INTERNATIONAL ISO/IEC
STANDARD 21000-7

First edition
2004-10-15

Information technology — Multimedia
framework (MPEG-21) =

Part 7:
Digital Item Adaptation

Technologies de l'information — Cadre multimédia (MPEG-21) —
Partie 7: Adaptationd'article numérique

Reference number

ISO/IEC 21000-7:2004(E)
© ISO/IEC 2004



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2004 — Al rights reserved


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

Contents Page
L o] =NV o viii
L o Yo 1H T 2 oY o ix
1 ST o o -SSP SRR 1
11 [ Genmeral e e 1
1.2 Organization of the doCUMENt ... e s e Soh s s e s 1
1.3 Overview of Digital Item Adaptation .........c..ccccomiiiii e e s e e e dh s 1
1.4 Overview of Digital Item Adaptation tools.........ccccceveccccicriiinc gt e e b s 2
1.5 Relation between Digital Item Adaptation and other parts of ISO/IEC 21000............tcceeeveccccnnnee 3
1.6 Relation between Digital Item Adaptation and ISO/IEC 15938 ...............c50 e b 4
2 Normative referenCes ...... .. gt e s mmnn e e e e s sn s e e e 4
3 Terms, definitions, symbols, and abbreviated terms............ccc...l i s 5
31 Terms and definitioNS ... e e e 5
3.1.1| General terms and definitionNs ... e b e 5
3.1.2| DIA-specific terms and definition.............ccooriiiiiciciiie e e b 6
3.2 Symbols and abbreviated terms..........ccccciiriciccnenn S e b 7
3.3 Schema dOCUMENLS ........ooiiceiiirrerrrerr e e e e n e r s m e e s e e e e s mn e e e e smn e ee s smne e e s ahe e nssme e e nssnmnees 8
3.4 Use of prefixes in this specification..........cccccccee i S b e 8
3.5 URI fragment identifiers for XML documents. {4\ ... e ssccsssees s es s ssabes e se s ss s snnnes 9
3.5.1| Syntax of URI fragment identifiers .........ccccccii i ssserer e es s ssmsees b essss s ssme e e ne e 9
3.5.2| URI fragment identifiers examples............f0m i cccssesr e sssseessessssssssssssssshesssssssssneenseas 9
4 EST 2 01T 04 - T8 o T o = R S 10
41 L o Yo 10T o2 oY o S N SR 10
4.2 ST 2011 0 F- TRV =T o o = o £ SRR PR 10
4.3 Base tyPes ... s s snne s 10
3 e T IR 101 o T LW e 1 e o PP 10
4.3.2| Base types SYNtaX........ccrsiiiiommminnsrrrinsisrsnnssrs s sss s s ssns s snnesssssnnahessnn s e 1
4.3.3| Base types SemMantiCS: i i iiiiiiiiiereeeeeerererer e e rrr—rnrrrrrrnrrrrrrnrnnnrnnnnnnnnnnnnnahnnnnennnnnnnenen 1
4.4 Description metadatai.......cooeeeeeeieeeeeeeen e s 1
441 INtroducCtion ...... . s nn s nnmnnah e e 1
4.4.2| Description metadata Syntax.........cccccceeeeiiiiieiiseiesss s s s s s snnsnnnahannmnmnr e nene 12
4.4.3| Description metadata semantiCs...........ccceeiiiiiiii e b 12
4.5 ROOt €IEMENLS ... s 12
L 3 00 T I 0o T LW e o PN 12
4.5.2| Rootelement SYNtaX........ccccviiiiiiiiiiniii e 13
4.5.3| Rootelement SEemMantiCs.........cccoomiiiiiiiiccrie e b e 13
4.5.4| Root element eXampPles ..... ..o s smmnn e e e e e se e s s s s ghan e e e s s s nmnees 14
4.6 Reference ............ooooceeeeeeinineiinneeeennnnnnieennnneeenninnineennceenneennneeenneeeeeennnneennceeeeeennneeeeceennsneed s 15
L e B 01 1o T LW e 1 o o P 15
L BT £ = (=Y oY o LT oYY ) PSP 15
4.6.3 Reference SEMANLICS ........cccciiiieicierirerr e e s e e e e m e e e e e e e s e e e e s mn e e e enne e e e nnne s 15
4.6.4 Reference eXamPIES .......ccccciiiiiiciiiiiiiriirscccsse e e e s s s s sssss e e e e s s s s s sms e e e e e e s e e s s s mn e e e e e esaae s nnnnneeaannnnnnnns 15
5 LOW-leVel datatyPes ......cccemmmmmmmmmememeeieeneeennnnnnnnnnsnnssssssnss s ssssssasasasasasasasassssnnnnnnsnnnnnnnnn 16
51 L o Yo U o oY o 16
5.2 Unsigned integer datatypes ........cuueeeeeeeeeemecemmmmcemmmmmemneensssnssssnsnsssnsnsssssssnssssssssssssssssssssssssssssssssssnnnnnnnnnn 16
L3072 T | 411 o Yo 11T 1 ' o 16
5.2.2 Unsigned integer datatypes Syntax ........cccccciimiiiiieiiinniis s 16
5.2.3 Unsigned integer datatypes semantiCs ...........cccuviiiiinriiinnnsi 18
5.3 CommON datatyPes......ccceeiiiiiriiirr i ————— 18
L 0 T 1411 o Yo 11T 1 ' o T 18
© ISO/IEC 2004 — Al rights reserved iii


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

5.3.2
5.3.3
5.3.4
5.4

5.4.1
5.4.2
543
5.5

5.5.1
5.5.2
5.5.3

6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.4
6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6
6.4.7
6.4.8
6.4.9
6.4.10
6.4.11
6.4.12
6.4.13
6.4.14
6.4.15
6.4.16
6.4.17
6.4.18
6.4.19
6.5
6.5.1
6.5.2
6.5.3
6.5.4
6.5.5
6.5.6
6.5.7
6.5.8
6.5.9
6.5.10
6.5.11
6.5.12
6.5.13
6.5.14
6.5.15
6.5.16
6.5.17
6.5.18
6.5.19
6.5.20

Single value datatypes.........ccccccieiiiiiciciiiiriir s csssrr s e s e e e e nn e e e e e nnneeeneen 19
B2 e o T g = = 14 o =R 20
=D Qe F= T =14/ o 1= L= 23
(5= E=T =T T g T e ' o 25
0 Yo 11 o ) N 25
Base stack fUNCLioN SYNTaX ........ccccciiiiiiiiccicecrrir s sssme e e e s s nmn e e e e e nmnnns 26
Base stack function SemMantiCs.........cooiiiiiii e e 27
Argument types and eXteNSIONS........ccccii i —————— 27
0 Yo 11T o) o 27
Argument types and extensions SYNtax ..o ————_— 28
Argument types and extensions semantiCs ..o ————— 30
Usa

D TS5 1 [ = o o ....80
JLIC=T 18 L T o= T o 2= T o1 LT ...81
0 o 1T T (o T ....81
JLIC=T 00 LT 1 ....82
LIS 00 LT e ....82
CodgcCapabilities .........cccooiiiiiiiicccr e e ....83
CodgcCapability .......ccocriiiiiiiiirr i ———————————————— ....84
L0 aTe [ Td o - 1= T 4 L= = SRR ....87
TS 0 L ....89
DT 0] - | 90
DisplayCapabilities.........ccciiiiiiiiiie e s a e mnnns 91
X8 o [T T 11§ o 10 3 PSSR 94
X8 o [T T 11 o 1 U | SRS 95
AudioOutputCapabilities ........ccccciiiiiciciccrrre s e nn e e e e e e e s 96
UserinteractionINPULS ..........coooeiiiiiiiiiic s e s e s s s e e s s s s s s s s s sssssssssssssssssnnnnnnnnnnnnnnn 97
UserinteractionInput ...........oooooiieieiiiee s s e s s sssssssssssnnnnnnnnnnnnnnnn 98
[T =T 0 F- T 102
V1LY {0 4 B T Vo £=0 = o= 102
85 e - T = 103
85 o - T - 104
StorageCharacteristiCs ..o ———————— 105
D T 1 1 PN 106

© ISO/IEC 2004 — Al rights reserved


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

L0 B T - 1
6.5.22 DatalOCharacteriStiCS......cuiiiiiiiiiiiiiri i s ssse e e e s s ssnn e e e e ee s s nnm s e e e e ee s s s nnmneneesassnnnnnns
LR T = 7= o1 o] 4 =T €
LR S = 7= Vo o 4 -
6.5.25 CPUBENCNMAIK .........cueieiiiiiicccccecriir s e e e e s s s s s s ssn e e e e se s s s s smne e e e e ee s e s nsmn e e e e eessnsssnnmnnessanssnnnnnnns
6.5.26 ThreeDBenCRMArK .........ccccc i s s s s sr s s s s s s s s s e s e s e e e e s e e e e e e e e e s e e e s e e e e e e e e e e e e e e e e neeeennnnsnsnnann
6.5.27 IPIMPTOOIS ....cciiicceieiiceieeriscnte s ssssse e s sassss e e ssssss e e ea s snr e ea s nneeasssneeaassnneeeaaneneasssmneeassnnenassnenansnnnnnsnsnnnnns
6.5.28 Terminal capabilities eXamMPIES ........coo e
6.6 Network characteriStiCs. ... ... e
L2 700 SR 1411 o o 11 ' 4 T ) o S
L T 1 =Y 4LV o
6.6.3 N O WO ittt A A AL 5+ 55e e w0
6.6.4 NetworkCapability........cccccciiiiciiisemiiir s sssse s e e s e s s s s s s sssmnesneseesnsessbimah e s snsssnmnnns
6.6.5 NetworkCondition ........ccccciiiiiiiieiiriii e ssser e e e s s s mmsne e e e s s s s s s smnnne s e s fPabnsd e s dhe s e s s s nnmnnns
6.6.6| Network characteristics eXxample........cccccrriririrrrrrrrrrrrrrr e fe b st s ee e e e e s eseseeennns
6.7 Natural environment characteristiCs.........uuumeeee s fe e b
<00 8 141 o T W' T ) o R G R R
6.7.2| NaturalEnvironments..........cccccciririiirninrnnrrrsrrsrrrrrsrrsssssssss s s ss s sssssssssssssese e e S ¥ e e e resesessssessnes deessssssnsannns
6.7.3| NaturalEnvironment.......... .. TR e e e e e e e e e e e ee s s s
6.7.4| LOCALION ... e e e e e e e e AR e r e S enr e e e e e e e e e e e e e e e e eesss s st en s e e e e e na e
LT T (¢ T YRR~ SRR
6.7.6| AUdIOENVIrONMEeNt....... ... s s e N es s e se s s s e s e s s s e s e e s e s e e e e e eessne s o ensssnnnsanans
6.7.7| IluminationCharacteristics........ccooiiiiiiiiiii e T e e seme e e
7 Bitstream syntax description liNK ... b
71 0o T [0 T o o D S
7.2 BSDLINK SYNEAX...cciiiiiiiiicincrririiiiscccssscenessssssssssss e ie Fer s s ssnnnesensssssssssnsmsssnssssssssssnnsssssssssssshenssssessnsns
7.3 BSDLINK SEMaNtiCS.......ceiririiieccccnecrrrrr s fadee e s e e e s s s s s snmnn e e e s s s s s nmne e e e e sesesdhane e e eesnnnnnn
7.4 BSDLINK @XaMPI@......ccccccecririiiiiccccsceress s ssstbabessse e s s sssssssssnmesesssessssssnnmsssssssssasssssnnenesssssssshnnsnsnessnsnn
8 Bitstream Syntax DescCription..........cccccc@uriiirnmmiiriiiinssssseerr s s sssssssseeessssssssssssssssessssssssshassesensssssns
8.1 0 oo [0 T £ o o T N S
8.1.1| Introduction to BSD-based adaptation ............cccoomiimiiiiiccciirrre e b
8.1.2| Adaptation architecture.............; i
8.1.3| BSDL and gBS Schema........... i b
8.1.4| Bitstream Syntax Description-transformation ...........cccccoiiiicnniniiiccic b,
8.1.5| Multi-step adaptation ..... .. s
8.1.6| Organization of this clause ...........cccccriiriiiinri b ——
8.2 Bitstream Syntax Description LanguUage.......cccccccviicccrimmemrieininsccsssssneeesssssssssssssssssssssssssshasssssessnses
8.2. 1 OVEIVIEW ... s ccecrrr e s esss s smer e e s s s s s s s smsse e e ee s s s s ssmn e e e s eessnsssnnmnsnseesssnsssnnnnennensssnssnnnnnchessassssnnnnns
8.2.2 Schema hierarChy .........ccccieiiiicccieciiri e rser e s e s ssms e e e e e s s s smne s e e e eesnsssnnnahessnssssnnnnns
8.3 Bitstream geheration: BSDL-1 and gBS Schema .........cccccovieeririccccennnscseeesscseeeesssceees e
L= FRe I = 5T 0 I R N
8.3.2| genericBitstream Syntax Schema...........cciiiiiicccciiirrr s nee b e e
8.4 BS Description generation: BSDL-2..........cccoccvimiiimniirsnr s b,
8.4.1| INrOAUCLION .......eeerr s s e e e e e e s e s e e e e e e e e e e e e e e e e e e s e s e e e s eeeeessnshensananasanaas
8.4.2| Schema for BSDL-2 eXteNSIONS.........cccceiiiiiiiiiiccccrrr e msne s mmsn s e e s s s ssmmme b e e s s s e
8.4.3 i x of BSDL-2 extensions. . e,
8.4.4 Semantics of BSDL-2 structural exXtensions ..........ccooiiiiiicciirimiiii e
8.4.5 Semantics of BSDL-2 datatypes eXtensSions..........ccccvcimmrinnin e ———
8.4.6 BSDL-2 validity of BS SChemas .........cccccimiiiiiiiiccccseirrr s sssse e s s s s ssssns s e s s sssssssssnms s s e e s sssnsssnnns
8.4.7 Run-time constraints during BS Description generation ............ccccoovmmiirininccccssseceree s
8.4.8 BS Description generation with BintoBSD...........cccccciiiiiiiiccciecriir e
< 3K T b ¢ 11 '] (=
9 Terminal and network quality Of SErvice ... s
9.1 oo [0 T o o
9.2 £ T2 0 1= 04 = T = T o o = O
9.3 AdaptationQOS ..........ciiiiiiiiiricrr e e e n e easanreea s raneea e rneeeaesneaesneanannnnees
L 20 TR TR 141 (o o 11 Te3 1 oY o OO UURPRUPPt
9.3.2 AdaptationQoOS SYNtaX.......cceiiiiiiriiiiiri i ——————

© ISO/IEC 2004 — Al rights reserved


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

vi

AdaptationQOS SEMANLICS.......ccoieeierrrcicrrrere e e e e s sn e e e s e nr e e e nr e e nnnneeean 169
FXo E=T o] =T ToT 0 [ Lo RS T= - 1y 4 o 169
AdaptationQOS MOAUIES ........ccoiiiiiecrcrrrere e re s e es s rs s e s e s ne e e e e mn e e ee s nneeeensneeeeasnnenanen 170
01 o T L3 T e} o 170
BaseModule SYNtaX..........ceeeieeeeeiimimeiieeeece e cece e e e e e s e s s s s s s s s s s s nn s nnn s nnnnnnnnnnnnn 170
BaseModule SemantiCs.........cuuuueimimiiiiimmieeeieeeer e e s nnnnnnnnn 170
0 T T ST 170
101 o T [0 T 4 o) o 170
L0 T T =Y 41 G 170
TOPIN SEMANLICS.......ceeeee s s s s s s snnnsmnmnnnnnnnnnn 171
ULIlItYFUNCHION .. e 171
Introduction 171
UtilityFunction SYyNtaX........ccccceeeieiiiiiiissesssss s s ssss s s ssssssssesssssssssssssssssssnsnsssmsmsmsmsmsnsssssssssssssssssssnnnnnes hns 172
UtilityFunction semantiCS.........ccuvviiiiiiiiiiiiiissss s s s s s e s s s s s s s s s ss s s s s s ss s s s s s e s s s s s ssnsnsnsmsmsmnmnmsmsnsnnnnnsFadusdees 172
UtilityRaNK SYNTAX ......cecieiiieiieeiieeeessesesssssssesssssssssssssssssssssssssssssssnsnsnsnsnsnsmnnsnsmsnsmsnsnnmnmnmnmnmnnndesharsnnnnns 173
UtilityRank SemMantiCs ........cuuueiiiiiiemrieieirieesiessseesesseeesssssssse s s e s s s s s snnnsnsmnnsmsmsmsmsmsmsmsmsmnnnnnnssadunssnnnnnnnnns 174
UtilityFunction example...........ccooeeeiiiiiiiiieiicssssesesssssssssssssss s s s s s s sssssssssssssssssnsmsnsmsmnsasbashassssssennnnnns 174
LOOK-UP table..........coooeiiiieiiee e es e s s s ee s e s e s e s s s es e ss s ee s s e s s s s s s s s s mnmnnnnnnnnnnnnnadosi T nnnnnnnnnnnnnnnns 176
101 e o 1T 4 o o T - PP 176
LooKUpTable Syntax ........cccccmriiiimniieis s sssen s s gf e lan s s s s 176
LookUpTable SemMaNntiCs ... seccsmenr e smnnn e e afe ST nmmme e e e e s mmmn e e e e 176
L] 3 N S 177
AXIS[SEMANLICS ...ccoeeeeececcee e T e e e 177
CoNtENt SYNTAX.....ciiiiiiiiiiir g R T e nn e 178
Content SEMANLICS ... s el s mnn e e e e e s s nn e e e e e e s e e neeennns 178
LooKUpTable example .........cooeeeieeeiiieeiieeeeeeesssessssssssssessssesensoennnnnnnmnmnmnnnmsmsmsmsmsmsmsmnmnnsnsnnsssssnsssennnns 179
853 2 Lo Q8101 3 Tex 1o o N SRR 180
01 e o L1 T2 4T} o T S 180
StaCKFUNCLION SYNAX .......cueeiiiiiiiiicccncrrrr s fobe e e s s s s ssmn e e e e esss s s ssnmn e e e e e essas s nnmnnneenessanmnnnnnns 180
StackFUuNCtion SEMANLICS ......coiiiiiiii Gt e e e s s e e s s s ssmn e e e e e s e smmn e e e e e e e n e nnneees 180
StackFunction eXample ... 30 e 180
SWItCh MEChANISM ... A e e e e e e e e e e ee e e e eeees 182
{101 0e3 o 11 T2 4 o o e S 7 OO PP U 182
BasgSwitchModule Syntax ... i 182
BasgSwitchModule SEMantiCs....... 500 e 183
UtilityFunctionSwitch syntax ... 183
UtilityFunctionSwitch semantiCs ..ot s mnnn e e e ee 183
LooKUPpTableSWitch syntax.. ... .. ssn s e sms e s e e s mmnnn e e 184
LooKUpTableSwitch semantiCs .........cccccceiiiiiiiiicccccrrrr s nmn e e e e e s 184
StackFuNnctionSWitCh SYNTaX......ciii i e s mn e e e e s s mmnn s 185
StackFunctionSwitch SEmMaNnticCs ........ccccciiiiiccccicirr e e 185
Universal constraints description tools...........ccoovieiiiiiiiiiis s ssss s s s 185
01 e o 11 T2 4 o] 3 U P PP 185

rsal constraints description syntax.........cccciiiicmiinicnc e —————— ..187

Universal constraints description semantics..........ccooooiiiceceiiii i ..188
Universal constraints description examples........ . ..190
Metadata adaptability .........ccccocviiiiiiii e ———————————————— 195
0 Y 11 o) 195
MetadataAdaptation SYNtAX........ccceeeeeeimieriimmmeineee s ss s sssssssssssssssssssnssssssnnnnnnn 195
MetadataAdaptation SEMaNtiCS .........ceeveeiiiiiiieicicecceeere e 197
MetadataAdaptation eXamples...........coceeeeiiiieieeciceeeceeeee e nmnnnn 199
Session MODIlitY tOOIS ... s snn e e e e e s e s mnne e e e e e e mnnn e e neean 205
0 Yo 11 o N 205
Format of a DI for session Mobility .........ccccciiiiiiiiccciscciir e e mnees 206
SessionMobility SYNtaX.......ccceiiiiiiiiicr i ——————— 207
SessionMobility SEMaNtiCs ..o ——————————— 208
Reconstructing @ SESSION.......cccciiiiiciii i —————— 209
Session transfer @XamMPIe ....... e 210

© ISO/IEC 2004 — Al rights reserved


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

13 DIA configuration tOOIS ..ot er e s nmn e e e n s
131 INErOAUCHION ... e e
13.2  DIACONfIQUration SYNtaX.....ccccceiiiiiciiiemriie s rssserr e s s s sssn s e e s s smnn e e e e e s s s smnmmn e e e e s
13.3  DIAConfiguration SemMantiCs..........ccccccriiiriiiicccsircrr s
Annex A (normative) Classification Schemes..........cccccimiiiiccccieiriiin s e
AA INErOAUCHION ... e e
A.2 Classification SChemes ... ..
A.21 ThreeDBenchmarkCsS ... s me s e n e
A.2.2 AdaptationQOSCS ....... ... e e s
A.2.3 AQoSRoundingMethodCS...........cccoiiiiiiiiiii s
A.2.4 CPUBEeNchmMarkCS...... ... iiiiiiiicccirr s s s mn e s mnn e e e e e e e mmmn e e e e s
W8 I 0 - L3 =] 03 - 1] PP
A.2.6] GraphicsCodingFormatCsS...........cccoiiiiiiicciicrirr s sssser e s sssne e e e e e s s s s nmne e e e e e PRdbRS
A.2. 7] InvariantDImenSIONCS ... ..o rrrre e e e e smn e e e e Bene e s
A.2.8] KeyINPUECS ...t cccsssrr s e s s sssnr e e e s s ss s ssmnne e e s s sessssssnnmnsenessessnssadbebesdennnnnnnd
A.2.9] LocatioNTypeCsS.......ccccciieiiiriricrcccsecrrer s ss s ss s ssssse s e e s e s ss s s ssmsne e e s e ssssssssnnnneensssa@insbadannnnneennnns
A.2.1D0 MedialnformationCsS ..........ccooi oo e e sme e me e B T e s e
A.2.1[l PlaceTYPeCS ... ssscssscere s s sssssssssnsse s s ssssssssnmsssnsssssssssnnnns Jhe Shwbasssnnnnsnnsssnsssnnd
A.2.1P RenderingFormatCsS ... e
A.2.1B SceneCodingFormatCsS...........cccccciiiiiiiniincinr e b e
A.2.14 SegmentDecompositionInfoCsS ... e
A.2.15 StackFunctionOperatorCsS .............cccmiiiiiiiiiciirmrrrreensrseeeee e b e
Anneix B (informative) Usage of the BSDLINK tOOl ... N
B.1 L e Yo [T o2 oY o
B.2 Overview of the adaptation architecture .............. 8¢
B.3 EXample INSTANCES ... s b dn s
=70 e I 1117 Yo 11T T o S
B.3.2| Usage environment descCription .............c.fiuiimmmmmmmmmmnnsnnsnnssssssssssssssssssssssssssssssnns
S I = 25 0 ] 4 RSN
B.3.4| Steering descCription ... e e
B.3.5| Further constraining the usage and.usage environment of a Digital Item ..................
B.3.6] Bitstream Syntax Description...;.{ i ———————
B.3.7| BSD transformation .................iih e e
B.3.8] RESOUICES ....coiiiiieireeee e e ine e s e s s ssmnr e s s ress s ssmme s e e e e e s s s mmne e e e e s e e s smnnn e e e e s sansssnmnnnnnsnnns
Annejx C (informative) Usage of DIA Configuration ...........ccccviiiiiciniininncnne e,
CA1 LT 1 0] o 1= O
C.2 [ 11 1] o] [ SRR
C.3 [ 11 0] o [T T SRR
Annex D (informative)_Address corrections in (g)BS Descriptions for multi-step adaptation$
AnneE E (informative) UCD-based adaptation decision making engine..........cccccccererrrriccccnnnned
E.A L o Yo 8 o oY o
E.2 ADTE.Architectures...........ooo i s
E.3 UCD based ADTE processing model ...........ccoccuriiiimniiniinnire sy
Annelx E {informative) Patent Statements

Annex G (informative) Schema.........cccciiiiiiiiiiii i —————_—
GA1 Schema definition for schema tools (clause 4) ........cccccoviriiiiincci
G.2 Schema definition for usage environment descriptions tools (clause 6) ....................
G.3 Schema definition for Terminal and network quality of service tools (clause 8)........
=T o] o | o 13/
© ISO/IEC 2004 — Al rights reserved

ISO/IEC 21000-7:2004(E)

vii


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(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-gov:
technology, |

International
The main ta

Standards ad
an Internation

The Internatipnal Organization for Standardization (ISO) and International Electrotéchnical Commission

draw attentio
The ISO and

The holders
under reason
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may be obtai
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rights other t
all such pate

ISO/IEC 210(
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ISO/IEC 210(
framework (M

— Part1: U

Part 2: D
Part 3: D

prnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infern
5O and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives| Rart 2.
5k of the joint technical committee is to prepare International Standards..Draft Interng
opted by the joint technical committee are circulated to national bodies forwoting. Publicat
al Standard requires approval by at least 75 % of the national bodies casting a vote.

1 to the fact that it is claimed that compliance with this document may involve the use of pat|
IEC take no position concerning the evidence, validity and scope of these patent rights.

bf these patent rights have assured the ISO and IEC that they are willing to negotiate lic

statements of the holders of these patent rights s registered with the 1ISO and IEC. Inforn
ned from the companies listed in Annex F.

rawn to the possibility that some of the elements of this document may be the subject of
t rights.

0-7 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techn
e SC 29, Coding of audio, pi¢ture, multimedia and hypermedia information.
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(IEC)
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media
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ights Expression Language

The following

viii

Part 6: Rights Data Dictionary
Part 7: Digital ltem Adaptation

parts are under preparation:

Part 8: Reference Software
Part 9: File Format
Part 10: Digital Item Processing

Part 11: Evaluation Methods for Persistent Association Technologies
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Introduction

The multimedia industry is increasing at a rapid pace. For this industry, the term content is widely used across
different segments and applied in many different ways. For this reason the term is deliberately avoided within
the context of ISO/IEC 21000 specifications, where it has been replaced by the defined terms Digital Item,
media resource and resource. Of equal importance for the specifications of the multimedia framework is the
notion_of the User. A User of a system includes all members of the value chain (e.g., creator, rights holders,
distriutors and consumers of Digital Items).

Accegs devices, with a large set of differing terminal and network capabilities, are making their way into
peoples’ lives. Additionally, these access devices are used in different locations and environments: anywhere
and gt anytime. The Users, however, are currently not given tools to deal efficiently with all the| intricacies of
this new multimedia usage context.

Solutipns with advanced multimedia functionality are becoming increasjnagly”important as individuals are
producing more and more digital media, not only for professional use but‘also for their personal lse. All these
“resolirce providers” have many of the same concerns: management, re-purposing based on gonsumer and
device capabilities, protection of rights, protection from unauthorised-access/modification, protecfion of privacy
of prqviders and consumers, etc. For example, it is becoming increasingly difficult to identify and understand
the different intellectual property rights that are associated withythe elements of multimedia rgsources. The
boundaries between the delivery of audio (music and spokén word), accompanying artwork (graphics), text
(lyricq), video (visual) and synthetic spaces will become-increasingly blurred. New solutions afe required to
manage the access and delivery process of these differént resource types in an integrated ang harmonized
way, entirely transparent to the many different Users ofymultimedia services.

The need of these solutions motivates the initiatives of the ISO/IEC 21000 Multimedia Framjework, which
aims [o enable transparent and augmented use of multimedia resources across a wide range of jnetworks and
devicgs.

This peventh part of ISO/IEC 21000 -specifies tools for the adaptation of Digital ltems (ag specified in
ISO/IEC 21000-2).

© ISO/IEC 2004 — All rights reserved iX
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Information technology — Multimedia framework (MPEG

Part 7:
Digital Item Adaptation

21) —

1 cope

1.1 General

This part of ISO/IEC 21000 specifies the syntax and semantics of tools-that may be used
adapfation of Digital Items, i.e., the Digital Iltem Declaration and resources referenced by the de
tools fould be used to satisfy transmission, storage and consumption constraints, as well as Qua
management by the various Users. It is important to emphasize that-the adaptation engines th
non-normative tools of this part of ISO/IEC 21000.

1.2 Qrganization of the document

yntax: Normative specification of the syntax of the tool using XML Schema.
emantic: Normative specification of.the semantics of the tool and its components.

— Informative examples: Optionally, informative examples illustrating use of the tool.

1.3 Qverview of Digital ltem”Adaptation

The doal of the Terminals ‘and Networks element described in ISO/IEC 21000-1 is to achieve
transparent access to\(distributed) advanced multimedia content by shielding Users from network
installation, management and implementation issues. To achieve this goal, the adaptation of Dj
requied. This_ cencept is illustrated in Figure 1. As shown in this conceptual architecture, a [

to assist the
Claration. The
ity of Service
emselves are

O/IEC 21000
ubclauses:

interoperable
and terminal
gital Items is
Digital Item is

subjeft to a resource adaptation engine, as well as a description adaptation engine, which togg¢ther produce

the adapted Digital Item.
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Digital Item
Adaptation Engine

Resource

Digital Item Adaptation Engine Adapted

Digital Item

Description
Adaptation Engine

A
DIA Descriptions

Scopeof _—Y DIA Tools ng&

standardization ('1/

A
Q/

Figure 1 — lllustration of Digital ltem Adaptation

It is important to emphasise that the adaptation engines themselves are non-normati @ols of Digita] Item
Adaptation. However, descriptions and format-independent mechanisms that provid port for Digitql Item
Adaptation in|terms of resource adaptation, description adaptation, and/or Quality rvice management are
within the scqpe of the standardization, and are collectively referred to in Figure\é%lA Tools.

O

1.4 Overview of Digital ltem Adaptation tools s\\%

The Digital lIfem Adaptation tools in this part of ISO 21000 are @Qered into eight major categories as
illustrated in Figure 2. QQ

Digital Item

chema Tools

Figure 2 — Overview and organization of Digital tem Adaptation tools
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— The categories are clustered according to their functionality and use for Digital Item Adaptation around
the Schema Tools and Low-Level Data Types. The schema tools provide uniform root elements for all
DIA descriptions as well as some low-level and basic datatypes which can be used by several DIA tools
independently. The syntax and semantics of the schema tools and low-level datatypes are specified in
clause 4 and 5, respectively.

— The first major category is the Usage Environment Description Tools, which include User characteristics,
terminal capabilities, network characteristics and natural environment characteristics. These tools provide
descriptive information about the various properties of the usage environment, which originate from Users,
to accommodate, for example, the adaptation of Digital Items for transmission, storage and consumption.
The syntax and semantics of these tools are specified in clause 6.

he second category is referred to as BSDLink which provides the facilities to create.a ||ich variety of
daptation architectures based on tools specified within this part of ISO/IEC 21000 ISO/JEC 21000-2,
nd ISO/IEC 15398 among others. The syntax and semantics of this tool is specified'in-clauge 7.

jitstream Syntax Description tools comprise the third major category of Digitalsltem Adapfation tools. A
SD describes the syntax — in most cases, the high level structure — of a,binary media regource. Using
ch a description, a Digital Item resource adaptation engine can transform the bitstream and the
rresponding description using editing-style operations such as data truncation and simple|modifications.
hese tools are specified in clause 8.

he fourth category of tools is referred to as Terminal and Network Quality of Service. The tpols specified
this category describe the relationship between QoS censtraints (e.g., on network bgndwidth or a
terminal’'s computational capabilities), feasible adaptation-operations satisfying these constraints and
ssociated media resource qualities that result from adaptation. This set of tools thereforg provides the
eans to trade-off these parameters with respect/t0” quality so that an adaptation strategy can be
formulated and optimal adaptation decisions can:be made in constrained environments. The syntax and
mantics of these tools are specified in clause ‘9:

he Universal Constraints Description Tools form the fifth category of tools which enables the possibility
describe limitation and optimisation-constraints on adaptations. The syntax and semantics of these
tpols are specified in clause 10.

he sixth category is referred to.as Metadata Adaptability. This tool specifies hint informatign that can be
sed to reduce the complexity’of adapting the metadata contained in a Digital ltem. On the one hand,
they are used for filtering 'and scaling, and on the other hand, for integrating XML instancep. The syntax
nd semantics of this teol are specified in clause 11.

or Session Mobility;the seventh category of tools, the configuration state information that gertains to the
nsumption of\a. Digital Item on one device is transferred to a second device. This enables the Digital
lfem to be eonsumed on the second device in an adapted way. The syntax and semantics pf these tools
re specified"in clause 12.

inally,“the eighth category of tools is referred to as DIA Configuration Tools, which providgs information
required for the configuration of a Digital Iltem Adaptation Engine. The syntax and semaiptics of these
description tools are specified in clause 13.

1.5 Relation between Digital Item Adaptation and other parts of ISO/IEC 21000

The Digital Item is the fundamental unit of distribution and transaction in the Multimedia Framework. While the
different parts of ISO/IEC 21000 deal with the components and different aspects of Digital ltems, together they
form a complete integrated interoperable framework. This subclause describes the relationship of this part of
ISO/IEC 21000 with the other parts of ISO/IEC 21000 in addressing the specific function of adapting Digital
ltems.

ISO/IEC 21000-2 enables the declaration of Digital Items. A Digital Item is a packaging of resources,
descriptions and rights expression. A Digital Item may contain elements that conform to ISO/IEC 21000-3,

© ISO/IEC 2004 — Al rights reserved 3
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ISO/IEC 21000-4,
ISO/IEC 21000.

ISO/IEC 21000-5, ISO/IEC 21000-6, and tools that are defined in this part of

A Digital Item may be input to a Digital Item Adaptation Engine. The Adaptation Engine can modify the input
Digital Iltem by adapting the resources or metadata within the Digital Iltem or the declaration of the Digital Item
to the usage environment. Additionally, the identifiers and rights expressions pertaining to the adapted Digital
Item need not be the same as those pertaining to the input Digital Item. This specification deals with
adaptation but specifically does not address the relationship of rights and permissions to adaptations. The
relationship of rights and permissions is to be addressed in an amendment to this part of ISO/IEC 21000. It is
expected that users of this part of ISO/IEC 21000 will register terms describing their specific adaptations with
the Registration Authority described in ISO/IEC 21000-6 in order to provide interoperability.

1.6 Relation between Digital Item Adaptation and ISO/IEC 15938
ISO/IEC 15938 is a standard for multimedia content description. For the most part, the, descriptjon of
multimedia cpntent is used to satisfy a User's request for the resources contained in a particular Digitall Item.
This search |would be carried out by a search engine. However, given the Digital\item of inferest,
ISO/IEC 15938 descriptions could also be used in the adaptation process. For example, ISO/IEC 15938 [offers
tools for the| summarization of media resources, tools that provide transcodinghints about the media
resources, and tools that indicate the available variations of a given media resource. See ISO/IEC 15938 for
further information on the syntax and semantics of these tools.

Besides sery|
referenced b
as part of th

ng as an input to the Digital Item Adaptation Engine, sevéral ISO/IEC 15938 tools ar¢ also
the DIA specification. For example, tools that indicate a User's preference have been adopted
e DIA usage environment description tools, along with*“tools that indicate location and time
associated with a User. The multimedia description schemes specified by ISO/IEC 15938 can also be used to
specify the decoding and encoding formats as part of the terminal capabilities description tool. In this
particular cage, there exists symmetry between tools that are uised to describe media resources and tools that

are used to describe the capabilities of a terminal. In this way; the media resources can easily be matched or
adapted to sgtisfy the terminal capabilities.

2 Normative references

The following referenced documents arevindispensable for the application of this document. For |dated

references, (
document (in

ISO/IEC 144¢
ISO/IEC 144¢
ISO/IEC 1591

ISO/IEC 1591

nly the edition cited applies. For undated references, the latest edition of the refer
cluding any amendments)-applies.

6-1, Information technology — Coding of audio-visual objects — Part 1: Systems
D6-2, Information*technology — Coding of audio-visual objects — Part 2: Visual

8-3, Information technology — Multimedia content description interface — Part 3: Visual

845, Information technology — Multimedia Multimedia content description interface — Part 5:

Multimedia description schemes

enced

ISO/IEC 21000 (all parts), Information technology — Multimedia framework (MPEG-21)

IEEE 754-1985, IEEE Standard for Binary Floating-Point Arithmetic

Request for Comments (RFC) 1034, Domain Names — Concepts and Facilities, The Internet Engineering Task

Force (IETF),
RFC 1738, U
RFC 2141, U

RFC 2396, U

November 1987
niform Resource Locators (URL), IETF, December 1994
RN Syntax, IETF, May 1997

niform Resource Identifiers (URI): Generic Syntax, IETF, August 1998
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Extensible Markup Language (XML) 1.0 (Second Edition) W3C Recommendation, October 6", 2000

XSL Transformations (XSLT), Version 1.0 W3C Recommendation, November 16", 1999

XML Schema Part 1: Structures W3C Recommendation, May 2, 2001

XML Schema Part 2: Datatypes W3C Recommendation, May 2, 2001

XML Information Set, W3C Recommendation 24 October 2001XML Base, W3C Recommendation 27 June

2001

XML
XPoir
XPoir

XPoir

3 1

31T
For th

It sho
ways
wherg

3.11

3.1.1.
Desc
Anin

3.1.1,
Digit
A str
distril

Path Language (XPath), Version 1.0 W3C Recommendation 16 November 1999
ter Framework, W3C Recommendation 25 March 2003
ter xmIns() Scheme, W3C Recommendation 25 March 2003

ter element() Scheme, W3C Recommendation 25 March 2003

‘erms, definitions, symbols, and abbreviated terms

erms and definitions

e purposes of this document, the terms and definitions given in the following apply:

Lild be noted that the term content is widely uSed across different industries and applied in
For this reason the term is deliberately<avoided within the context of ISO/IEC 21000 s
it has been replaced by the terms Digital Item, media resource and resource, as defined b
General terms and definitions

1

Fiption

stantiation of one or more tools.

