element name="Root" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded" />
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</complexType>

<sequence>

<element

<element

<complexType name="Building">

<element name="Structure" type="VOComponentInfo" minOccurs="0"
maxOccurs="unbounded" />

name="Window" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

name="Door" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

element
</spquence>

</compllexType>

<sefpuence>

element
element
element
element
element
element

</spquence>

</compflexType>

name="Roof" type="VOComponentInfo" minOccurs="0" maxOccurs="unbounded"/>

<complexType name ="VOComponentInfo"/>

name

name

name

name

name

name

="PlacementX" type="integer" maxOccurs="1"/>
="PlacementY" type="integer" maxOccurs="1"/>
="Size" type="integer" maxOccurs="1"/>
="Color" type="string" maxOccurs="1"/>
="Rotation" type="integer" maxOccurs="1"/>

="PlacementOrder" type="integer" maxOccurgz"1"/>

7.18.2 |Semantics

Name Definition

VOType Describes the type of'the visual object (VO) .

VOComppnentInfo Describes the editable components of a visual object.

PlacementX Describes the X coordinate (relative or absolute) of a visual object.
PlacementY Describes§ the Y coordinate (relative or absolute) of a visual object.

Size Describes the size (scalable number or percentage) of a visual object.

Color Déscribes the color of the component.

Rotatipn Describes the angle of rotation for the component (in degrees).
PlacempntOrder Describes the placement order of the component where the highest number

represents the closest placement and the lowest number represents the furthest|
placement.

7.19 CpnsecutiveVibrationServiceType

7.19.1 |Géneral

This subclause describes consecutive vibration information. Figure 2 shows the process to deliver
the vibration signals via a consecutive way, where the vibration information could be generated by
controlling the duration, interval, period, amplitude, and frequency.
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4
1 2 Vibration signal
2
Key
|  duration
P interval
B period
l  amplitude
b frequency

Figure 2 — ConsecutiveVibrationServiceType Diagram

7.19.2 Syntax

<complexType name="ConsecutiveVibrationServiceType">

<sequence>
<element name="CVService" type="CVSerwiteType" minOccurs="0"/>
<element name=" CVSetting" type="CVSé&ttingType" minOccurs="0"/>

<sequence>

</complexType>

<complexType name="CVService">

<sequence>

<element name="LoadGuidance" type=" LoadGuidance" minOcuurs="0"
maxOccurs="unbounded" />

<element name="SgheduleAlarm" type="ScheduleAlarm" minOcuurs="0"
maxOccurs="unbounded />

<element names"EventAlarm" type="EventAlarm" minOcuurs="0" maxOccurs="unbound

<element name="Appointment" type="Appointment" minOcuurs="0"
maxOccurs="unbGuhded" />

Pd" />

<elemenht) name="Emergency" type="Emergency" minOcuurs="0" maxOccurs="unbounded|' />
</sequenpe>
</complexType>
7193 Semantics
Name Definition
CvService Specifies a list of Services to be provided by the consecutive vibration tech-
nology
CvDelivery Terms for the CVDelivery are specified by the IntentionActionCs
(urn:mpeg:mpeg2l:UD:CS:CVSettingCS:2022
91
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8 Recommendation description

8.1 RecommendationDescriptionType

This clause describes the complex type of a recommendation description.

8.1.1 Syntax

<complexType name="RD"

<sepuence>

element name="ClassifficationSchemeAlias" type="ct:ClassificationSchemeAliasType"
minOcchrs="0" maxOccurs="unbounded"/>

element name="RecommendationID" type="mpeg7:UniquelIDType"/>

element name="compactUsageDescription" type="rd:compactUsageDescriptionlype"
minOcchrs="0" maxOccurs="unbounded"/>

element name="QueryDescription" type="rd:queryDescriptionType" minQccurs="0"
maxOcchrs="unbounded" />

element name="ServiceUserType" type="string" minOccurs="0" maxOccurs="unbounded"/>
element name="ProcessChain" type="rd:ProcessChainType" minQ€gurs="0"/>
element name="RecommendationHistory" minOccurs="0"/>
complexType>
<sequence>
<element name="RecommendationResult" maxOccuns="unbounded">
<complexType>
<sequence>

<element name="Recommendatien!™ type="rd:compactUsageDescriptionTy
peu />

<element name="Result", gype="anyType">
<annotation>

<documentation>Any tangible result of the recommendation:
satisfhction, feedback </documentation

</annotatign
</element>
</sequence>,
</complexType>
</element>
</sequence>
/complexType>

element nafpe="RecommendationInformation" type="rd:RecommendationInformationType"
minOcchrs="0" maxOccurs="unbounded"/>

element\name="LoudnessControlRecommendationDescription”
type="[LoudnessControlType" />

edlement name="VisualExpressionRecommendationDescription"
type="RDsVisualExpression"/>

<element name="ConsecutiveVibrationRecommendationDescription" type="RD:
ConsecutiveVibration"/>

</sequence>
<attributeGroup ref="ct:commonAttributes"/>

<attribute name="provider" type="anyURI" use="optional"/>

</complexType>
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8.1.2 Semantics
Name Definition
RD The root element of Recommendation Description.

ClassificationSchemeAlias

Specifiesanalias foraCclassificationScheme to be referenced within the
UserDescriptionType by a simplified URI.

RecommendationID

The unique ID of the recommendation.

compactUsageDescription

A structure containing information about the recommended items.

QueryDescription A structure containing information about a recommended query:

ServiceUserType Indicates user type for a specific service. Only vocabulary name-deffined in
SD can be used for representations of the userType. ServiceUserTlype can
use only vocabularies defined in ServiceTargetSet element in SD|

ProcessChain Process description that can be executed at the client(Side, generated by the

recommendation engine.

RecommendationHistory

A structure containing information about pastrecommendations.

RecommendationResult

A structure containing the recommendation pesult.

Recommendation

A structure containing the past recommendations.

Result

Any tangible result of the recommendation: satisfaction, feedback.

RecommendationInformation

A structure containing information*about the recommendation (mletadata
of the recommendation).

CommonAttributes

Common attributes of all top-tevel MPEG-UD descriptors.

Provider

Information about the tecommendation provider (e.g. which recomjmenda-
tion engine).

LoudnessControlRecommendatio
nDescription

Description of safety protocols for controlling the volume and a lis|t of rec-
ommended audio Services based on user/context/service descriptipns

VisualExpressionRecommendati
onDescription

A set of stafistical data edited/created from base visual objects.

ConsecutiveVibrationRecommen
dationDescription

Describés a set of consecutive vibration patterns according to user preferences

B.2 compactUsageDescriptionType

bompactUsageDescription®ype specifies compact usage description representation, which is composed

bf a sequence of clusters,tists, labelled sets or equivalence sets. These representations are used to
brganize and enhancethe recommendation engine output for the receiving application.
B8.2.1 Syntax
<complexType name="compactUsageDescriptionType">
<annotafion>
<doctmentation>Main complex type for compact usage description
ré€presentation. It may be composed of an infinite sequence of clusterings, lists,
TapeITed SEts Or EJUlivalence Sets.</documencacion
</annotation>
<sequence>
<element name="Clustering" type="rd:clusteringType" minOccurs="0"
maxOccurs="unbounded" />
<element name="List" type="rd:orderedSetType" minOccurs="0"
maxOccurs="unbounded" />
<element name="LabelledSet" type="rd:labelledSetType" minOccurs="0"
maxOccurs="unbounded" />
<element name="EquivalenceSet" type="rd:equivalenceSetType" minOccurs="0"
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maxOccurs="unbounded" />

maxOccurs="unbounded" />

<element name="SimpleResource" type="rd:RecommendableResourceType" minOccurs="0"
maxOccurs="unbounded" />

<element name="GenericSet" type="rd:genericSetType" minOccurs="0"

</sequence>

</complexType>

8.2.2 Semantics

Name Definition

compadtUsageDescriptionType Main complex type for compact usage description representation,-It may

be composed of an infinite sequence of clusterings, lists, labelled sets or
equivalent sets.

Clustefing A structure describing a result of a clustering.

List A structure describing a ranked list, e.g. a result of an information retrieval
operation providing scores for each returned result:

LabellpdSet A structure describing a labeled set (e.g. a result of a classification).

EquivaflenceSet A structure describing an equivalence set,‘ize. a set in which elements are
equivalent under a specified criterion.

SimpleResource A simple resource with no structure;

GenerifpSet A structure describing a genericset,of recommended resources.

8.2.3 |Example

This example illustrates the structure of a compactUsageDescription element in a case of {

recom

endation engine which recommends to a usér other users to be asked for friendship. In this
case, itfis a List of elements to be provided. Each element is wrapped in an OrderedMember structurs
which dontains also the rank information. Higher rank means higher recommendation. Both users (uZ
and ul) are recommended as good users to.be asked for friendship (e.g. through a social network) buf

u?2 is rajnked higher than ul by the recomniender engine.
<compaftUsageDescription>
<List
<OrdpredMember>
<SptElement resourcelDF"res2">
<Resource>
UserDescriptienFragment>
<ud:UserID¥u2</ud:UserID>
/UserDestriptionFragment>
<) Resquxle>
<RoYe, roleType="Ask Friendship"/>
</Betfilement>
<Rank>0.9</Rank>
</OrderedMember>
<OrderedMember>

<

94

<SetElement resourceID="resl">
<Resource>
<UserDescriptionFragment>
<ud:UserID>ul</ud:UserID>

</UserDescriptionFragment>

/Resource>

<Role roleType="Ask Friendship"/>

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

</SetElement>
<Rank>0.5</Rank>
</OrderedMember>
</List>

</compactUsageDescription>

8.3 QueryDescriptionType

1 4 oo o 3 1o & H dad o 1o H 1 | s €3 H
CTCTITCTIU T UL AT TTTITOT HIATIUIN dDUUTYUTT ITS TTLUTITHITITUTU TU DT TITVURTU UIT SPTTITICUT STT VILTS

B8.3.1 Syntax

<complexType name="queryDescriptionType">
<annotation>

<documentation>Main complex type for query description. It incglude as a servife
reference which is used to identify the service on which the queryfis to be invoked|

</documentation>

</annotation>

<sequence>
<element name="SearchServiceReference" type="sd:SerwceDescriptionType"/>
<element name="Query" type="rd:queryClauseType'l/>

</sequence>

</complexType>

B.3.2 Semantics

Name Definition

queryDescriptionType Main complex type for query description. It includes a service r¢dference
whichds used to identify the service on which the query is to be inyoked.

SearchServiceReference A description of the service to be invoked.

Query This element contains a structured description of the query to be pgrfomed

on the service defined in SearchServiceReference.

B.4 ProcessChainType
PricessChainType is a“process description that can be executed at the client side, generated by the

recommendationengine. The processes can for example be an emergency call or sending an emergency
M.

B8.4.1 Syntax

<complexType name="ProcessChainType">

<annotation>

<documentation>Process description that can be executed at the client side,
generated by the recommendation engine. The processes can be an emergency call or

sending an emergency sms</documentation>
</annotation>
<sequence>
<element name="ProcessChainCommand" maxOccurs="unbounded">
<complexType>
<sequence>

<element name="ActionType" type="mpeg7:termReferenceType" />

<element name="ActionTo" type="anyURI" />
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<element name="ActionFrom" type="anyURI" />
<element name="ActionMessage" type="mpeg7:TextualType" />
<element name="ActionObject" type="ud:ArtefactType" maxOccurs="unbounded"
/>
</sequence>
</complexType>
</element>

</sequence>

</compfexType

8.4.2 |Semantics

Name Definition

ProcesgChainType Specifies a process that can be executed, e.g. an emergeney.¢all or sending
an emergency SMS.

ProcespChainCommand Specifies the command to be executed.

Actionflype Specifies the type of the action to be processed,

Actionflo Specifies to whom the action is meant to.

ActionHrom Specifies from whom the action is being requested.

ActionNlessage Specifies a message describing the actién.

Action(bject Specifies an object/representation of the action.

8.5 RecommendationInformationType

Basic mletadata about the recommendation itself.

8.5.1 (Syntax

<complpxType name="RecommendationInformationType">

<sefjuence>
element name="RecommendationCategory" type=" mpeg7:ControlledTermUseType"
minOcchrs="0"/>
element name="RecommeindédObjectInformation" type="ct:0bjectType"
minOcchrs="0"/>
element name="ReeommendationPriority" type="ct:ZeroToOnehundredRatioType"
minOcchrs="0"/>

</spquence>

</compflexType>

8.5.2 |[Semantics

Name l')pfinif‘inn

RecommendationInformationType Describes the recommendation information.

RecommendationCategory Describes the category of recommendation. Each of representative service’s
name can be used as a category of recommendation.

Terms for the RecommendationCategory are specified by the
serviceCategoryCs.

RecommendedObjectInformation Describes the object information such as id, name and format which are
recommended by recommendation engine.

RecommendationPriority Describes the priority of object in the recommendation object list which are
ordered by recommendation engine.
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8.6 RecommendableResourceType
This complex type specifies the core structure of a recommended resource. This can be a fragment

of UD, CD or SD accompanied by the specification of a role that the fragment has in the context of the
recommendation.

8.6.1 Syntax

<complexType name="RecommendableResourceType">

<annotation>
<documentation>This complex type models the recommendable object. This caun
be a fragment of UD, CD or SD</documentation>
</annotation>
<choice>
<element name="UserDescriptionFragment" type="ud:UserDescriptionType">
<annotation>
<documentation>A fragment of User Description usefullin the context of
this Recommendation</documentation>
</annotation>
<complexType>
<complexContent>
<extension base="ud:UserDescriptionT¥ype">
<sequence minOccurs="0">
<element ref="rd:Role"/>
</sequence>
</extension>
</complexContent>
</complexType>
</element>
<element name="ContextDescriptionFragment" type="cd:ContextDescriptionType">

<annotation>

<documentation>A fragment of Context Description useful in the context pf
this Recommendation</doeuntentation>

</annotation>
<complexType>
<complexContent>
<extension base="cd:ContextDescriptionType">
<sequence minOccurs="0">
<element ref="rd:Role"/>
</sequence>
</extension>

</complexContent>

complexType
</element>
<element name="ServiceDescriptionFragment" type="sd:ServiceDescriptionType">
<annotation>
<documentation>A fragment of Service Description useful in the context
of this Recommendation</documentation>
</annotation>
<complexType>

<complexContent>

<extension base="sd:ServiceDescriptionType">
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<sequence minOccurs="0">
<element ref="rd:Role"/>
</sequence>
</extension>
</complexContent>
</complexType>
</element>

</choice>

</compllexType>

8.6.2 |Semantics

Name Definition

RecommendableResourceType This complex type models the recommendable object. Thiscan'be a fragment
of UD, CD or SD.

UserDepcriptionFragment A fragment of User Description useful in the context 6f this recommendation.

Role The role of this fragment in the context of this reCommendation.

ContexfDescriptionFragment A fragment of Context Description useful in the-centext of this recommendation.

ServicpDescriptionFragment A fragment of Service Description useful inthe context of this recommendation.

8.7 Resource

This is the generic recommendable resource. This can be a UD,\SD or CD fragment.

8.7.1 |Syntax

<elemeht name="Resource" type="rd:RecommendablleResourceType">

<anhotation>
documentation>This is the generic ‘*recommendable resource. This can be a
UD, SD| or CD fragment.</documentatien>

</ahnotation>

</elempnt>

8.7.2 |Semantics

Name Definition

Resourfe Specifies a fragment of UD or CD or SD.

8.8 resourcelUsageType

This complex type models the usage of a generic resource as a combination of a resource descriptior]
and of ipférmation about other usages of the same resource by other users.

8.8.1 Syntax

<complexType name="resourceUsageType">
<annotation>
<documentation>This complex type models the usage of a generic resource as a
combination of a Resource description and of information about other usages of
the same resource by other users.</documentation>
</annotation>

<sequence>
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<element ref="rd:Resource"/>

<element name="UsagelInformation" type="ud:UserDescriptionType" minOccurs="0"
maxOccurs="unbounded" />

<element ref="rd:Role" minOccurs="0"/>
</sequence>
<attribute name="resourceID" type="anyURI" use="required"/>
</complexType>

<element name="Role">

COllplexlype mixead="tTue
<attribute name="roleType" type="anyURI" use="required"/>
</complexType>

</element>

B.8.2 Semantics

Name Definition

resourceUsageType This complex type models the usage of a generic resource as a combination
of aresource description and of information about other usages of the same
resource by other users.

UsageInformation Information about which user used the recommended resource.
Role The role of the resource in the usage.

resourcelD The ID of the resource.

roleType An URI specifying a role.

B.9 clusteringType

A recommendation engine can provide results in clusters, i.e. in groups of mutually affine regources.
['his abstract complex type specifies the structure of all clustering results used in a recommepdation
Hescription by a recommendation enging.

B8.9.1 Syntax

<complexType name="clugteringType" abstract="true">
<annotation>
<documentatibn>This is the abstract type for all clustering
structures.</documentation>
</annotgd#adn>
<sequerlce>
<elYement name="ClusterStructure" type="rd:clusterStructureType"/>

<element name="ClusteringParameters" type="anyType">

<annotation>

<documentation>Thisl element carries information specific to each
particular clustering technique.</documentation>
</annotation>
</element>
</sequence>
<attribute name="clusteringlLabel" type="anyURI" use="required">
<annotation>
<documentation>This label identifies the clustering algorithm that produced
this clustering.</documentation>

</annotation>
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</attribute>
<attribute name="proximityFunction" type="anyURI" use="optional">
<annotation>
<documentation>This attribute identifies the proximity function adopted
inside the clustering algorithm when this can be parametrised. For example if the
clustering algorithm is "K-means", then an euclidean distance can be used or a
generalised Minkowski distance of some order.</documentation>
</annotation>
</aftribute>

<atfkribute name="features" type="NMTOKENS" use="optional">
annotation>

<documentation>This attribute specifies which features of the multimedig
item hpve been used to cluster. This is in form of a list of elements identififEY,
complek types identifier or other kind of resource identifiers that univoquély
identiffy a certain feature and its extraction mechanism.</documentation>
/annotation>
</aftribute>

</compflexType>

8.9.2 |[Semantics

Name Definition

clustepingType Describes the recommended egualizer

ClustefStructure Describes the recommended level of loudness, where the level is an integer
value ranging from 0 to*100

ClustefingParameters Describes the types-0f warnings that can be recommended to the user

clustefringLabel Describes the statistical information that can be used for recommending

proximfityFunction Describes the réecommendation information given to the user

featurps This attribute specifies which features of the multimedia item havebeen

used to cluster. This is in form of a list of elements identifier, complex types
identiffer or other kind of resource identifiers that univoquely identify a
certain feature and its extraction mechanism.

8.10 genericClusteringType

This is the root type forall:concrete clustering results of a recommendation engine. This complex typse
should pe used when further information about the type of clustering algorithm is not available.

8.10.1 |Syntax

<complpxType name="genericClusteringType">

<anhetation>

<documentation>This is the root type for all clustering structures. This
complex type should be used when further information about the type of clustering
algorithm is not available.</documentation>
</annotation>
<complexContent>
<extension base="rd:clusteringType"/>

</complexContent>

</complexType>
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8.10.2 Semantics

Name Definition

genericClusteringType

This is the root type for all clustering structures. This complex type should

be used when further information about the type of clustering algorithm is

not available.

8.11 hierarchicalClusteringType

['his is the root type for all hierarchical clustering types. This complex type should be used
nstances to indicate that the clustering algorithm is hierarchical. The hierarchicalCluster
httribute identifies the two main families of hierarchical clusterings (bottom up and top‘down).

8.11.1 Syntax

<complexType name="hierarchicalClusteringType">
<annotation>

<documentation>This is the root type for all hierarchicalfelustering types.
This complex type should be used in XML instances to indicate\that the clustering
algorithm is hierarchical. The hierarchicalClusteringType\dttribute identifies

the two main families of hierarchical clusterings (bottem up and top
down)

</documentation>
</annotation>
<complexContent>
<extension base="rd:clusteringType">
<attribute name="hierarchicalCldsteringType">
<annotation>
<documentation> This~attribute specifies the type of hierarchical
clustering.</documentation>
</annotation>
<simpleType>
<restriction base="string">
<enumeration value="bottomUp"/>
<erwumeration value="topDown"/>
<f/restriction>
</GampleType>
</abtribute>
</eXgension>
</complexContent>

</cofiplexType>

D

44 3 g 43
A 1.4 OCTIIAIIUILS

Name Definition

hierarchicalClusteringType

This is the root type for all hierarchical clustering types. This complex type

should be used in XML instances to indicate that the clustering algorithm is
hierarchical. The hierarchicalClusteringType attribute identifies the
two main families of hierarchical clusterings (bottom up and top down).

hierarchicalClusteringType This attribute specifies the type of hierarchical clustering.
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8.12 SequentialClusteringType

This is the root type for all sequential clustering types. This complex type should be used in XML
instances to indicate that the clustering algorithm used for clustering is of sequential type (e.g. BSAS).

8.12.1

Syntax

<complexType name="sequentialClusteringType">

<annotation>

This cpmplex type should be used in XML instances to indicate that the clustering
algorifhm used for clustering is of sequential type (e.g. BSAS). </documentation>
</ahnotation>

<cofnplexContent>

documentation>This is the root type for all sequential clustering types.

extension base="rd:clusteringType"/>

</cpmplexContent>
</compllexType>
8.12.2 |Semantics
Name Definition
sequenfialClusteringType This is the root type for all sequential clustering types. This complex type

should be used in XML instances/o indicate that the clustering algorithm
used for clustering is of sequential type (e.g. BSAS).

8.13 cpstFunctionMinimisationClusteringType

This is

used in|XML instances to indicate that the clustering algorithm used for clustering is of this kind (e.g.
Kmeans).

8.13.1

the root type for all cost function minimisation clustering types. This complex type should bd

Syntax

<complpxType name="costFunctidghMinimisationClusteringType">

<anhotation>

clustefing types. Thisteomplex type should be used in XML instances to indicate
that the clustering.glgorithm used for clustering is of this kind (e.g., Kmeans).
</docunentation>

</ahnotation>

<conplexCGeontent>

</cpmplexContent>

</complexType>

documentation>Thig~is the root type for all cost function minimisation

externsion base="rd:clusteringType"/>

8.13.2

Semantics

Name

Definition

costFunctionMinimisatioClust Thisistheroottype forall cost function minimisation clustering types.This

eringType

complex type should be used in XML instances to indicate that the clustering
algorithm used for clustering is of this kind (e.g. Kmeans).
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8.14 clusterStructureType

This complex type represents the core structure of a clustering. It can contain other clusteringstructures,
to allow hierarchical clustering representation, or cluster members directly.

8.14.1 Syntax

<complexType name="clusterStructureType">

<annotation>

<documentation>This complex type represents the core structure of a
clustering. It can contain other structures, to allow hierarchical clustering
representation, or cluster members directly.</documentation>

</annotation>
<sequence>

<element name="Cluster" type="rd:clusterStructureType" minOccurs3"0"
maxOccurs="unbounded">

<annotation>
<documentation>This element has the function of alldwing recursive
structures for clusterings. Especially useful for representing results of
hierarchical clustering.</documentation>
</annotation>

</element>

<element name="ClusterMember" type="rd:setM&mberType" minOccurs="0"
maxOccurs="unbounded" />

<element name="QualityInformation" minOg¢curs="0" maxOccurs="unbounded">

<annotation>
<documentation>This group ofyoptional elements carry information about
quality metrics of found clusters. Metrics are identified through URIs (e.g.
Davies-Bouldin index)</documentatxon>
</annotation>
<complexType>
<attribute nameés"metricID" type="anyURI">
<annotagien>
<d¢cumentation>An URI identifying a cluster quality
metric.</documentalt jon>
</annotation>
shattribute>
<attribute name="value" type="anySimpleType"/>
</ complexType>
</telement>

< /lsequence>

</ZomplexType>

8.14.2 Semantics

Name Definition

clusterStructureType This complex type represents the core structure of a clustering. It can contain
other structures to allow hierarchical clustering representation or cluster
members directly.

Cluster This element has the function of allowing recursive structures for cluster-
ings. Especially useful for representing results of hierarchical clustering.

ClusterMember Represent the member of hierarchical clustering.
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Name Definition

QualityInformation This group of optional elements carry information about quality metrics of
found clusters. Metrics are identified through URIs (e.g.Davies-Bouldin index).

metricID An URI identifying a cluster quality metric.

value The value of the cluster quality metric.

8.15 genericAggregateType

Recominendation engines can provide their results in aggregates, i.e. several recommended resources
can be placed together meaning that they are recommended as a whole set of resources. This abstnac{
complek type is the root abstract type for all aggregations.

8.15.1 |Syntax

<complpxType name="genericAggregateType" abstract="true">
<anhotation>
documentation>This is the root abstract type for all
aggregptions.</documentation>
</aphnotation>

<atfkribute name="resourceID" type="ID" use="optional"/>

</comp|lexType>

8.15.2 [Semantics

Name Definition

generipAggregateType This is the root abstracttype for all aggregations.