2

| Item

ctured digital-object conforming to ISO/IEC 21000-2 that is the fundamental unit of tra

ution in the'multimedia framework.

3.1.1,

Medif résource

3

nany different
pecifications,
Blow.

nsaction and

A resource corresponding o audio-visual or mulfimedia dafa.

3.1.1.

4

Receiver

The s

3.1.1.
Reso

ide of a multimedia transaction that receives a resource.

5
urce

A component of a Digital Item corresponding to a digital asset or other form of intellectual content.

3.1.1.

6

Sender

The s

© 180/

ide of a multimedia transaction that sends a resource.
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3.11.7
Tool

Definition of syntax and corresponding semantics.

3.1.1.8
User

A user of a multimedia system, which includes all participants of a value network, e.g., creator, rights holders,
distributors and consumers of Digital ltems. A User may correspond to a single physical person, as well as a
group of people, or an organization.

3.1.2 DIA-s

pecific terms and definition

3.1.21
Adaptation u
Referstoa u

3.1.2.2
Bitstream
A coded resd

3.1.23
Bitstream Sy
The encoding

3.1.24
Bitstream Sy
Specification

31.25
Bitstream Sy
Language sp

3.1.2.6

Bitstream Sy
XML Schemd
representatio

3.1.2.7
Bitstream Sy

nit
nit of a logical decomposition of a bitstream into segments.

urce consisting of a structured sequence of binary symbols.

ntax
or format of a bitstream.

ntax Description
of the high-level structure of a bitstream using Bitstream Syntax Description Language.

ntax Description Language
pcified in this part of ISO/IEC 21000 for defining a Bitstream Syntax.

ntax Schema
written in the Bitstream Syntax Description Language describing the syntax of a given ¢
n format.

ntax Description Transformation

A process w

ere a Bitstreamr Syntax Description is modified, producing a new description from whi

adapted bits{fream can be generated. This process may be specified for instance by an XSLT style shee

3.1.2.8

Digital Item Adaptation
The process of manipulation of a Digital Item to produce a modified Digital Item in order to adapt it
usage envirgnment.

oding

ch an

fo the

3.1.2.9

Generic Bitstream Syntax Schema
A generic, coding format independent XML Schema for the description of any binary media resource.

3.1.2.10
Resource ad

aptation

The process of manipulation of a resource within a Digital Item in order to adapt it to the usage
environment.
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31.2.11

Scalable bitstream

A bitstream in which data is organized in such a way that, by retrieving the bitstream, it is possible to first
render a degraded version of the resource, and then progressively improve it by loading additional data.

3.1.2.12

Usage environment description

Refers to metadata that specifies User characteristics, terminal capabilities, network characteristics and
natural environment characteristics according to ISO/IEC 21000.

3.2 Symbols and abbreviated terms

For the purposes of this document, the symbols and abbreviated terms given in the following-apply:
BSDU: Bitstream Syntax Description Language

BSD: Bitstream Syntax Description

BS S¢hema: Bitstream Syntax Schema

CS: Classification Scheme

DCT: Discrete Cosine Transform

DI: Digital ltem

DIA: Digital Item Adaptation

DID: Digital Item Declaration

DiIl: Digital Item Identification

FGS: Fine Granularity Scalability

IPMP Intellectual Property Management & Protection
gBSO: generic Bitstream Syntax Description

gBS $chema: generic)Bitstream Syntax Schema

RDD: Rights Data Dictionary

REL: Rights Expression Language

STX: Streaming Transformations for XML

UCD: Universal Constraint Description

UED: Usage Environment Description

URI: Uniform Resource Identifier

XML: Extensible Markup Language 1.0

XSL: Extensible Stylesheet Language

XSLT: Extensible Stylesheet Language Transformations

© ISO/IEC 2004 — Al rights reserved 7
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3.3 Schema documents

In the main text of this part of ISO 21000, the syntax of description tools is provided whenever possible as a
single schema document.

In some cases though, and in particular for the clauses 4, 6 and 8, the syntax of description tools is provided
as a collection of schema snippets imbricated with other text. In order to form a valid schema document, these
schema components should be gathered in a same document with the schema wrapper provided at the head
of the clause. For better readability, the relevant schema documents are provided in the Annex E, but as non-
normative information.

In all cases,

asch-cehama doctimant hao A 3 atteibhita  tha valiin Af \whinh 1o "ICAVIEC 210
cCaor—Strerm erToo—o™ ST o atrootethe—voroC— oWt o oo e o =T

D0-7".

Furthermore,

||||| TroToT

an informative identifier is given as the value of the id attribute of the schema compongn

identifier is nmon-normative and used as a convention in this specification to reference anothet-sd

document. In
components.

Several schsg
ISO/IEC 159
syntax of th
ISO/IEC 1591

3.4 Use of
For clarity, th

"xsd:" prefix
Schema
http://www.

xml:" and

"nttp://www

namespace

Ixmlns:

particular, it is used for the schemaLocation attribute of the include and impart sq

ma documents defined in this part of ISO/IEC 21000 reference description tools defin

ese tools. In this part of ISO/IEC 21000, the schema document containing refer
8-5 description tools is identified with the id mpeg7-udp-2003. xsd.

refixes in this specification
roughout this part of ISO/IEC 21000, consistent namespace prefixes are used.
is not normative. It is a naming convention in this document to refer to an element of thg

(http://www.w3.0rg/2001/XMLSchema). Similarly, " " refers to
3.0rg/2001/XMLSchema-instance hamespace

xsi:

are normative prefixes defined in [13]. The prefix “xm1:” is by definition boy
w3.0rg/XML/1998/namespace”. Thepfefix “xmins:” is used only for namespace bindings

not itself bou

All other pre

In particular,
normally requ
In these desd
and the differ|

|

“bsl:”, “bs2f

d to any namespace name.

LI
)

LIS
’

sm:”, “mpeg7:”.

most of the informative ‘examples in this specification are provided as XML fragments withg
ired XML document'declaration and thus miss a correct namespace binding context decla
riptions fragments;, the default namespace is defined as urn:mpeg:mpeg21:2003:01-D]

ent prefixessare bound to the namespaces as given in the following table.

xes used in either the text(or examples of this specification are not normative, e.g., “di

. This
hema
hema

ed in

B8-5. Therefore, it is necessary to import a corresponding schema document that defings the

enced

XML
the

nd to
and is

ut the
ation.
A-NS
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Table 1 — Mapping of prefixes to namespaces in examples and text

Prefix Corresponding namespace

None (default namespace) urn:mpeg:mpeg21:2003:01-DIA-NS

dia urn:mpeg:mpeg21:2003:01-DIA-NS

mpeqg’7/ urn:mpeqg:mpeg’:schema:2001

xsi http://www.w3.0rg/2001/XMLSchema-instance

xsd http://www.w3.0rg/2001/XMLSchema

bsl urn:mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS
] UTI Mpeg . MPpeg21:2003:01-DIA-BoDLZ-NS
lid urn:mpeg:mpeg21:2002:01-DIDL-NS

ybsd urn:mpeqg:mpeg2l1:2003:01-DIA-gBSD-NS
Hiac urn:mpeg:mpeg2l:2003:01-DIA-DIAC-NS
Sl urn:mpeg:mpeg21:2003:01-DIA-SM-N3

Unlik

ScheI1

define
decla

the informative descriptions examples, the normative specification,of the syntax of
a follows the namespace binding context defined in the relevantschema declaration sud
d in subclause 4.2. The list of non-normative prefixes provided by\TFable 1 is not relevant {
ration snippets.

This

art of ISO/IEC 21000 normatively references description tools in ISO/IEC 15938 using the

as gijen Table 1 with the corresponding namespace as defined in ISO/IEC 15938-5:2003. As ar
ISO/IEC 15938 become available, users of the standard§hould update the corresponding mpeg]
me remark applies to the namespace defined inJSO/IEC 21000-2 and bound to the did prefix given in

The
Tabl

1.

3.5 URI fragment identifiers for XML documents

3.51

Unifo
resou
neces
descr|

Syntax of URI fragment identifiers

m Resource Identifiers (URIs)/are used throughout this specification to identify MPEG-21 d
rces. In some cases, URIs ate used to identify a fragment of an XML document. For exam
sary to identify a single\element, an attribute or a full XML fragment corresponding to|
ption information. A specific syntax is then required for such URI fragment identifier.

For this, the XPointer-framework [14] is the normative format used in this specification for

identi

When
sub-¢
fragm

iers when the{URT is used to locate a fragment of an XML document.

the URJ-fragment identifier locates a complex content element, i.e., an XML element co

ent below this element.

tools in XML
h as the one
b the schema

mpeg7 prefix
nendments of
namespace.

escriptions or
ple, it may be
the required

URI fragment

ntaining child

lements,then the context of use determines whether it points to the single element or the document

3.5.2

EXAM

SRES i dentifi ,

PLE 1

the URI http://fexample.com/ex1.xml. The description itself may be identified by the id of its root element.

The following example shows the declaration of an AdaptationQoS description in a document available at

<DIA
<

<

xmlns="urn:mpeg:mpeg2l:2003:01-DIA-NS">
Description xsi:type="AdaptationQoSType" id="myDescrID">
<Module xsi:type="LookUpTableType">
<!-- and so on... --—>
</Module>
<!-- and so on...
/Description>

-—>

</DIA>
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EXAMPLE 2

The following example shows a BSDLink description pointing to the AdaptationQoS description above.

<DIA xmlns:dia="urn:mpeg:mpeg2l1:2003:01-DIA-NS">
<Description xsi:type="BSDLinkType">
<SteeringDescriptionRef uri="http://example.com/exl.xml#myDescrID"/>

<!-- and so on... ——>

</Description>

</DIA>

If the BSDLink and AdaptationQoS descriptions are in the same document, then the URI

"#myDescrID".

may be written

4 Schema tools

4.1 Introdugtion
This clause gpecifies the schema tools that facilitate the creation of descriptions. The“following descfiption
tools are sperified: (1) the base type hierarchy of the description tools defined in this part of ISO/IEC 21000,
and (2) the foot elements. Base types form the type hierarchy for descriptioty tools, while root elements
describe the |initial wrappers of descriptions. In this clause, we also refer to/tep:level types, which are|types
that may follgw the root element in a description. The top-level types are defined in the respective clauges in
which the related tools to a particular top-level type are defined.
4.2 Schemg wrapper
The syntax df description tools specified in this clause is provided as a collection of schema compopents,
consisting ngtably in type definitions and element declarations. In order to form a valid schema docyment,
these schema components should be gathered in a sameldocument with the following declaration defirfing in
particular the[target namespace and the namespaces prefixes.
<?xml vergion="1.0"2>
<!-- Digitflal Item Adaptation ISO/EEBC 21000-7 -->
<!-- Schema for basic schema togls -->
<schema

versiom="ISO/IEC 21000-7"

1d="DIA.xsd"

targetNamespace="urnnpeg:mpeg2l:2003:01-DIA-NS"

xmlns="Thttp://www.w3). 0rg/2001/XMLSchema"

xmlns:dlia="urn:mpeg:mpeg2l:2003:01-DIA-NS"

elementFormDeféault="qualified" attributeFormDefault="unqualified">
Additionally, well-

1Lhe following line should be appended to the resulting schema document in order to obtain &

formed XML decument:

</schema>

4.3 Base types

4.31

The following

specifica

10

Introduction

base types are defined in this subclause:

tion are directly defined as an extension of this base type.

DIABaseType: provides the base abstract type of the type hierarchy. The majority of the tools in this

© ISO/IEC 2004 — Al rights reserved
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— DIADescriptionType: extends DIABaseType and provides the base abstract type for a subset of
types defined in this specification that may follow the DIA root element as specified in subclause 4.4.
Tools that are defined as an extension of DIADescriptionType are referred to as top-level types.

4.3.2

Base types syntax

SR 8 o o i A
Definition of DIA Base Types ==>

<D—— ftdfAA A A A A A >

<t--

<com

</co

<com

</co

plexType name="DIABaseType" abstract="true">

complexContent>

</restriction>
/complexContent>
hplexType>

complexContent>

/complexContent>
mplexType>

<restriction base="anyType'">
<attribute name="id" type="ID" use="optional"/>

plexType name="DIADescriptionType" abstract="true">

<extension base="dia:DIABaseType"/>

433

Base types semantics

Semgdntics of the DIABaseType:

Name Definition

DIABpseType Provides the topmost type of the base type hierarchy. The
DIADesCriptionType extends DIABaseType.

id Identifies the id of the DIABaseType. When used as an id fona
DIADescriptionType, it shall be used to identify the target r¢ferenced by
the ReferenceType tool.

Semdntics of the DIADéscriptionType:

Namg Definition

DIADpsCriptionType DIADescriptionType extends DIABaseType and provided a base

abstract type for a subset of types defined in this specification tlhat may follow
the DIA root element as specified in subclause 4.4.

4.4 Description metadata

4.41

Introduction

The description metadata provides information such as an alias for URIs identifying a classification scheme.

© 180/

IEC 2004 — All rights reserved
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4.4.2 Description metadata syntax

SRR 8 i i i A
<!-- Definition of Description Metadata Type ==>
Vo= H4#4#H44#4HHHHHHF AR A AR A HE A S S AR HH R H SRS ERE ——>

<complexType name="DescriptionMetadataType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="ClassificationSchemeAlias" maxOccurs="unbounded">

e ye
<complexContent>
<extension base="dia:DIABaseType">
<attribute name="alias" type="NMTOKEN"
use="required"/>
<attribute name="href" type="anyURI" use=""required['/>
</extension>
</complexContent>
</complexType>
</element>
</sequence>
</ektension>
</complexContent>
</complexType>

4.4.3 Description metadata semantics

Semantics of|DescriptionMetadataType:

Name Definition

DescriptidnMetadataType Tool for describing metadata concerning a DIA description.

ClassificdtionSchemeAlias Describes an alias for a classification scheme referenced by a URI.

alias Describes the alias assigned to the ClassificationSchem¢. The
scope of the alias assigned shall be the entire description regardless of
where the ClassificationSchemeAlias appears in the description.

href Describes a reference to the classification scheme that is being aliased
using a URI. The classification schemes defined in this part of ISO/IEC
21000, whether normative or informative, shall be referenced using the
identifying  value defined by the uri attribute off the

ClacsgificationScheme for that classification scheme

4.5 Root elements
4.5.1 Introduction

The functionality of a root element is to describe the initial wrapper or root element of descriptions. This
subclause specifies two root elements: a DIA root element to be used for complete descriptions, and a
DIADescriptionUnit root element to be used for description units. These two forms of descriptions are
defined as follows:

12 © ISO/IEC 2004 — Al rights reserved
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— Complete Description: describes the target of the Digital Item Adaptation tools using top-level types,
which are a subset of types defined in the specification that follow the root element in descriptions. For
example, a self-contained description of a usage environment that includes a description of terminal
capabilities and a description of User characteristics is a complete description.

— Description Unit: describes an instance of a description. A description unit can be used to represent
partial information from a complete description. For example, the description of only the display
capabilities.

Either the DIA or DIADescriptionUnit root element shall be used as the topmost element in a description.
The use of these root elements must be consistent with the semantics defined below.

4.5.2 [ Root efement syntax

<U——| ####HHHHFHH AR ——>
<!--| Definition of DIA Root Element -——>

<D= #t A A A A A A >

<elepent name="DIA">
complexType>
<sequence>
<element name="DescriptionMetadata" type="didiDescriptionMetadgtaType"
minOccurs="0"/>
<choice maxOccurs="unbounded">
<element name="Description" type="diaiDIADescriptionType"/
<element name="Reference" type="di@rReferenceType"/>
</choice>
</sequence>
/complexType>
</elpment>

<element name="DIADescriptionUnit" (t§pe="dia:DIABaseType"/>

4.5.3| Root element semantics

Semdntics of the DIA root element;

Name Definition

DIA Serves as the root element for a complete description. DI A shall He used as the
topmost element in a complete description.

DescfiptionMetadata Describes the metadata for the descriptions contained within D|A description.
The description metadata applies to the elements containgd within this
description.

Descfiption Description of the target top-level type according to the specified elements. Only
types that are defined as an extension of the DIADescriptionType may follow
the DTA root element

Reference References an external description of the target top-level type, which is a type
that is defined as an extension of the DIADescriptionType.

Semantics of the DIADescriptionUnit root element:

Name Definition

DIADescriptionUnit Serves as the root element for a description unit. Dl ADescriptionUnit shall
be used as the topmost element in a description unit.

© ISO/IEC 2004 — Al rights reserved 13
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4.5.4 Root element examples

EXAMPLE 1 The following example shows the use of the DIA root element.

<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias=":ACF:"
href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001"/>
<ClassificationSchemeAlias alias=":VCF:"
href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001"/>
</DescriptionMetadata>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperts 1-tvpe="TerminalsTvype"
<Terminal>
<TerminalCapability xsi:type="DisplaysType">
<Display id="d0">
<DisplayCapability xsi:type="DisplayCapabilityType">
<Mode>
<Resolution horizontal="176" vertical="144"/»
</Mode>
</DisplayCapability>
</Display>
</TerminalCapability>
<TerminalCapability xsi:type="CodecCapabilitiesTypel™>
<Decoding xsi:type="AudioCapabilitiesType">
<Format href=":ACF:4.4">
<mpeg7:Name xml:lang="en">MP3</mpég™:Name>
</Format>
<Format href=":ACF:6">
<mpeg7:Name xml:lang="en">AMR</mpeg7:Name>
</Format>
</Decoding>
<Decoding xsi:type="VideoCapabilitiesType">
<Format href=":VCF:2001:3(1.2">
<mpeg7:Name xml:langs"en">
MPEG-4 Visual ¢Simple Profile @ Level 1
</mpeg’ :Name>
</Format>
</Decoding>
</TerminalCapability>
</Terminal>
</Ug$ageEnvironmentProperty>
<UsggeEnvironmentPropenty xsi:type="NetworksType">
<Network id="n0">
<NetworkChaftaesteristic xsi:type="NetworkCapabilityType"
maxCapactty="64000"/>
</Network>
</UsageEnvironmentProperty>
</Descrfiption>
</DIA>

EXAMPLE 2 Fhe-followingexample

heova th - £ 4l . s . ITloo o b 4 + alopma ot
SHOWS e oSt Ot o oS ST IPp T IonouiTT € 1o0TCICmiert

<DIADescriptionUnit xsi:type="DisplayCapabilityType">
<Mode>
<Resolution horizontal="176" vertical="144"/>
</Mode>
</DIADescriptionUnit>

14 © ISO/IEC 2004 — Al rights reserved
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4.6 Reference
4.6.1 Introduction

This subclause specifies a tool for referencing.

4.6.2 Reference syntax

<= HHHHHHEH AR >
<!-- Definition of Reference -—>

SOt i i i s s s s s s o s s

<complexType name="ReferenceType">
attribute name="uri" type="anyURI" use="required"/>
</coplexType>

4.6.3| Reference semantics

Semgdntics of ReferenceType:

Namsg Definition

RefefrenceType Tool for providing a means to reféerence elements whose type is derived from
DIADescriptionType.

uri Describes a URI.

4.6.4| Reference examples

EXAMPLE 1 The following example shows the use'of Reference as an external reference, where the flescriptions for
a Terjninal capabilities and Network characteristics are stored in another location. In this particular example, only the
Netwgrk element is being referenced through.its-respective id attribute.

—-Exgqmplel.xml-—
<DIA
Reference uri="Termigpal\‘and Networkl.xml#n0"/>
</DIZj>

--Tefminal and NetweTkRI.xml--
<DIA
Description¢xsi:type="UsageEnvironmentType">
<UsageFiwironment xsi:type="TerminalsType">
<“F&rminal>
<TerminalCapability xsi:type="DisplaysType">
<Display id="d0">
<DisplayCapability xsi:type="DisplayCapabilityType">
<Mode>
<Resolution horizontal="176" vertical="144"/>
</Mode>
</DisplayCapability>
</Display>
</TerminalCapability>
</Terminal>
</UsageEnvironmentProperty>
<UsageEnvironmentProperty xsi:type="NetworksType">
<Network id="n0">
<NetworkCharacteristic xsi:type="NetworkCapabilityType"
maxCapacity="64000"/>
</Network>
</UsageEnvironmentProperty>
</Description>
</DIA>
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EXAMPLE 2

When used in the context of a DID, as specified in ISO/IEC 21000-2, it is preferable to use a DID
Reference element. The following example shows the use of DID Reference to achieve similar result as that in the
previous example.

—--Example2.xml-—

<DIDL>
<Item>

<Descriptor>

<Reference target="Terminal and Network2.xml#nO"/>

</Descriptor>

</Item>
</DIDL>

--Terminal |
<DIDL>
<Item>
<De

</D{
</Item>
</DIDL>

and Network2.xml--

criptor id="n0">
<Statement>
<DIADescriptionUnit xsi:type=" NetworkCapabilityType"
maxCapacity="64000"/>
</Statement>
bscriptor>

5 Low-le
5.1 Introduc

This clause s

5.2 Unsigned integer datatypes

5.2.1 Introg

This subclaus
the namespsz
namespace g

5.2.2 Unsig

vel datatypes

ttion

uction
e specifies a list of unsigned integer datatypes with no target namespace. This schema ir
ce of the including schema, and hence the potential specific semantics associated {
f the including schema.

ned integer datatypes syntax

becifies a list of low-level datatypes that may be used throughout this part of ISO/IEC 21000Q.

herits
o the

<?xml verg

ion="1.0"?2>

al Item Adaptation ISO/IEC 21000-7 -->
ned Integer Datatypes Schema -->

a

="TSOAFEC 21000-7"

ignedintegers.xsd"

ksd=""http://www.w3.0rg/2001/XMLSchema">

<!-- Digit
<!-- Unsig
<xsd:schenj
versiol
id="Un{
xmlns:s
<xsd:si

Mol e Tvyne name="khlag"
L Z T

<xsd:restriction base="xsd:unsignedShort"/>
</xsd:simpleType>
<xsd:simpleType name="bl5">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="32768"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bl4">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="16834"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b1l3">
<xsd:restriction base="xsd:unsignedShort">

16
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<xsd:maxExclusive value="8192"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bl2">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="4096"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bl1l">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="2048"/>
</xsd:restriction>

< pradesiTete e
ksd:simpleType name="b10">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="1024"/>
</xsd:restriction>
<Vxsd:simpleType>
ksd:simpleType name="b9o">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="512"/>
</xsd:restriction>
<Vxsd:simpleType>
ksd:simpleType name="b8">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="256"/>
</xsd:restriction>
<) xsd:simpleType>
ksd:simpleType name="b7">
<xsd:restriction base="xsd:unsignedSHort">
<xsd:maxExclusive value="128"/>
</xsd:restriction>
<Jxsd:simpleType>
ksd:simpleType name="b6">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="64"/>
</xsd:restriction>
<Vxsd:simpleType>
ksd:simpleType name="bS5">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="32"/>
</xsd:restrictdon>
<Vxsd:simpleTypeX
ksd:simpleType-name="b4">
<xsd:restriction base="xsd:unsignedShort">
<xsdfmaxExclusive value="16"/>
</xsd+¥e€striction>
<Y xsd:simpleType>
ksdsimpleType name="b3">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="8"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="b2">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="4"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="bl">
<xsd:restriction base="xsd:unsignedShort">
<xsd:maxExclusive value="2"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:schema>

JAN

JAN

A

A

JAN

JAN

A

A
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5.2.3 Unsigned integer datatypes semantics

Semantics of the unsigned integer datatypes:

Name Definition

bl A 1-bit unsigned integer value.
b2 A 2-bit unsigned integer value.
b3 A 3-bit unsigned integer value.
b4 A 4-bit unsigned integer value.
b5 A 5-bit unsigned integer value.
b6 A 6-bit unsigned integer value.
b7 A 7-bit unsigned integer value.
b8 A 8-bit unsigned integer value.
b9 A 9-bit unsigned integer value.
bl0 A 10-bit unsigned integer value.
bll A 11-bit unsigned integer value.
bl2 A 12-bit unsigned integer value.
bl3 A 13-bit unsigned integer value.
bl4 A 14-bit unsigned integer value.
bl5 A 15-bit unsigned integer value.
blé6 A 16-bit unsigned integer value.
5.3 Common datatypes

5.3.1 Introduction

This subclauge spécifies the syntax and semantics of the various datatypes. These datatypes have|been
designed in quch.'a“way that additional datatypes can easily be added in future versions. In this version, four

datatypes arg included, namely integers, floats, tokens, and booleans. These datatypes can be used as a

single value, a vector or a matrix of values.

18
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5.3.2 Single value datatypes
5.3.21 Introduction

This subclause specifies syntax and semantics of single value datatypes.

5.3.2.2 Single value datatypes syntax

<?xml version="1.0"?>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- Schema for Single Value Data Types -->

<schgma

ersion="ISO/IEC 21000-7"
d="SingleValueDatatypes.xsd"
argetNamespace="urn:mpeg:mpeg21:2003:01-DIA-NS"
mlns="http://www.w3.0rg/2001/XMLSchema"
mlns:dia="urn:mpeqg:mpeg21:2003:01-DIA-NS"
mlns:mpeg7="urn:mpeg:mpeg’/:schema:2001"
lementFormDefault="qualified" attributeFormDefault="unqualified">

(ORI il « il — LA

include schemalocation="DIA.xsd"/>

D= S A A A A A A A N R A ——>
!-— Definition of Single Value Data Types ==
V== S A A A R A A A A R R S A A ——>

complexType name="ValueDataType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
/complexType>

complexType name="IntegerTypel>

<complexContent>
<extension base="dia:ValueDataType">
<sequence>
<element (hame="Value" type="integer"/>
</sequence>
</extension>
</complexContent>
/complexType>
complexType, name="FloatType">
<compdexContent>
£extension base="dia:ValueDataType">
<sequence>
<element name="Value" type="float"/>
</sequence>
EXTension
</complexContent>
</complexType>
<complexType name="TokenType'">
<complexContent>
<extension base="dia:ValueDataType">
<sequence>
<element name="Value">
<simpleType>

<restriction base="token">
<pattern value="\c+"/>
</restriction>

© ISO/IEC 2004 — Al rights reserved 19
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</simpleType>

</element>
</sequence>
</extension>

</complexContent>
</complexType>

<complexType name="BooleanType">
<complexContent>

<sequence>

<extension base="dia:ValueDataType">

<element name="Value" type="boolean"/>

</c
</comp]

</schema>

</sequence>
</extension>
bmplexContent>
lexType>

5.3.2.3

Semantics of

Single value datatypes semantics

the ValueDataType, IntegerType, FloatType, TokenTyps; and BooleanType:

Name Definition

ValueDataT ValueDataType extends DIABaseType and provides a base apstract
type for a subset of types-defined as part of the single value datatypgs.

IntegerTy{ Describes a single.integer value.

FloatType Describes a single float value.

TokenType Describes a single token value.

BooleanTyq Describes a single Boolean value.

5.3.3 Vectar datatypes

5.3.3.1

This subclaug

Infroduction

e specifies syntax and semantics of vector datatypes.

20

© ISO/IEC 2004 — Al rights reserved



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

5.3.3.2 Vector datatypes syntax

<?xml version="1.0"?2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 —-->
<!-- Schema for Vector Data Types -->
<schema

version="ISO/IEC 21000-7"
id="VectorDatatypes.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"

| | 2007w
u g E=

1 i 1
Ba==ryoanEii=acac) Tt ST ST S e

dlementFormDefault="qualified" attributeFormDefault="unqualified">

import namespace="urn:mpeg:mpeg7/:schema:2001"
schemalLocation="mpeg7-udp-2003.xsd" />
include schemalLocation="DIA.xsd"/>

I 5 i i i i T
!-— Definition of Vector Data Types ==
I 5 i i i

complexType name="VectorDataType" abstract="true?>
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
/complexType>

D= S A A A R A A R R A A A A ——>
!-— Definition of IntegerVectorTypée ==
== #HfHHHH A A A A R D R R R R R >

complexType name="IntegerVect@rType">
<complexContent>
<extension base="dia:VectorDataType">
<sequence>
<element miame="Vector" type="mpeg7:integerVector"/>
</sequence>
</extension>
</complexContent>
/complexType>

I 0 i i i i
!-— Definition of FloatVectorType ==
I 15 i i i i

complexType name="FloatVectorType">
<complexContent>
<extension base="dla:VectorDataType">
<sequence>
<element name="Vector" type="mpeg7:floatVector"/>
</sequence>
</extension>
</complexContent>
</complexType>

SR 8 o o o i o
<!-- Definition of TokenVectorType ==
SR 8 o o
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<complexType name="TokenVectorType">
<complexContent>

<extension base="dia:VectorDataType">
<sequence>
<element name="Vector">
<simpleType>
<restriction>
<simpleType>

<list itemType="dia:oneTokenType"/>

</simpleType>
<minLength value="1"/>
</restriction>

</c
</comp]
<simplq

<re
</r
</simp]
<I== #1
<!—-- Dg
<I—= #4
<complg
<co
</c
</comp]
</schema>

</simpleType>
</element>
</sequence>
</extension>
bmplexContent>
lexType>
tType name="oneTokenType">

striction base="token">

<pattern value="\c+"/>

estriction>

leType>
b S ——>

bfinition of BooleanVectorType -=>

TR o o 6 o A

bxType name="BooleanVectorType">
mplexContent>
<extension base="dia:VectorDataType">
<sequence>
<element name="Vector">
<simpleType>
<list itemType="boolean"/>
</simpleType>
</element>
</sequence>
</extension>
bmplexContent>
lexType>

5.3.3.3 Vector datatypes semantics

Semantics of]

ther VectorDataType, IntegerVectorType, FloatVectorType, TokenVectorTyps

BooleanVedtertype:

, and

Name Definition

VectorDataType VectorDataType extends DIABaseType and provides a base abstract
type for a subset of types defined as part of the vector datatypes.

IntegerVectorType Describes a vector of integer values.

FloatVectorType Describes a vector of float values.

TokenVectorType Describes a vector of token values.

BooleanVectorType Describes a vector of Boolean values.
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5.3.4 Matrix datatypes

5.3.4.1 Introduction

This subclause specifies syntax and semantics for matrix datatypes. Additionally, it includes the definition of
the NAType which allows the inclusion of NA values within a matrix.

5.3.4.2 Matrix datatypes syntax

<?xml version="1.0"?2>

<!—— Digital Ttem Adapfafion ISO/TEC 21000=7 —=
<!--| Schema for Matrix Data Types -->
<schpma

Version="ISO/IEC 21000-7"

ild="MatrixDatatypes.xsd"
fHargetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
Amlns="http://www.w3.0rg/2001/XMLSchema"
¥mlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
Jmlns:mpeg/="urn:mpeg:mpeg’:schema:2001"
dlementFormDefault="qualified" attributeFormDefault=Yunqualified">

import namespace="urn:mpeg:mpeg’:schema:2001"
schemalLocation="mpeg7-udp-2003.xsd" />
include schemalLocation="DIA.xsd"/>

== #HfHHH A A A A A R - —>
!-- Definition of Matrix Data Types -=>

D—— A A A NN A A >

complexType name="MatrixDataType'Vabstract="true">
<complexContent>
<extension base="dia:DIABaseType">
<attribute ref="mpeég7:dim" use="required"/>
</extension>
</complexContent>
/complexType>

simpleType name="NAType'">
<restriction base="token">
<enumeration value="NA"/>
</restriction>
/simpleType>

D= #Hdht A A A A A A >
!-- befinition of IntegerMatrixType -=>

A B A A A A A A >

CONMNplexXlype Idlle= LIlLegeLleLLin YPe
<complexContent>
<extension base="dia:MatrixDataType">
<sequence>
<element name="Matrix" type="dia:NAIntegerMatrixType"/>
</sequence>
</extension>
</complexContent>
</complexType>

<simpleType name="NAIntegerMatrixType">
<list>
<simpleType>
<union memberTypes="dia:NAType integer"/>
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</simpleType>
</list>
</simpleType>

SR 8 o o o
<!-- Definition of FloatMatrixType ==
SR 8 o o o

<complexType name="FloatMatrixType">
<complexContent>
<extension base="dia:MatrixDataType">
<sequence>
<element name="Matrix" type="dia:NAFloatMatrixType"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

<simplg¢Type name="NAFloatMatrixType">
<lipt>
<simpleType>
<union memberTypes="dia:NAType float"/>
</simpleType>
</1llist>
</simpleType>

SR & i o i o
<!-- D¢finition of TokenMatrixType ==
SR & R o o

<complg¢xType name="TokenMatrixType">
<complexContent>
<extension base="dia:MatrixDataType">
<sequence>
<element name="Matrix" type="dia:NATokenMatrixType"/>
</sequence>
</extension>
</cpmplexContent>
</complexType>

<simplg¢Type name="NATokenMatrixType">
<lipt>
<simpleType>
<unionimemberTypes="dia:NAType dia:aTokenType"/>
</simpteType>
</lfist>
</simpleType>

<simplg¢Type name="aTokenType">
<rebtrietion base="token!

<pattern value="\c+"/>
</restriction>
</simpleType>

V= #4444 HH4HFHHHHFHHFHHHH A AR A SRS HERH S AR ——>
<!-- Definition of BooleanMatrixType ==>
SRR 8 0 i i i A

<complexType name="BooleanMatrixType">
<complexContent>
<extension base="dia:MatrixDataType">
<sequence>
<element name="Matrix" type="dia:NABooleanMatrixType"/>

24
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</sequence>
</extension>
</complexContent>
</complexType>

<simpleType name="NABooleanMatrixType">
<list>
<simpleType>
<union memberTypes="dia:NAType boolean"/>
</simpleType>
</list>
</simpleType>

</schema>

5.3.483 Matrix datatypes semantics

Semgntics of the MatrixDataType, IntegerMatrixType, FloatMatrixType, TokenMatrixType, and
BoolkanMatrixType:

Name Definition

MatrilxDataType MatrixDataType extends DIABaseType and provides a pase abstract
type for a subset of types defined as part of the matrix datatypes. The
reserved word NA (“Not/Available”) can be specified to indicate that a
certain value is invalid.

IntederMatrixType Describes a matrix:of integer values.
FloafMatrixType Describes a matrix of float values.
TokerMatrixType Describes.a matrix of token values.
BooldanMatrixType Describes a matrix of Boolean values.

5.4 Base stack function

5.4.1| Introduction

This [subclause specifies)‘the syntax and semantics of the BaseStackFunction tool which| describes a
mathematical expression. The expression is represented by serializing it in terms of argument|and operator
elemgnts. Argument elements are pushed onto a value stack. For operator elements, one or mgre arguments
are pppped out ©f-the value stack based on the definition of the operator, the operation is perfojmed, and the
resultlis pushed.back onto the value stack.

After |all_the elements of a serialized stack expression have been processed, only the final|value of the
expression remains on the value stack. An example of a mathematical expression representdd as a stack
function is provided in Figure 3. A list of stack function operators are provided in the
StackFunctionOperatorCs in Annex A.
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Figure 3 — Base stack function processing

5.4.2 Basestack function syntax

<?xml verdion="1.0"2>

<!-- Digifal Item Adaptation ISO/IEC 21000-7 -->
<!-- Schenja for Stack Function Data Types —-->
<schema

versiop="ISO/IEC 21000-7"

id="Bag$eStackFunction.xsd"
targetfamespace="urn:mpeg:mpeg2l:2008: 01-DIA-NS"
xmlns="Thttp://www.w3.0rg/2001/XMLSChema"
xmlns:dlia="urn:mpeg:mpeg2l1:2003+01-DIA-NS"

xmlns :mpeg7="urn:mpeg:mpeg’:schema:2001"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<imporf namespace="urn:mpeg:mpeg7:schema:2001"
schemaLocation="mpeg7-udp-2003.xsd" />
<include schemalocation="DIA.xsd"/>

SR & 8 o o o
<!-- D¢finition/of BaseStackFunctionType -=>

<—— #EHHHAAAS AR A A AR A A AR AR A R R A R A >

<complg¢xPype name="BaseStackFunctionType">
<compléexContent>
<extension base="dia:DIABaseType">
<choice maxOccurs="unbounded">
<element name="Argument" type="dia:ArgumentType"/>
<element name="Operation">
<complexType>
<attribute name="operator"
type="mpeg7:termReferenceType" use="required"/>
</complexType>
</element>
</choice>
</extension>
</complexContent>
</complexType>
<V—— A HRAA AR AR >
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<!-- Definition of ArgumentType -—>
SR 8 o o o i o

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

<complexContent>

<extension base="dia:DIABaseType"/>

</complexContent>

</complexType>

</schema>

543

Sems

Base stack function semantics

ntics of the BaseStackFunctionType:

Namd

Definition

Base

StackFunctionType

Tool for describing a mathematical expression. All the child

elements of a

stack function will be processed sequentially from top to boftom. The child
element is pushed to the value,stack if it is an Argumert. If the child

element is an Operation accerresponding number of
popped from the value stack and used as operands with t
The result value will then be) pushed back to the value stag
child elements of a staek{expression are processed, only th
the stack expression’should remain on the value stack.

alues will be

€ operator

k. After all the
b final value of

Argufnent Describes the input argument.