8.16 setMemberType

This complex type represents a generic element of a set, where a set can be a clusering structure of
an aggiegate. The element of any set in RD is a combination of a recommendable resource, optiona
information about users having used thetesource, and the role of the resource in the recommendation
This is fepresented by the complextype resourceUsageType.

8.16.1 |Syntax

<complpxType name="segtMemberType">

<anhotation>
documentation>This complex type represents a generic element of a set.
</docufnentatidn>

</ahnotation>

<sepuenee>

X ment—aom P | a2 =S il PSP L LT R TSV | BV mroall
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<annotation>

<documentation> This element is the actual set member. A set member is
a combination of a declaration of a recommendable resource, of information aboutits
usage by one or more users, and of the role of the resource in the recommendation.</
documentation>

</annotation>
</element>
<element name="MembershipDegree" type="float" minOccurs="0">

<annotation>

<documentation>Any element of the set may have a membership degree to
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the set. This is meant to encompass fuzzy set approaches. By default when membership
degree value is not present, it is assumed sharp assignment to the set, which is also
equivalent to a membership degree value set to 1.</documentation>

</annotation>
</element>

</sequence>

</complexType>

816.2 Semantics

Name Definition
setMemberType This complex type represents a generic element of a set.
SetElement This element is the actual set member. A set member is a’combination of a

declaration of a recommendable resource, of information about its ysage by
one or more users, and of the role of the resource'in the recommendgation.

MembershipDegree Any element of the set may have a membership degree to the set| This is
meant to encompass fuzzy set approachest By default, when mempership
degree value is not present, it is assumedsharp assignment to the sef, which
is also equivalent to a membership degree value set to 1.

B.17 orderedSetMemberType

['his complex type represents members of ordered sets.

B8.17.1 Syntax

<complexType name="orderedSetMemberType">
<annotation>

<documentation>This complex type“represents ordered sets.</documentation>
</annotation>
<complexContent>

<extension base="rd:setMemberType">

<sequence>
<element name="Rank">
<annotation>

Kdocumentation>This element represents the rank of the set elemenf in
the ordered set.(byder of members in the set is given by order of the members'ranks| </
documentation>,

</annotation>
<complexType>
<simpleContent>
<extension base="float">

<attribute name="type">

<restriction base="string">
<enumeration value="numeric_ order"/>
<enumeration value="relevance score"/>
</restriction>
</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>
</element>
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</complexContent>

</sequence>

</extension>

</complexType>

8.17.2 Semantics

Name Definition
orderefiSetMemberType This complex type represents ordered sets.
Rank This element represents the rank of the set element in the ordered set. Order
of members in the set is given by order of the members' ranks.
type Rank information can be of two types indicated by the attribute type: nu-
meric order or relevance score. In the first case the member rankéd lower is
considered of higher relevance, while in the latter case the mi¢émber ranked
higher is considered of higher importance. In absence of.this attribute, de-
fault is relevance score.
8.18 gpnericSetType
This complex type specifies the structure of a generic set of resources\as an extension of a generig
aggregdte.
8.18.1 |Syntax
<complpxType name="genericSetType">

of res

<anhotation>

</ahnotation>

<cofplexContent>

<sequence>
<element

</sequence>

/extension>

</cpmplexContent>

</compllexType>

documentation> This complex type specifies” the structure of a generic set

burces as an extension of a generic agdfegate.</documentation>

extension base="rd:genericAggxegateType">

<attribute name="name" type="Name" use="optional"/>

ref="rd:Mefhber" maxOccurs="unbounded"/>

8.18.2

Semantics

Name

Definition

generikbSetType

The complextune snecifiesthe structure of 3 genericset of resources as an
P =y P e 5 -

extension of a generic aggregate.

name

The name of the set.

8.19 labelledSetType

This complex type represents information about labelled sets. A labelled set is a set with one or more
associated labels. A labelled set can be used to represent the output of a classifier in a recommendation.
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8.19.1 Syntax

<complexType name="labelledSetType">
<annotation>
<documentation>This complex type represents information about labelled
sets. A labelled set is a set with one or more associated labels. A labelled set
can be used to represent the output of a classifier in a recommednation.

</documentation>

auuutatiuu
<complexContent>
<extension base="rd:genericSetType">
<sequence>
<element name="LabellingInfo">
<annotation>

<documentation>An element grouping together all labels of this se
documentation>

</annotation>
<complexType>
<sequence maxOccurs="unbounded">
<element name="Label">
<complexType>
<simpleContent>
<extension base="anyURI">
<attribute né&me="labelName" type="string"/>
<attribute (@ame="1labelID" type="anyURI"/>
<attribute’ name="confidence">
<simpleType>
<restriction base="float">
<minInclusive value="0.0"/>
<maxInclusive value="1.0"/>
</restriction>
</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>
</element>
</sequence>
<attribute name="labellingScheme" type="anyURI">
<annotation>

<documentation>Identifies the labelling scheme from which t
Label value is taken</documentation>

E.</

</annotation>
</attribute>
</complexType>
</element>
</sequence>
</extension>
</complexContent>

</complexType>
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8.19.2 Semantics

Name Definition

labelledSetType This complex type represents information about labelled sets. A labelled
set is a set with one or more associated labels. A labelled set can be used to
represent the output of a classifier.

LabellingInfo An element grouping together all labels of this set.

Label The label element.

labelNpme I'ne name of the Tabel.

labelIp The ID of the label in the labeling scheme.

confidence The confidence level of the assigned label.

labelljingScheme Identifies the labelling scheme from which the label value is taken

8.20 ofpderedSetType

This complex type represents ordered sets.

8.20.1 |Syntax

<anhotation>

</ahnotation>

<complexContent>

</choice>

/restriction>

</cpmplexContent>

</compllexType>

<complpxType name="orderedSetType">

documentation>This complex type represents orderedi\gets. </documentation>

restriction base="rd:genericSetType">
<choice maxOccurs="unbounded">

<element ref="rd:OrderedMember"/X%

<attribute name="resourceID" type="ID" use="optional"/>

<attribute name="name" type="Name" use="optional"/>

8.20.2 |Semantics

Name

Definition

orderefSetType

This complex type represents ordered sets.

OrderefMemben

The actual ordered memberof the set.

8.21 eguivalenceSetType

Recommendation engines can provide results organized in equivalence sets, i.e. in sets of resources
considered equivalent under some recommendation criterion. This complex type represents
equivalence sets. The equivalence criterion is expressed by the attribute equivalenceCriterion.

8.21.1 Syntax

<complexType name="equivalenceSetType">

<annotation>

<documentation>This complex type represents equivalence sets. An

equivalence set is a set in which all contained members are equivalent under a
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certain user-defined criterion. The criterion is expressed by the attribute
equivalenceCriterion</documentation>
</annotation>
<complexContent>
<extension base="rd:genericSetType">
<attribute name="equivalenceCriterion" type="anyURI" use="required">
<annotation>

<documentation>This attribute 1is used to specify the criterion under

which the members of this set are equivalent.</documentation>
</annotation>
</attribute>
</extension>

</complexContent>

</complexType>

B.21.2 Semantics

Name Definition

equivalenceSetType This complex type represents equivalence sets. An equivalence sef is a set
in which all contained membersaie equivalent under a certain user{defined
criterion. The criterion is exptessed by the attribute equivalenceCrifterion.

equivalenceCriterion This attribute is used tospecify the criterion under which the members of
this set are equivalent;

B.22 linkageSetType

[his particular type of ordered set is used-t6 represent linkage between a source item and p set of
farget items as an n-ary relation.

B.22.1 Syntax

<complexType name="linkageSetType">
<annotation>
<documentation>This particular type of ordered set is used to represent
linkage between a sqQurce item and a set of target items as an n-ary
relation.</documéntation>
</annotation>
<complex€ontent>
<exterision base="rd:orderedSetType">
<sequence>
<element name="Sourceltem" type="rd:RecommendableResourceType">

<annotation>

<documentation>This represents the source item of the n-ary relation.</
documentation>

</annotation>
</element>
</sequence>
</extension>
</complexContent>

</complexType>
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8.22.2 Semantics

Name Definition

linkageSetType This particular type of ordered set is used to represent linkage between a
source item and a set of target items as an n-ary relation.

SourceItem This represents the source item of the n-ary relation.

8.23 Member

Utility ¢lement for generic set members.

8.23.1 |Syntax

<elemeht name="Member" type="rd:setMemberType">
<anphotation>
documentation>Utility element for generic set members</documentation>

</ahnotation>

</elempnt>

8.23.2 |Semantics

Name Definition

Member Utility element for generic set members.

8.24 OrderedMember

Utility ¢lement for ordered set members.

8.24.1 |Syntax

<elemeht name="OrderedMember" type="sdiorderedSetMemberType"
substifutionGroup="rd:Member">

<anhotation>
documentation>Utility@lement for ordered set members</documentation>
</ahnotation>

</elempnt>

8.24.2 |Semantics

Name Definition

OrderefiMembet, Utility element for ordered set members.

8.25 queryClauseType

This abstract complex type represents a generic query clause.

8.25.1 Syntax

<complexType name="queryClauseType" abstract="true">
<annotation>
<documentation>This abstract complex type represents a generic query clause.
</documentation>

</annotation>
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<choice maxOccurs="unbounded">
<choice>
<element name="QueryByMedia" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="Referenceltem" type="didl:ItemType"/>
<element name="QuerySpecification" type="mpgf:QueryType"/>

</sequence>

</complexType>
</element>
<element name="QueryByAggregate">
<annotation>
<documentation>This element is useful to refer to an aggredgate as a
query. If for example an equivalence set is referred, the search engifie~can use

any of the members as the query.

</documentation>
</annotation>
<complexType>
<choice>
<element name="Aggregate" type="rd:gdnericAggregateType"/>
<element name="AggregateRef">
<complexType>
<attribute name="resourceRef" type="IDREF"/>
</complexType>
</element>
</choice>
</complexType>
</element>
</choice>
<sequence>

<element name="QueryClause" type="rd:queryClauseType">
<annotationX
<docupentation>To allow recursive definition of nested
clauses</documentation>
</anhoctation>
</element>
</seqUerce>
</chodae>
<attx¥bute name="logicalValue" type="boolean" use="optional" default="true">

Lannotation>

<documentation>This attribute specifies if the clause has to be negated

in the query (value=false) or not.</documentation>
</annotation>
</attribute>
<attribute name="queryMetric" use="optional" default="findSimilar">
<annotation>
<documentation>This attribute specifies whether the search has to be
executed finding maximally similar or maximally dissimilar items w.r.t. the
query.</documentation>

</annotation>

<simpleType>
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<restriction base="string">

<enumeration value="findSimilar"/>

<enumeration value="findDissimilar"/>

</restriction>
</simpleType>
</attribute>

</complexType>

8.25.2 [Semantics

Name Definition

queryCllauseType This abstract complex type represents a generic query clause.

QueryByMedia A structure specifying a query by media.

Referepceltem The reference media item used for querying by media.

QueryByAggregate This element is useful to refer to an aggregate as a query If, for example, an
equivalence set is referred, the search engine cap us¢ any of the members
as the query.

Aggregpte An aggregate used as a reference for the query,

AggregpteRef A pointer to an aggregate used as a refenencg for the query.

resourfeRef A pointer to the aggregate resource,

QueryCllause To allow recursive definition of nested clauses.

logicaflvalue This attribute specifies if the clause has to be negated in the query (value=-
false) or not.

queryMptric The metric used for the query. It can be either “findSimilar” or “findDissimilar”.

8.25.3 |Example
This is pn abstract complex type. Examples of derived complex types are provided in the appropriats

clauses

8.26 JRqueryClauseType

8.26.1

Syntax

<compl

<an

clause
</a

<co

hotation>

hnotatidn>

mplexContent>

exType name="ORquéryClauseType">

documentatipon>This complex type represent an OR query clause. In an OR query
all terms.8f the query are to be taken in OR combination.</documentation>

extension base="rd:queryClauseType"/>

</chmplexContent
</complexType>
8.26.2 Semantics
Name Definition
ORqueryClauseType This complex type represents an OR query clause. In an OR query
112
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8.27 ANDqueryClauseType

8.27.1 Syntax

<complexType name="ANDqueryClauseType">
<annotation>

<documentation>This complex type represent an AND query clause. In an OR query
clause all terms of the query are to be taken in AND combination.</documentation>

annotation

<complexContent>
<extension base="rd:queryClauseType"/>
</complexContent>

</complexType>

B.27.2 Semantics

Name Definition

ANDqueryClauseType This complex type represents an AND-query clause. In an OR query clause,
all terms of the query are to be taken.iw’ AND combination.