Operption Describes the operation to be performed.

operptor Describes the operation. The CS that must be used for this purpose is the
Sti@ckFunctionOperatorCs defined in annex A.2.15.

Implementations of the stack\function need not implement any operators that are not listed in the CS.

Implementations of the stack function should implement all operators in the CS. Stack function writers may

utilizg any operators that-are not listed in the CS, but this will limit interoperability.

Semdntics of the AfgumentType:

Namg Definition

ArgumedtType ArgumentType extends DIABaseType and provides a bage abstract
tvna for o cuhcat of tvnas definad as nart of subhelausag 5 5
tyne for a-subset of types-defined-aspart of subclause 5.5.

5.5 Argument types and extensions

5.5.1 Introduction

This subclause specifies syntax and semantics of possible argument types and its extensions.
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5.5.2 Argument types and extensions syntax

<?xml version="1.0"?2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- Schema for Stack Function Data Types —-->
<schema

version="ISO/IEC 21000-7"

id="ArgumentTypes.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"

xmlns : ppegt—urrRpeg o seseme 200"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<imporf namespace="urn:mpeg:mpeg7:schema:2001"
schemalLocation="mpeg7-udp-2003.xsd" />

<includle schemalocation="BaseStackFunction.xsd"/>

<includle schemalocation="SingleValueDatatypes.xsd"/>

SRR £ i i A
<!-- D¢finition of VariableRefType NS
eI sz s s EEEETEETEEEEEEEEEEEEEEEEE AN b

<complg¢xType name="VariableRefType" abstract="true"»
<complexContent>
<extension base="dia:ArgumentType">
<attribute name="delay" type="nonNedativelnteger" use="optionall
default="0"/>
</extension>
</cpmplexContent>
</complexType>

AR £ A
<!-- D¢finition of SemanticalRefType ==>
eI s Esa s EFIESEETEEEEEEEEEEEEEEEEE IID

<complg¢xType name="SemanticalRefType">
<copmplexContent>
<extension base="dldg:VariableRefType">
<attribute name="semantics" type="mpeg7:termReferenceType"
use="réquired" />
</extension*
</cpmplexContent>
</complexType>

SR & o o o o
<!-- D¢finition InternalIOPinRefType ==
SR & o o o o

<complexType name="InternallOPinRefType">
<complexContent>
<extension base="dia:VariableRefType">
<attribute name="i0OPinRef" type="IDREF" use="required"/>
</extension>
</complexContent>
</complexType>

SR 8 o o o
<!-- Definition ExternalIOPinRefType ==
SR 8 o o o
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<complexType name="ExternalIOPinRefType">
<complexContent>
<extension base="dia:VariableRefType">
<attribute name="iOPinRef" type="anyURI" use="required"/>

</extension>
</complexContent>
</complexType>
V= H4#4#H4HH4HFHHHHFHHHHHHH A AR A SR HHHE AR ——>
<!-- Definition of GetValueType ==>
SRR 8 0 i i A
r*r\mp'lo 'T‘ipo name="CetvVValieT Ipm" abstract="t+ruea"
<complexContent>
<extension base="dia:ArgumentType"/>
</complexContent>
/complexType>
Vo= HAHHHH AR R R R O
!-— Definition of ConstantDataType AD>

D= HHHHAA AR R A R A R R A R A >

complexType name="ConstantDataType">
<complexContent>
<extension base="dia:GetValueType">
<sequence>
<element name="Constant" type=/dia:ValueDataType"/>
</sequence>
</extension>
</complexContent>
/complexType>

Vo= HAHHHH AR A R R R >
!-— Definition of ExternalDataRefType and derived types -->
Vo= HHHHHH AR R R S >

complexType name="ExternalDataRefType" abstract="true">
<complexContent>
<extension base=!ldla:GetValueType">
<attribute. name="uri" type="anyURI" use="required"/>
</extension>
</complexContent>
/complexType>

V= HAHHHH AR A R AR R R >
!-- Definition of ExternallIntegerDataRefType -->
O 6 i i i i

complexType name="ExternalIntegerDataRefType">
<{complexContent>
<extension base="dia:ExternalDataRefType"/>

1 o o o
COMpP TS OITCcCITC

</complexType>
SR 8 o o
<!-- Definition of ExternalFloatDataRefType —-->

<—— #HFHHAHHRFEAAA AR A A AR R R R R A R A >

<complexType name="ExternalFloatDataRefType">
<complexContent>
<extension base="dia:ExternalDataRefType"/>
</complexContent>
</complexType>
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V= #4444 HH4HFHHHHFHHFHHHH A AR AR HHHERH SRS H SRS ——>
<!-- Definition of ExternalNMTokenDataRefType -->
SRR 8 0 i i i A

<complexType name="ExternalNMTokenDataRefType">
<complexContent>

<extension base="dia:ExternalDataRefType"/>

</complexContent>
</complexType>

<—— A A A A A A >

<!-- Definition of ExternalBooleanDataRefType —-->
U= HFH4HHHHHHFHHHSFHHHHHHHH AR A SRS H RS AR ——>
<complg¢xType name="ExternalBooleanDataRefType">
<complexContent>
<extension base="dia:ExternalDataRefType"/>
</cpmplexContent>
</complexType>
SRR £ i e O
<!-- D¢finition of SemanticalDataRefType >
eI sz s s EEETEETEEEEEEEEEEEEEEEEE NPl
<complg¢xType name="SemanticalDataRefType">
<complexContent>

</c
</comp]

</schema>

<extension base="dia:GetValueType">
<attribute name="semantics" type="mpeg7:termReferenceType"
use="required" />
<attribute name="delay" type="nonNegativeInteger" use="optional
default="0"/>
</extension>
bmplexContent>
lexType>

5.5.3 Argument types and extensions semantics

Semantics of

the variableRefType

Name Definition

VariableRgfType VariableRefType extends ArgumentType and provides a| base
abstract type for a subset of types defined as part of this subclause.

delay Pesecribes-the dc=ay vatte—as—anon=t |cgat;vc ;||tcgc|, in—cases—where the

variable represents information from successive decision making units
(frame, GOP, ROI etc.) in a resource, referred to as adaptation units. If
delay is greater than zero, then the decision value for the variable delayed

by that many adaptation units is used.

Semantics of

the SemanticalRefType

Name Definition
SemanticalRefType Describes a variable by semantical reference.
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Name

Definition

semantics

Describes the semantics of the variable referenced. A CS that may be
used for this purpose are the AdaptationQoSCS  or
MediaInformationCs defined in annex A.2.2 and A.2.10 respectively.
Any CS term that refers to a Digital Iltem property without specifying
whether it refers to the property of the input or output Digital Item is to be
interpreted as referring to the property of the output Digital Item.

Semantics of the ITnternalIOPinRefType:

Namd

Definition

IntefnalIOPinRefType

Describes an internal reference to an AdaptationQoS\I0Piln. Syntax and
semantics of the AdaptationQoS 10Pin are defined in‘clausg 9.

i0PihRef

Describes the referenced I10Pin.

Semgdntics of the ExternalIOPinRefType:

Namd

Definition

ExtefnalIOPinRefType

Describes an external reference-to an AdaptationQoS 10Piln. Syntax and
semantics of the AdaptationQoS 10Pin are defined in clausg 9.

i0PihRef

Describes the referenéed T10Pin.

Semdntics of the GetValueType:

Namd

Definition

GetVhlueType

GetvalteType extends ArgumentType and provides a |base abstract
type for describing a value or a reference to a value.

Semdntics of the ConstantbDatalype:

Name

Definition

ConsfantDataType

Describes a constant.

Consfkant

Describes the value of the constant by use of type ValueDaftaType.

Semdntics of the ExternalDataRefType:

Name Definition

ExternalDataRefType ExternalDataRefType extends GetValueType and provides a base
abstract type for referencing external data by use of the XPointer
framework.

uri Describes the URI fragment identifier to be evaluated.

© ISO/IEC 2004 — Al rights reserved
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Semantics of

the ExternalIntegerDataRefType:

Name

Definition

ExternalIntegerDataRefType Describes an integer value which must be returned by the URI fragment

Semantics of

identifier evaluation.

the ExternalFloatDataRefType:

Name

Definition

ExternalFl|

Semantics of

ocoatDataRefType Describes an float value which must be returned by the WRI fra

identifier evaluation.

the ExternalNMTokenDataRefType:

gment

Name Definition

ExternalNMTokenDataRefType Describes an xsd:NMTOKEN value<which must be returned by the URI
fragment identifier evaluation.

Semantics of|the ExternalBooleanDataRefType:

Name Definition

ExternalBdoleanDataRefType Describes an‘boolean value which must be returned by the URI fragment
identifier«evaluation.

Semantics of|the SemanticalDataRefType:

Name Definition

SemanticallDataRefType Describes the value as a reference to its semantics.

semantics Describes the semantics of the value referenced. A CS that may bg used
for this purpose are the AdaptationQoSCS, MediaInformationCs, or
SegmentDecompositionInfoCS defined in annex A.2.2, A.2.10, and
A.2.14 respectively. Any CS term that refers to a Digital Iltem property
without specifying whether it refers to the property of the input or output
Digital ltem is to be interpreted as referring to the property of the input
Digital Item.

delay Describes the delay value as a non-negative integer, in cases where the
semantics represents information from successive decision making units
(frame, GOP, ROI etc.) in a resource, referred to as adaptation units. If
delay is greater than zero, then the value for the semantics delayed by
that many adaptation units is used.
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Any CS term referenced by the semantics attribute which itself refer to CS terms specified in this part of
ISO/IEC 21000 or other specifications must return the full URN of this CS term when used in conjunction with
the GetvalueType, i.€., no aliasing is allowed.

EXAMPLE The following example shows the fragment of an AdaptationQoS description containing an T0Pin with a
GetValue element.

<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias=":AQ0S:"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS:NS" />
</DescriptionMetadata>
Description xsi:type="AdaptationQoSType">
<Module xsi:type="LookUpTableType">

<!-- description of chosen data representation -->
</Module>
<!-- other possible AdaptationQoS modules -->

<IOPin id="VIDEO_DECODING_FORMAT">
<GetValue semantics=":AQ0S:6.5.4.6"/>
</IOPin>
<!-- other possible IOPins -->
/Description>
</DIZ>

The spmantic attribute refers to a CS term which defines the video decoding format of a terminal. The yideo decoding
formali is itself defined by means of a CS term within ISO/IEC 15983-5.:n this case, possible returned valugs must contain
the full URN of the video coding format CS term, e.g., "urn:mpedgtmpeg7:cs:VisualCodingFormatds:2001:3.3"
(MPE@-4 Visual Advanced Simple Profile), and not something” like ":VCF:3.3" where ":VCF:" is an alias for
"urnmpeg:mpeg7:cs:VisualCodingFormatCS:2001",

6 Usage environment description tools

6.1 Introduction

This flause specifies tools for .describing the usage environment. The usage environment|includes the
descrjption of User characteristics, terminal capabilities, network characteristics and natural| environment
charagcteristics. These various properties of the usage environment can be used for Digital ltem Adaptation.

To digtinguish description)tools that are intended to describe multiple entities from those that afe intended to
descrjbe a single entity, the plural form of that entity is used in the naming of the tool. For |instance, the
Termfinal sType<@s'defined in subclause 6.5.2 is a tool that specifies the characteristics of multiple terminals,
whergas the characteristics of a single terminal are specified by the TerminalType as defined in subclause
6.5.3 | Such_a.design of the schema allows the semantics associated with the respective elemen}s of the tools
to belless/ambiguous, but still provides sufficient flexibility to describe multiple entities. Readerp should take
note <I>f this naming convention since it occurs in a number of places throughout this clause.

6.2 Schema wrapper

The syntax of description tools specified in this subclause is provided as a collection of schema components,
consisting notably in type definitions and element declarations. In order to form a valid schema document,
these schema components should be gathered in a schema document with the following declaration defining
in particular the target namespace, the namespaces prefixes and the imported namespaces.
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<?xml vers

ion="1.0"?2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- Schema for Usage Environment Description Tools -->
<schema

version="ISO/IEC 21000-7"
1d="UED.xsd"
targetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"

xmlns="

'http://www.w3.0rg/2001/XMLSchema"

xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlns:mpeg/7="urn:mpeg:mpeg’:schema:2001"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<importf
sch
<inclu

namespace="urn:mpeg:mpeg’:schema:2001"
cmalocation="mpeg7-udp-2003.xsd" />
le schemalLocation="DIA.xsd"/>

Additionally, the following line should be appended to the resulting schema document in order to obtain 3

formed XML

locument.

well-

</schema>

6.3 Usage ¢

6.3.1 Introg

This subclaug
properties of

nvironment

uction

the usage environment are derived from the.abstract UsageEnvironmentPropertyBasg

6.3.2 Usagr environment syntax

e specifies a container for descriptions of various usage environment properties. The variolis

Type.

<V—— #4444

G

<!-- Definition of UsageEnvironment ==>

<V—— #4444
<complexTy

<compld
<ex|

</e

A R A A >

pe name="UsageEnwironmentType">

bxContent>

tension base="'dia:DIADescriptionType">

<sequence>

<element name="UsageEnvironmentProperty"

type="dia:UsageEnvironmentPropertyBaseType"
minOccurs="0" maxOccurs="unbounded"/>

</seguence>

kEension>

</comp]

lexContent>

</complexType>

<complexType name="UsageEnvironmentPropertyBaseType" abstract="true">
<complexContent>
<extension base="dia:DIADescriptionType"/>
</complexContent>
</complexType>

34
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Usage environment semantics

ntics of the UsageEnvironmentType:

Name Definition

UsageEnvironmentType Tool for describing the usage environment.

UsageEnvironmentProperty  Describes a property of the usage environment, such as User
characteristics, or terminal capabilities, or network characteristics, or

natural environment characteristics.

Sems

ntics of the UsageEnvironmentPropertyBaseType:

Namd

Definition

Usag

6.4U

6.4.1

This

cEnvironmentPropertyBaseType UsageEnvironmentPropertyBaseType
DIADescriptionType and (provides a base ab
types that describe different properties of the usage

ser characteristics

Introduction

subclause specifies tools for describing various characteristics of Users, including

infornmpation, usage preferences and usage histary, presentation preferences, accessibility c

mobil

6.4.2

6.4.2,

This s

ty characteristics and destination.
Users

1 Introduction

bubclause specifies the characteristics of multiple Users, where the characteristics of a si

specified by the User element’in the UsersType.

6.4.2,

2  Users syntax

extends
stract type for
environment.

jeneral User
naracteristics,

hgle User are

Lll==
<t--
<t--

FHEF R >
Definition of Users -—=>

5 b

<complexType name="UsersType™>
<complexContent>

<extension base="dia:UsageEnvironmentPropertyBaseType">
<sequence>
<element name="User" type="dia:UserType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>

</complexContent>
</complexType>

© 180/
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6.4.2.3 Users semantics

Semantics of

the UsersType:

Name Definition

UsersType Tool for describing the characteristics of Users.

User Describes a single User in terms of general User information, content preferences,
presentation preferences, accessibility characteristics, mobility characteristics and
destination.

6.4.3 User

6.4.3.1 Infroduction

This subclau

characteristic

5 and destination.

6.4.3.2 Ujer syntax

e specifies the characteristics of a single User. Specific characteristics, include genera

information, Yisage preferences and history, presentation preferences, accessibility characteristics, m

User
obility

ilnition of User -——>

€l== ####3########################################### ==3

<!--  Def
<U—— 44
<complexTy
<compl4g
<ex|

</e
</comp]
</complexT

<complexTy
<compl4
<ex
</comp]
</complexT

FHAFFE RS HF AR A AR AR R AR R ——>

pe name="UserType'">

bxContent>

tension base="dia:DIABaseType''>
<sequence>

<element name="UserCharacteristic"
type="dia:UserCharacteristicBaseType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
ktension>
lexContent>

ype>

pe name="UserCharacteristicBaseType" abstract="true">
exContendt>

tensioh base="dia:DIABaseType"/>

lexContent>

ype>

6.4.3.3 User semantics

Semantics of

the UserType:

Name Definition

UserType Tool for describing characteristics of a single User.

UserCharacteristic Describes a characteristic of the User, which may be related to general User
information, content preferences, presentation preferences, accessibility
characteristics, mobility characteristics and destination.
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Semantics of the UserCharacteristicBaseType:

Name

Definition

UserCharacteristicBaseType UserCharacteristicBaseType extends DIADescriptionType
and provides a base abstract type for a subset of types defined as part of

the UserType.

6.4.4

Userinfo

6.4.41

Introduction

This subclause specifies general information about Users, such as name and contact information, where a

User £an be a person, a group of persons, or an organization.

6.4.42 Userinfo syntax
<U——| #4444 A AR HREHE AR HH A A AR RSSO
<!--| Definition of UserInfo >
<U——| #4444 A4S A HHE A H A H A H AR >
<complexType name="UserInfoType">
complexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="UserInfo" type="mpeg7:AgentType" minOccursH"0"/>
</sequence>
</extension>
/complexContent>
</coplexType>
6.4483 Userinfo semantics

Semdgntics of the UserInfoType:

Nams Definition
User[InfoType Tool for describing general information about a User.
User[nfo Describes general characteristics of a User such as name and contact [information. A

User can be a person, a group of persons, or an organization. Th
semantics of AgentType is specified in ISO/IEC 15938-5.

e syntax and
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6.4.4.4 Userinfo example

EXAMPLE The following example shows the use of UserInfo expressing characteristics of a User named John

Doe.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="UserInfoType">
<UserInfo xsi:type="mpeg7:PersonType">

[peyg 7 NAlllS
<mpeg7:GivenName>John</mpeg7:GivenName>
<mpeg7:FamilyName>Doe</mpeg7:FamilyName>

</mpeg7 :Name>
</UserInfo>
</UserCharacteristic>
</User>
</Ug$ageEnvironmentProperty>
</Descrfiption>
</DIA>

6.4.5 UsagePreferences

6.4.5.1 Infroduction

This subclauge specifies a tool for describing the usage preferences of a User related to the type and c
of Digital Itenps. The UsagePreferences tool is essentially a container of various tools that directly de
the preferendes of a User. Specifically, these includexteols of preferences related to the creation of

Items (e.g., greated when, where, by whom), preferences related to the classification of Digital Iltems
form, genre, |languages), preferences related to.the dissemination of Digital Items (e.g., format, log
disseminator), and preferences related to the typé'and content of summaries of Digital Items (e.g., dura
an audiovisugl summary). The syntax and semantics of the UserPreferencesType is specified in Pa
ISO/IEC 15938.

6.4.5.2 UjerPreferences syntax

bntent
5cribe
Digital
(e.9.,
ation,
ion of
t 5 of

SR i i o o o A
<!-- Definition of, UsagePreferences -—>
SR 6 6 i o o

<complexType nrame="UsagePreferencesType">
<compl¢x€ontent>

<exlkension base="dia:UserCharacteristicBaseType'>

<sequence>

<element name="UsagePreferences" type="mpeg7:UserPreferencesType"

minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.4.5.3 UsagePreferences semantics

Semantics of the UsagePreferencesType:

Name Definition

UsagePreferencesType Tool for describing the usage preferences of a User related to the type and
content of Digital ltems.

UsagePreferences Describes usage preferences of a User related to the type and content of Digital

Items. The syntax and semantics of UserPreferencesType is specified in
ISO/IEC 15938-5.

6.4.54 UsagePreferences example

EXAMPLE The below example expresses several preferred genres, namely sports, .entertainmenf, and movies.
Such Information can be used, for example, by a service provider to personalize the set of Digital Iltems to pe delivered to
the Uder. It can also be used by an agent of the User to automatically filter Digital ltems that'are broadcast.

<DIA
Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="UsagePreférencesType">
<UsagePreferences>
<mpeg7:FilteringAndSearchPrgferences>
<mpeg7:Classificationkfeferences>
<mpeg7:Genre>
<mpeg7 :Name>Sports</mpeg7:Name>
</mpeg7:Genre>
<mpeg7:Genre>
<mpeg¢tName>Entertainment</mpeg7:Name>
</mpeg7:Gehre>
<mpeg/»Genre>
<nipeg’ :Name>Movies</mpeg7:Name>
</mpeg7:Genre>
</mped:ClassificationPreferences>
</mpeg’ls»FilteringAndSearchPreferences>
</UsagePreferences>
</UserCharaecteristic>
</User>
</UsageEnvirenméntProperty>
/Description>
</DIA>

6.4.6| UsageHistory

6.4.64 atreduetion

The UsageHistory tool describes the history of actions on Digital Iltems by a User, e.g., recording a video
program or playing back a music piece. As such, it describes the preferences of a User indirectly. These
preferences could then be used for the adaptation of Digital Items. The syntax and semantics of the
UsageHistoryType is specified in Part 5 of ISO/IEC 15938.
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6.4.6.2 UsageHistory syntax

U= H4#44H4HH4HFHHHHHHHHHHH S A AR H AR A ERH SRR RS ——>
<!-- Definition of UsageHistory ==
SR 8 i i

<complexType name="UsageHistoryType'">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">

<sequence>
<element name="UsageHistory" type="mpeg7:UsageHistoryType"
minOccurs="0" maxOccurs="unbounded"/>

</ektension>
</complexContent>

</complexT

</sequence>

ype>

6.4.6.3 Us

Semantics of

ageHistory semantics

the UsageHistoryType

Name Definition

UsageHistdryType Tool for describing the history of actions on Digital Items by a User.

UsageHistdry Describes the history of actions on Digital ltems by a User. The syntax and semantics
of UsageHistoryType is specifiedin ISO/IEC 15938-5.

6.4.6.4 UsageHistory example

EXAMPLE The example below expresses_the’consumption history of a User during a particular 6 hour time [period

(called Obserty
identifier can
information ca

and subsequently provide preferred Rigital Items to the User.

rationPeriod). In particular,-the User has played several items, each identified by a unique identifigr. The
pe used to identify and/or(locate the content descriptions corresponding to each item. The combined
h be used, for example, by a service provider or by a personal agent to infer the preferences of thg User,

<DIA>
<Description xsi:fype="UsageEnvironmentType">
<UsdgeEnvirenméntProperty xsi:type="UsersType">
<User>
XUserCharacteristic xsi:type="UsageHistoryType">
<UsageHistory>
mpeg’:UserActionHistor
<mpeg7:0bservationPeriod>
<mpeg7:TimePoint>
2000-10-09T18:00-08:00
</mpeg7:TimePoint>
<mpeg7:Duration>PT6H</mpeg7:Duration>
</mpeg’:0bservationPeriod>
<mpeg7:UserActionList>
<mpeg7:ActionType>
<mpeg7:Name>PlayStream</mpeg7:Name>
</mpeg7:ActionType>
<mpeg7:UserAction>
<mpeg7:ProgramIdentifier>
urn:mymedia:av:02-mnf-109
</mpeg7:ProgramIdentifier>
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</mpeg7:UserAction>
<mpeg7:UserAction>
<mpeg7:ProgramIdentifier>
urn:mymedia:av:14-znn-623
</mpeg7:ProgramIdentifier>
</mpeg7:UserAction>
<mpeg7:UserAction>
<mpeg7:ProgramIdentifier>
urn:mymedia:av:73-mov-814
</mpeg’:ProgramIdentifier>
</mpeg7:UserAction>
</mpeg7:UserActionList>
</mpeg/:UserActionHistory>
</UsageHistory>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
/Description>
</DIZj>

6.4.7| AudioPresentationPreferences

6.4.7/1 Introduction

This gubclause specifies the preferences of a User regarding thepresentation or rendering or audio resources.
Specifically, descriptions such as the preferred volume, frequency equalizer settings, and audiple frequency
ranges are specified. Such attributes may affect the way,in/which the delivered audio resource is encoded,
e.g., jpllocating more bits to specific components in\the given frequency range. Additionally, for limited
capaljility devices that may not have equalizationfunctionality, equalization may be perfoqmed prior to
transinission given the designated preferences.

6.4.72 AudioPresentationPreferences syntax

<V——| #HHHHHEHFH A FF A H AR RADI A ——>
<!-—-| Definition of AudioPdesentationPreferences -——>
<V——| ###4H4HfH4HHtFEH A A APPSR A A AR A AR A AR ——>

<complexType name="AudioPresentationPreferencesType">
complexContent>
<extension-‘base="dia:UserCharacteristicBaseType">
<sequence>
<element name="VolumeControl" type="mpeg7:zeroToOneType"
minOccurs="0"/>
<element name="FrequencyEqualizer"
type="dia:FrequencyEqualizerType"
minOccurs="0"/>
clement hamo:"hnﬂﬁh1ppr9qnmhhIDAhgm" minQccurs="0"
<complexType>
<sequence>
<element name="StartFrequency" type="float"/>
<element name="EndFrequency" type="float"/>
</sequence>
</complexType>
</element>
<element name="AudioOutputDevice" minOccurs="0">
<simpleType>
<restriction base="string">
<enumeration value="Headphone"/>
<enumeration value="Loudspeaker"/>
</restriction>
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</simpleType>
</element>
<element name="BalancePreference" minOccurs="0">
<simpleType>
<restriction base="float">
<minInclusive value="-10"/>
<maxInclusive value="10"/>
</restriction>
</simpleType>
</element>

<element name="Soundfield" type="dia:SoundfieldType"
minOccurs="0"/>
<element name="SoniferousSpeed" minOccurs="0">
<simpleType>
<restriction base="float">
<minExclusive value="0"/>
</restriction>
</simpleType>
</element>
</sequence>
</ektension>
</complexContent>
</complexType>

<simpleTyge name="FrequencyEqualizerType">
<restrjction>
<sipppleType>
<list itemType="dia:FrequencyEqualizerBaseType"/>
</slimpleType>
<lehgth value="31"/>
</restriction>
</simpleType>

<simpleTyge name="FrequencyEqualizerBaseType">
<restrlction base="float">
<mihInclusive value="-15"/>
<makInclusive value="15"/
</restg¥iction>
</simpleType>

<complexType name="SoundfieldType">
<comple¢xContent>
<exfension base="dia:DIABaseType">
<sequenceX
<elerient name="ImpulseResponse" type="dia:ImpulseResponseType"
minOccurs="0"/>
<element name="PerceptualParameters"
type="dia:PerceptualParametersType" minOccurs="0"/>

o

ranc
SeotereEt

</extension>
</complexContent>
</complexType>

<complexType name="ImpulseResponseType'">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="SamplingFrequency" type="mpeg7:nonNegativeReal"
minOccurs="0"/>
<element name="BitsPerSample" type="nonNegativeInteger"
minOccurs="0"/>
<element name="NumOfChannels" type="nonNegativelnteger"
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minOccurs="0"/>

</sequence>

<attribute name="href" type="anyURI" use="optional"/>

</extension>
</complexContent>
</complexType>

<complexType name="PerceptualParametersType">

<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="SourcePresence" type="float" minOccurs="0"/>
<element name="SourceWarmth" type="float" minOccurs="0"/&
<element name="SourceBrilliance" type="float" minOccurs="(Q"/>
<element name="RoomPresence" type="float" minOccurs="0/>
<element name="RunningReverberance" type="float" minQccurg="0"/>
<element name="Envelopment" type="float" minOccurs="0"/>
<element name="LateReverberance" type="float" minOccurs="Q"/>
<element name="Heavyness" type="float" minOccurs="0"/>
<element name="Liveness" type="float" minOccurs="0"/>
<element name="RefDistance" type="float" minOccurs="0"/>
<element name="FreqgLow" type="float" minOCcurs="0"/>
<element name="FregHigh" type="float" minOccurs="0"/>
<element name="TimeLimitl" type="floaf"™ minOccurs="0"/>
<element name="TimeLimit2" type="float" minOccurs="0"/>
<element name="TimeLimit3" type="£Dloat" minOccurs="0"/>
</sequence>
</extension>
/complexContent>
</coplexType>
6.4.73 AudioPresentationPreferences semantics
Semdntics of the AudioPresentationRreferencesType:
Namg Definition
AudipPresentationPreferencesType Tool for describing the audio presentation preferenge of a User.
VolupeControl Describes the preference of a User for the volume| of audio. The

VolumeControl is described on a normalized scale from 0.0 to

1.0, where 0.0 is mute and 1.0 is the maximum volu

me.

FregpencyEqualizer

Describes the preference of a User for a speg
scheme in terms of attenuation values.

fic equalizing

AudipleFrequencyRange

Describes the preference of a User for a specific fre|

guency range.

StargErequency

Describes the start frequency of AudibleFrequsg

bncyRange in

Hz.

EndFrequency Describes the end frequency of AudibleFrequencyRange in
Hz.

AudioOutputDevice Describes the preference of a User for a particular audio output

device, including “headphone” and “loudspeaker”.

BalancePreference

Describes the preference of a User for a specific balance range.
The left and right level value is given in range from —10 to 10.

Soundfield

Describes the preference of a User for a specific soundfield in
terms of room impulse response and perceptual parameters.
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Name

Definition

SoniferousSpeed

Describes the preference of a User for the playback speed of
audio. It is specified as a ratio, where 1 indicates the original
speed; values other than 1 indicate multiplicative time-scaling by
the given ratio (i.e., 0.5 specifies twice as fast and 2.0 indicates

half the original speed).

Semantics of the FrequencyEqualizerType:

Name Definition
FrequencyEqualizerType Tool for describing the preference of a User for a specifie.equplizing
scheme in terms of attenuation values for the ISO 1/3 octave 31 genter
frequencies (20, 25, 31.5, 40, 50, 63, 80, 100, 125, 160,200, 250, 315,
400, 500, 630, 800, 1000, 1250, 1600, 2000, 2500,'3150, 4000,(5000,
6300, 8000, 10000, 12500, 16000, 20000).CThe attenuatipn or
amplification of a center frequency is in the rapge:[-15,15] dB.
Semantics of|the FrequencyEqualizerBaseType:
Name Definition
FrequencyfqualizerBaseType UsageEnvironmentPropgrtyBaseType extends float tp limit
the values of a floating-point value in the range [-15,15].
Semantics of|the SoundfieldType:
Name Definition
SoundfielfiType Tool for descfibing the preference of a User for a specific soundfield in|terms
of room impulse response and perceptual parameters.
ImpulseRefpponse Describes the preference of a User for a specific soundfield as an impulse
response.
Perceptual Parameters Describes the preference of a User for a specific sound field as pergeptual
parameters. The parameters are identical to the PerceptualParamg¢ters
node defined in ISO/IEC 14496-1.
Semantics of|the ImptlseResponseType:
Name Definition
ImpulseResponseType Tool for describing the preference of a User for a specific soundfield as an

impulse response.

SamplingFrequency

Describes the preferred sampling frequency in units of Hz.

BitsPerSample Describes the preferred bits per sample.

NumOfChannels Describes the preferred number of channels of a room impulse response.
href Indicates a URI identifying the impulse response of the room.
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Semantics of the PerceptualParametersType:

Name

Definition

PerceptualParametersType

Tool for describing the preference of a User for a specific sound field as
perceptual parameters. The parameters are identical to the
PerceptualParameters node defined in ISO/IEC 14496-1.

SourcePresence

Describes the energy of the direct sound and early room effect in dB.

SourceWarmth

Describes the relative early energy at low frequency in dB.

SoufceBrilliance

Describes the relative early energy at high frequency in.dB«

RoomMPresence

Describes the energy of the late room effect in dB,

RunpingReverberance

Describes the relative early decay time in milliSeconds.

Envglopment

Describes the energy of early room effect relative to direct Sound in dB.

LatgReverberance

Describes the late decay time in milliséconds.

Heayyness

Describes the relative decay time in milliseconds at low frequency.

Livgness

Describes the relative decay time in milliseconds at high frefluency.

Reflpistance

Describes the reference distance in meters at which the perceptual
parameters are.defined.

FreqLow

Describes the limit of low frequency in Hz as shown in Figure 4.

FreqHigh

Describes the limit of high frequency in Hz as shown in Figyre 4.

TimgLimitl

Describes the temporal limit 1 (/) in milliseconds as shown |n Figure 4.

TimgLimit2

Describes the temporal limit 2 (/,) in milliseconds as shown |n Figure 4.

TimgLimit3

Describes the temporal limit 3 (/3) in milliseconds as shown |n Figure 4.

© ISO/IEC 2004 — Al rights reserved

45


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

] [] [] ] ’
] ] ] ] t
] ] ] ]
low Lo ! 1me
B L R S o ettt
| 1] 1] |
. ] ] ] ]
md | 10
| 1 1 |
TTrcrT T T TrTTTTTTSTSSsSsss=-
. [ |
] ] ] ]
hlgh ] ] ] ]
] ] ] ]
v freq

Figure 4 +— Generic reverberation response model, where RO represents.the direct sound, R1 the
directional garly reflections, R2 the diffuse reflections, and R3 the expohentially decaying, diffus¢ late
reverberation.

6.4.7.4 AudioPresentationPreferences example
EXAMPLE

used either by

The following description elements represent the audio related preferences of the User. They ¢an be

the server or the terminal to adapt the presentation to the preferences of the User.

o1: In the example below, the User has thepreference to hear music very loud. As a result, §.85 is
e adaptation engine may scale the audio signal‘to match this preference.

VolumeContr
designated. Th

ualizer: This information represents.the preference of a User to specific frequencies. This information
bt of frequency bands and its associated of attenuation values for the 31 ISO center frequencies. When an
does not have the capability of an equalizer, the adaptation engine may carry out this function in ofder to
br the expected quality. This information may be used for the audio encoding process on the basis|of the
cy masking phenomena for'efficient bit allocation. In the example below, the first and the second value of

FrequencyEq
consists of a s|
audio terminal
deliver the Us¢
human frequer

Period specil
frequency the
controlled in rg

information angl send the resulting audio signal to the terminal.

AudibleFreq
can help an
components w|
engine may sq
additional infor

q

y a frequency range, i.e.,r the start and the end frequency values of a frequency band and the fo
values represent the«associated User equalizer preference values. The User preference value ¢
nge [-15 dB,15 dB](period. The adaptation engine can process an equalizer function on the basis

uencyRande*This information represents the preferred audible frequency range in Hz. This desq

owing
an be
of this

ription
to the

udio resource adaptation engine provide an improved quality of audio by assigning more bits
thin the specified frequency range when she or he is assigned a fixed network bandwidth. The ada
ndsthe/audio signal only within the described frequency range reducing the network bandwidth or
mation of other modality such as text, image, video, etc for the remaining bandwidth. In the example

elow,

tation
Edding

the person’s preferred an audible frequency range is from 20Hz to 20kHz.

Soundfield: The information represents the preference of a User for a specific soundfield. This information consists of
the URI and its associated parameters to designate a room impulse response. In addition this information can be
described as perceptual parameters to represent the preference to a particular soundfield. When an audio terminal does
not have the capability of the soundfield generation; the adaptation engine may carry out this function in order to deliver
more realistic sound. As an example, the adaptation engine can process its soundfield function convolving input audio
resource with impulse response signal in the remote storage on the basis of this information.

SoniferousSpeed: Itis usually very difficult for User's with an auditory impairment to listen to fast speech. This is true
not only for User's with an auditory impairment, but also for User's without an impairment, e.g., a User who is studying a
foreign language. Also, in Karaoke, User's may want to sing to a faster than normal rhythm or look like rapper by slight
slower rhythm. In TTS (Text-To-Speech), the speed of story telling synthesis is important depending on a User’s
preference. The SoniferousSpeed is specified as a ratio, where 1 indicates the original speed; values other than 1
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indicate multiplicative time-scaling by the given ratio (i.e., 0.5 specifies twice as fast and 2.0 indicates half the original
speed). In the example below, the soniferous speed preference is indicated as twice as fast.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="AudioPresentationPreferencesType">
<VolumeControl>0.85</VolumeControl>
<FrequencyEqualizer>
-10 -10 -10 -10 -10 -10 -10 -10 -10 -10
-10 -10 O 0 0 0 10 10 10 10
-10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10
</FrequencyEqualizer>
<AudibleFrequencyRange>
<StartFrequency>20</StartFrequency>
<EndFrequency>20000</EndFrequency>
</AudibleFrequencyRange>
<Soundfield>
<ImpulseResponse
href="http://www.sac.or.kr/concertHall/hallImp.wav">
<SamplingFrequency>44100</SamplingFrequéncy>
<BitsPerSample>16</BitsPerSample>
<NumOfChannels>1</NumOfChannels>
</ImpulseResponse>
</Soundfield>
<SoniferousSpeed>0.5</SoniferousSpéed>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
/Description>
</DIZj>

6.4.8| DisplayPresentationPreferences

6.4.8.11 Introduction

This pubclause specifies a tool.for describing the preferences of a User regarding the presentation or
rendering of images and vide6s; This tool includes descriptions of preferences related to the polor and the
convgrsion of stereoscopic video. The ColorTemperaturePreference, the BrightnessPreference,
the saturationPrefexence and the ContrastPreference describe the preferences of a User regarding
the color of the displayed visual contents in terms of color temperature, brightness, saturation |and contrast,
each [of which is @ .usual color attribute of images. StereoscopicVideoConversion describes the
prefefences of a‘User related to the conversion of 2D video to 3D stereoscopic video and also the conversion
of 3D|stereoscopic video to 2D video.

6.4.8.2 ¢/, ‘DisplayPresentationPreferences syntax

SR 8 o o A
<!-- Definition of DisplayPresentationPreferences -->
SR i o

<complexType name="DisplayPresentationPreferencesType">
<complexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="ColorTemperaturePreference"
type="dia:ColorPreferenceType" minOccurs="0"/>
<element name="BrightnessPreference" type="dia:ColorPreferenceType"
minOccurs="0"/>
<element name="SaturationPreference" type="dia:ColorPreferenceType"
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minOccurs="0"/>

<element name="ContrastPreference" type="dia:ColorPreferenceType"

minOccurs="0"/>

<element name="StereoscopicVideoConversion"
type="dia:StereoscopicVideoConversionType" minOccurs="0"/>

</sequence>

</extension>
</complexContent>
</complexType>

6.4.8.3 Di$playPresentationPreferences semantics

Semantics offthe DisplayPresentationPreferencesType:

Name Definition

DisplayPrgsentationPreferencesType Tool that describes the display presentation preferencgs of a
User.

ColorTempgraturePreference Describes the color temperature that a User prefers. The color
temperature is defined as the correlated color temperature of
estimated illumination of thé-image to be displayed.

BrightnesgPreference Describes the brightnessithat a User prefers. The brightpess is
defined as an attributé of a visual sensation according td which
an area appearsdoemit more or less light.

SaturationPreference Describes the ‘saturation that a User prefers. The saturation is
defined as-the colorfulness of an area judged in propoftion to
its brighthess.

ContrastPreference Describes the contrast that a User prefers. The confrast is
defined to be the ratio of luminance between the lightgst and
darkest elements of a scene.

StereoscogicVideoConversion Describes the preferred parameters of a User for steredscopic
video conversion.

6.4.9 ColorPreference

6.4.9.1 Infroduction

The ColorPreferenceType is a tool that describes preferences related to color attributes. This subglause

specifies CollorPreferenceType, which is used as a type definition for ColorTemperaturePreferknce,

BrightnessPreference, SaturationPreference and ContrastPreference. Each of these elements
that reference ColorPreferenceType include a pair of color attribute values (Preferredvalue,
ReferenceValue) that guide how the color attribute of a displayed image should be controlled so that the
perceived color conforms to the preference of a User. The definition of the attribute value depends on the
color attribute to which the preference description is related.

48
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6.4.9.2 ColorPreference syntax

<= HHHHHHEH A S >
<!-- Definition of ColorPreference -——>
<V—— #H#4H4HHE4HAHHEA A A A A AR A AR A SR A AR RS ——>

<complexType name="ColorPreferenceType">
<complexContent>

<extension base="dia:DIABaseType">
<sequence>

<element name="BinNumber" type="mpeg7:unsignedl2"/>

<element name="Value" minOccurs="0"

maxOccurs="unbounded">

<complexType>
<sequence>
<element name="PreferredValue" type="mpeg/¢ursignedl2" />
<element name="ReferenceValue" type="mped{ tunsignedl2"/>
</sequence>
</complexType>
</element>
</sequence>
</extension>
/complexContent>
</conplexType>
6.4.9.3 ColorPreference semantics
Semgdntics of the ColorPreferenceType:
Name Definition
ColofPreferenceType Tool-that describes the color preferences of a User when|viewing visual
resources. The color preference can be described in ferms of color
temperature, brightness, saturation and contrast.
BinNpmber Describes the quantization level that Preferredvalue and
ReferenceValue take.
Valup Indicates the minimal unit that describes the color prefergnce of a User.
It includes two subelements: PreferredYValue and
ReferenceValue. If Preferredvalue is equal|to v1, and
ReferenceValue is equal to v2, it indicates that the User wants to
convert an image of value v2 into an image of value v1 with respect to
an attribute of color that ColorPreferenceType description] specifies.
PrefbrredVaty Deseribes-the-value-ofacoloratiribute—thata-Userprefets.
ReferenceValue Describes the value of a color attribute in an image that is used as

reference to express the Preferredvalue. If Referencevalue is
equal to zero, it means that ReferenceValue is not considered.

Table 2 gives the value definition of Preferredvalue and ReferenceValue for four attributes of color:

color temperature, brightness, saturation and contrast of images and videos to be displayed.
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Table 2 — Definition of PreferredvValue and ReferenceValue for each feature.

Attribute Name

Value Type

Value Definition

Value Range, Number of
Bins, Quantization Type

Color Temperature

Color Temperature is
specified in ISO/IEC
15938-3

Correlated color temperature of
estimated illumination of the
image to be displayed

The range [1667, 25000] is
quantized into 2% bins in a non-
uniform way as specified in
ISO/IEC 15938-3

Y-value in the YCbCr*

Mean value of Y-values of all

color space

displayed

Brightness X pixels in the image to be The .ranlg(lal [9’1] IS umf;r;nly
CUIUI SpPdalte dISplayed gudalitZed. NuUmper O DTS 3 .
. S-value in the HSV* Mean v_alue of S—values of all The range [01]-is uniformly
Saturgtion color space pixels in the image to be antized. Nuinber of bins |< 2'2
P displayed qu ) - -
. . | Standard deviation of Y-values . .
Contrast Y-value in the YCbCr of all pixels in the image to be The_range [0.1] is ur|for1r;1Iy

duantized. Number of bins [<2'“.

* The color spa
specified there.

6.49.4 Cg

EXAMPLE
that the pairs
mapping funct
may convert in
use of the Dis

lorPreferences example

Ces YCbCr and HSV are specified in ISO/IEC 15938-3. The standard expressions of Y value and S value dre also

ColorPreference allows multiple occurrences of the'pair (Preferredvalue, ReferenceValue), SO
an be used to find an optimal mapping of color attributes, for example, through selection among avpilable
ons or interpolation by using the pairs as poles. Based on the obtained mapping strategy, an appljcation
hages so that the resulting images satisfy the User preference for color. The following example shovs the
blayPresentationPreferences description-ool to express color preference of the User.

<DIA>
<Descri
<Us

<User>

<Valwe>

</Value>
<Value>

Szl

btion xsi:type="UsageEnvirenmentType">
geEnvironmentProperty xsi<type="UsersType">

<UserCharacteristic¢ xsi:type="DisplayPresentationPreferencesType">
<ColorTemperaturePreference>
<BinNumber>255</BinNumber>

<PreferredValue>110</PreferredvValue>

<ReferenceValue>127</ReferenceValue>

<PreferredValue>156</PreferredvValue>
<ReferenceValue>151</ReferenceValue>

[c=m

<Value>

<PreferredValue>200</PreferredvValue>
<ReferenceValue>192</ReferenceValue>

</Value>

</ColorTemperaturePreference>
<BrightnessPreference>
<BinNumber>255</BinNumber>

<Value>

<PreferredValue>138</PreferredvValue>
<ReferenceValue>103</ReferenceValue>

</Value>
<Value>

<PreferredValue>152</PreferredvValue>
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<ReferenceValue>150</ReferenceValue>
</Value>
</BrightnessPreference>
<SaturationPreference>
<BinNumber>255</BinNumber>
<Value>
<PreferredValue>94</PreferredvValue>
<ReferenceValue>80</ReferenceValue>
</Value>
</SaturationPreference>
<ContrastPreference>
<BinNumber>255</BinNumber>

</DI]

<Value>
<PreferredValue>80</PreferredvValue>
<ReferenceValue>70</ReferenceValue>
</Value>
</ContrastPreference>
</UserCharacteristic>

</User>
</UsageEnvironmentProperty>
/Description>
>

6.4.10 StereoscopicVideoConversion

6.4.10.1 Introduction

This s
of a
stereq

6.4.10.2 StereoscopicVideoConversionsyntax

ubclause specifies User preferences related to.stereoscopic video conversion. Specifically
Jser related to the conversion of 2D videoto"3D stereoscopic video and also the con
scopic video to 2D video are specified.

, preferences
ersion of 3D

<t--
<t--
Lll==

<com

WA A A S A A A >

Definition of SteredoscopicVideoConversion -—>

FHAFH AR A AR A R A A R R A R R >

pblexType name=YStereoscopicVideoConversionType">
complexContent>
<extension-base="dia:DIABaseType">
<sedquence>
<element name="From2DTo3DStereoscopic" minOccurs="0">
<complexType>
<sequence>
<element name="ParallaxType">

SIMPpIcTyDE
<restriction base="string">
<enumeration value="Positive"/>
<enumeration value="Negative"/>
</restriction>
</simpleType>
</element>

<element name="DepthRange" type="mpeg7:zeroToOneType"/>
<element name="MaxDelayedFrame" type="nonNegativelInteger"

minOccurs="0"/>
</sequence>
</complexType>
</element>
<element name="From3DStereoscopicTo2D" minOccurs="0">

© 180/
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<complexType>
<sequence>

<element name="LeftRightInterVideo">
<simpleType>
<restriction base="string">

<enumeration value="Left"/>
<enumeration value="Right"/>
<enumeration value="Intermediate"/>

</restriction>
</simpleType>
</element>

</e
</comp]
</complexT

Saecuancao
1

</complexType>
</element>
</sequence>
ktension>
lexContent>

ype>

6.4.10.3 StereoscopicVideoConversion semantics

Semantics of

the StereoscopicvideoConversionType:

Name Definition

StereoscogicVideoConversionType Tool that describes a _User's preference for stereoscopid video
conversion.

From2Dto3[Stereoscopic Describes parameters to perform 2D to 3D stereoscopid video
conversion.

ParallaxType Describes the type of parallax including negative and pgositive
parallaxes:

DepthRangs Describes the range of 3D depth perceived by the User. The range
isithe distance between monitor screen and objects in 3D. It$ value
is- varied at [0.0,1.0], where 0.0 and 1.0 indicate the lowest and
highest of the depth, respectively.

MaxDelayedFrame Describes the maximum interval of a delayed frame.

From3DStereoscopicTo2D Describes parameters to perform 3D stereoscopic to 2D| video
conversion.

LeftRightIntervVideo Describes the video between the left and right video [of the
stereoscopic video that is preferred by the User when con)erting
3D stereoscopic video into 2D video.
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6.4.10.4 StereoscopicVideoConversion example

EXAMPLE The following example shows the use of the StereoscopicVideoConversionType description tool.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="DisplayPresentationPreferencesType">
<StereoscopicVideoConversion>
<From2DTo3DStereoscopic>
<ParallaxType>Positive</ParallaxType>
DeplilRange-u. / Deptlllkarige
<MaxDelayedFrame>3</MaxDelayedFrame>
</From2DTo3DStereoscopic>
<From3DStereoscopicTo2D>
<LeftRightInterVideo>Right</LeftRightIntervVideo>
</From3DStereoscopicTo2D>
</StereoscopicVideoConversion>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
/Description>
</DIZj>

6.4.11 GraphicsPresentationPreferences

6.4.11.1 Introduction

This $ubclause specifies presentation preferences felated to graphics media. Attributes related|to the User's
prefefred emphasis of geometry, texture and animation are described. In constrained resource g¢nvironments,
a suifable trade-off considering such preferences could be determined considering the available network
bandyidth or computational resources.

6.4.11.2 GraphicsPresentationPreférences syntax

N et W 0 i i A
<!--| Definition of GraphicsPresentationPreferencesType -->
<V——| #4#4#H44H#4HHHH AL RS HSHAHHHHHHHERHEH A H R H SRS EHHE ——>

<complexType name="GraphicsPresentationPreferencesType">
complexContent>
<extefision base="dia:UserCharacteristicBaseType">
<sequence>
<element name="GeometryEmphasis" type="mpeg7:zeroToOneTyp§
minOccurs="0"/>
element name="TextureFmphasis" type="mpeg7:zeroToOneType"l
minOccurs="0"/>
<element name="AnimationEmphasis" type="mpeg7:zeroToOneType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.4.11.3 GraphicsPresentationPreferences semantics

Semantics of

GraphicsPresentationPreferencesType:

Name Definition

GraphicsPresentationPreferenceType  Tool for describing the graphics presentation preferences of a
User.

GeometryEmphasis Describes the emphasis that a User prefers regarding the
degradation of geometry for graphics. This emphasis is
described with a float between U (maximum degradation
preferred) and 1 (no degradation preferred).

TextureEmghasis Describes the emphasis that a User prefers® régarding the
degradation of the texture for graphics.~This emphasis is
described with a float between 0 (maximum degradation
preferred) and 1 (no degradation preferred).

AnimationEmphasis Describes the emphasis that a ‘User prefers regarding the

degradation of the animation\for’graphics. This emphasis is
described with a float between 0 (maximum degradation
preferred) and 1 (no degradation preferred).

6.4.11.4 GrpphicsPresentationPreferences example

EXAMPLE

The Geometr
valuator interfd
and animation

The example below shows an instance example’of the emphasis based graphics preference descfiption.
Emphasis, AnimationEmphasis and TextlreEmphasis can be input by the User using a grgphics
ce. With this example, the adaptation engine does not degrade the geometry component. For the {exture
components, the adaptation engine uses.its)own interpretation for the emphasis values for the adaptgtion.

<DIA>
<Descri
<Us

<Ge

</U

</Descr
</DIA>

btion xsi:type="UsageEnvirenmentType">
geEnvironmentProperty \&si:type="UsersType">
<User>
<UserCharacteristic xsi:type="GraphicsPresentationPreferencesType">
metryEmphasis>1.09</GeometryEmphasis>
<TextureEmphasis>0.5</TextureEmphasis>
<Animatd onEmphasis>0.5</AnimationEmphasis>
</User@haracteristic>
</User>
ageEnyirenmentProperty>
L ptioh>

6.4.12 ConversionPreference

6.4.12.1 Int

roduction

In the resource adaptation process, various types of conversions may be carried out when a terminal or
network cannot support the consumption or transport of a particular modality or format. For each resource,
there may be many conversion possibilities. Given that a User will have preference for certain modalities or

formats over

others, the role of the ConversionPreference tool is to enable Users to specify these

preferences to guide the conversion of resources.

54

© ISO/IEC 2004 — Al rights reserved



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

Similarly to PresentationPriorityPreference, the User has two ways for identifying resources. The
general way is applied to all resources of a certain original modality or format, and the specific way is applied
to the specific resources in which the User is interested.

User preference for a conversion is divided into two levels, qualitative and quantitative. First, a User can
specify the relative orders for possible conversions of each original modality or format. The orders help an
adaptation engine find the destination modality or format when the original one needs to be converted under a
given constraint. Second, a User can further specify the numeric weights for conversions, which can be
considered as a User’s QoS preferences on the conversion of one modality or format to another.

6.4.12.2 ConversionPreference Syntax

<U——| #####HHH A A A A A H A AR A A ——>
<!-- Definition of ConversionPreference -——>

<D= #tfA A A A A A >

<complexType name="ConversionPreferenceType">
complexContent>
<extension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="GeneralResourceConversiomns¥
type="dia:ResourceConversionType" minOccurs="0"/>
<element name="SpecificResourceConvergions"
type="dia:SpecificResourceConveksionsType" minOccurs="0"/>
</sequence>
</extension>
/complexContent>
</coplexType>

<complexType name="ResourceConversioaType">
complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name=!"@enversion" type="dia:ConversionType" minOdcurs="0"
maxOccurs="unbounded" />
</sequence>
</extension>
/complexContent>
</coplexType>

<complexType name="ConversionType">
complexContient>
<extension base="dia:DIABaseType">
Ssequence>
<element name="From" type="mpeg7:ControlledTermUseType"
minOccurs="0"/>

laomant nomoa "Ml + a7 e ContrallodTorml] Tszoall
—SHe- et == Yo Hoeg—— HeForr—TeareHiose=—yP

</sequence>
<attribute name="order" type="nonNegativelnteger" use="required"/>
<attribute name="weight" type="mpeg7:nonNegativeReal" use="optional"
default="1.0"/>
</extension>
</complexContent>
</complexType>

<complexType name="SpecificResourceConversionsType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Object" minOccurs="0" maxOccurs="unbounded">
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<complexType>
<complexContent>
<extension base="dia:ResourceConversionType">
<attribute name="target" type="anyURI"
use="required"/>
</extension>
</complexContent>
</complexType>
</element>
</sequence>

</extension>

</comp]

L oxContant

</complexT

ype>

6.4.12.3 Cg

Semantics of

nversionPreference semantics

ConversionPreferenceType:

Name Definition

ConversionPreferenceType Tool for describing the conversion choices for different resources

GeneralRedgourceConversions  Describes the conversion choiées for resources in general wgy. All
resources of the same originrakmodality or format bear the same fule to
be converted.

SpecificRgsourceConversions Describes the conversion choices for specific resources known by

some priori knowledge, e.g., highlight/summary.

Semantics of

ResourceConversionType:

Name Definition
ResourceCdnversionType  Tool for describing the conversion choices.
Conversion Describes a conversion.

Semantics of[ConvexsidonType:

Name Definition

ConversionType Tool for describing the choices for a conversion.

From Describes the original modality or format of a resource. CS's that may be
used for this purpose are the ContentCs, the AudioCodingFormatCs
and the VisualCodingFormatCs defined in ISO/IEC 15938-5.

To Describes the destination modality or format of a resource. CS's that may
be used for this purpose are the ContentCs, the
AudioCodingFormatCS and the VisualCodingFormatCsS defined in
ISO/IEC 15938-5.
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Name Definition

order Describes the order of the conversion corresponding to

modality/format indicated by From and the destination m

the original
odality/format

indicated by To. The order represents the qualitative preference of the User
on that conversion. Conversion of high order is carried out before
conversion of low order. The smaller the value is, the higher the order is,
except that when value is 0, the corresponding conversion is forbidden.

weight Describes the weight of the conversion corresponding to the original
modality/format indicated by From and the destination modality/format
indicated by To. The weight represents the quantitative preférence of the
User on that conversion. The weight has the non-negative |real type. lts
default value is 1.0.
Semdgntics of SpecificResourceConversionsType:
Namg Definition
SpecfificResourceConversionsType Tool for describing the canyersion choices for specif|c resources.
Objeft Describes a specificcobject of a resource that may be converted.
The object may be ‘& whole resource (e.g., a video) [or a segment
of a resource (€:g., a segment of video).
targpt Refers to the object of the resource.
6.4.12.4 ConversionPreference examples
EXAMPLE 1 In this first example the User wants to apply generally some conversion rules to video resqurces, where it
is mosgt desired that the videos be retained if possible (i.e., order of video-to-video is 1). However, if ideos must be

conve
it may

ted, they should be converted to_audios first (order of video-to-audio is 2). If the resources again mus
ultimately be converted to image or text.

t be converted,

<DIA

Description xsi:&ype="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="ConversionPreferenceType">
<GeneralResourceConversions>
<Conversion order="1" weight="1.0">
<From href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7 :Name>Video</mpeg7:Name>

</From>

<To href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7:Name>Video</mpeg7 : Name>
</To>
</Conversion>
<Conversion order="3" weight="1.0">
<From href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7:Name>Video</mpeg7 : Name>
</From>
<To href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.1">
<mpeg7 :Name>Image</mpeg7 :Name>
</To>
</Conversion>
<Conversion order="2" weight="1.0">
<From href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">

© ISO/IEC 2004 — Al rights reserved
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<mpeg7 :Name>Video</mpeg7:Name>
</From>
<To href="urn:mpeg:mpeg7/:cs:ContentCS:2001:1">
<mpeg7 :Name>Audio</mpeg7:Name>
</To>
</Conversion>
<Conversion order="4" weight="1.0">
<From href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7 :Name>Video</mpeg7:Name>
</From>
<To href="urn:mpeg:mpeg7/:cs:ContentCS:2001:5">
<mpeg7:Name>Text</mpeg7:Name>

</To>
</Conversion>
</GeneralResourceConversions>
</UserCharacteristic>

</User>
</Ug$ageEnvironmentProperty>
</Descrfiption>
</DIA>
EXAMPLE 2 In this second example, the User is interested in a specifie’ sresource of video, |where
SpecificResfourceConversions is used and the order of video-to-video conversioniis‘given a value of 1. Moreqver, in

low-constraint
weight of videg

conditions, the User prefers to retain the video modality more than ustal;’so he assigns a value of 1.5
-to-video. In the target address, IT1 is the ID of that video resource in‘the document named ‘DI.xml’.

to the

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsdgeEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="ConversionPreferenceType">
<SpecificResourceConversions>
<Object target="http:4Ymyhost.org/DI.xml#IT1">
<Conversion ordgr="1" weight="1.5">
<From
hrefeurn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg’ :Name>Video</mpeg7:Name>
</Exem>
<Ta
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7:Name>Video</mpeg7 :Name>
</To>
</Conversion>
<Conversion order="2" weight="1.0">
<From
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7:Name>Video</mpeg7 :Name>
</From>
TU
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.1">
<mpeg7 :Name>Image</mpeg7: Name>
</To>
</Conversion>
<Conversion order="3" weight="1.0">
<From
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7 :Name>Video</mpeg7:Name>
</From>
<To
href="urn:mpeg:mpeg7:cs:ContentCS:2001:1">
<mpeg7 :Name>Audio</mpeg7:Name>
</To>
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</Conversion>
<Conversion order="4" weight="1.0">
<From
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7 :Name>Video</mpeg7 :Name>
</From>
<To
href="urn:mpeg:mpeg7:cs:ContentCS:2001:5">
<mpeg7:Name>Text</mpeg7:Name>
</To>
</Conversion>
</Object>
</SpecificResourceConversions>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
/Description>
</DIZj>

6.4.13 PresentationPriorityPreference
6.4.13.1 Introduction

PrespntationPriority is a tool to let the User have choices-on the presentation qualitigs of different
resources at the output of the content adaptation process. For this purpose, the User will [give different
priorijes for different resources. Without this tool, the User has'to accept any adaptation solutioh provided by
the provider. There are two different ways for identifying the, ‘resources. The first is the general|way in which
the Uger identifies the resources based on their original modalities and genres. In this case, the User gives the
same| priority for all resources of certain modality or certain genre. The second is the specific way in which the
User |dentifies some specific resources using some*known URI. In this case, the User may have some priori
knowledge of the resources, e.g., through a highlight/summary.

An example is when a User accesses a Miss. World website and the User is interested in images. For this
case,|the User gives a high priority for image resources. The result is that images will be adaptgd with higher
quality than usual (i.e., without having the' User’s priorities). Yet, other resources will be of coufse degraded
becayse the total bandwidth constraint.is likely fixed.

6.4.13.2 PresentationPriorityPreference syntax

O e W 0 i i A
L[ == Definitien—of PresentationPriorityPreference ==>

<= ##FHHFE RIS E A A R A R A R R A >

<complexTypelmame="PresentationPriorityPreferenceType">
complexContent>
<eXtension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="GeneralResourcePriorities"
type="dia:GeneralResourcePrioritiesType" minOccurs="0"/>
<element name="SpecificResourcePriorities"
type="dia:SpecificResourcePrioritiesType" minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="GeneralResourcePrioritiesType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="ModalityPriorities"
type="dia:ModalityPrioritiesType" minOccurs="0"/>
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<element name="GenrePriorities" type="dia:GenrePrioritiesType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="SpecificResourcePrioritiesType">

<complexContent>
<extension base="dia:DIABaseType">

<sequence>
<element name="Object" minOccurs="0" maxOccurs="unbounded">

k,UlllelCAT_bec
<attribute name="priorityLevel" type="mpeg7:nonNegativeRdgal"
use="optional" default="1.0"/>
<attribute name="target" type="anyURI" use="required!/>
</complexType>
</element>
</sequence>
</ektension>
</complexContent>
</complexType>

<complexType name="ModalityPrioritiesType">

<comple¢xContent>
<exfension base="dia:DIABaseType">

<sequence>
<element name="Modality" minOccurs="0" maxOccurs="unbounded">
<complexType>
<complexContent>
<extension base="mpedhiControlledTermUseType">
<attribute name=YpriorityLevel"
type="mpegiinonNegativeReal" use="optional"
default="d\.0"/>
</extension>
</complexContent>
</complexType>
</element>
</sequence>

</ektension>
</complexContent>
</complexType>

<complexType name="GenrePrioritiesType">
<compleé¢xContent>
<exfension Yase="dia:DIABaseType">

<sequenge>
<element name="Genre" minOccurs="0" maxOccurs="unbounded">
<complexType>
<complexContent>
<extension base="mpeg7:ControlledTermUseType">
<attribute name="priorityLevel"
type="mpeg7:nonNegativeReal" use="optional"
default="1.0"/>
</extension>
</complexContent>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>
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6.4.13.3 PresentationPriorityPreference semantics

Semantics of PresentationPriorityPreferenceType:

Name

Definition

PresentationPriorityPreferenceType Tool for describing the presentation priorities
resources. This tool allows the User to customize the

presentation qualities of different resources.

for different

GeneralResourcePriorities

Describes the presentation priorities for resources in a

general way. In this case the User has.s
knowledge of the content source, e.g., original
genres.

pme general
modalities or

Spec

i ficResourcePriorities

Describes the presentation priorities’” for spec
known by some priori knowledge;-e.g., highlight

fic resources
summary.

Semdntics of GeneralResourcePrioritiesType:
Nams Definition
GenefralResourcePrioritiesType Tool for describing the presentation priorities for |resources in

general way, based on their modalities and genres.

ModallityPriorities Describes“the presentation priorities for all resourcks of certain
modalities.

GenrpPriorities Describes the presentation priorities for all resourcks of certain
genres.

Semdgntics of SpecificResourtePrioritiesType:

Name Definition

SpecfificResourcePrioritiesType Tool for describing the presentation priorities | for specific

resources.

Obje

Describes a specific object of a resource. The obje
different layers, e.g., a whole document, a video, a 1

ct can be of
noving region

m-tha vidan ate

T trre— VTG CoOT—CtoT

priorityLevel

Specifies the value of priority for an object of a resource. The

priorityLevel is of non-negative real type. The larger

the value is,

the higher the priority is; when the value is 0, the object is

removed. The default value of priorityLevel is 1.0.

target

References to a specific object of interest of the resource.
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Semantics of

ModalityPrioritiesType:

Name

Definition

ModalityPrioritiesType

modalities.

Tool for describing the presentation priorities for resources of certain

Modality

Describes a certain modality. A CS that may be used for this purpose is the

ContentCs defined in ISO/IEC 15938-5.

Semantics of

GenrePrioritiesType:

Name Definition

GenrePriorfitiesType Tool for describing the presentation priorities for resourcésyof certain genres,
regardless of their modalities.

Genre Describes a certain genre. A CS that may be used for this purpose (s the

GenrecCs defined in ISO/IEC 15938-5.

6.4.13.4 PresentationPriorityPreference examples

EXAMPLE 1
have high qual
gives prioritylLq

This example shows the presentation priority preference for general resources, where a User wig
ty for video by assigning a priorityLevel of 1.5 to video'resources. The User is also interested in Spo
vel of 1.6 to this genre. So, the resources of videé’modality and Sports genre, especially the Sport

hes to
ts and
ideos,

should have better qualities after adaptation. Note, that the UsSer already knows the default priorityLevel of resourceg is 1.0.
<DIA>
<Description xsi:type="UsageEnvirommentType">
<UsggeEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristfig* xsi:type="PresentationPriorityPreferenceType">
<GeneralResourcePriorities>
<ModatityPriorities>
<Modality priorityLevel="1.5"
href="urn:mpeg:mpeg7:cs:ContentCS:2001:4.2">
<mpeg7 :Name>Video</mpeg7:Name>
</Modality>
</ModalityPriorities>
<GenrePriorities>
<Genre priorityLevel="1.6"
href="urn:mpeg:mpeg7:cs:GenreCS:2001:1.6">
<mpeg7 :Name>Sports</mpeg7:Name>
</Genre>
</GenrePriorities>
</GeneralResourcePriorities>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
</DIA>
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EXAMPLE 2 This example shows the presentation priority preference for some specific resources. In this case the
User has already a highlight of the web page, and is interested in item 1 and item 3 of the web page. Then, the User will
select these items and give high priorityLevels, 1.6 and 1.5, for item 1 and item 3, respectively. The system may

automatically insert the URIs of the specific resources into the description for the User.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>

<UserCharacteristic xsi:type="PresentationPriorityPreferenceType">

<SpecificResourcePriorities>
<Object priorityLevel="1.6"

Target="http://mMyNost.orqg/Dl.xmIFITI"
<Object priorityLevel="1.5"
target="http://myhost.org/DI.xml#IT3"/>
</SpecificResourcePriorities>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>

/Description>

</DIj>

6.4.14 FocusOfAttention

6.4.14.1 Introduction

This $ubclause specifies the User’s preferences relatedito multimedia segments. Specifically,
attenfjon in a given resource such as audio, visual, audio-visual and/or text contents.
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@ DIA Description (ISO/IEC 21000-7) >

<DIA>
<Description xsi:type="UsageEnvironmentType">
<User>
<PresentationPreferences>
<FocusOfAttention>
<ROI uri="stillroi.xml#region1" />
</FocusOfAttention>
</PresentationPreferences>
</User>
</Description>

fz </DIA>
(U

9 ROI Description as “stillroi.xml” (ISO/IEC 15938-5) )

<Mpeg7>
<DescriptionUnit xsi:type="StillRegionType" id="region1">
<SpatialMask>
<SubRegion>
<Box mpeg7:dim="2 2">120 141 180 177</Box>
</SubRegion>
</SpatialMask>
</DescriptionUnit>

@ </Mpeg7> }

Figure 5 — l|lustration of the link between the FocusOfAttention ROl and an external description of the
ROI based on ISO/IEC 15938-5"description tools.

With regards [to text-based media, the focus of attentionis specified in terms of the User’s preferred keywords,
presentation gpeed, font types and sizes. As with audio-visual media, text can be summarized, e.g., based on
a User’s preferred keywords. When a User presents’the preferred keyword(s), a server can adapt and deliver
more meaningful and effective text information,

6.4.14.2 FolcusOfAttention syntax

<V—— H4#4HFHHHHFHHHHFHHFHRHE IR A SR H SRS S -
<!-- Definition of FocusQfAttentionType ==
SR 8 i i i i e

<complexType name="FocusOfAttentionType">
<comple¢xContent>
<exftension base="dia:UserCharacteristicBaseType">
<choitee minOccurs="0">
<element name="ROI" minOccurs="0">
<complexType>
<attribute name="uri" type="anyURI" use="required"/>
<attribute name="updatelnterval" type="mpeg7:nonNegativeReal"
use="optional" default="0"/>
</complexType>
</element>
<element name="TextFocusOfAttention"
type="dia:TextFocusOfAttentionType" minOccurs="0"/>
<element name="SceneObjectFocusOfAttention"
type="mpeg7:MedialLocatorType" minOccurs="0"/>
</choice>
</extension>
</complexContent>
</complexType>
<complexType name="TextFocusOfAttentionType">
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<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Keyword" minOccurs="0" maxOccurs="unbounded">
<complexType>
<simpleContent>

<extension base="mpeg7:TextualType">
<attribute name="preferencevValue"
type="mpeg7:preferencevValueType"
use="optional" default="10"/>
</extension>
</simpleContent>

</co

<com,

</complexType>
</element>
<element name="Font" type="dia:FontType" minOccurs="0@{"/>
</sequence>
<attribute name="textPresentationSpeed" type="mpeg7:nonNegati
use="optional" />
</extension>
/complexContent>
hplexType>

blexType name="FontType">
complexContent>
<extension base="dia:DIABaseType">
<attribute name="fontColor" type="token" use="optional"/>
<attribute name="fontSize" type="podsitivelnteger" use="option
<attribute name="fontType" type="token" use="optional"/>

reReal"

hl"/>

</extension>
/complexContent>

</coplexType>

6.4.14.3 FocusOfAttention semantics

Semgntics of the FocusOfAttentionfype:

Name Definition

FocupOFAttentionType Tool for describing the presentation preference of a Uspr on parts of
resources.

ROT Describes a User’s interest for an audio-visual segment, including a still
region, moving region or video segment. The reference|is made to a
description of such a segment.

uri Describe the URI in which a description of a the segment ¢xists.

updaf&lnterval Describes a time interval in seconds for a region of jnterest to be

Aatadl Tl alaf 1+ 1 H fal | NN ol 4 H
tpGatea— e aerautvarte—1S—U,—WniC—CorresSponas—to still frame or
region.

TextFocusOfAttention

to be presented to a User.

Designates the User’s preferred keywords for which the relevant text is

SceneObjectFocusOfAttention

resources (audio, text and/or visual objects). A scene
uniquely be identified by MedialLocatorType which i
ISO/IEC 15938-5.

Designates an object of interest in a scene consisting of multiple

object should
s specified in
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Semantics of the TextFocusOfAttentionType:

Name Definition

TextFocusOfAttentionType Tool for describing the User’s preferred keywords for which the relevant
text is to be presented to a User.

Keyword Describes a User’'s preferable words so that a provider (server) of
resources in text can adapt the original text resources to appropriate
amounts of relevant texts based on the keywords.

Font Described the Users preference of font atiributes for text |[to be
presented.
textPreserltationSpeed Describes the User’s preference for speed on text presentation. The

speed of text presentation is defined as the average numper of
characters in second to be appeared on a display device.

Semantics of|the FontType:

Name Definition

FontType Tool for describing the size, eolor and type of font.
fontColor Describes the color of fonts for text.

fontSize Describes the sizeof-fonts for text.

fontType Describes thetype of fonts for text.

6.4.14.4 FocusOfAttention examples

EXAMPLE 1 The description example below (stillroi.xml) is based on description tools defined in the ISO/IEC 1$938-5
specification and represents a User’'s)ROI. It is expressed by the Box element with the size of (120 141 180 177) in|which
the first two nymbers (120, 141).indicate the x- and y- coordinates for the top left corner point and the last two nymbers
(180, 177) for the bottom right Corner points of a rectangular ROI. This ROl information can then be sent to a server{where
a transcoder adapts the original image resource according to the ROI. For example, the resolution of the original image
can be reduced around the) ROI to fit the display size of a User’s terminal.

<Mpeg7>
<Descripti®nUnit xsi:type="StillRegionType" id="regionl">
<SpatialMask>
<SubRegion>
<Box mpeg7:dim="2 2">120 141 180 177</Box>
</SubRegion>
</SpatialMask>
</DescriptionUnit>
</Mpeg7>

ROI for still region: In real time or non-real time, a User can designate the ROI of an image frame through a mouse pointer
or with an eye-tracking software. By doing so, the description for the corresponding ROI can be generated based on
ISO/IEC 15938-5 tools, e.g., StillRegionType as shown in the description example above. The example below presents
the information of a User's ROI as part of the presentation preference tool. In this specification, FocusOfAttention
references the actual ROI description. In the example below, the ROI refers to region1 in stillroi.xml.
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<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="FocusOfAttentionType">
<ROI uri="stillroi.xml#regionl"/>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
</DIA>

ROI fgr moving region: A User can define a moving region in which a semantic object is located in the vidgo content. The

ROI f¢r a moving region can be generated through a mouse pointer or with eye-tracking software. By

doing so, the

description for the corresponding spatio-temporal region can be generated periodically based with ‘a'Specified time interval.

The example below represents a User's ROI, where a still ROI description is generated and updates are m

ade every 0.5

seconfls. So, a periodic generation of a still ROl is used to describe a moving ROI description-’As with thg still ROI case,

the actual ROI description is generated based on ISO/IEC 15938-5 tools.

<DIA
Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="FocusOfAtténtionType">
<ROI uri="stillroi.xml#regionl" ,updateInterval="0.5"/>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
/Description>
</DIA>

EXAMPLE 2 The following example illustrates the use of applying focus of attention for text. Mobile tef!
have a wide range of different display sizes. Fhe amount of text information presented on a screen depen

minals usually
ds on the font

sizes pf the text characters at a time instance. The User may want to display as many characters as possible on the
screen at one time as long as the displayed characters are readable. Additionally, the font type can be a User preference
on display. Also, a User wants to receive text data based on their interested topics or others. The following ¢xample shows

a Use[’s text presentation preferencés with his/her preferred key words, text presentation speed, font size

font color and

font type. With this description; a text streaming server is able to provide more focused text information for the User.

<DIA
Descriptiontxsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
fUser>
<UserCharacteristic xsi:type="FocusOfAttentionType">
<TextFocusOfAttention textPresentationSpeed="9">
<Keyword preferenceValue="50">ronaldo</Keyword>
AEeywOrLad pPrelereliCevdluce= U KdAlllT ASYyWOL 4
<Keyword preferenceValue="20">brazil</Keyword>
<Font fontColor="black" fontSize="10" fontType="arial"/>
</TextFocusOfAttention>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
</DIA>
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6.4.15 Auditorylmpairment

6.4.15.1 Introduction

The AuditoryImpariment tool is used to describe the characteristics of a particular User's auditory
deficiency. The description can be used by the audio resource adaptation engine to optimize the experience of
audio contents for the User. The hearing threshold shift of a User is described. The description can be used to
compensate the User’s auditory impairment such as hearing loss during the adaptation. The tool is meant to
be used in case of small hearing loss. For people with more than minimal impairments, gain changes to match
the audiogram are normally not sufficient.