B.28 LoudnessControlType

8.28.1 Syntax

<complexType name="LoudnessControlType">
<sequence>
<element name="RecommendedEqualizex"™ type="RecommendedEqualizerType"/>
<element name="RecommendedLevel®fLoudness" type="RecommendedLevelOfLoudness"/
<element name=" RecommendedWarning" type="RecommendedWarning"/>
</sequence>
</complexType>
<complexType name="RecommeridedEqualizerType">
<sequence>
<element name={N¢grmal" type="boolean" minOccurs="0"/>
<element naméx'“Classic" type="boolean" minOccurs="0"/>
<element name="Dance" type="boolean" minOccurs="0"/>
<elemept wmame="Flat" type="boolean" minOccurs="0"/>
<elemght name="Folk" type="boolean" minOccurs="0"/>
<gdhement name="HeavyMetal" type="boolean" minOccurs="0"/>
<element name="HipHop" type="boolean" minOccurs="0"/>

<element name="Jazz" type="boolean" minOccurs="0"/>

<element name="Pop" type="boolean" minOccurs="0"/>

<element name="Rock" type="boolean" minOccurs="0"/>
<element name="Latin" type="boolean" minOccurs="0"/>
<element name="Custom" type="boolean" minOccurs="0"/>
</sequence>
</complexType>
<complexType name="RecommendedLevelOfLoudness">
<sequence>
<element name="Volume" type="integer" minOccurs="0"/>

</sequence>

</complexType>
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lexType name="RecommendedWarning">
equence>
<element name="Text" type="boolean" minOccurs="0"/>
<element name="Sound" type="boolean" minOccurs="0"/>
<element name="Vibration" type="boolean" minOccurs="0"/>
<element name="ForceShutdown" type="boolean" minOccurs="0"/>
sequence>
plexType>

8.28.2 |Semantics

Name Definition

RecommgndedEqualizer Describes the recommended equalizer

RecommpndedLevelOfLoudness Describes the recommended level of loudness, where the (éyel is an integer
value ranging from 0 to 100

RecommendedWarning Describes the types of warnings that can be recommended to the user (Text,

Sound, Vibration, ForceShutdown)

8.29 ViisualExpressionType

8.29.1

Syntax

<complpxType name="RD:VisualExpression">

<sepuence>

</spquence>
</comp|lexType>
<complpxType name ="Statistics">

<sepuence>

</skquence>
</compllexType>
<complpxType name="“RecommendationInfo">

<sepuence>

maxOcchrs='Unbounded" />

element name="Statistics" type="Statisticgs//>

element name="RecommendationInfo" type=!RecommendationInfo"/>

element name ="UsedFrequenc%!¥ type="integer" minOccurs="0"/>
element name ="Recommend&dFrequency" type="integer" minOccurs="0"/>
element name ="UserFréqguency" type="integer" minOccurs="0"/>

element name ="Total¥requency" type="integer" minOccurs="0"/>

element\lame ="VOType" type="SD:VOType" minOccurs="0"/>
elerlent name ="RealtedVOTypes" type="SD:VOType" minOccurs="0"

e¥ement name ="Vocabulary" type="string" minOccurs="0"

<element name ="Editation" type="string" minOccurs="0"/>

</sequence>
</complexType>
8.29.2 Semantics
Name Definition
Statistics Describes the statistical information that can be used for recommendation
RecomendationInfo Describes the recommendation information given to the user
114
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9 Reference software

9.1 General

This clause provides a specific implementation including MPEG-21 UD encoder, decoder and validator
that behaves in a conformant manner. The source code is available at https://standards.iso.org/iso-iec/
21000/-22/ed-3/en/.

2 Deavaelonment anviron
evert

meaent
) oprhRentTChvIronet

Item Contents
Memory 8 GB
Development tools Eclipse® (Mars.1)
JAXB (2.2.11)
Development language Java™ 1.8

Eclipse® is the trademark of a product supplied by the Eclipse® Foundation. This inforration is given for the conyenience
of users of this document and does not constitute an endorsement by ISO or IEC of the product named. Equivalent products
may be used if they can be shown to lead to the same results.

Java™ is the trademark of a product supplied by Oracle®. This information is-given for the convenience of users of this
document and does not constitute an endorsement by ISO or IEC of the product hamed. Equivalent products may ble used if
they can be shown to lead to the same results.

D.3 Structure of reference software

Input Data
(Java Class)

o MPEG-UD I Output XML
Encoder / Decoder (UD, CD, SD,RD)

Output Data
(Java Class)

Key
| encoder
. decoder

Figure 3 — MPEG-21 UD reference software

D.4’ Reference software classes and method

9.4.1 General

Figure 3 provides a flow diagram of the reference software, which is available at https://standards.iso
.org/iso-iec/21000/-22/ed-3/en/.

9.4.2 Encoder

The main functionality of the encoder is to generate a standard MPEG-21 UD XML data to an output
stream or a file. The encoder is divided into two types of functions New and Make.
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The New function does not need any input parameters and it creates a java instance of requested
description type. The return value can be UD, CD, SD and RD class by a new function.

The Make function has two input parameters; the first is a type of description instance and the second
can be a type of OutputStream and/or File.

newUD() - Create UserDescriptionType JAVA Instance

newCD() - Create ContextDescriptionType JAVA Instance

new>D() - Create ServiceDescriptionlype JAVA Instance

ne

M

9.4.3

The maljin functionality of the decoder is to extract the XML information (e.g., UD, CD, SD and RD). The
decode

116

RD() - Create RecommendationDescriptionType JAVA Instance
eXML(T c, OutputStream/File 0)
Parameters
— c: The c parameter can be one of the following T types:
UserDescriptionType;
ContextDescriptionType;
ServiceDescriptionType;
RecommendationDescriptionType;

— 0: The o parameter is of the OutputStream type specifying the output stream for the XMl
data or file type specifying the location where the XML data is to be stored depending or
the specified parameter type (OutputStreamor File).

Decoder

" supports two different parsing methods, one is a URL and the other is a web address.
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The first method is to decode UD, CD, SD and RD automatically by a given XML URL. The second method
is to decode UD, CD, SD and RD using its own function.

Decode(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the XM
read XML data

L file to

— Return Value: Mpeg-21 UD Class (included UD, CD, SD and RD Instance)
DecodeUD(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the XM
read XML data

— Return Value: UserDescriptionType Class
DecodeCD(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and\its specifies the location of the XM
read XML data

— Return Value: ContextDescriptionType Class
DecodeSD(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the XM
read XML data

— Return Value: ServiceDésgriptionType Class
DecodeRD(String pathTeFile)
— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the XM
readXML data

— Retutn Value: RecommendationDescriptionType Class

D.4.4. “Validator

['he validator is developed to check the validation of an input document. The validator only

[ file to

L file to

L file to

[ file to

nas one

display device.

ValidationCheck(String pathToFile)
— Parameters

— pathToFile: The pathToFile is of String type and its specifies the location of the XM
read XML data

— Return Value: false(0) if the XML file is valid; otherwise, true(1)

© ISO/IEC 2022 - All rights reserved
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9.5 Example using the encoder

The following example shows how to use the encoder. First, it creates instances like UniquelDType,
DeviceProfileType, DisplayType, UserDescriptionType etc. Second, it sets a value in the generated
instances and then it sets Userld and UserProfile. Finally, it creates an XML as OutputStream or File.

// TODO: add construction code here,

// Create Instance

UniquetbType udid=mew UmiquetDType(;

DeviceProfileType dpt = new DeviceProfileType() ;
DisplaysType displaysType = new DisplaysType() ;

DisplayType displayType = new DisplayType() ;
DisplayCapabilityType dcType = new DisplayCapabilityType () ;

Screenfize sc = new ScreenSize() ;

// Make MPEG-21 UD Class Instance
UserDgscriptionType ud = Encoder.newUD() ;

// Set Values
udid.sdtValue("udID_001");
sc.setHorizontal(1024);

sc.setVertical(768);
dcType.setScreenSize(sc);

displayType.getDisplayCapability().add(dcType);
displaysType.getDisplay().add(displayType)s;
dpt.setDevice(displaysType);

//setting the UserID and UserProfile
ud.setUserID(udid);
ud.setUserProfile(dpt);

// Make XML Data

// Casqg 1 : Output Stream
OutpuffSgream os = System.out;
Encoder.MakeXML[ud, os);

// Case 2 : File
Encoder.MakeXML(ud, new File("testXML.xml"));

9.6 Example using the decoder

The following example shows how to use the decoder. The decoder supports two different parsing
methods. The first method is to decode automatically a given URL in XML format by using the decode
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function. The second method is to decode using a specific decode function corresponding to a specific
description type like DecodeUD for UD, DecodeCD for CD, DecodeSD for SD and DecodeRD for RD.

MpegUD mud = null;
// Parsing Xml into Java Class data
// Case 1

mud = Decoder.Decode("sample_rd.xml");

// Case 2

UserDescriptionType ud = Decoder.DecodeUD("sample_ud.xml");
ContextDescriptionType cd = Decoder.DecodeCD("sample_cd.xml");
ServiceDescriptionType sd = Decoder.DecodeSD("sample_sd.xml");

RecommendationDescriptionType rd = Decoder.DecodeRD("sample_rd.xml");;

// TODO: add construction code here,

if (mud.ud !=null) {

System.out.println("<UserID>");

System.out.println("Value : " + mud.ud.getUserID().getValue());
System.out.println("-------------==-cmmnmmmmmu- ");

)

D.7 Example of the validator for reference software

['he following example shows how to usé€the validator for the description. If the return value is false(0),
the description, XML document (like\UD, CD, SD and RD), is valid. Otherwise, it is invalid.

URL url = new URL("sample_rd.xml");

boolean retVal = false;
retVal = Validator.ValidationCheck (url) ;

if ('retVal) {

Systefn,out.println("Document Valid!!");

10 Implementation guidelines

This clause contains six example applications to help with the implementation of this document.
10.1 Application 1: Remote Responsive User Interface

10.1.1 General

The Remote Responsive User Interface (RRUI), see Figure 4, is to provide suitable Ul according to the
user information. When the user connects to this service, the RRUI service engine requests information
about the user to the RD engine (recommendation engine), which is located both in and out of the
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application. The RD engine collects the information and produces RD to help make the best UI with the
context manager. This information can consist of UD, CD, and SD. The UD can include a variety of the
user’s information, such as a basic profile information (birth, gender, etc.) and preference. The CD can
include user environment contexts, such as a connected device information and weather. The SD can
include marketing and service strategy from a service provider point. The RD engine creates the RD
using collected UD, CD and SD. The RD can include the user type/pattern information that help make
a more suitable user interface, UD and CD. And then, it sends RD to the RRUI engine. This RRUI engine
can create a suitable Ul based on RD and send it to the user.

Variou
device
providdr, portal service provider). However most context providers produce user information based o
their in
specifid application.

To proviide a more intelligent service considering both the user environment and the-intention of the
service
an appl
to be uged commonly by most applications which can’t get information directlyz

10.1.2

User

Step 1
Step 2
Step 3

120
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GPS sensor, illumination sensor) and many service providers (such as Social Network Seryices

dividual format. For this reason, it is difficult to aggregate and reuse information directly for 3

provider, user information and service information from many sources shouldbe used easily by
cation. For this reason, the contexts for the user and service provider require$ standardizatior]

Workflow

RRUI RD (MPEG-UD)

-devi . ) context
End-device engine engine
manager

t
reques User ID,

The request of contexts

E P ) UD, CD

< - RD @
Adaptive Ul (including user type)

for user
UuD, CD
j ! CMS-DB
= sl

- - e

\\5&-':’//) User type (RD)
Gender (UD)
Birth (UD)

Preference (UD)
Device type (CD)
Connected device (CD)
- Weather (CD)

Service target info (SD)

Figure 4 — RRUI service flow

The user connects the RRUI application through his/her client device.
RRUI Engine sends user ID and SD to the RD Engine.

The RD Engine collects the information (UD/CD from context manager, SD from RRUI engine)
to produce RD.
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Step 4 The RD Engine creates RD using UD/CD/SD and sends them to the RRUI Engine.

Step 5 The RRUI engine creates a suitable Ul instance based on the RD in real time with using CMS,
and sends it to the application.

Step 6 The user receives a suitable Ul from the RRUI engine.

10.1.3 Validation

10.1.3.1 MPEG-21-UD elements

— Used UD elements: UserID, UserProfile, Preference;

— Used CD elements: UserlID, DeviceCharacteristics, Weather;
— Used SD elements: ServiceTargetInformation;

— Used RD elements: ServiceUserType.