6.4.15.2 Additorylmpairment syntax
<U—— H4H4HHHFHAFHHHHF AR HEH A FE AR AR >
L[ == Defgnition of AuditoryImpairment ==
SR 8 i A b
<complexType name="AuditoryImpairmentType'">
<comple¢xContent>
<exfension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="RightEar" type="dia:AudiogramType"/>
<element name="LeftEar" type="dia:Audiogramlype"/>
</sequence>
</ektension>
</complexContent>
</complexType>
<complexType name="AudiogramType">
<comple¢xContent>
<exfension base="dia:DIABaseType">
<sequence>
<element name="Freqgl25Hz" type="float" minOccurs="0"/>
<element name="Freg250Hz" type="float"/>
<element name="Freg500Hz" type="float"/>
<element name="Freql000Hz" type="float"/>
<element name="Freql500Hz" type="float" minOccurs="0"/>
<element name="Freq2000Hz" type="float"/>
<element name="Freg3000Hz" type="float" minOccurs="0"/>
<element name="Freg4000Hz" type="float"/>
<element( name="Freg6000Hz" type="float" minOccurs="0"/>
<elemeng -name="Freq8000Hz" type="float"/>
</sequenge>
</ektensiénp
</complexContent>
</complexType>

6.4.15.3 Auditorylmpairment semantics

Semantics of

AuditoryImpairmentType:

Name

Definition

AuditoryImpairmentType Describes the impairment of a User's auditory system for the left and the right

ear.
RightEar Describes the impairment of the right ear.

LeftEar Describes the impairment of the left ear.
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Name Definition

AudiogramType Describes the value for the hearing threshold shift

(hearing level in dB) for N Hz for one ear.

measured as dB HL

FregNHz Describes each element of the Audiogram and represents the threshold shift at
the frequencies N = 125, 250, 500, 1000, 1500, 2000, 3000, 4000, 6000,

8000 Hz.

6.4.1%.4 Auditorylmpairment example

EXAMPLE An example measurement of the audiogram of a User is provided in Figuré 6. The desc

fiption of these

measyrements can help an audio resource adaptation engine to provide an improved quality~of audio by conpensating the

hearing loss in the left ear.
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The description of the Audiogram in Figure 6 is provided below.

Figure 6 — Audiogram of a measurement of the auditory impairment

<DIA

<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">

<User>

<UserCharacteristic xsi:type="AuditoryImpairmentType">

<RightEar>

<Freqg250Hz>0.0</Freq250Hz>
<Freg500Hz>5.5</Freq500Hz>
<Freql000Hz>-0.2</Freql000Hz>
<Freq2000Hz>-2.0</Freq2000Hz>
<Freq4000Hz>1.5</Freq4000Hz>
<Freqg8000Hz>5.5</Freq8000Hz>

</RightEar>
<LeftEar>

© ISO/IEC 2004 — Al rights reserved
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<Freg250Hz>9.0</Freq250Hz>
<Freqg500Hz>-1.5</Freq500Hz>
<Freql000Hz>9.0</Freql000Hz>
<Freq2000Hz>9.0</Freq2000Hz>
<Freq4000Hz>9.0</Freq4000Hz>
<Freg8000Hz>10.0</Freq8000Hz>

</LeftEar>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
</Description>
</DIA>

6.4.16 Visuallmpairment
6.4.16.1 Infroduction

Visual Impairment covers a wide range of conditions. The various forms of visual impairmentinclude difficulty
to read the fjne print, low vision that cannot be corrected by standard glasses, total blindness, color vision
deficiency, i.qg., the inability to recognize certain colors. The low vision conditions, due‘to their wide variety, are
described by fthe User's symptoms, but the names of conditions are not described.

6.4.16.2 Visuallmpairment syntax

<U—— H4#4HFHFHAFHHHEF AR A AR HAFE RS AR HES ——>
<!-- Definition of VisualImpairment ==
SR 8 i i i i i A

<complexType name="VisualImpairmentType">
<comple¢xContent>
<exfension base="dia:UserCharacterisgticBaseType">
<sequence>
<element name="Blindness" minOccurs="0">
<complexType>
<attribute name=%eyeSide" use="required">
<simpleType>
<restriction base="NMTOKEN">
<ehumeration value="both"/>
<enumeration value="left"/>
<enumeration value="right"/>
</restriction>
</simpleType>
<Jettribute>
</EemplexType>
</eleméent>
<element name="LowVisionSymptoms"
type="dia:LowVisionImpairmentType" minOccurs="0"/>
<element name="ColorVisionDeficiency"
type="dia:ColorVisionDeficiencyType" minQccurs="0"
</sequence>

<attribute name="rightSight" type="float" use="optional"/>
<attribute name="leftSight" type="float" use="optional"/>
</extension>
</complexContent>
</complexType>

<complexType name="LowVisionImpairmentType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="LossOfFineDetail"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
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<element name="LackOfContrast"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="LightSensitivity"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="NeedOfLight"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="CenterVisionLoss"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="PeripheralVisionLoss"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="Hemianopia" minOccurs="0">
<complexType>

</co

<com

</co

<attribute name="side" use="required">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="left"/>
<enumeration value="right"/>
</restriction>
</simpleType>
</attribute>
</complexType>
</element>
</sequence>
</extension>
/complexContent>
hplexType>

blexType name="VisualImpairmentDegreeTlype">
complexContent>
<extension base="dia:DIABaseType''>
<choice>
<element name="NumerigBegree" type="mpeg7:zeroToOneType"/
<element name="TextudlDegree">
<simpleType>
<restrictien base="token">
<enumeration value="Severe"/>
<entmeration value="Medium"/>
<epumeration value="Mild"/>
</restriction>
</simpleType>
</element>
</choiee>
</extension>
/complexcontent>
hplexType>

6.4.1T.3 Visuallmpairment semantics

Semantics of VisualImpairmentType:

Name Definition

VisualImpairmentType Tool that describes the visual impairments of a User.

Blindness Describes the blindness of a User.

eyeSide Describes the side of eye in which blindness is present including left, right,
or both (total blindness).

LowVisionSymptoms Describes symptoms due to low vision impairments.
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Name

Definition

ColorVisionDeficiency

Describe the color vision deficiency of a User.

rightSight

Describes the visual acuity degree of right eyesight, which is represented by
a decimal notation, such as 1.0 = 20/20 (feet) = 6/6 (meters).

leftSight

Describes the visual acuity degree of left eyesight, which is represented by
a decimal notation, such as 1.0 = 20/20 (feet) = 6/6 (meters).

Semantics of the T.owVisionTmpa

irmentType:

Name

Definition

LowVisionIppairmentType

Tool that describes the types of low vision impairnients baged on
various symptoms.

LossOfFinepetail Describes the loss of fine details in vision of a User when imaggs look
blurred and visual acuity is reduced.

LackOfContjrast Describes the lack of contrast in visiontof a User when both|visual
acuity and contrast sensitivity decrease:

LightSensiftivity Describes a User's extreme light\sensitivity (photophobia) in pormal
condition.

NeedOfLighjt Describes a User’s need ofdight to see more clearly.

CenterVisifonLoss Describes the loss of center vision of a User.

PeripherallVisionLoss

Describes the loss ©of peripheral vision of a User, causing tunnel Mision.

Hemianopia Describes thetloss in half of the vision field of a User. In hemiganopia
(also called.hemianopsia), the entire half of the vision filed in both eyes
are blanked out.

side Specifies which half side (left or right) of the vision field is hemianppia.

Semantics of|the Visual ImpairfmentDegreeType:

Name

Definition

VisuallImpalirmentDegreeType

Tool that describes the degree for a given type of visual impairmept.

NumericDegfrege Describes the numerical representation for degree of visual impairment.
This value can be 0.0 to 1.0.
TextualDegree Describes the textual description for degree of visual impairment. It is

defined as three levels; “Severe”, “Medium” and “Mild”.

6.4.16.4 Visuallmpairment example

EXAMPLE The following example shows the use of the Visual Impairment description tool.

72
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<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="VisualImpairmentType">
<Blindness eyeSide="right"/>
<LowVisionSymptoms>
<LossOfFineDetail>
<TextualDegree>Mild</TextualDegree>
</LossOfFineDetail>
<LackOfContrast>
<TextualDegree>Severe</TextualDegree>
<NeedOfLight>
<TextualDegree>Mild</TextualDegree>
</NeedOfLight>
<CenterVisionLoss>
<NumericDegree>0.5</NumericDegree>
</CenterVisionLoss>
</LowVisionSymptoms>
</UserCharacteristic>
</User>
</UsageEnvironmentProperty>
/Description>
</DIZj>

i i
TTroST

6.4.17 ColorVisionDeficiency
6.4.17.1 Introduction

ColofVisionDeficiency describes the characteristics of a particular User’s color vision dgficiency. The
descrjption can be used by DIA engine to delivertecognizable color image or video data for a User with color
vision| deficiency.

6.4.17.2 ColorVisionDeficiency syntax

SRR B o i i A
<!--| Definition of ColerVisionDeficiency ==>

<o ##FHHFARFHF A AR RS R A A >

<complexType namez"ColorVisionDeficiencyType">

complexContént>
<extensien base="dia:DIABaseType">
<sgguence>
<element name="DeficiencyType">
<simpleType>
<restriction base="token">
<enumeration value="Red-Deficiency"/>
enumeration value="Green-Dericiency"
<enumeration value="Blue-Deficiency"/>
<enumeration value="CompleteColorBlindness"/>
</restriction>
</simpleType>
</element>

<element name="DeficiencyDegree"
type="dia:VisualImpairmentDegreeType"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.4.17.3 Co

Semantics of

lorVisionDeficiency semantics

the ColorvVisionDeficiencyType:

Name Definition

ColorVisionDeficiencyType Tools for describing color vision deficiencies of a User.

DeficiencyType Describes a specific type of color visual deficiency.

Red-Deficifemrey Describes—a—defictet CY ir—the—t (:UIIU wavetet |yth cone
sensitivity (protan deficiency).

Green-Defilciency Describes a deficiency in the M (medium wavelength) cone
sensitivity (deutan deficiency).

Blue-Defidiency Describes a deficiency in the S (short wavelength) cone
sensitivity (tritan deficiency).

CompleteCdlorBlindness Describes a complete color blindness where color vigion is
essentially absent.

DeficiencyDegree Describes the degree of-deficiency to each color. The flegree
can be represented as numerical and textual type.

When a clasg of cone pigment genes is absent or the genesare not expressed or not functional, the Usegr is a

dichromate ahd we use the TextualDegree “Severe.” The\*Mild” cases refer to anomalous trichromacy, where

some trichromatic color vision is present because rearranged gene sequences (chimeric genes) lead {o two

classes of a femaining red or green cone type in the red-green confusion phenotype. At the time of this writing,

the genotype|corresponding to the blue-yellow confusion of the tritanomaly phenotype is unknown.

Color blindngss can also be acquired though disorders like glaucoma, diabetic retinopathy, and macular

degeneration| It is also a symptom of exposure to certain toxic drugs and chemicals.

When the Usgr does not know herfhis®degree of color vision deficiency in a specific numeric value, i.e., which

amino acids have been substituted in the genes, s/he can use a textual representation of “Mild” or “Sevdre”. A

default value

Table 3 shoy
ColorVisionD
NumericDeg

of “Mild” in TextualDegree is 0.3 in NumericDegree.

bficiency.(in parenthesis is the phenotype) and also relationship between TextualDegre
reeg

s that types-in medical terms of color vision deficiency are represented by the descriptjon of

- and
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Table 3 — Mapping between medical terms to ColorVisionDeficiency descriptions

ColorVisionDeficiency
Medical Terms DeficiencyDegree
DeficiencyType
TextualDegree NumericalDegree
Red-Deficiency (some reduction in the
discrimination of the reddish and .
Protanomaly greenish contents of colors, with reddish Mild 0.1-0.9
colors appearing dimmer than normal)
Red-Deficiency (severely reduced
Frotano |a d;abl;lll;lldt;ull Uf t:IU IUUIUI;D:I dlll.]I Severe 1 0
P greenish contents of colors, with reddish )
colors appearing dimmer than normal)
Green-Deficiency (some reduction in the
Deuteranomaly discrimination of the reddish and Mild 01-0.9
greenish contents of colors)
Green-Deficiency  (severely reduced
Deuteranopia discrimination of the reddish and Severe 1.0
greenish contents of colors)
Blue-Deficiency (some reduction in the
Tlritanomaly discrimination of the bluish and yellowish Mild 01-0.9
contents of color)
Blue-Deficiency (severely reduced
Tritanopy discrimination of the bluish and yellowish Severe 1.0
contents of colors)
CompleteColorBlindeness (describes a
Ihcomplete deficiency in both the L cone sensitivity
P . and the M cone sensitivity;’no color Mild 0.1-0.9
Achromatopsia L .
discrimination, and approximately normal
brightnesses of colors)
CompleteColorBlindness’  (describes a
deficiency in all three of the L cone
Gomplete sensitivity, the M eone sensitivity and the
. e Severe 1.0
Achromatopsia S cone sensitivity; no color
discrimingtion, and brightnesses typical
of scotopic'vision)
6.4.17.4 ColorVisionDeficiency example
EXAMPLE The following example shows an instance of ColorVisionDeficiency, in which a descfiption of visual
accessibility charagteristics of a User who has a certain type and degree of color vision deficiency, e.g.] mild red-color
deficigncy (Protanomaly).
<DIA
Deseription xsi:type="UsageEnvironmentType">

</Description>

UsageknvironmentProperty xsi:type="UsersType”

<User>
<UserCharacteristic xsi:type="VisualImpairmentType">

<ColorVisionDeficiency>

<DeficiencyType>Red-Deficiency</DeficiencyType>

<DeficiencyDegree>

<NumericDegree>0.5</NumericDegree>

</DeficiencyDegree>
</ColorVisionDeficiency>

</UserCharacteristic>

</User>

</UsageEnvironmentProperty>

</DIA>
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6.4.18 MobilityCharacteristics

6.4.18.1 Introduction

The mobility characteristics tool aims to provide a concise description of the movement of a User over time. In
particular, directivity, location update intervals and erraticity are specified. Directivity is defined to be the
amount of angular change in the direction of the movement of a User compared to the previous measurement.
The location update interval defines the time interval between two consecutive location updates of a particular
User. Updates to the location are received when the User crosses a boundary of a pre-determined area, e.g.,
circular, elliptic, centered at the coordinate of its last location update. Erraticity defines the degree of
randomness in a User's movement. Together, these descriptions can be used to classify Users, e.g., as

H H lo laial 4 H ol 'y ol pu | FH 1 FH H
pedestrlans, ronway-ventCresSeticroraeroproviceadapttivetocattionmawatreServices:

6.4.18.2 MgbilityCharacteristics syntax

SR i i i e
L[== Defgnition of MobilityCharacteristics ==>
SR i i i e
<complexType name="MobilityCharacteristicsType">
<comple¢xContent>
<exfension base="dia:UserCharacteristicBaseType">
<sequence>
<element name="UpdateInterval" type="dialUpdatelIntervalType"
minOccurs="0"/>
<element name="Directivity" type="diayDirectivityType"
minOccurs="0"/>
<element name="Erraticity" type="dia:ErraticityType"
minOccurs="0"/>
</sequence>
</ektension>
</complexContent>
</complexType>

<complexType name="UpdateIntervalType">
<complg¢xContent>
<exfension base="dia:DIABaseType">
<sequence>
<element name="LastUpdatePoint" type="mpeg7:GeographicPointType'
minOccdrg="0"/>
<element( name="LastUpdateBinIndex" type="integer" minOccurs="0"[>
<elemeng -name="LastUpdateTime" type="mpeg7:TimeType"
minOccurs+"0"/>
<element name="Lmax" type="integer" minOccurs="0"/>
<edlement name="Values" minOccurs="0">
<simpleType>
<restriction base="mpeg7:probabilityVector">
<length value="32"/>
</restriction>
</simpleType>
</element>
</sequence>
<attribute name="xRadius" type="integer" use="optional"/>
<attribute name="yRadius" type="integer" use="optional"/>
</extension>
</complexContent>
</complexType>

<complexType name="DirectivityType">
<complexContent>
<extension base="dia:DIABaseType">
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<sequence>
<element name="Mean" type="float" minOccurs="0"/>

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

<element name="Values" minOccurs="0">
<simpleType>
<restriction base="mpeg7:probabilityVector">
<length value="16"/>

</restriction>
</simpleType>
</element>
</sequence>
<attribute name="measuredInterval" type="integer" use="optional"/>
</extension>
/complexContent>
</copplexType>

<complexType name="ErraticityType">

</co

complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Values" minOccurs="0">
<simpleType>

<restriction base="mpeg7:probabilityVector">
<length value="128"/>
</restriction>
</simpleType>
</element>
</sequence>
</extension>
/complexContent>
mplexType>

6.4.18.3 MobilityCharacteristics semantics

Semgntics of the MobilityCharagteristicsType:

Name Definition

MobiflityCharactergticsType Tool for describing the mobility characteristics of a User.

UpdafeInterval Describes information related to a User's location updates.

Direfptivity Describes the relative angular changes in the direction of a User's
movement.

Erraticity Describes the erraficity Tevels of a User's movement.

Semantics of the UpdateIntervalType:

Name Definition

UpdateIntervalType Tool for describing information related to a User's location updates.

xRadius Describes the radius of the location update area on its x-axis in units of
meters.

yRadius Describes the radius of the location update area on its y-axis in units of

meters.
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Name Definition

LastUpdatePoint Describes the latitude and longitude at the coordinate of the last location
update.

LastUpdateBinIndex Describes the bin index corresponding to the time interval between the last
two location updates. The value is in the range [1,32].

LastUpdateTime Describes the time of the last location update.

Lmax Describes the maximum location update interval that has been observed

in units of seconds.

Values Describes a histogram _containing the frequency of location ppdate
intervals. The number of bins is fixed to 32. Each bin corresponds to a
range of time intervals, where a single time interval is defined.as the time
difference between two consecutive location updates. The rahge df each
bin is Lmax/32. The values represent the frequency of. eccurrence for a
given range of time intervals, which are normalized by the total number of
location updates.

Semantics of|the DirectivityType:

Name Definition

DirectivityType Tool for describing the relative angular changes in the direction of a|User's
movement.

Mean Describes the mean of.the directivity elements. The range is |0-180]
degrees.

Variance Describes the variance of the directivity elements. The range is |0-180]
degrees.

Values Describes aihistogram containing the frequency of directivity samples.

The number of bins is fixed to 16. Each bin corresponds to a fixed range
of 11.25 degrees. The values represent the frequency of occurrgnce of
directivity samples in a given range, which are normalized by the total
number of directivity samples.

measuredIrterval Indicates the time interval of the directivity samples measured in ynits of
seconds. The default value is a 8 seconds.

Semantics of|the ErraticityType:

Name Definition
ErraticityTypq Tool for describing the erraticity levels of a User's movements.
Values Describes the raw erraticity values for corresponding location update

intervals. The length of the vector is 128. Values range in [0,1].

6.4.18.4 MobilityCharacteristics example

EXAMPLE A sample use of MobilityCharacteristics to classify Users is described in the following. With the
classification of Users, the adaptive selection of resources in a Digital Item may be performed.

Assume that an Application Service Provider (ASP) defines three mobility profiles: highway vehicular, urban vehicular and

pedestrian. Furthermore, the histogram of Directivity is divided into three regions to represent each of these mobility
profiles as shown in Figure 7. The first region is for highway vehicular and corresponds to bin index [1-3], the second
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region is for urban vehicular and corresponds to bin index [4-8], and the third region is for pedestrian and corresponds to
bin index [9-16]. This separation is suggested based on the fact that fast moving Users will have mostly smaller
directivities. It is expected that each profile will generate some directivity values that may also fall in other regions, but the
density of the directivities of a profile still will be the highest in its designated region. Therefore, the ASP may first want to
compare the average energy within each mobility profile region, and consider the one with the highest energy as the most

likely mobility profile. The output decision may be confirmed, if the Mean * /Variance also falls into the selected

region. This verification would limit false profile detection.

Highway Trban
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Figure 7 — lllustration of the histogram of Directivity with 16-bin representation and with
separation of mobility profile regions.
Besid¢s the Directivity, the UpdateInterval and Erratiieity fields may also be exploited for p

For in
fields,
the pr

stance, the average speed of the User within the last.Jocation update interval (LUI) is inferred from

bfile decision is made. The distance traversed within the last LUl can be derived from the last erratic
is Valjues[127], and xRadius. On the other hand, thelast LUl is inferred from Lmax and LastUpdateBin
the avierage velocity is the ratio of the distance traversed to the last LUI. The final step is the comparison
average speed to a set of thresholds preset by.the ASP.

Other
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more
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uses of MobilityCharacteristi€s include media adaptation, e.g., if high mobility is detected, a
educe the bit-rate, frame-rate orl_spatial resolution to transmit at lower data rates, thereby allo
tive coding against adverse fading effects. Also, the hand-off rate would increase with high mob
vity. Intuitively, each hand-off generates signalling overhead and associated delay, thus affecting th
b being offered to the Users. The second factor results from the fact that some Users (e.g., pedest

y rate of content may be reduced based on mobility profiles, even if the battery is detected to be full.

Consi

and the resulting speed may be compared to a setof ‘speed ranges achievable by each mobility pro

5tringent battery power.constraints than others (e.g., vehicular). Therefore, to extend battery lifetimg

ering other usage environment descriptions, e.g., UserPreference, Destination, Time, LJ

hon-uniform

fofile detection.
the description
ile. Eventually,
ty value, which
Tndex. Hence,
of the resulting

sending device
ving space for
lity having low
e quality of the
ians) will have
e of a User the

cation, more

sophidticated location-aware services may be offered. For instance, a suitable video program (such as pews, weather,

outcorhe of baseball game, etc.) or music contents can be recommended based on a combination of thes
After the reeommendation and/or User decision, a suitable communication channel would be automatically
desiraple’coding format would be determined.

e descriptions.
selected and a

The following example shows a particular instantiation of the MobilityCharacteristics description too

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="UsersType">
<User>
<UserCharacteristic xsi:type="MobilityCharacteristicsType">
<UpdateInterval>
<LastUpdatePoint latitude="43.3" longitude="101.6"/>
<LastUpdateBinIndex>4</LastUpdateBinIndex>
<LastUpdateTime>
<mpeg7:TimePoint>2002-09-20T15:22+01:00</mpeg7:TimePo

</LastUpdateTime>

int>
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<Lmax>180</Lmax>
<Values>

O O O
O O O O
coowm
O O O O
oo o
O O O O
oo o
O O O O
oo o
O O O O
ooo e
O O O O
oo oo
O O O O
oo oo

.4
.0
.0
0.0
</Values>
</UpdateInterval>
<Directivity>
<Mean>35</Mean>
<Variance>27</Variance>
<Values>

0.1 0.
0.0 O.
</Values>
</Directivity>
</UserCharacteristic>
</User>
</Ug$ageEnvironmentProperty>
</Descrfiption>
</DIA>

2 0.5 0.2 0.0
0 0.0 0.0 0.0

6.4.19 Destination

6.4.19.1 Introduction

This subclause specifies a tool for describing the destination~ef’a User. With knowledge of the
destination, adaptive location-aware services could be provided.

6.4.19.2 Destination syntax

ser's

<V—— HHH4HHFEHFF SRS R >
<!-- Definition of Destination -——>

<l—— #EFAAFEHFHFAAAE R E A AR AR A >

<complexType name="DestinationType">
<comple¢xContent>
<exfension base="dia:UserCharacteristicBaseType">
<sequence>
<element nrame="Time" type="mpeg7:TimeType" minOccurs="0"/>
<element\name="Location" type="mpeg7:PlaceType" minOccurs="0"/>
<element name="DestinationClass" minOccurs="0">
<gomplexType>
<choice>
<element name="FreeClass" type="mpeg7:TextualType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="StereotypedClass"

type="mpeg7:ControlledTermUseType" />
</choice>
</complexType>
</element>
<element name="DestinationName" type="mpeg7:TextualType"
minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.4.19.3 Destination semantics

Semantics of DestinationType:

Name Definition

DestinationType Tool for describing the destination related characteristics of a User.

Time Describes arrival time related information regarding the destination of a User.
Location Describes geographical location related information regarding the destination

of a User.

DestlinationClass

Describes semantic or ambiguous classification of the destinatiop of a User.

Free[lass

Describes free text annotation of DestinationCldss.

SterpotypedClass

Describes stereotyped text annotation of DestinationClass. A CS that may
be used for this purpose is the PlaceTypeCs defined in annex A.2.11.

DestlinationName

Describes proper or individual name pfithe destination of a User

6.4.19.4 Destination example

EXAMPLE The following example shows the use of the'Destination description tool.

<DIA

<User>

/Degcription>
</DIA>

Description xsi:type="UsageEnvirehmentType">
<UsageEnvironmentProperty xsd;type="UsersType">

<UserCharacteristliit xsi:type="DestinationType">

<AUserCharacteristic>
</User>
</UsageEnvironmentProperty>

<DestinatienClass>
<StexeoetypedClass
href="urn:mpeg:mpeg2l1:2003:01-DIA-PlaceTypeCS-NS:6">
<mpeg7:Name xml:lang="en">Hall</mpeg7:Name>
</StereotypedClass>
</DestinationClass>
<DestinationName xml:lang="en">Awaji Yumebutai</DestinationNgme>

6.5 Terminal capabilities

6.5.1 Introduction

The description of a terminal's capabilities is primarily required to satisfy consumption and processing
constraints of a particular terminal. Terminal capabilities are defined by a wide variety of attributes. Among
them are codec capabilities, which include encoding and decoding capabilities, device properties, which
include power, storage and data I/O characteristics, and input-output characteristics, which include display
and audio output capabilities.

© ISO/IEC 2004 — Al rights reserved 81



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

6.5.2 Terminals

6.5.2.1

Introduction

This subclause specifies the characteristics of multiple terminals, where the characteristics of a single terminal

are specified

6.5.2.2 Te

by the Terminal elementin the TerminalsType

rminals syntax

<—= HHFHHFHARHFAAAA SRR A AR R A A A R R A A >

<!-- Defi

nition of Terminals

SUmm FEHEHEE SRR E R SRR E R SRR AR SR A ——>

<complexType name="TerminalsType">
<compl¢xContent>
<exltension base="dia:UsageEnvironmentPropertyBaseType">
<sequence>
<element name="Terminal" type="dia:TerminalType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</ektension>
</complexContent>
</complexType>
6.5.2.3 Terminals semantics

Semantics of

the TerminalsType

Name Definition

TerminalsType Tool for describing the characteristics of terminals.

Terminal Describes a single terminal in terms of coding and decoding capabilities, |device
properties and input-output capabilities.

6.5.3 Termijnal

6.5.3.1 Infroduction

This subclause specifies the-/capabilities and properties of a single terminal. Specific capabilitie$ and

properties ing

lude coding.and decoding capabilities, device properties and input-output capabilities.
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6.5.3.2 Terminal syntax

<U—— #H#H#HAHH AR >
<!-- Definition of Terminal -——>
<U—— - HAf AR S >

<complexType name="TerminalType">

<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="TerminalCapability"

sz a1 3 PR PNV N N 1o o 1 o+ D Taze, n
== o e T o T PO o T T T cy Do o C T Y

minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
/complexContent>
</coplexType>

<complexType name="TerminalCapabilityBaseType" abstract="true">
complexContent>
<extension base="dia:DIABaseType"/>
/complexContent>
</coplexType>

6.5.33 Terminal semantics

Semgntics of the TerminalCapabilitiesType:

Namd Definition

TermfinalType Tool for describing the capabilities of the terminal.

TermfinalCapability Describes the-capabilities of the terminal in terms of decoding [and encoding
capabilities,input-output capabilities, and device properties.

Semgntics of the TerminalCapabilityBaseType:

Namd Definition

TermfinalCapabil\itt yBaseType TerminalCapabilityBaseType extends DIABaseType and
provides a base abstract type for a subset of types defined as part of
the TerminalType.

6.5.4 CodecCapabilities

6.5.4.1 Introduction

This subclause specifies decoding and encoding capabilities of a terminal. Specifically, capabilities are
defined by the format that a particular terminal is capable of encoding or decoding. Given the variety of
different content representation formats that are available today, it is necessary to be aware of the formats
that a terminal is capable of. A terminal may be capable of both encoding and decoding and may also be
capable of multiple formats.
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6.5.4.2 CodecCapabilities syntax

Vo= H4#4#H4HHHHFHHHHHHHHERHEF A HH R H AR H SRS S -
<!-- Definition of CodecCapabilities ==>
SR 8 i i

<complexType name="CodecCapabilitiesType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="Decoding" type="dia:CodecCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="Encoding" type="dia:CodecCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</ektension>
</complexContent>

</complexT

ype>

6.54.3 Cg

Semantics of

decCapabilities semantics

the CodecCapabilitiesType

Name Definition

CodecCapalilitiesType  Tool for describing the encoding‘and decoding capabilities of the termingl.
Decoding Describes the decoding capability of the terminal.

Encoding Describes the encoding capability of the terminal.

6.5.5 CodefCapability

6.5.5.1 Infroduction
This subclauge specifies specific formats that a terminal may be capable of decoding and encoding and
associates dec-specific , parameters to those formats. The actual codec-parameters are defined in
subclause 6.%.6.

6.5.5.2 CqgdecCapability syntax

Ll== #####l########################################### ==
<!-- Definition of CodecCapability ===

<D—— ftffAA A A A A A A >

<complexType name="CodecCapabilityBaseType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType">
<sequence minOccurs="0" maxOccurs="unbounded">
<element name="Format" type="mpeg7:ControlledTermUseType" />
<element name="CodecParameter" type="dia:CodecParameterBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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<complexType name="AudioCapabilitiesType">
<complexContent>

<extension base="dia:CodecCapabilityBaseType"/>

</complexContent>
</complexType>

<complexType name="GraphicsCapabilitiesType">

<complexContent>
<extension base="dia:CodecCapabilityBaseType"/>
</complexContent>
</complexType>
<complexType name="ImageCapabilitiesType">

</co

<com

</co

<com

</co

<com

</co

complexContent>

<extension base="dia:CodecCapabilityBaseType"/>
/complexContent>
mplexType>

blexType name="SceneGraphCapabilitiesType">
complexContent>

<extension base="dia:CodecCapabilityBaseType" />
/complexContent>
mplexType>

blexType name="TransportCapabilitiesType">
complexContent>

<extension base="dia:CodecCapabilityBaseType"/>
/complexContent>
mplexType>

blexType name="VideoCapabilitiesType">
complexContent>

<extension base="dia:CodecCapabilityBaseType"/>
/complexContent>
mplexType>

6.5.5.

Sems

3 CodecCapability semantics

ntics of the CodecCapabilityType:

Name

Definition

Code

decoding capabilities.

CCapabildtyBaseType CodecCapabilityType extends DIABaseType and provid¢s a base
abstract type for a subset of types defined as part of the
CodecCapabilitiesType, which is used to describe both encoding and

Format Describes the format that the terminal is capable of encoding or decoding.

CodecParameter Describes codec parameters that are associated with the encoding or decoding
of the Format.
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Semantics of

the AudioCapabilitiesType:

Name

Definition

AudioCapabilitiesType Tool for describing the codec capabilities of the terminal for audio. A
classification scheme that may be used to describe the Format associated with

this type is the AudioCodingFormatCs defined in ISO/IEC 15938-5.

Semantics of

the GraphicsCapabilitiesType:

Name

Definition

GraphicsCa

pabilitiesType Tool for describing the codec capabilities of the terminal for grap
classification scheme that may be used to describe the-Format ass
with this type is the GraphicsCodingFormatCs defined’in annex A.

!

ics. A
ciated
D 6.

Semantics of

the ImageCapabilitiesType:

Name

Definition

ImageCapal

ilitiesType Tool for describing the codec capabilities of the terminal for imag

es. A

classification scheme that may béwsed to describe the Format associatéd with

this type is the VisualCodingformatCs defined in ISO/IEC 15938-5.

Semantics of

the SceneGraphCapabilitiesType;

Name Definition

SceneGrapHCapabilitiesType Tookfor describing the codec capabilities of the terminal for scene graphs.
A Classification scheme that may be used to describe the Fprmat
associated with this type is the SceneCodingFormatCs defihed in
annex A.2.13.

Semantics of|the Transp&xrtFormatsCapabilitiesType:

Name Definition

TransportHormatsCapabilitiesType Tool for describing the codec capabilities of the termipal for

transport formats

Semantics of

the videoCapabilitiesType:

Name

Definition

VideoCapabilitiesType Tool for describing the codec capabilities of the terminal for video. A
classification scheme that may be used to describe the Format associated with

this type is the VisualCodingFormatCs defined in ISO/IEC 15938-5.
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6.5.6 CodecParameter

6.5.6.1 Introduction

This subclause specifies particular codec parameters that are associated with the encoding and decoding of
the various codec formats described in subclause 6.5.5. In some instances, it is important to know the limits of
specific parameters that affect the operation of the codec. In most coding standards, such limits are often
defined. However, it is possible that some devices are designed with further constraints, or that no
specification of a particular limit even exists. Therefore, the codec parameters as defined in this subclause
would provide a means to describe such limits.

6.5.6. CodecParameter syntax

<U——| #####HHHAHH AR ——>
<!--| Definition of CodecParameter -——>
<D= ####HHf A HF AR AR >

<complexType name="CodecParameterBaseType" abstract="true'>
complexContent>
<extension base="dia:DIABaseType"/>
/complexContent>
</cohplexType>

<complexType name="CodecParameterBufferSizeType'>
complexContent>
<extension base="dia:CodecParameterBaseType">
<sequence>
<element name="BufferSize" Mype="integer" minOccurs="0"/>
</sequence>
</extension>
/complexContent>
</coplexType>

<complexType name="CodecParameterBitRateType">

complexContent>
<extension base="diatCodecParameterBaseType">
<sequence>
<element, name="BitRate" minOccurs="0">
<complexType>
<simpleContent>
<extension base="nonNegativelnteger">
<attribute name="average" type="nonNegativelfteger"
use="optional"/>
<attribute name="maximum" type="nonNegativelmteger"
use="optional"/>
</extension>
</simpleContent>
COMplexType
</element>
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="CodecParameterMemoryBandwidthType">

<complexContent>
<extension base="dia:CodecParameterBaseType">
<sequence>
<element name="MemoryBandwidth" type="integer" minOccurs="0"/>
</sequence>
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</e

Xtension>

</complexContent>
</complexType>

<complexType name="CodecParameterVertexRateType">

<complexContent>
<extension base="dia:CodecParameterBaseType">
<sequence>
<element name="VertexRate" type="integer" minOccurs="0"/>
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="CodecParameterFillRateType">
<complg¢xContent>
<exfension base="dia:CodecParameterBaseType">
<sequence>
<element name="FillRate" type="integer" minOccurs="jQ"/>
</sequence>
</ektension>
</complexContent>
</complexType>
6.5.6.3 CdgdecParameter semantics

Semantics of

the CodecParameterType

Name

Definition

CodecParanj

Semantics of

eterBaseType base

CodecParameterBaseType extends DIABaseType and provides a
abstract type for various types of codec-related parameters.

the CodecParameterBuffer$izeType

Name Definition
CodecParanfeterBufferSizeType Tool for describing the buffer size requirements for a codec.
BufferSizg Describes the minimum buffer size required by a codec in bits.

Semantics of

the CodecParameterBitRateType

Name

Definition

CodecParameterBitRateType

Tool for describing the bit-rate requirements for the codec.

BitRate Describes the bit-rate parameters for a codec.

average Describes the average bit-rate that a decoder is capable of decoding or
that an encoder can produce.

maximum Describes the maximum bit-rate in bits/sec that a decoder is capable of
decoding or that an encoder can produce.
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Semantics of the CodecParameterMemoryBandwidthType:

Name Definition

CodecParameterMemoryBandwidthType Tool for describing the memory bandwidth requirements for a
codec.

MemoryBandwidth Describes the maximum memory bandwidth of a codec in units of
bits/sec.

Semantics of the CodecParameterVertexRateType:

Namd Definition

CodefParameterVertexRateType Tool for describing the vertex processing rate .requitements for a
graphics codec.

VertpxRate Describes the maximum vertex processing rate of a graphics codec in
units of vertices/sec.

Semdntics of the CodecParameterFillRateType:

Name Definition

CodefParameterFillRateType Tool for describing the fill rate requirements for a graphick codec.

FillRate Describes the maximum fill rate of a graphics codec in units of pixels/sec.
The fill rate is. defined as a product of the image resolutipn, frame rate,
and depth gomplexity.

6.5.7| Displays

6.5.7/1 Introduction

This $ubclause specifies the. capabilities of multiple displays, where the capabilities of a single display are
specilied by the Display.€elementin the DisplaysType.

6.5.72 Displays.syntax

V| ##44AHFHAHHHHEFHHH AR HE A AR AR AR H SR AR EHSE ——>
<!--| Definition of Displays ==>
<V——| #A 4 HHHH AR A F AR HH RS F AR RS HE ——>

<complexType name="DisplaysType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="Display" type="dia:DisplayType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.5.7.3

Semantics of

Displays semantics

the DisplaysType

Name Definition

DisplaysType Tool for describing the capability of displays.
Display Describes the capabilities of a single display.
6.5.8 Display

6.5.8.1 Inloduction

This subclaug

e specifies the capabilities and properties of a single display.

6.5.8.2 Digplay syntax
SR 8 i i i e
L[== Defgnition of Display -—>
SR i i i g
<complexType name="DisplayType">
<comple¢xContent>
<exfension base="dia:DIABaseType">
<sequence>
<element name="DisplayCapability!
type="dia:DisplayCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</ektension>
</complexContent>
</complexType>
<complexType name="DisplayCapabdlityBaseType" abstract="true">
<comple¢xContent>
<exftension base="dia:DIABaseType"/>
</complexContent>
</complexType>
6.5.8.3 Display semantics

Semantics of

the PisplayType

Name Definition

DisplayType Tool for describing the capabilities of the display.

DisplayCapability Describes the capabilities of the display.
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Semantics of the DisplayCapabilityBaseType:

Name Definition

DisplayCapabilityBaseType DisplayCapabilityBaseType extends DIABaseType and
provides a base abstract type for a subset of types defined as part of
the DisplayType.

6.5.9 DisplayCapabilities

6.5.9.11 Introduction

This subclause specifies display capabilities of the terminal. Describing the capabilities of| a display is
obviolisly very important as certain limitations that impact the visual presentation of information must be taken
into cpnsideration, such as the display resolution, color capabilities and/or rendering format.

6.5.92 DisplayCapabilities syntax

SRl W o o
<!--| Definition of DisplayCapability -—>
SRl W o 5

<complexType name="DisplayCapabilityType">
complexContent>
<extension base="dia:DisplayCapabildtyBaseType">
<sequence>
<element name="Mode" minOceurs="0" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="Resolution" type="dia:ResolutionType"
minOgeurs="0" maxOccurs="unbounded" />
<element name="SizeChar" minOccurs="0">
<complexType>
<attribute name="horizontal" type="integef"
use="required"/>
<attribute name="vertical" type="integer"
use="required"/>
</complexType>
</element>
</sequence>
<attribute name="refreshRate" type="float" use="optfonal"/>
</complexType>
</element>
<element name="ScreenSize" minOccurs="0">
<complexType>
Fttribute mame=*horizontat* type="“ftroat* use="regquired" />
<attribute name="vertical" type="float" use="required"/>
</complexType>
</element>
<element name="ColorBitDepth" minOccurs="0">
<complexType>
<attribute name="red" type="integer" use="required"/>
<attribute name="green" type="integer" use="required"/>
<attribute name="blue" type="integer" use="required"/>
</complexType>
</element>
<element name="ColorPrimaries" minOccurs="0">
<complexType>
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<sequence>
<element name="ChromaticityRed"
type="dia:ChromaticityType"/>
<element name="ChromaticityGreen"
type="dia:ChromaticityType"/>
<element name="ChromaticityBlue"
type="dia:ChromaticityType"/>
<element name="ChromaticityWhite"
type="dia:ChromaticityType" minOccurs="0"/>
</sequence>
</complexType>
</element>

<element name="CharacterSetCode" type="mpeg7:characterSetCode"
minOccurs="0" maxOccurs="unbounded"/>

<element name="RenderingFormat" type="mpeg7:ControlledTermyseTyy
minOccurs="0" maxOccurs="unbounded"/>

</sequence>

<attribute name="stereoscopic" type="boolean" use="optional"/>
<attribute name="maximumBrightness" type="float" use="ep¥ional"/>
<attribute name="contrastRatio" type="positiveInteger"| use="optiond
<attribute name="gamma" type="float" use="optional'(/>

<attribute name="bitsPerPixel" type="integer" use="optional"/>
<attribute name="colorCapable" type="boolean" uSe="optional"/>
<attribute name="sRGB" type="boolean" use="opti#ocnal"/>

<attribute name="fieldSequentialColor" type="boolean" use="optionall
<attribute name="backlightLuminance" type="nmpeg7:zeroToOneType"

use="optional"/>
<attribute name="dotPitch" type="float{\uase="optional"/>
<attribute name="activeDisplay" types'"boolean" use="optional"/>

a"

l"/>

n/>

</ektension>
</complexContent>
</complexType>
<complexType name="ResolutionType">
<comple¢xContent>
<exfension base="dia:DIABaselype">
<attribute name="horizéntal" type="integer" use="required"/>
<attribute name="vertital" type="integer" use="required"/>
<attribute name="aectiveResolution" type="boolean" use="optional"/>
</ektension>
</complexContent>
</complexType>
<complexType name=YChromaticityType">
<complg¢xContent®>
<exfension—-base="dia:DIABaseType">
<attribute name="x" type="mpeg7:zeroToOneType" use="required"/>
<a&ttribute name="y" type="mpeg7:zeroToOneType" use="required"/>
</ektension
</complexContent>
</complexType>
6.5.9.3 DisplayCapability semantics

Semantics of

the DisplayCapabilityType

Name

Definition

DisplayCapabilityType

Tool that describes the display capability of a terminal.

Mode

Describes different modes of a display.
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Name Definition

Resolution Describes the horizontal and vertical resolution of the display in pixels.

SizeChar Describes the horizontal and vertical size of the display in units of
characters.

refreshRate Describes the refresh rate of a display in Hz.

ScreenSize Describes the horizontal and vertical size of the visible display area in units
of mm.

ColorBitDepth Describes the number of bits per pixel for each primary color component
(red, green and blue) of the display.

ColofPrimaries Describes the color characteristics of the display using the chromaticity
values (X, y values) of the three primaries and the white.point.

CharphcterSetCode Describes the character sets that can be displayed on a tefminal. This is
achieved with the mpeg7:characterSetCode datatypel specified in
ISO/IEC 15938-5.

RendpringFormat Describes the type of rendering formats’the display is capablg of. A CS that
may be used for this purpose is the RenderingFormatCs dgfined in annex
A.2.12.

sterfoscopic Describes whether or not the display device is stereoscopic.

maxijnumBrightness Describes the maximum_luminance of the display in candglas per meter
squared (cd/m?).

contfastRatio Describes the ratio.of the maximum luminance and the minimum luminance
of the display;

gammp Describes;the nonlinearity in the relationship between input| signal values
and output luminance.

bitsPerPixel Describes the bits-per-pixel, i.e., the color depth, of the display. If
ColorBitDepth is specified, the value of bitsPerPixel is fhe sum of the
individual RGB pixel depths that have been specified.

colofCapable Describes if the display is capable of displaying color or not.

sRGB Describes whether or not the display device supports sRGB cqlor space.

fielpgSequentialColor Describes whether or not the color components are displayed in sequential
fields.

back[lighthuminance Describes the amount of luminance of the display’s backlight] Values are in
the range of 0.0 to 1.0, where 0.0 indicates no backlight and 1.0 indicates
IIIGI\;IIIUIII baul\llyht ;Iltcl IO;ty.

dotPitch Describes the dotPitch of the display in units of mm.

activeDisplay Describes if the particular display is active or not for the case when multiple

displays of a terminal are specified.
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Semantics of the ResolutionType:

Name Definition

ResolutionType Tool that describes the resolution.

horizontal Describes the horizontal resolution.

vertical Describes the vertical resolution.

activeResolution Describes if the particular resolution is active or not for the case when multiple

resolutions are specified.

Semantics offthe ChromaticityType:

Name Definition

ChromaticiltyType Tool that describes the chromaticity.
x Describes the x-value of chromaticity.
y Describes the y-value of chromatigity:

6.5.10 AudigOutputs

6.5.10.1 Introduction

This subclauge specifies the capabilities of multiple audio outputs, where the capabilities of a single |audio
output are spgcified by the AudioOutput element in the AudioOutputsType.

6.5.10.2 AudioOutputs syntax

eI T ET LTI SR EEEEEEEEEEEEEEEEEEEEEEEEE Mt
<!-- Definition of AudioOutputs ==>
SR 2 i i i e

<complexType name="AudioOutputsType">
<comple¢xContent>
<exftension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="AudioOutput" type="dia:AudioOutputType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.5.10.3 AudioOutputs semantics

Semantics of the AudioOutputsType:

Name Definition

AudioOutputsType Tool for describing the capability of audio outputs.

AudioOutput Describes the capabilities of a single audio output.

6.5.11 AudioOutput

6.5.11.1 Introduction

This gubclause specifies the capabilities and properties of a single audio output.

6.5.11.2 AudioOutput syntax

SR W 0 i i D
<!--| Definition of AudioOutput ==>
SR W 0 i i

<complexType name="AudioOutputType">
complexContent>
<extension base="dia:DIABaseType'">
<sequence>
<element name="AudioOugputCapability"
type="dia:AudioOutputCapabilityBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
/complexContent>
</copplexType>

<complexType name="AudioOutputCapabilityBaseType" abstract="true">
complexContent>
<extension (base="dia:DIABaseType"/>
/complexContent>
</copplexTypex

6.5.11.3- ‘AudioOutput semantics

Semantics of the AudioOutputType:

Name Definition
AudioOutputType Tool for describing the capabilities of the audio output.
AudioOutputCapability Describes the capabilities of the audio output.
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Semantics of the AudioOutputCapabilityBaseType:

Name Definition

AudioOutputCapabilityBaseType AudioOutputCapabilityBaseType extends DIABaseType and
provides a base abstract type for a subset of types defined as part of
the AudioOutputType.

6.5.12 Audi

6.5.12.1 Introduction

This subclauge specifies audio output capabilities of the terminal. Describing the capabilities of an |audio
output indicales limitation that impact the auditory presentation of information. This is achieved by spegifying
the sampling| frequency and bits-per-sample, the frequency range of the output, the \number of channels
supported, ag well as power and signal-to-noise ratio.

6.5.12.2 AudioOutputCapabilities syntax

eI s s IS EEEEEEEEETEETEEEEEEEEEEEEEEE Hinhte
<!-- Definition of AudioOutputCapabilities o>
SR i i i A

<complexType name="AudioOutputCapabilitiesType!'>
<comple¢xContent>
<exftension base="dia:AudioOutputCapabilityBaseType">
<sequence>
<element name="Mode" type="dia:AudioModeType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
<attribute name="lowFreguency" type="float" use="optional"/>
<attribute name="highEregquency" type="float" use="optional"/>
<attribute name="sign@ilNoiseRatio" type="float" use="optional"/>
<attribute name="pOwer" type="float" use="optional"/>
<attribute name="numChannels" type="nonNegativeIlnteger"
use="optional"/>
</ektension>
</complexContent>
</complexType>

<complexType name="AudioModeType">
<compleé¢xContent>
<exfenhsion base="dia:DIABaseType">
<attribute name="samplingFrequency" tvpe="float" use="optional"/>
<attribute name="bitsPerSample" type="integer" use="optional"/>
</extension>
</complexContent>
</complexType>
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6.5.12.3 AudioOutputCapabilities semantics

Semantics of the AudioOutputCapabilitiesType:

Name Definition

AudioOutputCapabilitiesType Tool that describes the audio output capabilities of a terminal.

Mode Describes the audio output mode of the terminal.
samplingFrequency Describes the sampling frequency in units of Hz.

bitspexSampd Desecribes-the-number-ofbitspersample-the-output-devieq supports.
lowFfrequency Describes the lower value of the frequency range in units ¢f Hz.
highfrequency Describes the upper value of the frequency rangg, in"units pf Hz.
signplNoiseRatio Describes the signal-to-noise ratio in units ef\.dB.

powefr Describes the RMS power output in units of Watts.

numChannels Describes the number of output channels the speakers support.

Semgntics of the AudioModeType:

Namg Definition

AudipModeType Tool that describesthe audio output mode of a terminal.
sampllingFrequency Describes the sampling frequency in units of Hz.

bitsPerSample Describes the number of bits per sample the output devicqg supports.

6.5.13 Userinteractioninputs

6.5.13.1 Introduction
This gubclause specifies the characteristics of multiple input supports for User interaction on a tefminal, where

the characteristics of a\single input support are specified by the UserInteractionInput element in the
UserfInteractionIhputsType.

6.5.13.2 Usérinteractioninputs syntax

S Il W6 6 i i i e
<l —-= TTQarTh+arah+innTnpn+q —
SR 8 i i A
<complexType name="UserInteractionInputsType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="UserInteractionInput"
type="dia:UserInteractionInputType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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6.5.13.3 Userinteractionlnputs semantics

Semantics of the UserInteractionInputsType:

Name Definition

UserInteractionInputsType Tool for describing multiple User interaction input supports of a terminal.

UserInteractionInput Describes a single User interaction input support of a terminal.

6.5.14 Userlpteractioninput

6.5.14.1 Introduction

The subclauge specifies the various types of User interaction input support that is available on a pargicular
device. With such information available, an adaptation engine could modify the means by which a User would
interact with fesources contained in a multimedia presentation. Several such instances are elaborated further
below.

In one instance, consider an interactive scene that depends on the terminal having a certain number of
buttons. In particular, assume two scenes with equivalent purposes are designed. The first depends on the
presence of @ 3-button mouse, while the second is usable with a 1-button 'mouse. Given this information, the
choice betwegn the delivery of the two scenes can be made.

In a second instance, interaction based on key and string input is considered. Key input is the ability for gcene
interaction to|deal with single keystrokes, thus allowing the author to bind keystrokes to the execution of|some
commands. $tring input is the ability for scene interaction tédeal with the input of Username, passwords and
such multi-kelystroke input (with optional editing). If the device is capable of key input, services with simple key
bindings can| be offered. Otherwise, if a mouse or pen is present, services with menus can be offered.
Information pertaining to the key input may allow th&*adaptation engine to choose between two apprdpriate
scenes along this User interaction dimension. In\the same way, further information about the string| input
capability mgy allow the adaptation engine te\choose between a scene requiring input of strings apd an
equivalent scene making use of a voice-activated server.

6.5.14.2 Userinteractionlnput syntax

eI T ET LTI SR EEEEEEEEEEEEEEEEEEEEEEEEE Mt
<!-- UseyInteractionInputType ==
SR 2 i i i e

<complexTylpe name="UserInteractionInputType">
<comple¢xContent>
<exftension base="dia:DIABaseType">
<seQuence>
<element name="UserInteractionInputSupport"
type="dia:UserInteractionInputSupportBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>

<complexType name="UserInteractionInputSupportBaseType" abstract="true">
<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
</complexType>
<complexType name="StringInputType">
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<complexContent>
<extension base="dia:UserInteractionInputSupportBaseType"/>
</complexContent>
</complexType>

<complexType name="KeyInputType">
<complexContent>
<extension base="dia:UserInteractionInputSupportBaseType">
<sequence>
<element name="KeyInput" type="mpeg7:ControlledTermUseType"/>
</sequence>
</extension>
/complexContent>
</copplexType>

<complexType name="MicrophoneType">
complexContent>
<extension base="dia:UserInteractionInputSupportBaseType"/>
/complexContent>
</copplexType>

<complexType name="MouseType'">
complexContent>
<extension base="dia:UserInteractionInputSupportBaseType">
<sequence>
<element name="Mouse" type="dia:GénericMouseType"/>
</sequence>
</extension>
/complexContent>
</cohplexType>

<complexType name="TrackballType">
complexContent>
<extension base="dia:UsexrlnteractionInputSupportBaseType">
<sequence>
<element name="Trackball" type="dia:GenericMouseType"/>
</sequence>
</extension>
/complexContent>
</copplexType>

<complexType name="PenType'">
complexCongent>
<extensiton base="dia:UserInteractionInputSupportBaseType">
<séquence>
<element name="Pen" type="dia:GenericPenType"/>
</sequence>
< /extension>

aome] Contaont
o= ++ ++

</complexType>

<complexType name="TabletType">
<complexContent>
<extension base="dia:UserInteractionInputSupportBaseType">
<sequence>
<element name="Tablet" type="dia:GenericPenType"/>
</sequence>
</extension>
</complexContent>
</complexType>
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<complexType name="GenericMouseType">
<complexContent>
<extension base="dia:DIABaseType">
<attribute name="resolution" type="nonNegativeInteger" use="optional"/>
<attribute name="buttons" type="nonNegativelnteger" use="required"/>
<attribute name="scrollWheel" type="boolean" use="optional"/>
</extension>
</complexContent>
</complexType>

<complexType name="GenericPenType">
<complexContent>
<exfension base="dia:DIABaseType">
<attribute name="resolution" type="nonNegativeInteger" use="optiordl"/>
</ektension>
</complexContent>
</complexType>

6.5.14.3 Userinteractionlnput semantics

Semantics of|the UserInteractionInputType:

Name Definition

UserIntergctionInputType  Tool for describing the User interaction input support of the terminal

UserInterdctionInput Describes the User interaction.input support of the terminal.

Semantics offthe UserInteractionInputSupportBas@lype:

Name Definition

UserIntergctionInputSupportBaseType “UserInteractionInputSupportBaseType eixtends
DIABaseType and provides a base abstract type| for a
subset  of  types defined as part of| the
UserInteractionInputType.

Semantics of|the StringInputPype:

Name Definition

StringInpytType Tool for describing the string input capability of the terminal, i.p., the
capability to enter words or sentences. The presence of the
StringInputType indicates that string input is available.

Semantics of the KeyInputType:

Name Definition

KeyInputType Tool for describing the key input capabilities of the terminal, i.e., the
capability to enter single characters.

KeyInput Describes the type of key input that the terminal supports. A CS that may
be used for this purpose is the KeyInputCs defined in annex A.2.7.
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Semantics of the MicrophoneType:

Name Definition

MicrophoneType Tool for describing the microphone capabilities of the terminal. The
presence of the MicrophoneType indicates that microphone input is
available.

Semantics of the MouseType:

Nam Definition

MouskType Tool for describing the mouse input capabilities of the.terininal, i.e., the
capability to enter input through a mouse.

Mousk Describes the capabilities of the mouse input device.

Semdntics of the TrackballType:

Namg Definition

TrackballType Tool for describing the trackballinput capabilities of the teqminal, i.e., the
capability to enter input through a trackball.

Trackball Describes the capabilities' of the trackball input device.

Semdgntics of the PenType:

Name Definition

PenTlpe Tool~for describing the pen input capabilities of the terrinal, i.e., the
capability to enter input through a pen.

Pen Describes the capabilities of the pen input device.

Semdntics of the Tabl&tType:

Namg Definition

TablptType Tool for describing the tablet input capabilities of the terfinal, i.e., the
capability to enter input through a tablet.

Tablpt Describes the capabilities of the tablet input device.

Semantics of the GenericMouseType:

Name Definition

GenericMouseType Tool for describing the User interaction input support of the terminal.
resolution Describes the resolution of the mouse in units of pixels.

buttons Describes the number of buttons that the mouse is equipped with.

scrollWheel Indicates whether or not the mouse has a scroll wheel.
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Semantics of the GenericPenType:

Name Definition
GenericPenType Tool for describing the User interaction input support of the terminal.
resolution Describes the resolution of the pen in units of pixels.

6.5.15 DeviceClass

6.5.15.1 Infroduction

This subclauge specifies the device class of the terminal. With this tool, it is possible to identify-consumer
devices such|as PC and mobile phones from communication devices such as gateways and routers.

6.5.15.2 DeyviceClass syntax

Ll == ####3########################################### -=>
<!-- Definition of DeviceClass ——>
<U—— #H4#4Af4HAH AR AR EHE AR E R A AR >
<complexType name="DeviceClassType">
<complg¢xContent>
<exftension base="dia:TerminalCapabilityBasgType">
<sequence>
<element name="DeviceClass" type="mpeg7:ControlledTermUseType"
minOccurs="0"/>
</sequence>
</ektension>
</complexContent>
</complexType>

6.5.15.3 DdviceClass semantics

Semantics of|the DeviceClassType:

Name Definition
DeviceClagsType Tool that describes the device class of a terminal.
DeviceClags Describes the type of terminal. A CS that may be used for this purposg is the

DeviceClassCS defined in annex A.2.4.

6.5.16 PowerCharacteristics

6.5.16.1 Introduction

This subclause specifies power characteristics of the terminal. With this tool, it is possible for a sending device
to know the average ampere consumption and battery capacity and time that is remaining on a device. Such
information may be considered when determining the type of resources to transmit to the device or the
parameters of encoded resources. For instance, a device with low battery capacity may not be able to render
video at a full frame-rate for the required period of time.
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6.5.16.2 PowerCharacteristics syntax

<= HHHHHHEH A S >
<!--— Definition of PowerCharacteristics -——>
<V—— #H#4H4HHE4HAHHEA A A A A AR A AR A SR A AR RS ——>

<complexType name="PowerCharacteristicsType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<attribute name="averageAmpereConsumption" type="integer"
use="optional"/>
<attribute name="battervCapacitvRemaining" tvpe="integer"
use="optional"/>
<attribute name="batteryTimeRemaining" type="integer" use="opfkional"/>
<attribute name="runningOnBatteries" type="boolean" usezoptipnal"/>
</extension>
/complexContent>
</cojnplexType>

6.5.16.3 PowerCharacteristics semantics

Semgdntics of the PowerCharacteristicsType:

Name Definition

PowefCharacteristicsType Tool that describes the power characteristics of a terminal.

averpgeAmpereConsumption Describes the average ampere consumption of a termingl in units of
Ampere.

battpryCapacityRemaining Describes the rémaining capacity of a battery in units of Ampefe-Hours.

battpryTimeRemaining Describes’the time remaining of a battery in units of seconds.
runnfingOnBatteries Desc¢ribes whether the terminal is connected to a power grim or any other
external power source or if it is running on its own internal batteries. A value

of false indicates that the terminal is connected to an extefnal source of
power, while a value of true indicates that it is running on interpal batteries.

6.5.17 Storages
6.5.17.1 Introduction

This gubclause specifies the characteristics of multiple storage units, where the characteristigs of a single
storage unit’are specified by the storage element in the StoragesType.
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6.5.17.2 Storages syntax

<—= HHFHHAHARHF A A SRR A AR R A A R R A A >

<t--

Definition of Storages

-—>

<D—— ftdfA A A A A A A >

<complexType name="StoragesType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">

<sequence>
<element name="Storage" type="dia:StorageType"

</e
</comp]
</complexT

o =nQn o =
Tt e \=rz=oacacrzacy

</sequence>
ktension>
lexContent>

ype>

oS

6.5.17.3 St

Semantics of

brages semantics

the StoragesType

Name Definition
StoragesType Tool for describing the characteristics of storage units.
Storage Describes the characteristics of a singlestorage unit.

6.5.18 Storape

6.5.18.1

This subclaug

Introduction

e specifies the characteristics of.a’single storage unit.

6.5.18.2 Stoprage syntax
<V—— HH#4HFHHHHFFHHEFHH S H A -
L[ == Defgnition of Storage ==>
SR 0 i i i e
<complexType names"StorageType'">
<comple¢xContent>
<exfension base="dia:DIABaseType">
<&€guence>
+ement—fowm Steoragechaoracterists
type="dia:StorageCharacteristicBaseType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>

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

<complexContent>
<extension base="dia:DIABaseType"/>
</complexContent>
</complexType>
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6.5.18.3 Storage semantics

Semantics of the StorageType:

Name Definition
StorageType Tool for describing the characteristics of the storage unit.
StorageCharacteristic Describes the characteristics of the storage unit..

Semdntics of the StorageCharacteristicBaseType:

Name Definition

StorpgeCharacteristicBaseType StorageCharacteristicBaseType extends DIABaseType and
provides a base abstract type for a subsetof types defiped as part of
the StorageType.

6.5.19 StorageCharacteristics

6.5.19.1 Introduction

This gubclause specifies storage characteristics of the terminal, which does include input and output transfer
rates,|the size of the storage and whether the storage is Writeable or not.

6.5.19.2 StorageCharacteristics syntax

<U——| #4444 H A HHH A H A H AR ——>
<!--| Definition of StorageCharx®cteristics -—>
<U——| #4444 444 HHHHHHHHH AR ——>

<complexType name="StoragéCharacteristicsType">
complexContent>
<extension base="dia:StorageCharacteristicBaseType">
<attributelname="inputTransferRate" type="nonNegativeInteger"
use="optional"/>
<attribute name="outputTransferRate" type="nonNegativelnteger
wse="optional"/>
<dgtribute name="size" type="float" use="optional"/>
<attribute name="writable" type="boolean" use="optional"/>
</éxtension>
/complexContent>
</complexType>

6.5.19.3 StorageCharacteristics semantics

Semantics of the StorageCharacteristicsType:

Name Definition
StorageCharacteristicsType Tools that describe the storage characteristics of a terminal.
inputTransferRate Describes the input transfer rate the storage device is capable of in

units of MBytes/second.
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Name Definition

outputTransferRate Describes the output transfer rate the storage device is capable of in

units of MBytes/second.

size Describes the size of the storage device in units of Mbytes.

writable Specifies if the storage device can be written to. If true, the storage is

writable; if false, the storage is not writable.

6.5.20 DatalDs

6.5.20.1 Infroduction

This subclauge specifies the characteristics of multiple data 10s, where the characteristics of a single data 10

are specified py the DataIo0 elementin the DataIOsType.

6.5.20.2 DTaIOs syntax

<U—— ###4Af4HAH AR HREHE AR E A A A >
<!-- Defgnition of DatalIOs —>
<U—— ##44AH 44444 EHE AR H S A A A F S R >
<complexType name="DataIOsType">
<comple¢xContent>
<exftension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="DatalIO" type="dia:DataIOType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</ektension>
</complexContent>
</complexType>

6.5.20.3 DatalOs semantics

Semantics offthe DataIOsType:

Name Définition

DataIOsTyde Tool for describing the characteristics of data 10s.
DataIO Describhes the characteristics of a single data 10
6.5.21 DatalO

6.5.21.1 Introduction

This subclause specifies the characteristics of a single data IO.
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6.5.21.2 Data IO syntax

<U—— #H#H#HAHH AR >
<!--— Definition of DataIO -——>
<U—— - HAf AR S >

<complexType name="DataIOType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="DataIOCharacteristic"
type="dia:DatalIOCharacteristicBaseType"

minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
/complexContent>
</coplexType>

<complexType name="DataIOCharacteristicBaseType" abstract="\true">
complexContent>
<extension base="dia:DIABaseType"/>
/complexContent>
</coplexType>

6.5.21.3 DatalO semantics

Semdntics of the DataIOType:

Name Definition
DataflOType Tool for'describing the characteristics of the data 10.
DataflOCharacteristic Bescribes the characteristics of the data 10.

Semdntics of the DataIOCharacteristicBaseType:

Name Definition

DataflOCharacteristicBaseType DatalOCharacteristicBaseType extends DIABa
provides a base abstract type for a subset of types defi

the DataIOType.

eType and
hed as part of

6.5.22 DatalOCharacteristics

6.5.22.1 Introduction

This subclause specifies data input-output characteristics of the terminal. Attributes such as the bus width and
transfer speed, as well as the maximum number of devices that are supported by a bus and the number of

devices currently on the bus, are specified.
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6.5.22.2 DatalOCharacteristics syntax

<V—— #H#4H4HFE4HAHHEA A A A A AR A AR AR A AR RS ——>
<!-- Definition of DataIOCharacteristics -—>
<V—— HHHHHHEHAF AR S >

<complexType name="DatalOCharacteristicsType">
<complexContent>
<extension base="dia:DataIOCharacteristicBaseType">
<attribute name="busWidth" type="nonNegativeInteger" use="optional"/>
<attribute name—"transferSpeed" type="nonNegativeInteger"

_n + 10
\=x=) e TOTTT

<attribute name="maxDevices" type="nonNegativelnteger" use="optiongl"/>
<attribute name="numDevices" type="nonNegativelnteger" use="optiengl"/>
</ektension>
</complexContent>
</complexType>

6.5.22.3 DatalOCharacteristics semantics

Semantics offthe DataIOCharacteristicsType:

Name Definition

DataIOCharyacteristicsType Tools that describe the |10 characteristics of a terminal.

busWidth Describes the width of the bus\in units of bits.

transferSgeed Describes the transfer.speed that the bus is capable of in upits of
MBytes/second.

maxDevices Describes the maximum number devices supported by the bus.

numDevices Describes the'number of devices currently on the bus.

6.5.23 Benchmarks

6.5.23.1 Introduction

This subclauge specifies the benchmark of multiple devices, where the benchmark of a single devige are
specified by the Benchmark.element in the BenchmarksType.

6.5.23.2 Be1nchmarks syntax

<l-- #####l########################################### ==>
<!-- Definftionm of BENCNMarks

<D—— ftdfA A A A A A A >

<complexType name="BenchmarksType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="Benchmark" type="dia:BenchmarkType" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
</complexType>
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6.5.23.3 Benchmarks semantics

Semantics of the BenchmarksType:

Name Definition
BenchmarksType Tool for describing the benchmark of multiple devices.
Benchmark Describes the benchmark of a single device.

6.5.24 Benchmark

6.5.24.1 Introduction

This gubclause specifies the benchmark of a single device.

6.5.24.2 Benchmark syntax

<U——| ####HHHHAHH AR ——>
<!—--| Definition of Benchmark -—>
<U——| #####FHHFFHF A A ——>

<complexType name="BenchmarkType">
ComplexContent>
<extension base="dia:DIABaseType!>
<sequence>
<element name="DeviceBenchmark" type="dia:DeviceBenchmarkBageType"
minOccurs="0" maxQccurs="unbounded"/>
</sequence>
</extension>
<fcomplexContent>
</cohplexType>

A

AU B 0 i i A
<!--| Definition of DeviceBenchmarkBaseType ==
V| #4444 444 HHHREEH A A HHHHRHSF AR H R H SRS ERE ——>

<complexType name="DeviceBenchmarkBaseType" abstract="true">
complexContent>
<extengTon base="dia:DIABaseType"/>
<} complexContent>
</complexType>

A

6.5.24.3 Benchmark semantics

Semantics of the BenchmarkType:

Name Definition
BenchmarkType Tool for describing the benchmark of a single device.
DeviceBenchmark Describes the benchmark of a device.
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Semantics of the DeviceBenchmarkBaseType:

Name Definition

DeviceBenchmarkBaseType DeviceBenchmarkBaseType extends DIABaseType and provides a
base abstract type for a subset of types defined as part of the
BenchmarkType.

6.5.25 CPUBenchmark

6.5.25.1 Infroduction
This subclauge specifies the benchmark of a device in terms of its CPU performance, which is describ

the number of integer or floating-point operations per second. With such a measure, the capability of a ¢
to handle a cgrtain type of media, or a media encoded at a certain quality could be inferréd;

6.5.25.2 CRUBenchmark syntax

ed as
evice

€f== ####3########################################### — 7

<!-- Definition of CPUBenchmarkType A
SRR i i i
<complexType name="CPUBenchmarkType'">
<complgxContent>
<exflension base="dia:DeviceBenchmarkBaseType">
attribute name="name" type="mpeg7:termReferenceType" use="required"|/>
attribute name="baseValue" typez'float" use="required"/>
</extension>
</compllexContent>
</complexType>
6.5.25.3 CHUBenchmark semantics
Semantics of|the CPUBenchmarkIype:
Name Definition
CPUBenchmgrkType Tool for describing the benchmark results of the device in terms of ifs CPU
performance.
name Describes the name of the benchmark used. A CS that may be usged for
this purpose is the CPUBenchmarkCS defined in annex A.2.4.
baseValue Describes the base value of the benchmark results from a CPU

performance test.
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6.5.26 ThreeDBenchmark

6.5.26.1 Introduction

This subclause specifies the benchmark of a device in terms of its graphics performance. The graphics
performance is described by the mean value of all benchmark results from a 3D graphics performance test.
With such a measure, the capability of a device to handle a certain type of graphics media, or a graphics
media encoded at a certain quality could be inferred.

6.5.26.2 ThreeDBenchmark syntax

SRl W8 o o o At
<!--| Definition of ThreeDBenchmarkType ==
<U——| #EFSFH AR A A A A A A A A A >

<complexType name="ThreeDBenchmarkType">

<fomplexContent>

<extension base="dia:DeviceBenchmarkBaseType">
<attribute name="name" type="mpeg7:termReferenceType" use="reqgpired"/>
<attribute name="meanValue" type="float" use=Ykrequired"/>

</extension>

<} complexContent>

</conplexType>

6.5.26.3 ThreeDBenchmark semantics

Semgdntics of the 3DBenchmarkType:

Namd Definition

ThrepDBenchmarkType Tool.for describing the benchmark results of the device in terms of its
graphics performance.

name Describes the name of the benchmark used. A CS that may be used for
this purpose is the ThreeDBenchmarkCs defined in annex A.2.1.

meanfalue Describes the mean value of all benchmark results from a 3D graphics
performance test.

6.5.27 IPMPTools

6.5.27.T Introduction

This subclause specifies the characteristics of IPMP tools of the terminal to facilitate the adaptation of the
protected Digital Items. Specific characteristics include the IPMP_Tool class descriptions included in
ISO/IEC 13818 and ISO/IEC 14496, as well as IPMPS_Type descriptions included in ISO/IEC 14496.
Generally speaking, IPMP tools are modules that perform one or more IPMP function, such as authentication,
decryption, watermarking, etc.
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6.5.27.2 IPMPTools syntax

<V—— HHHHHFEHAH AR S >
<!-- Definition of IPMPTools -—>

<D—= HHFHAAHARHF A AR A AR R A A R R A A >

<complexType name="IPMPToolsType">
<complexContent>
<extension base="dia:TerminalCapabilityBaseType">
<sequence>
<element name="IPMPTool" minOccurs="0" maxOccurs="unbounded">
<complexType>

<simpleContent>
<extension base="base64Binary">
<attribute name="ToolCategory" use="required®>
<simpleType>
<restriction base="string">
<enumeration value="MPEG2"/>
<enumeration value="MPEG4" />
</restriction>
</simpleType>
</attribute>
</extension>
</simpleContent>
</complexType>
</element>
<element name="IPMPSType" type="hexBinary" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
</ektension>
</complexContent>
</complexType>

6.5.27.3 IPMPTools semantics

Semantics of|the IPMPToolsType:

Name Definition

IPMPToolsType Tool that describes the IPMP tool characteristics of a termipal.

IPMPTool Describes a base-64 encoded IPMP_Tool class defiped in
ISO/IEC 14496-1:2003 describing a logical IPMP tool,| which
includes IPMP tool identifier, optional parametric descriptipn of a

tool or alternative tools to the given tool. This class is able to
—desenb&e&heH—SG#EG—'l%-G—eH—S@MB—FPMP—&eI’ i Is.

ToolCategory Describes whether the IPMPTool is specified as part of
ISO/IEC 13818 as indicated by "MPEG2" or ISO/IEC 14496 as

indicated by "MPEG4".

IPMPSType Describes the type of the IPMP system as a hooks compliant
terminal specified in ISO/IEC 14496-1:2001.
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6.5.28 Terminal capabilities examples

EXAMPLE 1 As a first example, an instantiation of the codec capabilities of the terminal is given below. In this
description instance, the terminal is capable of decoding MP3 and AMR audio formats, the JPEG image format, and the
MPEG-4 video format (Simple Profile @ Level 1). It is also able to encode audio in an AMR format and encode video in
the MPEG-4 format (Simple Profile @ Level 1).

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
<Terminal>
<TerminalCapability xsi:type="CodecCapabilitiesType">
<Decoding xsi:type="AudioCapabilitiesType">
<Format

href="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2004%4).4"
<mpeg7:Name xml:lang="en">MP3</mpeg7:Name>
</Format>
<Format href="urn:mpeg:mpeg7:cs:AudioCodingFofmatCS:2001:[6">
<mpeg7:Name xml:lang="en">AMR</mpeqg7:Namae>
</Format>
</Decoding>
<Decoding xsi:type="ImageCapabilitiesType"’
<Format href="urn:mpeg:mpeg7:cs:VigswalCodingFormatCS:2001:4">
<mpeg7:Name xml:lang="en">JPEG</mpeqg’:Name>
</Format>
</Decoding>
<Decoding xsi:type="VideoCapabilitiesType">
<Format
href="urn:mpeg:mpegl:es:VisualCodingFormatCS:2001:3.1}.2">
<mpeg7:Name xml:lang="en">
MPEG-4 Visual Simple Profile @ Level 1
</mpeg7:Name>
</Format>
</Decoding>
<Encoding xsi:type="AudioCapabilitiesType">
<Format h¥ef="urn:mpeg:mpeg7:cs:AudioCodingFormatCS:2001:[6">
<mpgg7:Name xml:lang="en">AMR</mpeg7:Name>
</Fo¢mat>
</Encoding>
<Encoding xsi:type="VideoCapabilitiesType">
SFormat
href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1f.2">
<mpeg7:Name xml:lang="en">
MPEG-4 Visual Simple Profile @ Level 1
</mpeg7 :Name>
</Format>
</Encoding>
</TerminalCapability>
Terminagl
</UsageEnvironmentProperty>
</Description>
</DIA>
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EXAMPLE 2 In the second example shown below, several input-output characteristics of a terminal are shown.
According to the description, this particular terminal has two displays, a primary display with a resolution of 720x480 and a
secondary display with a resolution of 176x144. This description instance also indicates properties of the audio output, as
well as the different types of input devices that may be used to interact with the terminal.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
<Terminal>
<TerminalCapability xsi:type="DisplaysType">
<Display id="primary display">
<DisplayCapability xsi:type="DisplayCapabilityType">
Mode
<Resolution horizontal="720" vertical="480"/>
</Mode>
</DisplayCapability>
</Display>
<Display id="secondary display">
<DisplayCapability xsi:type="DisplayCapabilityType">
<Mode>
<Resolution horizontal="176" vertical="144"/>
</Mode>
</DisplayCapability>
</Display>
</TerminalCapability>
<TerminalCapability xsi:type="AudioOutputsType">
<AudioOutput xsi:type="AudioOutputType’>
<AudioOutputCapability xsi:type='AudioOutputCapabilitiesType"
lowFrequency="30" highFreguéncy="8000" numChannels="2"/>
</AudioOutput>
</TerminalCapability>
<TerminalCapability xsi:type="Use€rInteractionInputsType">
<UserInteractionInput>
<UserInteractionInpufSupport xsi:type="MicrophoneType"/>
</UserInteractionInput®
<UserInteractionInput>
<UserInteractiionInputSupport xsi:type="KeyInputType">
<KeyInput
hxef="urn:mpeg:mpeg21:2003:01-DIA-KeyInputCS-NS:1">
<mpeg7:Name xml:lang="en">PCKeyboard</mpeg7:Name>
<¢ReyInput>
</USerInteractionInputSupport>
</UserInteractionInput>
<UserinteractionInput>
<UserInteractionInputSupport xsi:type="MouseType">
<Mouse buttons="2" scrollwheel="true"/>
</UserInteractionInputSupport>
</UserInteractionInput>
</TerminalCapability>
</Terminal>
</UsageEnvironmentProperty>
</Description>
</DIA>
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EXAMPLE 3 The third example shown below describes various device properties including power, storage, data 10
characteristics, benchmark, and IPMPTool characteristics. The description also indicates that the device class is a PC.