10.1.3.2 Experimental results

buppose some people are attending a conference and one of them tries to find a restroom in th¢ venue.
n this case, the place where the person needs to go depends on gender. Showing place suggesfions to
iser after examining his/her gender is easier to comprehend; rather than showing all restrooms in the

puilding. For this reason, the RRUI system provides a €¢ustomized service for different userq with a
lifferent interface.

First, the RRUI system checks contexts from a spécific agent providing UD. UD includes infoyrmation
hbout the user. For this scenario, SD has inforrhation about “ServiceTargetModel”, and there are two
factors deciding it. The first one is whether usér is an attendee or not, and the second one is the gender
bf user. The RD engine can figure out “ServieceUserType” using information in UD and analysing the rule
n SD (ServiceTargetModel). The RRUI service can finally make a responsive user interface based on
ServiceUserType” in RD. The application scenario is as in Figure 5.
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User

Attendee No

If a usel
RD eng
describ
the use

Yes
Gender
Male Female vthers Guest
UserType 1 UserType 2 UserType 3
e
RES&
N
Figure 5 — Example of Se@ﬁeUserType
)
(ID: user_001) who is an attendee and a fe that wants to know information about restroom

ine decides the ServiceUserType (UserT@eZ) of the user according to the rule (Figure 5]
ed in SD of RRUI service. And RRUI ap@cation sends a responsive user interface (Figure 6) ta

- 001. N
W

Figure 6 — Final user interface for User_001

This example application can consider another use case, such as various user interfaces for an
application launcher, as shown in Figure 7.
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Key

PAD

PC

smart tv launcher
User A.

User B.

oo

Figure 7 — Various user interfaces for launcher (another use case)

[10.2 Application 2: Lossless audio service

10.2.1 General
['he specific methed to describe the lossless audio of users should be considered.

— The contents provider requests the accessibility profile of the user who is in need of losslegs audio
servjce'to the mobile audio player or smartphone or Web.

— The database system of lossless audio is very important in terms of how to classify thqt audio
information, such as author, title, and genre.

— Most smartphone manufacturers launch new handsets capable of surfing the Internet using Wi-Fi
wireless and 4G technology. If a user does not use a classified database system, when a user needs
to find a favourite audio file, the user will waste time searching through unnecessary files.

— The personal contents provider makes lossless audios, using the user description and various
authoring tools.

10.2.2 Workflow

A simple service of lossless audio contents with some of UD, CD and SD of lossless audio and elements
enabled is presented.
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10.2.3

Validation

10.2.3.1 MPEG-21-UD elements

— Used UD elements: UserID, UserProfile,UsageHistory, Preference, Emotion, Schedule, Activity,
Intension, Preference, AudioPresentationPreferences LosslessAudioPresentationPreference,
GeneralAudioPreferencesType, CreationInfo, LosslessAudioFormat, LossyAudioFormat,
AudioFileSize, AudioMusicPreference;

— Us
Net
Aut

—  Use
Ser
Dat
Aut
Net

10.2.3.

The us¢
and SD
of gathe

We pry

d— €D —etementsT—Comtextidentification, Vatid TimeDuration,—Seasom, DeviceCiraracteristics
workInfo, = Weather, OtherEnvironmentallnfo,  Priority, LosslessAudioEnvironment
horOfCreating, AuthoringTool, AuthoringAlgorithm;

bd  SD  elements: ServicelD, ServiceGenerallnformation, ServiceTargetlnformation
vicelnterfaces, InternalServices, Priority, IsServiceAvailable, ServiceObjeCtInfomation
abaseOfMultimedia, LosslessAudioDBType, LossyAudioDBType, VideoDBType,-Title, Singer
horOfMusic, KindOfMusic, KindOfFileformat, FirstLineOfMusic, AceessHistoryOfUser
workOfUser.

P Experimental results

NOTE

124

r's descriptions of lossless audio contents are present in a webpage. Each elements of UD, CO
are classified as subpages. The database system of UD, CD and SD for lossless audio is composed
ring information by portal site, as shown in Figures 8 and/9.
\ »
N
vide the embedded total solution . (%)
&
Lossless Ayelo Contents Service
. User Description Typel
OC) Context Description T
'\0.3
Recomand Description Type
This illustration corresponds to a software implementation with only an English interface.
Figure 8 — Main page of lossless audio contents service
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We provide the embedded total solution .

L R 2
Lossless Audio DB Type
Lossless Audio Cont ents Senvice ce Desoription
Title: | |
Singer: | |
AuthorOfMusic: [ |
KindOfMusic: _—
il
KindOfFileformat: [ |biues ]
FirstineOfMusic: S
AccessHistoryOfuser: |: anupls :l
Eas\yLu:s‘.erun-;
ELI\BP,II C
Gospel C
Instrumental
Jazz
RockandRoll
Others
NOTE This illustration corresponds to a software implementation with-only an English interface.

Figure 9 — SD page of lossless audio contents service

[10.3 Application 3: Visual communication system

10.3.1 General

Visual objects can be used not only for visual communication messenger, but also in variou
Network Services (SNS). Since these aré used in mobile environments, the importance of U
more accessible to the visual objects-increases. In this context, a recommendation service fo
bbjects that may be used plays an\important role. There are many different recommendation §
leveloped for different purposes;-and these recommendation services can be used in different 4
such as SNS, messenger, etc. With MPEG-21 UD, these recommendation services can serve the

their different needs (see Figure 10).

A simple scenario demonstrating a program of recommending visual objects (VOs) with resp
biven VO specified by the user in UD is presented in 10.3.

5 Social
I to be
r visual
ervices
ervices
iser for

ect to a
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10.3.2

Step 1

Step 2

Step 3
Step 4

Step 5

Step 6
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=]
v’)

\ 4

\
Figure 10 — Conceptual model of visual commul{éaons

(( 3
Workflow QQ

A user requests for visual objects associated to r. urants in the visual communication
(VC) application. A restaurant is also given 1n@1 rm of visual objects. This request is
described in UD through the VC appllcatlo

As alist of visual objects associated to ﬁanrants the VC service provider transfers
visual objects related to the user’s 1nté tion to the recommendation engine.

Visual objects can include 1nfor%s:t10n about activity and URI to generate suitable recom-
mendation services in the rec‘Q\ﬁ) endation engine.

From UD, the recomme datlon engine takes the user service preference information.

From CD, the recor&){&vdation engine takes the geographic location information specified
by the user. O .

Among the %1 objects associated to restaurants given by the VC service provider, the
recomm ion engine selects those that are in the neighbourhood of the user-specified
geographicilocation in CD with user’s preference in UD. The selected ones are described in
RD, 6?0utput of the recommendation engine.

&§§ VC application shows the list of recommendations in RD to the user

% Tha 11cny caoce tha TIDT AFf vnoonnn dad o o1
A= T

A A fo 0 gt o
I'IIC UuUoScTlI \fClll a\.\,\,oo CIIC  UINT UL TULUIITITIVITUC Y A% 3

S U gt T 1IoTT

information of a recommended service.

— Visual object can be displayed on the screen of a device according to activity type of
visual objects to help users understand.
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10.3.3 Validation

10.3.3.1 MPEG-21-UD elements
The elements of UD, CD, SD and RD of ISO/IEC 21000-22 used in the demonstration are as follows.
— UD: UserID, UserProfile, Intention, Preference;

— CD: UserlD, DeviceCharacteristics, Location, NetworkInfor;

— SD: ServiceGenerallnformation, ServiceObjectsInformation, ServiceObject, Object; (1/
— RD : RecommendationID, ObjectInformation, RecommendationInformation. (1/
10.3.3.2 Experimental results Qﬂl

Figure 9 shows an implemented VC demonstration program on Eclipse®. V)(@n a user’s locption is
Changed on the street map, the RD engine recommends restaurants considerfﬂg the location and|service
category of the object. The number of restaurants recommended by the &ﬁiﬁngine is limited by [criteria

see Figure 11). \\
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Figure 11 — Visual communication demonstration program

As displayed UD information, the user likes "Korea_food". On the street map, the user stands between
"G" and "I". The RD engine of VC demonstration program makes a recommendation considering such a
situation.

In the SD information, rows shaded in a grey colour indicate that a record belongs to a category that has
the value "Korea_food". The others indicate records corresponding to "Western_food".

In the RD information, records recommended by the RD engine of the VC demonstration program are
listed.
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Information of UD and CD are mapped to an XML tree. The XML tree for UD displays information of
UD1.xml or UD2.xml.

10.4 Application 4: Translation preferences

10.4.1

General

In a language translation system 1nteroperab111ty between different translatlon englnes is a cruc1al

factor

that sofirce languages and target languages descrlbed in UD prov1de lnformatlon to find a best match

automa

In this document, we present a demonstration of the use of the translation preferences, in a multilingua

transla
transla

Conside
initially
Current

SpanisH,
range Wireless technology communication between two users. In this new platform, UD was applied

for usin

in the UD to be referenced as the source/target languages when providing the translation service. I

additio

the translation preference attributes.

10.4.2

The wo

in the f¢llowing steps (see Figure 12):

Step 1

Step 2

Step 3

Step 4

Step 5

ically among possible translation engines.

ion application. The translation preference elements describe the user’s preferences fo
ion services, such as voice gender and source/target languages.

r a translation application: a free, speech-based multilingual translation fora smart phone. It is
aimed at dealing with translation in the travel domain and can also be used for general purposes
ly English, Korean, Chinese and Japanese are the available languages bufinore languages such as
German and French are being developed. It is developed for face-to+face translation with short

g translation preferences. The user’s preferred source and target languages can be represented

1, the preference for the gender of the translated voice output can be also represented as one of

Workflow

rkflow of the demo considers a Korean-speaking tourist addressing a Spanish-speaking touris

In the Korean-speaking tourist's UDythe preferred source languages are Korean, English
and Chinese. The preferred targetlanguages are English, Japanese and Chinese.

The Korean-speaking tourist turns on the application and tries to connect to the Span-
ish-speaking tourist for<the translation service.

No Spanish translation service is available. However, Spanish-speaking tourist's second pre
ferred source language is English. The application recommends Korean-English translation
and chooses the-relevant translation engine. (This is the RD part.)

The translation service starts and the translated output is in a woman'’s voice since the Ko-
rean-speaking tourist set the preferred voice gender as female.

The Korean-speaking tourist can find the metro station with the help of the Spanish-speak-
Ing tourist.
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RD recommends
e Korean-English translation engine
e Female-male voice output

Korean
speech
synthesis

Korean
speech
recognition

recognition

\ 4 \ 4

Korean-speaking tourist UD English-speaking tourist UD
e Source language: e Source’language:
Korean, English, French Spanish, English
e Target language: English, o(Farget language: English,
Chinese, Japanese Spanish, Russian
e Voice gender : female e Voice gender : male

Figure 12 — Using the app where the two.users have language preferences

10.4.3 Validation

10.4.3.1 MPEG-21-UD elements
[he elements of UD and RD of ISO/IEC.21000-22 used in the demonstration are as follows.

— UD: TranslationPreference, SourceLanguagePreference, TargetLanguagePre
VoiceGenderPreference;

— RD: Recommendatieninformation.

10.4.3.2 Experimeéntal results

sing the translation preference elements of UD, the service provider selects the best match for 4
anguage and. target languages and the corresponding translation engine is used with a pr
butput veice gender, which is in this case is a female voice for Michelle and a male voice for the

man (see-Figure 13).

ference,

source
eferred
bpanish
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View contact list

ﬁ

Figure 13 — Example

10.5 Application 5: Recommending multimedia s€rvices

10.5.1 |General

Considdring state-of-the-art technology, providing a huge amount of services and an ‘application
of everything is considered a realistic and\imminent scenario. Consequently, the problem of a weh
applications ‘jam’ can be identified as-a)consequence. In this scenario, recommending users with
contentls and services they are actually-looking for (thus matching) their needs represents a crucia
point. In this situation, MPEG-21 UD_plays a strategic role in ensuring interoperability between different
applications and services.

This dgmonstration aims t¢ show how two sample apps, e.g. App 1 and 2, could mutually exchangg
standaid descriptions whieh can be exploited for recommendation actions.

10.5.2 |Workflow

A very simple uSe case has been conceptualized in order to demonstrate the usage of MPEG-21-UD XMI
schemafs: a user, by interacting with the web application App 2, receives recommendations from App 1
about related'video contents. The main steps are summarized.

Initially “Some User”, whose UD is empty, runs the web application App 2. Afterwards he/she enjoys a
“multimedia experience” by reading a book about an Italian chronicle and by commenting it.