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
<Terminal>
<TerminalCapability xsi:type="PowerCharacteristicsType"
batteryTimeRemaining="4200"/>
<TerminalCapability xsi:type="StoragesType">
<Storage xsi:type="StorageType">
<StorageCharacteristic xsi:type="StorageCharacteristicsType"
inputTransferRate="8" size="1200" writable="true"/>
</Storage>
</TerminalCapability>
<TerminalCapability xsi:type="DatalOsType">
<DatalIO xsi:type="DatalOType">
<DataIOCharacteristic xsi:type="DataIOCharactéxristicsTyps§
busWidth="128"/>
</DatalI0O>
</TerminalCapability>
<TerminalCapability xsi:type="DeviceClassTyp&’>,
<DeviceClass
href="urn:mpeg:mpeg21:2003:01-DIA=DeviceClassCS-NS:1">
<mpeg7:Name xml:lang="en">PC</mpeg?:Name>
</DeviceClass>
</TerminalCapability>
<TerminalCapability xsi:type="BenehmarksType">
<Benchmark>
<DeviceBenchmark xsi;type="CPUBenchmarkType"
name="urn:mpeg:mpeg2l+*2003:01-DIA-CPUBenchmarkCS-NS:CINTZ000"
basevValue="1062.00A>
<DeviceBenchmark xsi:type="CPUBenchmarkType"
name="urn:mpegimpeg2l:2003:01-DIA-CPUBenchmarkCS-NS:CFP2(0O0"
baseValue="9Y0.0"/>
<DeviceBerndhmark xsi:type="ThreeDBenchmarkType"
name="wrn:mpeg:mpeg2l:2003:01-DIA-ThreeDBenchmarkCS-NS:UdS03"
meanValue="23.56"/>
<DéviiceBenchmark xsi:type="ThreeDBenchmarkType"
ndme="urn:mpeg:mpeg2l:2003:01-DIA-ThreeDBenchmarkCS—-NS:DHV09"
meanValue="90.41"/>
&/Benchmark>
</TerminalCapability>
<llerminalCapability xsi:type="IPMPToolsType">
<IPMPTool ToolCategory="MPEG4">
VndCTFFVZkF5a0F5UlFBW1IFRTk1CRUFIMEFBQVBVQUFBRDZBQV1IRQUVR
</IPMPTool>
<IPMPSType>0AC1</IPMPSType>
</TerminalCapability>
</Terminal>
</UsageEnvironmentProperty>

</Description>
</DIA>

6.6 Network characteristics

6.6.1 Introduction
This subclause specifies network characteristics in terms of network capabilities and conditions, including

available bandwidth, delay and error characteristics. These descriptions could be used for efficient and robust
transmission of resources.
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6.6.2 Networks

6.6.2.1 Introduction

This subclause specifies the characteristics of multiple networks, where the characteristics of a single network

are specified

by the Network element in the NetworksType

6.6.2.2 Networks syntax

<U—— #4444 44 A E AR H A A H A A AR >
<!-— Definition of Networks ——

SUmm FEHEHEE SRR E R SRR E R SRR AR SR A ——>

<complexTy
<compld
<ex|

</e
</comp]
</complexT

pe name="NetworksType">
bxContent>
fension base="dia:UsageEnvironmentPropertyBaseType">
<sequence>
<element name="Network" type="dia:NetworkType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
ktension>
lexContent>
ype>

6.6.2.3 Networks semantics

Semantics of

the NetworksType

Name Definition

NetworksType Tool for describing the characteristics of networks.

Network Describes a single network in terms of its static capabilities and time-yarying
conditions.

6.6.3 Network

6.6.3.1 Infroduction

This subclaug
capabilities, S

bandwidth, efror,characteristics and attributes that describe the delay.

e specifiestihe characteristics of a single network. Specific characteristics include static ngtwork
uch as_the’maximum capacity of a channel, as well as time-vary conditions such as the aviilable
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6.6.3.2 Network syntax

<U—— #H#H#HAHH AR >
<!--— Definition of Network -——>
<U—— - HAf AR S >

<complexType name="NetworkType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="NetworkCharacteristic"

o= - e Nt oo ol = = e S 2 Tz
A= ansa Ay ) o =) o roc tce T TSt Tre oSS Ty o

-
TYP
minOccurs="0" maxOccurs="unbounded" />

</sequence>
</extension>

/complexContent>

</coplexType>

<complexType name="NetworkCharacteristicBaseType" abstracts"true">
complexContent>
<extension base="dia:DIABaseType"/>
/complexContent>
</coplexType>

6.6.3.8 Network semantics

Semdntics of the NetworkType:

Name Definition

NetwprkType Tool for describing characteristics of a single network.

NetwprkCharacteristic Describes’a characteristic of the network in terms of static capabilities and time-
varying-conditions.

Semgntics of the NetworkCharacteristicBaseType:

Name Definition

NetwprkCharadteristicBaseType NetworkCharacteristicBaseType extends
DIADescriptionType and provides a base abstract {ype for a
subset of types defined as part of the NetworkType.

6.6.4 NetworkCapability

6.6.4.1 Introduction

This subclause specifies the static capabilities of a network, which includes attributes that describe the
maximum capacity of a network and the minimum guaranteed bandwidth that a network can provide. Also
specified are attributes that indicate if the network can provide in-sequence packet delivery and how the
network deals with erroneous packets, i.e., does it forward, correct or discard them.
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6.6.4.2 NetworkCapability syntax

<U—— H4#4#H44H 444 HHHHFHHHSF AR HH A HERH AR ERE >
<!-- Definition of NetworkCapability ==>
SRR 8 0 i i A

<complexType name="NetworkCapabilityType">
<complexContent>
<extension base="dia:NetworkCharacteristicBaseType">
<attribute name="maxCapacity" type="nonNegativelnteger"
use="optional"/>
<attribute name="minGuaranteed" tvpe="nonNegativeInteger"

</e
</comp]
</complexT

ktension>
lexContent>

ype>

use="optional"/>
<attribute name="inSequenceDelivery" type="boolean" use="optional
<attribute name="errorDelivery" type="boolean" use="optional"/¥
<attribute name="errorCorrection" type="boolean" use="optiormal"/>

6.6.4.3 NetworkCapability semantics

Semantics of

the NetworkCapabilityType

Name Definition

NetworkCapabilityType Tool for describing the static capabilities of a network.

maxCapacify Describes the maximum bandwidth capacity of a network in bits/sec.

minGuaranteed Describes the minimium guaranteed bandwidth of a network in bits/sec.

inSequencgDelivery Describes the*Capability of a network to provide in-sequence delivery [of data
units. If 'true’ithe network guarantees in-sequence delivery; if 'false’ in-selquence
deliveryrisnot guaranteed.

errorDeliyery Describes whether data units containing errors are delivered or dropped by the
network. If 'true’ then the erroneous data units are delivered; if 'false' then the
erroneous data units are dropped.

errorCorrgction Describes whether data units containing errors are corrected or not|by the
network. If ‘true’ then the erroneous data units are corrected; if ‘false’ then the

erroneous data units are not corrected.

6.6.5 NetworkCondition

6.6.5.1 Introduction

This subclause specifies the dynamic conditions of a network including attributes that describe the available
bandwidth, error and delay. The error is specified in terms of packet loss rate and bit error rate. Several types
of delay are considered, including one-way and two-way packet delay, as well as delay variation. Available
bandwidth includes attributes that describe the minimum, maximum, and average available bandwidth of a
network. Since these conditions are dynamic, time stamp information is also needed. Consequently, the start
time and duration of all measurements pertaining to network conditions are also specified.
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NetworkCondition syntax

<V—— HH#HHHEHFF S AR >
<!-- Definition of NetworkCondition -——>
V== HH##4H4#HH4HHHEHAHHHEA A A EA A A SRS AR A HHEE >

<complexType name="NetworkConditionType">
<complexContent>
<extension base="dia:NetworkCharacteristicBaseType">

<sequence>
<element name="AvailableBandwidth" minOccurs="0">
<complexTyvpe>

<

<attribute name="minimum"
type="nonNegativeInteger" use="optional"/>
<attribute name="maximum"
type="nonNegativeInteger" use="optional"/%
<attribute name="average"
type="nonNegativeInteger" use="optional"/>
</complexType>
</element>
<element name="Delay" minOccurs="0" >
<complexType>
<attribute name="packetTwoWay"
type="nonNegativeInteger" wse="optional"/>
<attribute name="packetOneWay"
type="nonNegativeInteger!” use="optional"/>
<attribute name="delayVaxiation"
type="integer" usezJoptional"/>
</complexType>
</element>
<element name="Error" minOccurs="0" >
<complexType>
<attribute name="packetLossRate"
type="mpég7’:nonNegativeReal" use="optional"/>
<attribute™hame="bitErrorRate"
typexs"nonNegativeInteger" use="optional"/>
</complexType>
</element>
</sequence>
<attributegname="startTime" type="mpeg7:timePointType" use="o
<attribute'name="duration" type="mpeg7:durationType" use="opt
/extensign>

/complexContent>

</cohplexTyper

btional" />
ional"/>

6.6.5.8

NetworkCondition semantics

Semantics of the NetworkConditionType:

Name

Definition

NetworkConditionType Tool for describing the time-varying conditions of a network.

AvailableBandwidth Describes the available bandwidth of a network.

minimum Describes the minimum available bandwidth in bits per second of the network.
maximum Describes the maximum available bandwidth in bits per second of the network.
average Describes the average available bandwidth in bits per second of the network.
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Name Definition
Delay Describes the delay characteristics of a network.
packetOneWay Describes one-way packet delay of the network in milliseconds.
packetTwoWay Describes round-trip packet delay of the network in milliseconds.
Describes the difference between the one-way packet delay of two successive
delayVariation packets. This difference is specified in milliseconds and relates to packets within
the same stream and on the same network.
Error Describes the error characteristics of the network.
scketLoskRate Describes the packet loss rate on the network. It ranges from 0.0 to 1.0-where 0.0
P i indicates no loss, and 1.0 indicates 100% loss.
: Describes the bit-error rate on the network. The non-negative integer corrgsponds
bitErrorRate . . n
to the value n in the expression, 10™.
. Describes the start time of measurement (for all attributes of
startTime L
NetworkConditionType.
. Describes the duration of measurement” for all attributes  of
duration . .
NetworkConditionType. Default value is 1-second.
6.6.6 Network characteristics example
EXAMPLE The following example describes a network that is characterized by a maximum capacity of 384 kbps and

a minimum gu
maximum ban
and error char

width achieved was 256 kbps and the average over that time was 80 kbps. Other attributes for the
cteristics are described as well.

branteed bandwidth of 32 kbps. Over a duration, 0f;8330 milliseconds, this description indicates tfat the

delay

<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsggeEnvironmentProperty xsiitype="NetworksType">
<Network>
<NetworkCharacteristic xsi:type="NetworkCapabilityType"
maxCapacity="884000" minGuaranteed="32000"/>
<NetworkCharaeteristic xsi:type="NetworkConditionType"
duratiop="PT330N1000F">
<Availab¥eBandwidth maximum="256000" average="80000"/>
<Delkay~packetTwoWay="330" delayVariation="66"/>
<Breor packetLossRate="0.05"/>
</NetworkCharacteristic>
</Network>
</UgagekEnyvironmentProperty>
</Descrfip®lion>
</DIA>
6.7 Natural environment characteristics
6.7.1 Introduction

This subclause specifies tools for describing natural environment characteristics including location and time of
usage of a Digital Item, as well as characteristics that pertain to audio-visual aspects. For the visual aspects,
illumination characteristics that may affect the perceived display of visual information are specified. For the
audio aspects, the description of the noise levels and a noise frequency spectrum are specified.
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NaturalEnvironments

6.7.2.1 Introduction

This subclause specifies the characteristics of multiple natural environments, where the characteristics of a
natural environment are specified by the NaturalEnvironment element in the
NaturalEnvironmentsType.

single

6.7.2.2 NaturalEnvironments syntax

<t--
<!--
<!--

<comn,

</co

L
Definition of NaturalEnvironments -——>

FHAFAE RS E A AR A AR R R A R A >

blexType name="NaturalEnvironmentsType">

complexContent>
<extension base="dia:UsageEnvironmentPropertyBaseType>
<sequence>
<element name="NaturalEnvironment"
type="dia:NaturalEnvironmentType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
/complexContent>
hplexType>

6.7.2,

Sems

3 NaturalEnvironment semantics

ntics of the NaturalEnvironmentsTypé:

Namd

Definition

Natu

ralEnvironmentsType Todglfor describing the characteristics of natural environments.

Natu

usage environment.

ralEnvironment Describes a single natural environment in terms of the locatid
usage of a Digital ltem, as well as audio-visual characteristics

n and time of
of the natural

6.7.3

6.7.3.

NaturalEnvironment

1 Introduction

This subclause specifies the characteristics of a single natural environment. Specific characteristics include
the location and time of usage of a Digital Item, as well as audio-visual characteristics of the natural usage
environment.
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6.7.3.2 NaturalEnvironment syntax

<V—— HHHHHHEH AR S >
<!-- Definition of NaturalEnvironment -——>
<D= #H#4H4HHE4HHHH A4 A A A A AR A A S A AR A AR RS ——>

<complexType name="NaturalEnvironmentType">
<complexContent>
<extension base="dia:DIABaseType">

<sequence>
<element name="NaturalEnvironmentCharacteristic"
tvpe="dia:NaturalFEnvironmentCharacteristicBaseTyvpe"

</e
</comp]
</complexT

<complexTy

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

ype>

pe name="NaturalEnvironmentCharacteristicBaseType" abstract="true"

<comple¢xContent>
<exftension base="dia:DIABaseType"/>
</complexContent>
</complexType>
6.7.3.3  NaturalEnvironment semantics

Semantics of

the NaturalEnvironmentType

Name Definition

NaturalEnyironmentType Tool fortdescribing the characteristics of the natural envirgnment
of usage of a Digital Item.

NaturalEnvlironmentCharacteristic Bescribes the location and time of usage of a Digital Item, as well

Semantics of

the NaturalEnvirenmentCharacteristicBaseType

as audio-visual characteristics of the natural usage environment.

Name Definition

NaturalEnvlironmentCharacteristicBaseType NaturalEnvironmentCharacteristicBasgType
extends DIADescriptionType and provides a base
abstract type for a subset of types defined as part of
the NaturalEnvironmentCharacteristicType.

6.7.4 Location

6.7.4.1

Introduction

This subclause specifies a tool for describing the location of usage of Digital Iltems by a User based on the
PlaceType specified in ISO/IEC 15938-5. This tool is able to describe existing, historical, and fictional places,
as well as precise geographical location in terms of latitude, longitude, and altitude. Additionally, postal
addresses or internal coordinates of the place, e.g., an apartment or room number, the conference room,
could be described.
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6.7.4.2 Location syntax

<= HHHHHHEH A S >
<!-- Definition of Location -——>
<V—— #H#4H4HHE4HAHHEA A A A A AR A AR A SR A AR RS ——>

<complexType name="LocationType">
<complexContent>
<extension base="dia:NaturalEnvironmentCharacteristicBaseType">

<sequence>
<element name="Location" type="mpeg7:PlaceType"/>
</seguence>

</extension>
/complexContent>

</coplexType>

6.7.483 Location semantics

Semgdntics of the LocationType:

Name Definition
LocafionType Tool for describing the location of the usage-of a Digital Item.
Localion Describes the location of the usage pf a Digital Item. The syntax and semantics of

PlaceType are specified in ISO/IEC 15938-5.

6.7.44 Location example

EXAMPLE

The following example shows the use*of Location to express a precise geographic posit

in Japgn. Specific coordinates for latitude, longitudeand altitude are given.

on somewhere

<DIA

Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProgerty xsi:type="NaturalEnvironmentsType">

<NaturalEnvironment>
<NaturalEnvironmentCharacteristic xsi:type="LocationType">
<Lecation>
<mpeg7:GeographicPosition>
<mpeg7:Point longitude="135.75" latitude="35.00"
altitude="10.00"/>
</mpeg7:GeographicPosition>
<mpeg7:Region>jp</mpeg7:Region>
</Location>
</NaturalEnvironmentCharacteristic>
</NaturalEnvironment>

</UsageEnvironmentProperty>
</Description>

</DIA>

6.7.5 Time

6.7.5.1 Introduction

This subclause specifies a tool for describing the time of usage of Digital Items by a User based on the
TimeType specified in ISO/IEC 15938-5. This tool can describe dates, time points relative to a time base, and
the duration of time.
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6.7.5.2 Time syntax

<V—— HHHHHHEH AR S >
<!--— Definition of Time -——>
<D= #H#4H4HHE4HHHH A4 A A A A AR A A S A AR A AR RS ——>

<complexType name="TimeType">
<complexContent>
<extension base="dia:NaturalEnvironmentCharacteristicBaseType">
<sequence>
<element name="Time" type="mpeg7:TimeType"/>
</seguence>
</ektension>
</complexContent>
</complexType>

6.7.5.3 Tine semantics

Semantics of|the TimeType:

Name Déefinition
TimeType Tool for describing the time of the usage of a Digitalltem.
Time Describes the time of the usage of a Digital*ltem. The syntax and semartics of

TimeType are specified in ISO/IEC 15938+5.

6.7.5.4 Time example

EXAMPLE The following example shows the use of;~Time to define an instant on July 10, 1998, at 15:22, infa time
zone that is 1 hour different from UTC (Coordinated Universal Time).

<DIA>
<Description xsi:type="UsageEdwironmentType">
<Usg@geEnvironmentPropertly xsi:type="NaturalEnvironmentsType">
<NaturalEnvironment>
<NaturalEnvifepmentCharacteristic xsi:type="TimeType">
<Time>
<mpeg7:TimePoint>1998-07-10T15:22+01:00</mpeg7:TimePoint>
< /[Time>
</NafdralEnvironmentCharacteristic>
</NaturalEnvironment>
</Ug$ageEnvwironmentProperty>
</Descrfption>
</DIA>

6.7.6 AudioEnvironment

6.7.6.1 Introduction
AudioEnvironment describes the natural audio environment of a particular User in terms of the measured

noise level and noise frequency spectrum. These descriptions can be used by audio resource adaptation
engine to deliver the best experience of audio contents.
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6.7.6.2 AudioEnvironment syntax

<V—— HH#HHHEHFF S AR >
<!-- Definition of AudioEnvironment -——>
V== HH##4H4#HH4HHHEHAHHHEA A A EA A A SRS AR A HHEE >

<complexType name="AudioEnvironmentType">
<complexContent>
<extension base="dia:NaturalEnvironmentCharacteristicBaseType">
<sequence>
<element name="Noiselevel" type="float" minOccurs="0"/>
<element name="NoiseFreqguencySpectrum" minOccurs="0">
<simpleType>
<restriction base="mpeg7:floatVector">
<length value="33"/>
</restriction>
</simpleType>
</element>
</sequence>
</extension>
/complexContent>
</copplexType>

6.7.63 AudioEnvironment semantics

Semgntics of the AudioEnvironmentType:

Namd Definition

AudipEnvironmentType Tool that describes-the natural audio environment of a particular User.

NoisgLevel Describes the noise level as the sound pressure level in dB.

NoisgFrequencySpectrum This information is acquired by processing the noise signal. Thg noise level is
measured “as the sound pressure level in dB for 33 frequency| bands of 1/3
octave covering all the human audible bandwidth. The followings are the 33
frequency centers of 1/3 octave:

12:5 Hz, 16 Hz, 20 Hz
25Hz, 31 Hz, 40 Hz

50 Hz, 63 Hz, 80 Hz

100 Hz, 125 Hz, 160 Hz

200 Hz, 250 Hz, 315 Hz

400 Hz, 500 Hz, 630 Hz

800 Hz, 1000 Hz, 1250 Hz
1600 Hz, 2000 Hz, 2500 Hz
919U Hz, 4U00 Hz, SUUU Hz
6300 Hz, 8000 Hz, 10000 Hz
12500 Hz, 16000 Hz, 20000 Hz

6.7.6.4 AudioEnvironment example
EXAMPLE The following example illustrates description elements pertaining to the audio environment.

NoiseLevel: This information can be acquired by processing noise signal input from a microphone of the User’s terminal
and represented as sound pressure level in decibel (dB), and can be used by an adaptation engine for automatically
adjusting the audio signal level to the terminal. The adaptation engine may reside in the terminal and responds
automatically to the changing noise level of the environment. When using mobile phone, it is not easy to adjust the volume
setting during conversation. One of the applications is when the noise level is relatively high. In this situation, the
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adaptation engine may increase the signal amplitude so that the intended signal can be audible in such a noisy

environment. In the example below, the environmental noise level is 20 dB.

NoiseFrequencySpectrum: This information is acquired by processing noisy signal input from a microphone of the
User’s terminal. In the example below, the 30 values represent noise power for 30 1/3-octave frequency band in dB. The
adaptation engine can enhance the Users experience by adapting frequency attenuation to the noise characteristics on

the basis of this information and send the resulting audio signal to the terminal.

<DIA>
<Description xsi:type="UsageEnvironmentType">

<UsageEnvironmentProperty xsi:type="NaturalEnvironmentsType">

<NaturalEnvironment>

<NoiseLevel>20</NoiseLevel>
<NoiseFrequencySpectrum>
40 30 20 10 10 10 10 10 10 10
10 40 40 40 30 30 30 20 20 20
10 10 10 10 10 10 10 10 10 10
10 10 10
</NoiseFrequencySpectrum>
</NaturalEnvironmentCharacteristic>
</NaturalEnvironment>
</Ug$ageEnvironmentProperty>
</Descrfiption>
</DIA>

<NaturalEnvironmentCharacteristic xsi:type="AudiokEnvironmentType">

6.7.7 IIIum:[ationCharacteristics

6.7.71 Introduction

This subclauge specifies a tool to describe the overall illdmination in the environment where a User's djisplay
device is logated. The tool includes two elements, “each of which describe an attribute of the qverall
illumination. |n particular, TypeOfIllumination;-describes the type of illumination and Illumirance
describes the¢ illuminance of illumination. These attributes are related to the effect of illumination gn the
perceived color of a displayed image and cancbe used to control the color so as to present the original color

that is intendéd.

6.7.7.2 lllyminationCharacteristics syntax

<lV—— HH#4H4Hfd4HAFEH A A LR A AR AR ——>
<l—-— Deflinition of IlluminationCharacteristics -——>

<l—— #EFHAFEEEFE A A AR A A AR R R A R R R A R A >

<complexType name=TlluminationCharacteristicsType">
<comple¢xContent>

<exfengipn base="dia:NaturalEnvironmentCharacteristicBaseType">

<sedlence>
element name="TypeOfTllumination" minOccnrs="0"
<complexType>
<choice>
<element name="ColorTemperature"
type="mpeg7:unsigned8" />
<element name="Chromaticity">
<complexType>
<sequence>
<element name="x" type="mpeg7:zeroToOneType"/>
<element name="y" type="mpeg7:zeroToOneType"/>
</sequence>
</complexType>
</element>
</choice>
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</complexType>

</element>

<element name="Illuminance" type="nonNegativeInteger"
minOccurs="0"/>

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

</complexType>

6.7.7.3 llluminationCharacteristics semantics

Semantics of the T11uminationCharacteristicsType:

Name Definition

IlluminationCharacteristicsType Describes the overall illumination characteristics ¢f the natural
environment.

TypepfIllumination Describes the type of overall illumination.

ColofTemperature Indicates the correlated golor temperature of| the overall
illumination. The value expression is obtained throdgh quantizing
the range [1667,25000] \into 2® bins in a non-unjiform way as
specified in ISO/IEC 15938-3.

Chromaticity Indicates the chrematicity of the overall illumination, where
- X: indicates\the x coordinate,

- y:indicates the y coordinate,
of the overall illumination in chromaticity coordinates| The range of
each'coordinate value is [0,1].

Illupinance Describes the overall illuminance of illumination in unjts of Lux.

6.7.7. llluminationCharacteristics example

EXAMPLE The overall illumination around a display device affects the perceived color of images |on the display

devicq and is a factor causing distortion or variation of perceived color. The information on the type and illy
overall illumination can be(used to estimate the effect of illumination on the perceived color. For example,
estimgte the chromatic,_adaptation of perceived color on chromaticity coordinates. By compensating
distortjon, actual distortion caused by the overall illumination can be lessen or removed. The following ex3

minance of the
t is possible to
the estimated
mple indicates

that the correlated’¢olor temperature of the illumination is 159 and the illuminance is 500 Lux. Note that th¢ expression of
correlated colortemperature is different from the value in Kelvin unit. It is obtained from a non-uniform qugntization of the
value |n Kelvin-unit, as defined in ISO/IEC 15938-3.

<DIA

<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="NaturalEnvironmentsType">
<NaturalEnvironment>
<NaturalEnvironmentCharacteristic
xsi:type="IlluminationCharacteristicsType">
<TypeOfIllumination>
<ColorTemperature>159</ColorTemperature>
</TypeOfIllumination>
<Illuminance>500</Illuminance>
</NaturalEnvironmentCharacteristic>
</NaturalEnvironment>
</UsageEnvironmentProperty>
</Description>
</DIA>
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7 Bitstream syntax description link

7.1 Introduction

This clause specifies the syntax and semantics of the BSDLink tool. This tool provides the facilities to link so-
called steering description tools and BSD tools in a flexible and extensible way. The extensible linking
mechanism allows designing a rich variety of adaptation architectures, e.g., steered by resource adaptation
tools such as Terminal and Network Quality of Service, Usage Environment Description tools, ISO/IEC 15398
tools, or steered by the User using the Choice/Selection mechanism provided by ISO/IEC 21000-2.

The BSDLink tool eases the referencing of information assets which can be used for this kind of Digital Item

Adaptation, itl

reference to

sheet. The B
the BSDLink
and a referen

A complete w

7.2 BSDLin

he Bitstream Syntax Description (BSD, see clause 8) and a reference to the BSD transfort
bD transformation sheet could be parameterised according to the desired adaptation:yAdditi
may contain a reference to the steering description which governs the whole adaptation pr
ce to the actual resource which is described by the BSD.

alkthrough of an example use case is given in Annex B.

k syntax

e., references to these assets are stored in the BSDLink. This description contains at I¢ast a

hation
bnally
pbcess

<?xml verg

<!-- Digid

<!-- Schen]

<schema
versiol
id="BGSI

ion="1.0"72>
al Item Adaptation ISO/IEC 21000-7 -->
a for Bitstream syntax description link -—>

="ISO/IEC 21000-7"
Link.xsd"

targetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"

xmlns=
xmlns:
element

<inclu

<l—— #4
<!—-— D4

<= #4
<compl4g
<co

http://www.w3.0rg/2001/XMLSchemal
lia="urn:mpeg:mpeg2l1:2003:01-DIA~NS"
[FormDefault="qualified" attributeFormDefault="unqualified">

le schemalocation="DIA.xsd™/>

EREEEEE R R R R R
bfinition of the BSPLinkType ==
R i i i i i

bxType name="BSDLinkType">
mplexContents
<extensiontbase="dia:DIADescriptionType">
<sequgnce>
<element name="SteeringDescriptionRef" type="dia:ReferenceTy
minOccurs="0"/>
<element name="BSDRef" type="dia:ReferenceType"/>
<element name="BitstreamRef" minOccurs="0">

be"

CONMP1LEXIYPe
<attribute name="uri" type="anyURI" use="required"/>
</complexType>
</element>
<element name="BSDTransformationRef"
<complexType>
<complexContent>
<restriction base="anyType">
<attribute name="uri" type="anyURI"
use="required"/>
<attribute name="type" type="anyURI"
use="optional"/>
</restriction>
</complexContent>

maxOccurs="unbounded">
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</complexType>
</element>
<element name="Parameter" type="dia:BaseParameterType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
</complexType>

SRt 8 i i i
<!-- Definition of the SteeringDescriptionType ==>

Sl

complexType name="SteeringDescriptionType" abstract="true">
<complexContent>
<extension base="dia:DIADescriptionType"/>
</complexContent>
/complexType>

V== #HfHHHH A A A A R A R S e ——>
!-- Definition of the BaseParameterType -=>

D—— ####HHH AR A A A A R A A R A A A R A R R R ——>

complexType name="BaseParameterType" abstract&’true'">
<complexContent>
<extension base="dia:DIABaseType">
<attribute name="name" type="QName" use="required"/>
</extension>
</complexContent>
/complexType>

URE o o i o A
!-— Definition of the Constantlype -=>

D= #H##HHH AR A A A AART A A A A A R R A R R A >

complexType name="ConstantType'">
<complexContent>
<extension base="dia:BaseParameterType">
<sequencek
<element name="Value" type="string"/>
</seguence>
</extension>
</complexCentent>
/complexType>

O 5 i i i A
!-——(Definition of the IOPinRefType ==>

LS&, it e A A A A A R A S A A A >

<complexType name="IOPinRefType">
<complexContent>
<extension base="dia:BaseParameterType">
<sequence>
<element name="Value" type="anyURI"/>
</sequence>
</extension>
</complexContent>
</complexType>

</schema>
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7.3 BSDLink semantics

Semantics of the BSDLinkType:

Name Definition

BSDLinkType Tool for describing a link between the parameters provided by a
steering description and a (generic) Bitstream Syntax Description. This
datatype contains elements to refer to the steering description, the BS
Description, the bitstream described by the BS Description, the BSD
Transformation and the parameters of the transformation.

SteeringDgscriptionRef Describes a reference to the steering description. The target |of this
reference shall be of SteeringDescriptionType.

BSDRef Describes a reference to the (generic) Bitstream Syntax”Descyiption.
The target of this reference shall be of bs1 :BSDTyp@:

BitstreamRef Describes a reference to the bitstream described by the tafget of
BSDRef. This indication may also be provided by the BSD itself.

uri Describes the URI of the described bitstream.

BSDTransfdrmationRef Describes a reference to a BSD (Transformation. The target [of this
reference shall be a transformation'sheet. Multiple references goint to
different alternative implementations of the same BSD Transformation.

type Describes the namespace, of the BSD Transformation.

Parameter Describes an input parameter to the BSD Transformation.

Semantics of|the SteeringbescriptionType:

Name Definition

SteeringDdgscriptionType Toel for describing a steering description which governs the bitstream
adaptation based on tools as specified within clause 8.
SteeringDescriptionType extends DIADescriptionTygde and
provides a base abstract type for a subset of types defined as |part of
the BSDLinkType. An example steering descriptign is

AdaptationQoSType as specified in clause 9.

Semantics of

the BasePdrameterType:

Name Definition

BaseParameterType BaseParameterType extends DIABaseType and provides a base
abstract type for a subset of types defined as part of the
BSDLinkType.

name Describes the qualified name of the parameter.
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Semantics of the ConstantType:

Name Definition

ConstantType

type of the value elementis then a string.

Describes a particular type of parameter with a constant value. The

Value Describes the value of the parameter.

Semantics of the TOPinRefType:

Namg Déefinition

IOPihRefType Describes a particular type of parameter with a variable yalue, which is
the output of the steering description. The type/of the value element is
then an anyURI identifying the relevant™\1orin of] the steering
description.
NOTE The use of anyURT instead of 1DREF allows referehcing an T0Pin
of a steering description provided in angther XML document.

Valup Describes the value of the parameter.

7.4 BSDLink example

EXAMPLE The following BSDLink example uses the_ AdaptationQoS tool as a steering descriptionl and an XSLT

style gheet for transforming the gBS Description. The parameter for the XSLT style sheet are references to| 10Pins of the

AdaptationQoS description. This means that the name of the Parameter appears also in the XSLT style

Valusg

enging.

is a reference to an id of an T10Pin. The actual*value of the T0Pin is provided by the adaptation

sheet and the
decision-taking

<DIA

Description xsi:type="BSDLihkType">
<SteeringDescriptionRef uri="rubik lena AQoS.xml"/>
<BSDRef uri="rubik dewa gBSD.xml"/>
<BitstreamRef uri=I"zubik lena gBSD.jp2"/>
<BSDTransformationRef uri="rubik lena transform.xslt"

type="Rttp://www.w3.0rg/1999/XSL/Transform" />

<Parameter  xsi:type="I0PinRefType" name="nLevels">
<Value>EEVELS</Value>

</Parameter>

<Paragmeter xsi:type="IOPinRefType" name="nBitplanes">
<Value>BITPLANES</Value>

{/Parameter>

/Be’scription>

</DI

8 Bitstream Syntax Description

8.1 Introduction

8.1.1

Introduction to BSD-based adaptation

With binary media resources a variety of adapted versions can be retrieved from a single bitstream by
performing simple editing-style operations such as data truncation and simple modifications. In order to
provide interoperability in Digital Item Adaptation, it is desirable that a processor that is not aware of the
specific bitstream coding format can be used for this task. For this, a generic approach is taken by providing a
method based on XML for manipulating bitstreams.
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A binary media resource consists of a structured sequence of binary symbols, this structure being specific to
the coding format. A bitstream is defined as the sequence of binary symbols representing this resource. XML
is used to describe the high-level structure of a bitstream; the resulting XML document is called a Bitstream
Syntax Description (BS Description, BSD). This description is not meant to replace the original binary format,
but acts as an additional layer, similar to metadata. In most cases, it will not describe the bitstream on a bit-
per-bit basis, but rather address its high-level structure, e.g., how the bitstream is organized in layers or
packets of data. Furthermore, the BS Description is itself scalable, which means it may describe the bitstream
at different syntactic layers, e.g., finer or coarser levels of detail, depending on the application. The BS
Description itself must also be adaptable in order to properly reflect bitstream adaptations.

With such a descrlptlon it is then possible for a resource adaptation englne to transform the BS Descrlptlon
for example
will be able tq exchange Bitstream Syntax Descrlptlons and related transformatlons for example in the\f¢rm of
XSLT style sheets.

8.1.2 Adaptation architecture

Figure 8 depicts the architecture of a resource adaptation step. The architecture comprises the ofiginal
Bitstream and its Bitstream Syntax Description, one (or more) Bitstream Syntax Descfiption Transformation(s),
the resulting | Transformed Bitstream Syntax Description, the Adapted Bitstream (@and two processors,|a BS
Description generator and a bitstream generator. The output produced in one adaptation step is an adapted
bitstream and possibly an updated BS Description (not appearing on the figure) that correctly referenc¢s the
new bitstream. This output enables the application of multiple successiveCadaptations. A walkthrough pf the

process is giyen below.
Bitstream Syntax \
Description Generation

Bitstream Syntax

Bitstream Description

m Syntax \
Description

Transformation

. Transformed
Bitstream .
[ Bitstream Syntax
Generation S
Description

Adapted
Bitstream

Figure 8 — Adaptation architecture

The BS Description generator parses a bitstream and generates its BS Description. The bitstream and its BS
Description are subject to the adaptation. An adaptation engine is assumed to determine the optimal
adaptation for the media resource given the constraints as provided by the DIA descriptions. Based on that
decision, if the resource is not pre-stored but needs to be derived by adapting an existing resource, then one
(or several) BS Description transformation(s) is (are) selected to be applied to the input description. The result
of these transformations is a transformed BS Description, which is the base for the generation of the adapted
bitstream.
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It is pointed out that Figure 8 only provides a high-level view on the bitstream adaptation using tools specified
in this clause, which does not restrict the combination of several processing steps illustrated in Figure 8, e.g.,
for efficiency reasons.

8.1.3 BSDL and gBS Schema

In order to provide full interoperability, it is necessary that a processor that is not aware of the specific coding
format can nevertheless be used to produce a BS Description, and/or generate a bitstream from its description.
For this, a new language based on W3C XML Schema, called Bitstream Syntax Description Language (BSDL),
is specified in this clause. With this language, it is then possible to design specific Bitstream Syntax Schemas
(BS Schemas) describing the syntax of a particular coding format. These schemas can then be used by a

generic processor to automatically parse a bitstream and generate its description, and vice-versa.

BSDU provides means for describing a bitstream syntax with a codec specific BS Schemal Th
adapfption engine to know the specific schema. In some use cases this is not desired) for instance if the
adaptation takes place on devices with constrained resources, e.g., in gateways and proxies. In

a codec independent schema is more appropriate. Therefore, a generic Bitstream” Syntax

q

J

Schema) is specified. The normative gBS Schema introduces means to describe hierarchies

S requires an

these cases,
chema (gBS
of syntactical

units and addressing means for efficient bitstream access.
The dBS Description provides an abstract view on the structure of the bitstream that can be usef in particular
when| the availability of a specific BS Schema is not ensured. Howéver, for transformatjons on gBS

Desctiptions, coding format specific information has to be included in ‘attributes of the gBS Descr

BSDL
which
obtair
additi

Depe
8.1.4

NOTE]
style 9
bitstre,

case on the other hand, all coding format specific informatien can be provided by the
is common to all BS Descriptions following this schema: As a result, smaller descrig
ed with BSDL. Furthermore, the flexibility provided by BSDL for designing BS schemas all
bnal application specific information into the BS Description.

nding on the application requirements one or the ‘ether technology may be the most approp

Bitstream Syntax Description transformation

The BS Description transformationnj§’a non-normative process. A possible way is to apply ar
heet to the BS Description, as shown in' Figure 9. In order to ensure that a bitstream can be re-ge
Bm generation process, it is required-that the transformed BS Description still conforms to the gBS

ption. For the
BS Schema,
tions can be
bws including

iate.