At this point, according to user policies, App 1 sends UD information to the App 2 recommendation engine
which returns standard recommendation descriptions to the service provider. Such recommendations,
described by an “Equivalence Set”, contain three “equivalent” members which are recommended to the
user.

The user then decides to “watch” one of them (“ID = 100”) thus enabling the updating of UD.

According to the policies of the user (who actively and explicitly set them on the UD manager) and of
the application (which internally adopt them) additional scenarios are possible. For example, no UD
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information is sent to the engine (because of a null sharing or a specific App 1 policy). In this case,
a default recommendation RD can still be returned. Such a recommendation provides additional
information that the application can use as a filter for a maximized recommendation.

Alternatively, a different engine (not App 1) can recommend to the application a specific query on a

known “Service X”, described by its SD.

10.5.3 Validation

10.5.3.1 MPEG-21-UD elements used in the demo

Identifier;

rd:Query, rd:QueryByAggregate, rd:Aggregate.

10.5.3.2 Experimental results

A conceptual representation of a realistic use case is provi
App 1 and App 2 applications are made interoperable (se

N

Resource, rd:List, rd:OrderedMember, rd:Rank, rd:QueryDescripti

Q

— RD elements: rd:compactUsageDescription, rd:EquivalenceSet, rd: Meé\oer rd:SetElem
Resource, rd:Digitalltem, didl:Descriptor, didl:Statement, dii:Identifi

didl:Componen
rd SearchServiceRef
N
O
» according to MPEG-21-UD XML s

@igure 14).

94

— Used UD elements: ud:UserID, mpeg7:Name, ud:UsageHistory, ud:DetailedUserInte@(:]t/io
ultimediaExperiences, ud:MultimediaExperience, ud:States, ud:State, ud: Artef
ud:Observables, ud:Observable, ud:Role, ud:MultimediaObject, didl:Descriptor,

nh, ud:M

ud:Artefact,
:Statem|

ent, dii:

bnt, rd:
t, didl:
erence,

themas,

1ddV

Figure 14 — Conceptual representation of recommending multimedia services
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10.6 Application 6: User-centric application personalization in a Cloud

10.6.1 General

This demonstration shows how MPEG-21-UD ensures interoperability between heterogeneous
hardware/software configurations involved in legacy applications portability in a Cloud. In this respect,
three client terminals (laptop, tablet and smartphone), and three operating systems are considered.

10.6.2 Workflow

The

respect, MPEG-4 BiFS is used for enabling the application virtualization into the cloud, and the MPEG
21-UD dchemas are used for describing the users/contexts/services and recommendations whén a uset
accessefs the applications. Thus, the user receives a personalized environment according, t6 his/hej
descripfions (see Figure 15).

10.6.3 |Validation

10.6.3.1 MPEG-=21-UD elements

132

defnonstrator is based on two MPEG technologies, namely MPEG-4 BiFS and MPEG-21-UD. Inf this

'?PS :‘] ll: 0S1 tablet

'@ t :/ MPEG-4 enabled
Personalized Application m
Virtualization <:> . QA
r ._\rh"l::-;\\ HTML - E
E <:> 0S1 smartphone

Internet
S
Wi-Fi router MEPG enabled
RDP/X11 802.11g

Applications Execution Sl
:ll ll: 0S2 laptop

APP1 APP2 APPN MPEG-4 enabled
. &) -4 enable
\_ e

Figure 15 — Demonstrator setup

UD| ®elements: PersonProfileType; GroupedProfileType; AccessibilityType; UsageHistoryType
interactionAtomIype, multimediaEXperiencelype, PIElerencelype, ServicePrelerenceslype,
ActivityType; IntentionType;

CD elements: ContextDescriptionType; ContextldentificationType; DeviceCharacteristicsType;
NetworkInfoType; LocationType ;

SD elements: ServiceDescriptionType; ServiceGenerallnformationType; FormatType;
ServiceTargetInformationType; ServiceTargetModelType; ServicelnterfacesType;
RequiredInputDataTypeType; InternalServicesType;

RD elements: recommendationDescriptionType; RecommendationInformationType;
RecommendableResourceType ; resourceUsageType ; genericAggregateType ; equivalenceSetType.

© ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

10.6.3.2 Experimental results

The main benefits are:

— Increased and enriched user experience, by adapting in real-time the content generated in the cloud,
according the user terminal/network/preferences (as illustrated in Figure 16).

— User centric collaboration functionalities by customizing the collaborative services according the
users’ role (as illustrated in Figure 17).

demo.mdv  New Text T-,'pvng.;n?-‘

Document.txt

_start| A ) 1035AM B

10:37 AM BH

| Sstar] % 0

iexplore  Typng.docx

start| A teeen B strt| [*H D sz =

Y,
Q.
Con @anot scaled.

nt is scaled.

o)

rigure 16 — Adapted content in real-time according the user terminal/network/preierences
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e userid=USER1?type=PC?dec=BIFS [-)[=][x] = userid=USER2?type=MOBILE?dec=BIFS BER)
i Internet HEE Internet HEE
P T R S TR T T o e |
2,0, TR | T =l e M Bl <[l 5
3 =

Search Images Maps

Search

|

Search

a

b

Intqraction is disabled by region.
Full interaction is enabled.

Figure 17 — User centric collaboration functionalities enabling/disabling
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(Normative)

ISO/IEC 21000-22:2022(E)

e MPEG-21 UD technologies are available at Dttps://standards.is0.0rg/iso-1ec/210007/-227&d-3/en.

['his attachment includes 5 schemes with the following file names:

0.MPEG_21_UD_CT.xsd (General Description)
1.MPEG_21_UD_UD.xsd (User Description)
2.MPEG_21_UD_CD.xsd (Context Description)
3.MPEG_21_UD_SD.xsd (Service Description)
4.MPEG_21_UD_RD.xsd (Recommendation Description)

All the schemes are referenced, and for their use, it should be placed’in a single folder.

© ISO/IEC 2022 - All rights reserved

135


https://standards.iso.org/iso-iec/21000/-22/ed-3/en
https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

ISO/IEC 21000-22:2022(E)

Annex B
(Normative)

Classification Schemes

B.1

All of the classification schemes defined in this clause are uniquely identified by a URN starting with
the "urp:mpeg:mpeg21:UD:CS:" namespace identifier, followed by the name of the classification’scheme

and thd
the clas

B.2 U
XML sc

eneral

year of its appearance. The URN " urn:mpeg:mpeg21:UD:CS:UserSpecialtyCS:2016" identifieq
sification scheme provided for the user’s specialties.

ser specialty CS

hema description of the User Specialty is as follows:

<Class

<T

servic

Defini

rice),

Term>

melons

Defini

Defini

Defini

crops<

i ficationScheme uri="urn:mpeg:mpeg2l:UD:CS:UserSpeciadtyCS:2016">
erm termID="A">

Definition xml:lang="en">Real estate activitieg<yYDefinition>
Term termID="01">

<Definition xml:lang="en">Crop and animal\production, hunting and related
b activities</Definition>

<Term termID="011"> <Definition xml {dang="en">Growing of non-perennial crops </
Fion></Term>

<Term termID="0111"> <Definitionwxml:lang="en"> Growing of cereals (except
leguminous crops and oil seeds<Pefinition></Term>

<Term termID="0112"> <Defjinition xml:lang="en"> Growing of rice</Definition></

<Term termID="0113"> <Refinition xml:lang="en"> Growing of vegetables and
roots and tubers</Defiwition></Term>

<Term termID="0114"3 <Definition xml:lang="en"> Growing of sugar cane</
ion></Term>

<Term termID="0115"> <Definition xml:lang="en"> Growing of tobacco</
ion></Term>

<Term term¥D="0116"> <Definition xml:lang="en"> Growing of fibre crops </
Fion></Texrm>

<Tenm, fermID="0119"> <Definition xml:lang="en"> Growing of other non-perennial
Definition></Term>

Term termID="012"> <Definition xml:lang="en"> Growing of perennial crops</

Defini

Term>

fruits

k+6n></Term>

subtropical fruits</Definition></Term>
Definition></Term>

fruits</Definition></Term>

Definition></Term>

<Term termID="0121"> <Definition xml:lang="en"> Growing of grapes</Definition></
<Term termID="0122"> <Definition xml:lang="en"> Growing of tropical and

<Term termID="0123"> <Definition xml:lang="en"> Growing of citrus fruits</

<Term termID="0124"> <Definition xml:lang="en"> Growing of pome fruits and stone
<Term termID="0125"> <Definition xml:lang="en"> Growing of other tree and bush

and nuts</Definition></Term>

<Term termID="0126"> <Definition xml:lang="en"> Growing of oleaginous fruits</
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<Term termID="0127"> <Definition xml:lang="en"> Growing of beverage crops</
Definition></Term>

<Term termID="0128"> <Definition xml:lang="en"> Growing of spices, aromatic,
drug and pharmaceutical crops</Definition></Term>

<Term termID="0129"> <Definition xml:lang="en"> Growing of other perennial
crops</Definition></Term>

<Term termID="013"> <Definition xml:lang="en"> Plant propagation</Definition></
Term>

<Term termID="014"> <Definition xml:lang="en"> Animal production</Definition></

o
T

<Term termID="0141"> <Definition xml:lang="en"> Raising of cattle and
buffaloes</Definition></Term>

<Term termID="0142"> <Definition xml:lang="en"> Raising of horses and“othef
equines </Definition></Term>

<Term termID="0143"> <Definition xml:lang="en"> Raising of caméls and camellids</
Definition></Term>

<Term termID="0144"> <Definition xml:lang="en"> Raising ofy sheep and goatsk/
Definition></Term>

<Term termID="0145"> <Definition xml:lang="en"> Raisidg 0f swine/pigs</
Definition></Term>

<Term termID="0146"> <Definition xml:lang="en"> Raising of poultry</
Definition></Term>

<Term termID="0149"> <Definition xml:lang="en"®)Raising of other animals <
Definition></Term>

<Term termID="015"> <Definition xml:langgYen"> Mixed farming</Definition><}Term>

<Term termID="016"> <Definition xml:lahg="en"> Support activities to agricplture
and post-harvest crop activities </Definition%&/Term>

<Term termID="0161"> <Definition xmd:lang="en"> Support activities for crop
production</Definition></Term>

<Term termID="0162"> <Definitipn xml:lang="en"> Support activities for anipal
production</Definition></Term>

<Term termID="0163"> <Definition xml:lang="en"> Post-harvest crop activitips</
Definition></Term>

<Term termID="0164">. <Définition xml:lang="en"> Seed processing for
propagation</Definition></Tdrm>

<Term termID="01{"> <Definition xml:lang="en">Hunting trapping and related
service activities </Defiftnition></Term>

</Term>
<Term termIDE"02"> <Definition xml:lang="en">Forestry and logging</Definition

<Term t£efmID="021"> <Definition xml:lang="en">210 Silviculture and other
forestry activiles </Definition></Term>

<Terw/ termID="022"> <Definition xml:lang="en">220 Logging</Definition></Tefm>

<Ferm termID="023"> <Definition xml:lang="en">230 Gathering of non-wood fofest
products<)/Definition></Term>

<Term termID="024"> <Definition xml:lang="en">240 Support services to foreptry
</Pefinition></Term>

</Term>

<Term termID="03"> <Definition xml:lang="en">Fishing and aquaculture</Definition>
<Term termID="031"> <Definition xml:lang="en">Fishing </Definition></Term>

<Term termID="0311"> <Definition xml:lang="en">Marine fishing</Definition></

Term>

<Term termID="0312"> <Definition xml:lang="en">Freshwater fishing</Definition></
Term>

<Term termID="032"> <Definition xml:lang="en">Aquaculture </Definition></Term>

<Term termID="0321"> <Definition xml:lang="en">Marine aquaculture</Definition></
Term>

<Term termID="0322"> <Definition xml:lang="en">Freshwater aquaculture</
Definition></Term>
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</T
<T

Defini

Defini

Defini

natura

</Defi

Defini

Defini

</Defi

ores</

ores</

Defini

clay <

Defini

minera

Defini

Defini

</Defi

Defini
petrol
mining

</T

<T

Defini

meat</

</Term>

erm>

erm termID="B">

<Definition xml:lang="en">Mining an

<Term termID="05"> <Definition xml:
tion>

<Term termID="051"> <Definition

d quarrying</Definition>

lang="en"> Mining of coal and lignite</

xml:lang="en">510 Mining of hard coal </

tion></Term>
Term termID="0852" Definition ml-lang="en">520 Mining of lignite
kion></Term>
/Term>
Term termID="06"> <Definition xml:lang="en"> Extraction of crude petroleum _and
| gas</Definition>

<Term termID="061"> <Definition
hition></Term>

<Term termID="062"> <Definition
ion></Term>

/Term>
Term termID="07"> <Definition xml:

<Term termID="071"> <Definition
kion></Term>

<Term termID="072"> <Definition
hition></Term>

<Term termID="0721"> <Definition
Pefinition></Term>

<Term termID="0729"> <Definition
Definition></Term>

/Term>

Term termID="08"> <Definition xml:
ion>

<Term termID="081"> <Definition
Definition></Term>

<Term termID="089"> <Definibtion
kion></Term>

<Term termID="0891"> <Befdinition
[ s</Definition></Term>

<Term termID="0892">"<Definition
Fion></Term>

<Term termID=Y0893"> <Definition
Fion></Term>

<Term termID="0899"> <Definition
hition></Texn>

/Term>

Term €&rmID="09"> <Definition xml:
1 o>

XTerm termID="091"> <Definition

xml:lang="en">610 Extraction of crude(‘petroleum

xml:lang="en">620 Extraction of nattral gas </

_n

lang="en"> Mining of metal.\Ores</Definition>

xml:lang="en">710 Mining-of iron ores </
xml:lang="en">Miningef non-ferrous metal ores
xml:lang="en"2¥Miviing of uranium and thorium

xml:lang="e¢r">Mining of other non-ferrous metal

lang="en"> Other mining and quarrying</
xml:lang="en">810 Quarrying of stone, sand and
xml:lang="en">Mining and quarrying n.e.c.</
xml:lang="en">Mining of chemical and fertilizer
xml:lang="en">Extraction of peat </
xml:

lang="en">Extraction of salt </

xml:lang="en">0Other mining and quarrying n.e.c.

lang="en"> Mining support service activities</

xml:lang="en">910 Support activities for

eum and natural gas extractlon De

<Term termID="099"> <Definition

and quarrying</Definition></Term>
</Term>

erm>

erm termID="C">

<Definition xml:lang="en">Manufactu

<Term termID="10"> <Definition xml:
tion>

<Term termID="101"> <Definition
Definition></Term>

Tinition Term
xml:lang="en">990 Support activities for other
ring</Definition>

lang="en"> Manufacture of food products</

xml:lang="en">1010 Processing and preserving of
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fish,

fruit and vegetables</Definition></Term>
animal oils and fats </Definition></Term>

</Definition></Term>

<Term termID="102"> <Definition xml:lang="en">1020 Processing and preserving of
crustaceans and molluscs

</Definition></Term>

<Term termID="103"> <Definition xml:lang="en">1030 Processing and preserving of

<Term termID="104"> <Definition xml:lang="en">1040 Manufacture of vegetable and

<Term termID="105"> <Definition xml:lang="en">1050 Manufacture of dairy products

products, starches and starch products

products </Definition></Term>
starch products</Definition></Term>
</Definition></Term>
Definition></Term>
Definition></Term>

and sugar confectionery

couscous and similar farinaceous products

dishes</Definition></Term>
products n.e.c.</Definition></Term>

animal feeds</Definition></Tehn>

blending of spirits

Definition><{Term>
malt</Defihition></Term>

produetion of mineral waters and other bottled waters

<Term termID="106"> <Definition xml:lang="en">Manufacture of grain mill

</Definition></Term>

<Term termID="1061"> <Definition xml:lang="en">Manufacture of grain) mill

<Term termID="1062"> <Definition xml:lang="en">Manufacture of(starches and
<Term termID="107"> <Definition xml:lang="en">Manufacture(of other food prpducts
<Term termID="1071"> <Definition xml:lang="en">Manufacture of bakery produfpts</
<Term termID="1072"> <Definition xml:lang="en">Mdmufacture of sugar </
<Term termID="1073"> <Definition xml:lang="en">Manufacture of cocoa, chocolate

</Definition></Term>

<Term termID="1074"> <Definition xml;lang="en">Manufacture of macaroni, nopdles,

</Definition></Term>

<Term termID="1075"> <Definition\ xml:lang="en">Manufacture of prepared meals and
<Term termID="1079"> <Definition xml:lang="en">Manufacture of other food
<Term termID="108"> <Definition xml:lang="en">1080 Manufacture of prepared

</Term>
<Term termID="11"xXPefinition xml:lang="en"> Manufacture of beverages</Definftion>

<Term termID=%1101"> <Definition xml:lang="en">Distilling, rectifying and

</Defingtien></Term>

<Term termID="1102"> <Definition xml:lang="en">Manufacture of wines</
<Te€¥m termID="1103"> <Definition xml:lang="en">Manufacture of malt liquors|and
<Term termID="1104"> <Definition xml:lang="en">Manufacture of soft drinks;

</Definition></Term>

Definition>

products </Definition></Term>

textiles</Definition></Term>

textile fibres</Definition></Term>

Term

<Term termID="12"> <Definition xml:lang="en"> Manufacture of tobacco products</
<Term termID="120"> <Definition xml:lang="en">1200 Manufacture of tobacco

</Term>
<Term termID="13"> <Definition xml:lang="en"> Manufacture of textiles</Definition>

<Term termID="131"> <Definition xml:lang="en">Spinning, weaving and finishing of

<Term termID="1311"> <Definition xml:lang="en">Preparation and spinning of
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Definition></Term>

Definition></Term>

Definition></Term>

crocheted fabrics</Definition></Term>

articl

</Defi

twine

Defini

appare

fur</D

croche

produc

manufa

dressi

and th)

Defini

of woo

wood</

cork,

wood-based panels </Definition></Term>
carpentry and joinery</Definition></Term>
containers</Definition></Term>

wood; manufacture of articles of cork, straw and plaiting materials

<Term termID="1312"> <Definition xml:lang="en">Weaving of textiles </
<Term termID="1313"> <Definition xml:lang="en">Finishing of textiles </
<Term termID="139"> <Definition xml:lang="en">Manufacture of other textiles</

<Term termID="1391"> <Definition xml:lang="en">Manufacture of knitted and

<Term termID="1392"> <Definition xml:lang="en">Manufacture of made-up textile

- 3 P (R o
£S7 CcXCcopCt apparcrt DCLIITTCITOIT TTr

<Term termID="1393"> <Definition xml:lang="en">Manufacture of carpets and rugs
hition></Term>

<Term termID="1394"> <Definition xml:lang="en">Manufacture of cordage, reye,
hnd netting </Definition></Term>

<Term termID="1399"> <Definition xml:lang="en">Manufacture of other tlextiles
</Definition></Term>

/Term>

Term termID="14"> <Definition xml:lang="en"> Manufacture of wearing apparel </
ion>

<Term termID="141"> <Definition xml:lang="en">1410 Manufacture of wearing
|, except fur apparel</Definition></Term>

<Term termID="142"> <Definition xml:lang="en">1420 Mafhufacture of articles of
cfinition></Term>

<Term termID="143"> <Definition xml:lang="en">1430\Manufacture of knitted and
Fed apparel </Definition></Term>

/Term>

Term termID="15"> <Definition xml:lang="en"> Manufacture of leather and related
ks </Definition>

<Term termID="151"> <Definition xml:landg="en">Tanning and dressing of leather;
cture of luggage, handbags, saddlery andwharness; dressing

hnd dyeing of fur </Definition></Term3

<Term termID="1511"> <Definitiopuxml:lang="en">Tanning and dressing of leather;
hg and dyeing of fur</Definition¥</Term>

<Term termID="1512"> <Defisn¥ion xml:lang="en">Manufacture of luggage, handbags
e like, saddlery and harness

</Definition></Term>

<Term termID="152">(<befinition xml:lang="en">1520 Manufacture of footwear</
ion></Term>

/Term>

Term termID="16W>»"<Definition xml:lang="en"> Manufacture of wood and of products
1 and cork, exlept furniture;

/Definitioh

<Term~t€rmID="161"> <Definition xml:lang="en">1610 Sawmilling and planing of
Pefinitien></Term>

<Term termID="162"> <Definition xml:lang="en">Manufacture of products of wood,
Etraw and plaiting materials

Definitigon Toxrm

</Term>

<Term termID="1621"> <Definition xml:lang="en">Manufacture of veneer sheets and
<Term termID="1622"> <Definition xml:lang="en">Manufacture of builders;

<Term termID="1623"> <Definition xml:lang="en">Manufacture of wooden

<Term termID="1629"> <Definition xml:lang="en">Manufacture of other products of

</Definition></Term>
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<Term termID="17"> <Definition xml:lang="en"> Manufacture of paper and paper
products </Definition>

<Term termID="1701"> <Definition xml:lang="en">Manufacture of pulp, paper and
paperboard</Definition></Term>

<Term termID="1702"> <Definition xml:lang="en">Manufacture of corrugated paper
and paperboard and of containers of paper and paperboard

</Definition></Term>

<Term termID="1709"> <Definition xml:lang="en">Manufacture of other articles of
paper and paperboard</Definition></Term>

</Term>

<Term termID="18"> <Definition xml:lang="en"> Printing and reproduction of |réforded
media </Definition>

<Term termID="181"> <Definition xml:lang="en">Printing and servicel aectivitfes
related to printing

</Definition></Term>
<Term termID="1811"> <Definition xml:lang="en">Printing </Defidnition></Terf>

<Term termID="1812"> <Definition xml:lang="en">Service actiwities related fo
printing </Definition></Term>

<Term termID="182"> <Definition xml:lang="en">1820 RegrrdOduction of recordefl
media </Definition></Term>

</Term>

<Term termID="19"> <Definition xml:lang="en"> Manufacture of coke and refined
petroleum products</Definition>

<Term termID="191"> <Definition xml:lang={"ed">1910 Manufacture of coke oveh
products</Definition></Term>

<Term termID="192"> <Definition xml:ilang="en">1920 Manufacture of refined
petroleum products</Definition></Term>

</Term>

<Term termID="20"> <Definition xmiSdlang="en"> Manufacture of chemicals and chfmical
products </Definition>

<Term termID="201"> <Defipdition xml:lang="en">Manufacture of basic chemicals,
fertilizers and nitrogen compoundsy plastics and synthetic rubber in primary

forms</Definition></TermX

<Term termID="2011"> )KDefinition xml:lang="en">Manufacture of basic chemichls</
Definition></Term>

<Term termID=!2Q32"> <Definition xml:lang="en">Manufacture of fertilizers pand
nitrogen compounds</Definition></Term>

<Term termiD="2013"> <Definition xml:lang="en">Manufacture of plastics and
synthetic rubbergsin/primary forms

</Defdnition></Term>

<Term) termID="202"> <Definition xml:lang="en">Manufacture of other chemical
products <ADEfinition></Term>

<Term termID="2021"> <Definition xml:lang="en">Manufacture of pesticides ahd
other<agf¥ochemical products

</Definition></Term>

<Term termID="2022"> <Definition xml:lang="en">Manufacture of paints, varnfshes
and similar coatings, princting 1ink and masctics

</Definition></Term>

<Term termID="2023"> <Definition xml:lang="en">Manufacture of soap and
detergents, cleaning and polishing preparations, perfumes and toilet preparations

</Definition></Term>

<Term termID="2029"> <Definition xml:lang="en">Manufacture of other chemical
products n.e.c.</Definition></Term>

<Term termID="203"> <Definition xml:lang="en">2030 Manufacture of man-made
fibres </Definition></Term>

</Term>

© ISO/IEC 2022 - All rights reserved 141


https://standardsiso.com/api/?name=d2d6b4308377143dc7eae06df0587727

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 General description 
	4.1 commonAttributes 
	4.1.1 Syntax 
	4.1.2 Semantics 
	4.1.3 Examples 

	4.2 ValueTypes 
	4.2.1 Syntax 
	4.2.2 Semantics 
	4.2.3 Examples 

	4.3 TimeType 
	4.3.1 Syntax 
	4.3.2 Semantics 
	4.3.3 Examples 

	4.4 ExtendedTimeType 
	4.4.1 Syntax 
	4.4.2 Semantics 
	4.4.3 Examples 

	4.5 LocationType 
	4.5.1 Syntax 
	4.5.2 Semantics 
	4.5.3 Examples 

	4.6 ClassificationSchemeAliasType 
	4.6.1 Syntax 
	4.6.2 Semantics 
	4.6.3 Examples 

	4.7 ObjectType 
	4.7.1 Syntax 
	4.7.2 Semantics 
	4.7.3 Examples 

	4.8 InformationAccessUserGroup 
	4.8.1 Syntax 
	4.8.2 Semantics 


	5 User description 
	5.1 UserDescriptionType 
	5.1.1 Syntax 
	5.1.2 Semantics 

	5.2 UserProfileType 
	5.2.1 Syntax 
	5.2.2 Semantics 
	5.2.3 Examples 

	5.3 PersonProfileType 
	5.3.1 Syntax 
	5.3.2 Semantics 
	5.3.3 Examples 

	5.4 OrganizationProfileType 
	5.4.1 Syntax 
	5.4.2 Semantics 
	5.4.3 Examples 

	5.5 DeviceProfileType 
	5.5.1 Syntax 
	5.5.2 Semantics 
	5.5.3 Examples 

	5.6 GroupedProfileType 
	5.6.1 Syntax 
	5.6.2 Semantics 
	5.6.3 Examples 

	5.7 UsageHistoryType 
	5.7.1 Syntax 
	5.7.2 Semantics 
	5.7.3 Examples 

	5.8 EventType 
	5.8.1 Syntax 
	5.8.2 Semantics 
	5.8.3 Examples 

	5.9 InteractionAtomType 
	5.9.1 Syntax 
	5.9.2 Semantics 
	5.9.3 Examples 

	5.10 ArtefactType 
	5.10.1 Syntax 
	5.10.2 Semantics 
	5.10.3 Examples 

	5.11 ObservableType 
	5.11.1 Syntax 
	5.11.2 Semantics 
	5.11.3 Examples 

	5.12 MultimediaExperienceType 
	5.12.1 Syntax 
	5.12.2 Semantics 
	5.12.3 Examples 

	5.13 StateType 
	5.13.1 Syntax 
	5.13.2 Semantics 
	5.13.3 Examples 

	5.14 PreferenceType 
	5.14.1 Syntax 
	5.14.2 Semantics 

	5.15 TextPresentationPreferencesType 
	5.15.1 Syntax 
	5.15.2 Semantics 
	5.15.3 Example 

	5.16 WebLinkPreferenceType 
	5.16.1 Syntax 
	5.16.2 Semantics 
	5.16.3 Example 

	5.17 WebLinkUsageHistoryType 
	5.17.1 Syntax 
	5.17.2 Semantics 

	5.18 ServicePreferenceType 
	5.18.1 Syntax 
	5.18.2 Semantics 
	5.18.3 Examples 

	5.19 GeneralAudioPreferenceType 
	5.19.1 Syntax 
	5.19.2 Semantics 
	5.19.3 Examples 

	5.20 AudioPresentationPreferencesType 
	5.20.1 Syntax 
	5.20.2 Semantics 

	5.21 AudioPresentationEnvironmentPreferenceType 
	5.21.1 Syntax 
	5.21.2 Semantics 
	5.21.3 Examples 

	5.22 TranslationPreferencesType 
	5.22.1 Syntax 
	5.22.2 Semantics 
	5.22.3 Examples 

	5.23 SpeechStylePreferenceType 
	5.23.1 Syntax 
	5.23.2 Semantics 

	5.24 GenderType 
	5.24.1 Syntax 
	5.24.2 Semantics 
	5.24.3 Examples 

	5.25 EmotionType 
	5.25.1 Syntax 
	5.25.2 Semantics 
	5.25.3 Examples 

	5.26 ScheduleType 
	5.26.1 Syntax 
	5.26.2 Semantics 

	5.27 ScheduleEventType 
	5.27.1 Syntax 
	5.27.2 Semantics 
	5.27.3 Examples 

	5.28 ActivityType 
	5.28.1 Syntax 
	5.28.2 Semantics 
	5.28.3 Examples 

	5.29 IntentionType 
	5.29.1 Syntax 
	5.29.2 Semantics 
	5.29.3 Examples 

	5.30 LanguageType 
	5.30.1 Syntax 
	5.30.2 Semantics 
	5.30.3 Examples 

	5.31 LanguageCompetenceReferenceType 
	5.31.1 Syntax 
	5.31.2 Semantics 

	5.32 CompetenceLevelType 
	5.32.1 Syntax 
	5.32.2 Semantics 

	5.33 AccessibilityType 
	5.33.1 Syntax 
	5.33.2 Semantics 
	5.33.3 Examples 

	5.34 SocialInformationType 
	5.34.1 Syntax 
	5.34.2 Semantics 

	5.35 KnowledgeType 
	5.35.1 Syntax 
	5.35.2 Semantics 

	5.36 ObjectSharingType 
	5.36.1 Syntax 
	5.36.2 Semantics 
	5.36.3 Examples 

	5.37 ObjectAccessibilityType 
	5.37.1 Syntax 
	5.37.2 Semantics 
	5.37.3 Examples 

	5.38 UsagePatternType 
	5.38.1 Syntax 
	5.38.2 Semantics 
	5.38.3 Examples 

	5.39 LoudnessPreferencesType 
	5.39.1 Syntax 
	5.39.2 Semantics 

	5.40 VisualExpressionType 
	5.40.1 Syntax 
	5.40.2 Semantics 

	5.41 BaseUserType 
	5.41.1 Syntax 
	5.41.2 Semantics 

	5.42 ConsecutiveVibrationPreferenceType 
	5.42.1 Syntax 
	5.42.2 Semantics 


	6 Context description 
	6.1 ContextDescriptionType 
	6.1.1 Syntax 
	6.1.2 Semantics 
	6.1.3 Examples 

	6.2 ContextIdentificationType 
	6.2.1 Syntax 
	6.2.2 Semantics 
	6.2.3 Examples 

	6.3 DeviceCharacteristicsType 
	6.3.1 Syntax 
	6.3.2 Semantics 
	6.3.3 Examples 

	6.4 NetworkInfoType 
	6.4.1 Syntax 
	6.4.2 Semantics 
	6.4.3 Examples 

	6.5 WeatherType 
	6.5.1 Syntax 
	6.5.2 Semantics 
	6.5.3 Examples 

	6.6 OtherEnvironmentalInfoType 
	6.6.1 Syntax 
	6.6.2 Semantics 

	6.7 AudioEnvironmentType 
	6.7.1 Syntax 
	6.7.2 Semantics 

	6.8 RecordingEnvironmentType 
	6.8.1 Syntax 
	6.8.2 Semantics 
	6.8.3 Examples 

	6.9 LoudnessEnvironmentType 
	6.9.1 Syntax 
	6.9.2 Semantics 

	6.10 VisualExpressionType 
	6.10.1 Syntax 
	6.10.2 Semantics 

	6.11 BaseContextType 
	6.11.1 Syntax 
	6.11.2 Semantics 

	6.12 ContextDescriptionType 
	6.12.1 Syntax 
	6.12.2 Semantics 


	7 Sevice description 
	7.1 BaseServiceType 
	7.1.1 Syntax 
	7.1.2 Semantics 

	7.2 ServiceDescriptionType 
	7.2.1 Syntax 
	7.2.2 Semantics 

	7.3 ServiceGeneralInformationType 
	7.3.1 Syntax 
	7.3.2 Semantics 

	7.4 ServiceTargetInformationType 
	7.4.1 Syntax 
	7.4.2 Semantics 

	7.5 ServiceTargetModelType 
	7.5.1 Syntax 
	7.5.2 Semantics 

	7.6 VocabularySetType 
	7.6.1 Syntax 
	7.6.2 Semantics 

	7.7 ServiceInterfacesType 
	7.7.1 Syntax 
	7.7.2 Semantics 

	7.8 ServiceInterfaceType 
	7.8.1 Syntax 
	7.8.2 Semantics 

	7.9 RequiredInputDataType 
	7.9.1 Syntax 
	7.9.2 Semantics 

	7.10 InternalServicesType 
	7.10.1 Syntax 
	7.10.2 Semantics 

	7.11 InternalServicesType 
	7.11.1 Syntax 
	7.11.2 Semantics 

	7.12 AudioDBType 
	7.12.1 Syntax 
	7.12.2 Semantics 

	7.13 AudioDBDescriptorType 
	7.13.1 Syntax 
	7.13.2 Semantics 

	7.14 VideoDBType 
	7.14.1 Syntax 
	7.14.2 Semantics 

	7.15 VideoDBDescriptorType 
	7.15.1 Syntax 
	7.15.2 Semantics 

	7.16 ServiceObjectType 
	7.16.1 Syntax 
	7.16.2 Semantics 

	7.17 LoudnessInfoType 
	7.17.1 Syntax 
	7.17.2 Semantics 

	7.18 VisualExpressionInfoType 
	7.18.1 Syntax 
	7.18.2 Semantics 

	7.19 ConsecutiveVibrationServiceType 
	7.19.1 General 
	7.19.2 Syntax 
	7.19.3 Semantics 


	8 Recommendation description 
	8.1 RecommendationDescriptionType 
	8.1.1 Syntax 
	8.1.2 Semantics 

	8.2 compactUsageDescriptionType 
	8.2.1 Syntax 
	8.2.2 Semantics 
	8.2.3 Example 

	8.3 QueryDescriptionType 
	8.3.1 Syntax 
	8.3.2 Semantics 

	8.4 ProcessChainType 
	8.4.1 Syntax 
	8.4.2 Semantics 

	8.5 RecommendationInformationType 
	8.5.1 Syntax 
	8.5.2 Semantics 

	8.6 RecommendableResourceType 
	8.6.1 Syntax 
	8.6.2 Semantics 

	8.7 Resource 
	8.7.1 Syntax 
	8.7.2 Semantics 

	8.8 resourceUsageType 
	8.8.1 Syntax 
	8.8.2 Semantics 

	8.9 clusteringType 
	8.9.1 Syntax 
	8.9.2 Semantics 

	8.10 genericClusteringType 
	8.10.1 Syntax 
	8.10.2 Semantics 

	8.11 hierarchicalClusteringType 
	8.11.1 Syntax 
	8.11.2 Semantics 

	8.12 SequentialClusteringType 
	8.12.1 Syntax 
	8.12.2 Semantics 

	8.13 costFunctionMinimisationClusteringType 
	8.13.1 Syntax 
	8.13.2 Semantics 

	8.14 clusterStructureType 
	8.14.1 Syntax 
	8.14.2 Semantics 

	8.15 genericAggregateType 
	8.15.1 Syntax 
	8.15.2 Semantics 

	8.16 setMemberType 
	8.16.1 Syntax 
	8.16.2 Semantics 

	8.17 orderedSetMemberType 
	8.17.1 Syntax 
	8.17.2 Semantics 

	8.18 genericSetType 
	8.18.1 Syntax 
	8.18.2 Semantics 

	8.19 labelledSetType 
	8.19.1 Syntax 
	8.19.2 Semantics 

	8.20 orderedSetType 
	8.20.1 Syntax 
	8.20.2 Semantics 

	8.21 equivalenceSetType 
	8.21.1 Syntax 
	8.21.2 Semantics 

	8.22 linkageSetType 
	8.22.1 Syntax 
	8.22.2 Semantics 

	8.23 Member 
	8.23.1 Syntax 
	8.23.2 Semantics 

	8.24 OrderedMember 
	8.24.1 Syntax 
	8.24.2 Semantics 

	8.25 queryClauseType 
	8.25.1 Syntax 
	8.25.2 Semantics 
	8.25.3 Example 

	8.26 ORqueryClauseType 
	8.26.1 Syntax 
	8.26.2 Semantics 

	8.27 ANDqueryClauseType 
	8.27.1 Syntax 
	8.27.2 Semantics 

	8.28 LoudnessControlType 
	8.28.1 Syntax 
	8.28.2 Semantics 

	8.29 VisualExpressionType 
	8.29.1 Syntax 
	8.29.2 Semantics 


	9 Reference software 
	9.1 General 
	9.2 Development environment 
	9.3 Structure of reference software 
	9.4 Reference software classes and method 
	9.4.1 General 
	9.4.2 Encoder 
	9.4.3 Decoder 
	9.4.4 Validator 

	9.5 Example using the encoder 
	9.6 Example using the decoder 
	9.7 Example of the validator for reference software 

	10 Implementation guidelines 
	10.1 Application 1: Remote Responsive User Interface 
	10.1.1 General 
	10.1.2 Workflow 
	10.1.3 Validation 

	10.2 Application 2: Lossless audio service 
	10.2.1 General 
	10.2.2 Workflow 
	10.2.3 Validation 

	10.3 Application 3: Visual communication system 
	10.3.1 General 
	10.3.2 Workflow 
	10.3.3 Validation 

	10.4 Application 4: Translation preferences 
	10.4.1 General 
	10.4.2 Workflow 
	10.4.3 Validation 

	10.5 Application 5: Recommending multimedia services 
	10.5.1 General 
	10.5.2 Workflow 
	10.5.3 Validation 

	10.6 Application 6: User-centric application personalization in a Cloud 
	10.6.1 General 
	10.6.2 Workflow 
	10.6.3 Validation 


	Annex A (Normative)  
	Annex B (Normative) Classification Schemes 
	Bibliography 