XSLT or STX
nerated by the
Schema or the

bitstrepm specific BS Schema.

XSLT
style sheet

STX
style sheet

Transformed

XSLT Processor BS Description

R

Figure 9 — Architecture of BSD transformation

BS Description

8.1.5 Multi-step adaptation

For some use cases, a sequence of adaptations is required or desired. Figure 8 shows one adaptation step. In
a multi-step adaptation architecture several such transformations are performed on the BS Description before
generating the adapted bitstream. This scenario is probable when all adaptation steps are performed in a
single device. However, in other use cases the adaptation will take place in multiple steps performed by
independent processes, possibly on different devices. Therefore, both the adapted bitstreams and the
adapted BS Descriptions will be transmitted.
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To enable multi-step adaptations, it is required that at the end of each adaptation step, the output description
must correctly describe the output-adapted bitstream. This means that the address information of the
syntactical elements must reference the correct parts in the adapted bitstream. This requirement allows the
adapted bitstream and its description to be directly input to the next resource adaptation step, which might
take place on a different device.

For this, a new description with the updated address information usually needs to be generated, for example
during the process which generates the adapted bitstream. This updating mechanism is not normative, but an

example process is proposed in the informative Annex D

8.1.6 Organization of this clause

As introduce
BSDL.

BSDL is builf
set is require

this language

Subsequent,
BSDL-1 and

process is specified for both technologies as two normative processors,“named BSDtoBin and gBSL

respectively.

Finally, subc
Description g
the generatio
It is possible
applications,
Descriptions
Descriptions

8.2 Bitstream Syntax Description Language

8.2.1 Oven

XML Schema and BSDL

The role of X

Schema by adding a new\functionality, which is to enable a generic BSDL processor to generate

Description fq

For this, and
Schema for

| above, this clause specifies a resource adaptation framework based on a language/n

by introducing two successive sets of extensions and restrictions over XML Schema. Th

and explains the relationship between the different schemas.

subclause 8.3 specifies the technologies required for the bitstream{generation process, n
the gBS Schema, which uses the Schema for BSDL-1 extenSions. The bitstream geneg

ause 8.4 specifies BSDL-2, i.e., the set of extensions and restrictions required for th
h of a gBS Description (BintogBSD) is not normatively specified within this part of ISO/IEC
to generate different gBS Descriptions describing the same bitstream for different tyq
e.g., by introducing different levels of detailCor using different marker tokens. Therefore

may be constructed using several techniques, for example by transforming existin
br during the encoding process of the bitstream.

iew

ML Schema is t0 define a set of constraints on XML documents. BSDL is defined on top o
r a given bitstream, and to re-generate a bitstream using a corresponding BS Description.

in afirst step, BSDL defines a set of built-in datatypes and attributes in a schema n
BSDL-1 extensions having the URN urn:mpeg:mpeg21:2003:01-DIA-BSDL1-N

namespace.

amed

e first

0 for the bitstream generation process and is referred to as BSDL-1. The second set is required
for the BS Description generation process and is referred to as BSDL-2. Subclause 8.2'gives an overy,

ew of

amely
ration
toBin

e BS

eneration process, which is described by the normative processor BintoBSD. Please note that

P1000.
es of

gBS
g BS

F XML
a BS

amed
S as

BS or gRQ Schemas may then impnrf this_schema and use these built-in d:\f:\fypn‘

and

attributes, wh

ich carry specific semantics in the context of bitstream generation.

In a second step, BSDL introduces a set of new language extensions in the form of attributes and schema
components, which carry specific semantics in the context of description generation. These language
constructs are added to XML Schema as application-specific annotations, and their syntax is specified in a
schema named Schema for BSDL-2 extensions having the URN urn:mpeg:mpeg21:2003:01-DIA-
BSDL2-NS as namespace. Note that since they are language extensions and contrarily to the Schema for
BSDL-1 extensions, they are ignored in the XML Schema validation process.

Furthermore, BSDL defines a set of restrictions on the use of XML Schema components, which are specified
in this subclause, but are not reflected in the schemas introduced above.
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In the following, the set of extensions and restrictions required for the bitstream generation process is referred
to as BSDL-1, and the set required for the BS Description generation process is referred to as BSDL-2, where
BSDL-1 is a subset of BSDL-2.

Note that all the restrictions introduced by BSDL only apply to the elements that take part in the bitstream
generation. There is no restriction on attributes since they are ignored by BSDL parsers, nor on potential
elements declared in the schema, but not used in the BS Description. For these reasons, some BSDL
restrictions can only be checked while generating the bitstream (BSDL-1) or the BS Description (BSDL-2).

Lastly, the BS Schema does not force the conformance of a bitstream to a given format, since this usually

implies verifying the value of the parameters, while BSDL is only concerned on how they are binary-encoded.
The hitstream conformance is therefare outside the scope of BSDI

Anndtation mechanisms of XML Schema
XML

can (
intend

Schema provides two ways of adding application-specific annotations. Firstly, all schema3
ontain an xsd:annotation component, which itself can contain an x$§3&:appinfqg
ed as a placeholder for application-specific information. Secondly, all XMk.Schema com

attribdtes with non-schema namespace, which leaves the possibility to add new attributes to s

comp
BSDL
E

bnents by qualifying them with a specific namespace.
-2 uses these features to define two kinds of language extensions 10-XML Schema:

SDL components are new schema components similar to XMlL-Schema components. They

t

The

e schema via xsd:annotation and xsd:appinfo.
SDL attributes are new attributes characterising an XMK Schema component.

o types of extensions are qualified with the BSDL-2 namespace. Their syntax is sp

Schema for BSDL-2 extensions given in subclause '8.4.2. Note that in XML Schema, applig

infor

the cq
non-s
comp,

BSDI
A BS|

BSDLU
only.

ation does not intervene in the XML validatien, which means an XML Schema validator w

components
component,
ponents allow
ome schema

are added to

bcified in the
ation-specific
Il not validate

ntent of the xsd:appinfo schema compénent against its schema. The same applies to attributes with

chema namespace. It is therefore up._to the BSDL parsers to check that the attributes
bnents with BSDL-2 namespace follow the syntax specified in the Schema for BSDL-2 exte

parsers
DL parser is a generic term*éncompassing the following two parsers:

— A BSDtoBin parser, which is a generic processor using a BS Schema to pars
transformed BS Description and generate the corresponding bitstream.

and schema
hsions.

e a possibly

— A BintoBSD' parser, which is a generic processor using a BS Schema to parse a bitstream and

generatethe corresponding BS Description.

-1 extensions may be used by both parsers, while BSDL-2 extensions are used by the Bin

oBSD parser

Extensibility of BSDL

By co

nstruction, BSDL inherits from the extension mechanisms of XML Schema.

In the BS Schema, any attribute with a namespace different from XML Schema and BSDL is therefore allowed
and ignored. The xsd:appinfo component may also contain application-specific information from another
namespace. As a general rule, the BSDL parser ignores any schema component or attribute with a
namespace different from XML Schema and BSDL.

In the BS Description, the BSDL parser ignores attributes that are not within the BSDL or the XML Schema
instance (http://www.w3.0rg/2001/XMLSchema-instance) namespaces. This leaves the possibility to a schema
author to add application-specific information as attributes to the BS Description, which will not interfere with
the bitstream generation.
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Lastly, BSDL uses an escape mechanism in the form of an attribute named bs1:ignore to indicate that a
given element and its descendants should be ignored by the BSDtoBin parser. This allows the schema author
to add application-specific information to the BS Description as an XML fragment without interfering with the
bitstream generation. Otherwise, any element content is interpreted as data to be binary-encoded and
appended to the output bitstream.

8.2.2 Schema hierarchy

BSDL provides a number of built-in datatypes derived from XML Schema, with a specific semantics in the
context of generating an adapted bitstream. These datatypes are defined in a schema named Schema for
BSDL-1 extensions. The target namespace of this schema is defined as the URN
urn:mpeg:npegzl:2003:01-DIA-BSDLI-NoS.

On top of thig, BSDL introduces a number of language constructs defining new types of constraints or] XML
documents. These constructs are added to the XML Schema language by using annotation mechanisms, and
are therefore| ignored by XML Schema for the validation, but carry specific semantics in the ‘context pf BS
Description deneration. These language extensions are defined in a schema named Schema for BEDL-2
extensions. Ifs target namespace is defined as the URN urn:mpeg:mpeg21:2003: 01<BDIA-BSDL2-N§.

Applications |may define Bitstream Syntax Schemas (BS Schemas) for multimedia coding formats| This
specification Joes not mandate any specific BS Schema. In order to conform with.the BSDL specification and
thus be used|for bitstream and/or BS Description generation, a BS Schema _is required to be valid with rgspect
to XML Schema. For this reason, if a BS Schema uses BSDL-1 built-in datatypes, then it is required to import
the Schema [for BSDL-1 extensions. On the other hand, if it uses BSDL-2 extensions, it is not requifed to
import the Sdhema for BSDL-2 extensions since the BSDL-2 language ‘constructs are used in the schefna as
application-specific annotation and thus ignored by XML Schema.

Furthermore,| this specification defines a generic Bitstream~Syntax Schema (gBS Schema). The [arget
namespace qf the gBS Schema is defined as the URN urn:mpeg:mpeg21:2003:01-DIA-gBSD-NS| This
generic schema uses BSDL built-in datatypes for bitstream generation and therefore imports the Schema for
BSDL-1 extepsions.

The different jinclusion mechanisms between the~schemas explained above are illustrated in Figure 10. Boxes
in grey are ngrmatively specified within this partof ISO/IEC 21000.

Schema for
BSDL-1 Extensions

/X

imports imports

Codec-specific
sl anine BS Schema
+ |
instance of ‘
instance of
I
1 1
gBS Description BS Description

Figure 10 — Schema hierarchy
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8.3 Bitstream generation: BSDL-1 and gBS Schema

8.3.1 BSDL-1

8.3.1.1 Introduction

Structural aspects

A major aspect of the Bitstream Syntax Description is that data should be embedded as element content and
not in an attribute, since the order of attributes in XML is not significant: should attributes contain symbols to
be added to the output bitstream, then an external knowledge would be required to specify in what order they

shoul
XML
which

Anoth

be processed. Any attribute dectaration in the schema witl therefore be fgnored, as fong a
Schema except for the start and length attributes of the bs1 :bitstreamSegment~bl
carry specific semantics in the context of bitstream generation.

er major principle is that a type must be assigned to each element of the instance, since th

to sp¢cify the encoding scheme of the element content. Consequently, mixed content models

from
have
xsd:

Simild

be pr
simpl

BSDL, since in this case the character data inserted between the child ielements of suc
no type assigned by the schema. When specified, the xsd:mixed attribute of xsd:com
-omplexContent shall be set to false.

rly, the declaration of an element with no type or as an xsd: anyType or xsd:anySimpl{
bcessed unless the type is superseded in the instance by the-xsi: type attribute indicat
b or complex type. Note that this behaviour cannot be forced by the schema. It is up to th

generating the description to specify the type definition in thelinstance.

Lastly

, wildcard mechanisms (xsd: any) are prohibited\in"BSDL.

Datatype model in BSDL

XML

BSDL
defing
implig
other

Bchema defines a datatype as a 3-tuple ¢onsisting of (see section 2.1 of [7]):

set of distinct values, called its value space,

set of lexical representations; called its lexical space, and

set of facets that characterize properties of the value space, individual values or lexical iter
defines a datatype by.adding a fourth component:

set of binary representations, called its binary space, uniquely defined for a given value.
restricts"the use of XML Schema built-in datatypes to those for which a binary represen

d. Ferexample, xsd:integer represents the mathematical concept for an unbounde|
it binary representation may be assigned to this type, which is therefore excluded from E

S it is valid for
It-in datatype,

is is required
are excluded
h an element
blexType Or

e Type cannot
ng a relevant
e mechanism

ns.

tation can be
d integer. No
SDL. On the

hand, xsd:int is derived from xsd:integer by restricting its value space to the value

5 that may be

represented on four bytes (xsd:minInclusive=-2147483648 and xsd:maxInclusive=2147483647).
BSDL imports this type and assigns a binary representation on four bytes. Lastly, the use of xsd:anyType or
xsd:anySimpleType is allowed in the schema only if the actual type is specified in the instance with the
xsi:type attribute in the description, and if this type is allowed by BSDL.

For some datatypes such as xsd:int, the encoding length is fixed. They are said to have a definite length.
For other datatypes such as xsd:hexBinary, the length is not a priori known, and depends on the actual
instance value. Such datatypes are said to have an indefinite length and are further specified in subclause
8.4.1
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XML Schema built-in datatypes

The list of XML Schema built-in datatypes allowed in BSDL is given in the Table 4. The number in the first
column refers to the section of XML Schema specification [7] where the datatype is defined. The number in
the third column indicates the number of bytes on which the type is encoded when it has a definite length.

Table 4 — List of XML Schema built-in datatypes used in BSDL

All integer

(xsd:unsig
big endian. B
possibility to

xsd:float
(respectively

xsd:normall
since it allows

Other XML
bitstream, sU
representatio

See Section Datatype name Encoding
length

3.3.1 xsd:normalizedString |Indefinite
3.2.4 xsd:float 4

3.25 xsd:double 8

3.2.15 xsd:hexBinary Indefinite
3.2.16 xsd:base64Binary Indefinite
3.3.16 xsd:long 8

3.3.17 xsd:int 4

3.3.18 xsd:short 2

3.3.19 xsd:byte 1

3.3.21 xsd:unsignedLong 8

3.3.22 xsd:unsignedInt 4

3.3.23 xsd:unsignedsShort 2

3.3.24 xsd:unsignedByte 1

types (xsd:long, xsd:int, xsd:short, xsd:byte) and their unsigned deriv|
hedLong, xsd:unsignedInt, xsd:ulhsignedShort, xsd:unsignedByte) are encoq

specify a little endian value by decemposing it into several ordered bytes.

atives
ed in

SDL does not provide equivalent types for little endian, but the BS Schema author still has the

BSDL built-i

And xsd:double are defined'in XML Schema as single (respectively double) precision |32-bit
B4-bit) floating point type(of)lEEE 754-1985 [8], and should be encoded as such.

izedString is coded as US-ASCII. Note that the xsd: string type is not supported by BSDL
carriage returnand’line feed characters whose processing is platform-dependent.

bchema types“are excluded from BSDL, either because they are not used in a multimedia
ch as types related to dates, time or duration, or because they have no implicit binary
.

h datatypes

In addition to the XML Schema built-in datatypes listed above, BSDL provides two built-in datatypes named
bsl:byteRange and bsl:bitstreamSegment. Their syntax is defined in the Schema for BSDL-1
extensions. They carry specific semantics in the context of bitstream generation specified in subclause 8.3.1.4
and have an indefinite length similarly to xsd:hexBinary and xsd:base64Binary.

Facets

XML Schema facets characterize a value space along independent axes or dimensions (see section 2.4 of [7]).
Since BSDL does not consider the values of types but only their binary representations, XML Schema facets

are ignored b

138

y BSDL-1, except for the xsd:maxExclusive facet as explained below.
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The xsd:maxExclusive indicates the number of bits with which an unsigned integer value should be
encoded if the two following conditions are met:

— It applies to one of xsd:unsignedlLong, xsd:unsignedInt, xsd:unsignedShort or
xsd:unsignedByte

— It directly constrains an XML Schema built-in datatype.

Otherwise, it is ignored by BSDtoBin. In particular, xsd:maxExclusive facets added further down in the
derivation tree (i.e., to derive a type itself User-derived) have no impact on the encoding.

The |1umber of bits is calculated as the Togarithm in base Z of the xsd:maxExclusive value, founded up to
the next integer value.

Simpfe type derivation

As in[XML Schema, the author of a schema may define his/her own datatypes by deriving them from built-in
types| In the derivation by restriction, the facets constraining the values arejignored by BSOL, except for
xsd:maxExclusive as seen above. In the derivation by list, the different |items of the list jare binarized
following the coding scheme of the base type and successively appended to the bitstream. Lastly, the
derivation by union is allowed as long as the type is explicitly stated\in”the instance with the xsi:type
attribdite. Note that as for the use of xsd:anyType, there is no way t6 force this behaviour in the|schema.

8.3.12 Schema for BSDL-1 extensions

<?xm|l version="1.0"?2>

<!--| Digital Item Adaptation ISO/IEC 210QQ-7 -->
<!--| Schema for BSDL-1 extensions —-->
<schpma

Yersion="ISO/IEC 21000-7"
iJd="BSDL-1.xsd"
fJargetNamespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
Amlns="http://www.w3.0rg/200%1 /XMLSchema"
¥mlns:bsl="urn:mpeg:mpeg2l<2003:01-DIA-BSDL1-NS"
¥mlns:dia="urn:mpeg:mpeg2l:2003:01-DIA-NS">
annotation>
<documentation>

Schema for BSDL-1 extensions
</documentation>
/annotation
import namespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
schemalocation="DIA.xsd" />

R i i D

== BitstreamSyntaxDescriptionType ==>

N i b

COMPIExXTYpPe Name="BSDTYpe" absStract="Ctruc
<complexContent>
<extension base="dia:DIADescriptionType"/>

</complexContent>

</complexType>

<V—— H4#44H44H4HHHHHHFHHHHHHHFE SR ESHERHE ——>
Lll== BSDL Attributes ==
SRR i i i i i
<attribute name="ignore" type="boolean"/>

<attribute name="bitstreamURI" type="anyURI"/>

<V—— H4#44H44H4HHHHHHFHHHHHHHFE SR ESHERHE ——>
L[ == BSDL Built-in Datatypes ==
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<U—— H4#4#H44H4HHHHHHF AR HHHH A AR AR ESHERHE ——>
<simpleType name="byteRange">

<restriction>
<simpleType>

<list itemType="nonNegativeInteger"/>
</simpleType>

</restriction>
</simpleType>

<length value="2" fixed="true"/>

<complexType name="bitstreamSegment">

<complexContent>

<restriction base="anyType'">

</c
</comp]
</schema>

<attribute name="start" type="nonNegativelnteger" use="optional'

<attribute name="length" type="nonNegativelnteger" use="requiked
</restriction>
bmplexContent>
lexType>

/>
1"/>

8.3.1.3 Semantics of BSDL-1 structural extensions

The following

attributes are to be used in the BS Description.

Name

Definition

ignore

Attribute indicating, when set to true, that the BSDL parser

should

ignore the current element and its descendants. This allows the BS

Schema author to add-application-specific information in the forn
XML fragment in the*BS Description without interfering w
bitstream generation® process. Note that this attribute may 4
declared in theXBS Schema with an xsd:fixed or xsd:de
attribute set to, true. In this case, the BSDL parsers will cons
default valde’and hence ignore the corresponding element.

h of an
th the
so be
fault
der its

bitstream(

RI

Attribute’ indicating the URI of the bitstream described by the
element.

current

8.3.1.4 Semantics of BSDL-1 datatypes extensions

The following

datatypes are to'be’used in the BS Schema as such or derived.

Name

Definition

BSDType

Tool for describing the structure of the bitstream syntax. BS

DType

extends DIABaseType and provides a base abstract type for tIe root

element defined within a BS Schema or the gbsd: gBSDType

efined

within the gBS Schema.

byteRange

BSDL built-in datatype indicating the byte range of the re

source

identified by the bitstream URI of the current element. It consists in a
list of two non-negative integers. The first integer parameter indicates

the first byte offset of the relevant range of data, the first byte

of the

resource having the number 0, and the second parameter indicates its

length in bytes.
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Name Definition

bitstreamSegment BSDL built-in complex type indicating a bitstream segment. The start

and length attributes respectively indicate the offset of the first byte
of the segment and its length. The BSDtoBin parser copies the relevant
data segment only if the current element has no child elements. This
built-in datatype is provided for compatibility with gBS Schema (see
subclause 8.3.2) and shall not be used for BS Description generation
(BSDL-2).

bitstre
bsl:
resol
Base
the re

Note

simple

distin

Furth
sema
comp

8.3.1/5 BSDL-1 validity of BS Descriptions

This

specification. No BSDL-1 validity on is defined*on BS Schemas.

Note
the e

The w

A Bit

urswely resolved against the bitstream URI of the parent element, and so forth up to the bgse URI of the
hent or the URI indicated by the application, for example by the BSDLink description)y $pecifying the
am URI at the root level allows factorising the bitstream URI declaration so that eéach elgment of type
byteRange does not need to declare it. This process for resolving the URI is‘identical o the one for
ing the base URI of an XML element with the bs1:bitstreamURI attribute, as specifigd in the XML
Recommendation [10]. See also the URI specification [11], and especially séction 5.2 and Annex C.1 for
lative URI resolution mechanism.

that strictly speaking, bs1:bitstreamSegment is not a datatype as defined within XML Schema for
types, but a built-in complex type. For simplification, however;,\this specification does hot make the
Ction when talking about BSDL-1 datatypes.
prmore, the bs1:BSDType is not a BSDL-1 built-in datatype in the sense it does not farry specific

htics in the context of Bitstream Generation. It is thus\processed by the BintoBSD processor as any
ex content type.

subclause specifies a set of validity constraints on BS Descriptions with respect to| the BSDL-1
hat the BSDL-1 validity does not Quaranty that the bitstream generation process will succegd or produce
pected bitstream, in case for example if the indicated data ranges are incorrect.
ords in italic below refer ta.the XML and XML Schema terminologies [6][7].

stream Syntax Description is said BSDL-1 valid if the following conditions are met:

— I

(@ |

— N

is a well-formed XML document.

here exists a schema conforming to W3C XML Schema, validating the BSD and producing a Post
chema-Validated Infoset (PSVI).

The PSVI can assign to each non-ignored, non-empty, simple content element a BSDL-1 valid

datatype.

An element in the BSD is said ignored if at least one of the following constraints is met:

It contains a bs1:ignore attribute whose value is true.

Its type definition in the PSVI declares a bs1:ignore attribute with a default or fixed value set to true,

and this value is not overridden in the instance.

One of its ancestor elements is ignored according to one of the two points above.

© ISO/IEC 2004 — Al rights reserved 141



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

A datatype is said BSDL-1 valid if it meets the following constraints:

— If the type variety is atomic, then it is either:
e the bsl:byteRange built-in datatype,
o one of the XML Schema built-in datatypes listed in Table 4 or
e auser-derived type deriving by restriction from XML Schema built-in datatypes.

— otherwise, if the type is a list, then its item type is an atomic type meeting the conditions above,

— otherwise, if the type is a union, then it should be overridden in the instance by the xs1i : type attribute
with a type meeting the constraints above.

Notes:

— The BSOL-1 validity does not define any constraint on the values of the start and length attributes of the
bsl:bifstreamSegment datatype, or the content of the bs1:byteRange elements. In particdlar, it
does not|check if the data range indicated by these types fall outside of the bitstream range.

— The BSOL-1 validity itself does not require importing the Schema for BSDL~T extensions: this schgma is
required jonly if BSDL-1 extensions are used in the BS Schema.

8.3.1.6  Bitstream generation with BSDtoBin

This subclauge describes the recursive method producing a bitstfeam from its description (Figure 11).

Bitstream
BS Schema
B3DtoBin
(Transformed)
BS Description
Adapted
Bitstream

Figure 11 — Architecture of bitstream generation using BSDtoBin

It is reminded that no mixed content is allowed in a bitstream syntax description. Furthermore, any type
definition left open in the schema (e.g., by using xsd:anyType oOr xsd:anySimpleType) must be
superseded in the instance by a relevant type with the xsi:type attribute. Lastly, prior to generating a
bitstream, the description must be valid with respect to its schema in the XML Schema meaning. Following
these rules, a type definition in the schema may be assigned to each simple content element of the instance
and thus specify an encoding scheme for the content.

BSDtoBin parses the description following the navigation path of an XML document. Each non-empty, simple
content element produces a segment of data in the output bitstream or a list of parameters in the case of an
xsd:1list. A complex content element produces a segment of data, which is itself the result of the
contributions of its child elements.
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For each element, attributes other than within the XML Schema Instance or BSDL namespaces are ignored.
Furthermore, it is reminded that the tag name itself has no impact on the bitstream generation. For a simple
content, the BSDtoBin parser reads the text content of the element encodes it according to its datatype and
appends it to the output bitstream. For a complex content, the child elements are recursively processed in the

same

order they appear in the instance.

The encoding scheme of each simple type is implicit in its definition. In the case of a bsl:byteRange,
BSDtoBin reads the resource indicated by the bitstream URI of the element and copies the segment of data
indicated by the offset and length to the output bitstream. In the case of bs1:bitstreamSegment, BSDtoBin
copies the relevant data segment only if the current element has no child element.

8.3.1,

EXA
attrib

PLE 1 The following example illustrates the use of the bsl:ignore attribute. In BSDL:1,"thg bsl:ignore

e is used in the BS Description to indicate, if set to true, that the element it characterizes,shaould be

skipped by the

BSDtqgBin parser. Note that it is also possible to set its default value in the BS Schema,.In the exanmple below, the

re set to true.

And, unlike the

N is skipped by

some(therAnnotation element is declared in the schema with a default value for its attribute bs1:ign
It is thps not necessary to repeat the attribute in the BS Description.
This mechanism allows adding application-specific information in the description“without interfering with the bitstream
generation. Such information may be the output of a post-processing step or ady annotation mechanism
regular description elements, is not read from the bitstream. If the BS Schema is also used for BSOL-2, it is then
necespary to indicate that the BintoBSD parser should skip the element deelaration by setting the default gr fixed value of
the atfribute bs1:1ignore to true. In the example below, the someOtherannotation element declaratio
the BintoBSD parser. On the other hand, the someAnnotation elementdeclaration cannot be used in a BSDL-2 schema.
<!--|Schema example —-->
<xsdjimport namespace="urn:mpeg:mpeg2l1:2003:01-BDIA-BSDL1-NS"
schemaLocation="BSDL-1.xsd"/>
<!--|This element declaration should noik(¥e used for BintoBSD -->
<xsdjelement name="someAnnotation">
<xg4d:complexType>
!-— Whatever simple or complex‘content here -->
xsd:attribute ref="bsl:ignore"/>
</#sd:complexType>
</xsd:element>
<!--|This element is ignored by BintoBSD -->
<xsdjelement name="someOtherAnnotation">
<xgd:complexType>
!-— Whatever ‘simple or complex content here -->
xsd:attridute ref="bsl:ignore" default="true"/>
</#sd:complexType>
</xsd:element>
<!--land(so on ——>
<!--lDescription example —-—
<rootElement>

<someAnnotation bsl:ignore="true">This text is ignored by BSDtoBin
</someAnnotation>
<someOtherAnnotation>This text is also ignored by BSDtoBin
</someOtherAnnotation>

</rootElement>
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EXAMPLE 2

The following example illustrates the use of xsd:maxExclusive facet. A User-derived type is the last
node of a derivation tree where the root node is a built-in XML Schema datatype. To determine the number of bits used for
encoding, only the xsd:maxExclusive facet used in the first derivation step (i.e., the one restricting the built-in XML
Schema datatype) will be taken into consideration. In the example below, the another4BitInteger type is encoded on
4 bits even if its value is bound by 2. Similarly, the another8BitInteger type is encoded on 8 bits.

<!-- the following type will be encoded on 4 bits -->
<xsd:simpleType name="ad4BitInteger">
<xsd:restriction base="xsd:unsignedByte">
<xsd:maxExclusive value="16"/>
</xsd:restriction>
</xsd:simpleType>

<!-- the f9d

llowing type will be encoded on 4 bits -->

<xsd:simpleType name="another4BitInteger">
<xsd:restjriction base="a4BitInteger">
<xsd:maxExclusive value="2"/>
</xsd:regtriction>
</xsd:simplleType>

<!-- the fd
<xsd:simple€
<xsd:rest

llowing type will be encoded on 8 bits -->
Type name="a8BitInteger">
riction base="xsd:unsignedByte"/>

</xsd:simplleType>

<!-- the fd
<xsd:simple€
<xsd:rest

llowing type will be encoded on 8 bits -->
Type name="another8BitInteger">
riction base="a8BitInteger">

<xsd:maxExclusive value="4"/>

</xsd:resg
</xsd:simp]

triction>
eType>

NOTE Th
explained here
encode the val

8.3.2 genefic Bitstream Syntax Schema

8.3.2.1 Infroduction

Subclause 8.
gBS Schema
document for

— Codec :r

e behaviour of the BiM encoding mechanism specified in ISO/IEC 15938-1 is the opposite of what is
. While BiM uses the most constraining-facet (i.e., the xsd:maxExclusive facet with the smaller vglue) to
e on the smaller number of bits, BSPL considers the less constraining facet.

B.2 specifies the'generic Bitstream Syntax Schema for a flexible binary resource adaptation. The
imports the 'Schema for BSDL-1 extensions defined in subclause 8.3.1.2, includes the sghema
unsignegd-integer datatypes defined in 5.2 and provides the following functionalities:

dependence. The gBS Schema can be used to describe any binary resource in a fodec
independent.manner and no codec specific schema is required to re-generate the bitstream.

— Semantic marking. The gBS Schema provides means for semantically meaningful marking of syntactical
elements described, by use of the “marker” handle. Such “markers” can be used for semantically
meaningful, efficient adaptations of binary media resources.

— Hierarchical descriptions. The gBS Schema contains elements for the description of a bitstream in a
hierarchical fashion that allows grouping of bitstream elements for efficient, hierarchical adaptations.
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8.3.2.2 ¢gBS Schema syntax

<?xml version="1.0"?2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 —-->
<!-- generic Bitstream Syntax Schema (gBSSchema) -->
<schema

version="ISO/IEC 21000-7"

id="gBSSchema.xsd"
targetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-gBSD-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:gbsd="urn:mpeg:mpeg21:2003:01-DIA-gBSD-NS"

ul ol
;;;;;; [T~y ST P ST TS

dlementFormDefault="qualified" attributeFormDefault="unqualified">
annotation>

<documentation>
Definition of generic Bitstream Syntax Schema (gBSSchema)
</documentation>
/annotation>
import namespace="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
schemalocation="BSDL-1.xsd"/>
include schemalocation="UnsignedIntegers.xsd"/>

21 2002 fat| DA DONT 1 hNEall]
=y O~ e = = o 2 o = s e = e o

Vo= HAHHHH AR S >
| == gBSDType definition ==>
O i A
complexType name="gBSDType">
<complexContent>
<extension base="bsl:BSDType">
<sequence>
<element name="gBSDUnit" type="gbsd:gBSDUnitType"
maxOccurs="unbounded" />
</sequence>
<attributeGroup ref=Ygbsd:addressAttributes"/>
</extension>
</complexContent>
/complexType>

O A i D
| == Attribute ‘group definition ==
Vo= HAHHHH AR A S >
attributeGroup \name="addressAttributes">
<attributé mame="addressMode" type="gbsd:addressModeType" use="optional"/>
<attribute name="addressUnit" type="gbsd:unitsType" use="optional"/>
<attrdbiute ref="bsl:bitstreamURI" use="optional"/>
/attributeGroup>

Vo N S >
NG gBSDUnit definition ===
BRI E R E R TR R R R R
<complexType name="gBSDUnitType">
<complexContent>
<extension base="bsl:bitstreamSegment">
<choice minOccurs="0" maxOccurs="unbounded">
<element name="Parameter" type="gbsd:paramType" />
<element name="gBSDUnit" type="gbsd:gBSDUnitType"/>
</choice>
<attribute name="syntacticallLabel" type="gbsd:labelType"
use="optional" />
<attribute name="marker" type="gbsd:markerType" use="optional"/>
<attributeGroup ref="gbsd:addressAttributes"/>
</extension>

</complexContent>
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</complexType>
<!-- Resource address unit definition —-->
<simpleType name="unitsType">
<restriction base="NMTOKEN">
<enumeration value="bit"/>
<enumeration value="byte"/>

</restriction>
</simpleType>
<!-- Address mode definition -->

<simpleType name="addressModeType">
<restriction base="NMTOKEN'">
<enumeration value="Absolute"/>
<enumeration value="Consecutive"/>
<enumeration value="Offset"/>
</rpstriction>
</simpleType>

<l—— xy*x**x Marker definition ****xkkookkk —_>
<simpl¢Type name="markerType">

<lipt itemType="NMTOKEN"/>
</simpleType>

<l—— Fgpxxxs*x Tabel definition ***xkxkskxsxx ——>
<simpl¢Type name="labelType">
<unfion>
<simpleType>

<restriction base="NMTOKEN">
<whiteSpace value="collapse"/>

<pattern value=":[":]+:[":]1+"/>
</restriction>
</simpleType>
<simpleType>
<restriction base="anyURI"/&
</simpleType>

</upion>
</simpleType>

L[ == Parameter definition ==
SR i i 67 o o A
<compl¢xType name="paramType">

€l== #]################################## ==>

<copplexContent>
<extension base="bsl:bitstreamSegment">
<sequence>
<element name="Value" type="anySimpleType"/>
</seduence>

<attribute name="name" type="gbsd:labelType" use="optional"/>
<attribute name="marker" type="gbsd:markerType" use="optional"/
L{attributeGroup ref="gbsd:addressAttributes"/>

/ tension

</complexContent>
</complexType>
</schema>
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gBS Schema semantics

The semantics of the gBS Schema are defined as follows:

Name

Definition

gBSDType

way.

Tool for describing the structure of a bitstream in a generic, codec independent

addressAttributes

Describes a set

of attributes to specify addressing info

addressAttributes group includes the following attributes:

rmation. The

addressMode: The specification of the address mode can_be
three different ways and applies to the start and lefigth
Absolute: absolute addressing, by specifying the number

parsed from the beginning of the bitstream; (2). .Consecu
addressing, by assuming that the start of the specified section
follows the previous section (in this case the staot attribute do
be instantiated); (3) offset: by specifying/ the offset to th
previous section in units.

For (2) the previous section is defined to be the preceding
element is the first child, then it assumes the start value of its p
If a start attribute is instantidated in an element which is in
Consecutive, then the value'ef this attribute gives the offset
to the previous element (sibling or parent if it is the first child). If
the first element in the‘gBSD, then the start attribute value

instantiated in
attributes: (1)
pf units to be
rive: relative
consecutively
es not need to
b start of the

sibling. If the
arent element.
Address mode
f this element
the element is
s the offset to

the beginning of the bitstream. However, if the element is the first element in

the gBS Descriptionsand the start attribute is not present, i
default start value‘which is 0.

assumes the

For (3) the-previous section which the offset references is defjned to be the

parent of this element.

addressUnit: The address unit specifies the unit for the valy
start and length attributes. It can be either bit or byte.

bsl:bitstreamURI: The URI identifying the bitstream des
gBS Description, gBSDUnit, or Parameter element as
subclause 8.3.1.

es of both the

cribed by this
specified in

gBSDPnit

Describes a segment of the bitstream by extending bsl:bitst
from urn:mpeg:mpeg21:2003-01-DIA-BSDL1-NS, which conta
length attributes.

For the scope of the address attributes, i.e., the attributes possibly u

FeamSegment
ns start and

ed as defined

H A 4l 11 N L] n H P | H o non
witnrm Ui dUULTSSALLL LUDULTE S yIUU'J, SNCTUINITU Wittt da ybolU

following holds:

When specified within a leaf gBSDUnit element, i.e., a gBSD

Unit element

Unit element

without children elements, the scope is simply the element that carries the

attributes.

When specified in a gBsDUnit element that has children, then the scope is

the gBsDUnit element itself and all the descendants.

The gBsSDUnit elements do not necessarily correspond to syntactical units of the
bitstream. They are placed with respect to the addressing required by the
adaptations to be performed on the bitstream.
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Name

Definition

syntacticallabel

Describes a syntactic label for a gBSDUnit element. This attribute allows a

codec

aware processor to use the gBS Description for bitstream adaptation. The
syntacticalLabel attribute is similar to the type termReferenceType from
urn:mpeg:mpeg7:schema:2001. These labels can be bitstream specific such
as specifying that a certain segment in an ISO/IEC 14496-2 Visual Elementary
Stream is a representation of an I-VOP. To unambiguously specify the labels, the
value of this label can refer to a Classification Scheme set up e.g., for specific
coding formats, and identified by the ClassificationSchemeAlias element,

included in the DescriptionMetadata element of the DIA element.

Parameter

Describes a syntactical element of the bitstream by ~ext
bsl:bitstreamSegment from urn:mpeg:mpeg21:2003-01-DIA-B
NS, which contains start and length attributes. The value of the syn
element in the bitstream is represented by the child element value and m
altered during the adaptation process.

For the scope of the address attributes, i.e., the attributes possibly used as
within the addressAttributes group, specified within a Parameter €
following holds:

— The scope is simply the Parameter element that carries the attributes.

ending
SDL1-
actical
ght be

efined
ement

Value

Describes the value of the Parametex’€lement. The actual value is given
content of this element and the datatype is specified in the instantiation by
the xs1i: type attribute. This datatype can be either one of the XML Schem
in simple types that are allowedin BSDL (see Table 4 in subclause 8.3.1.
derived simple type. A library’of predefined datatypes is described in sub
5.2.

by the

using
B built-
1) or a
clause

name

Describes a syntactical name for the Parameter element. The syntg
semantics of the mame attribute are the same as for the syntactical
attribute.

x and
Label

marker

Describes\ahandle to a segment of the bitstream described by a gBsDUni ¢

element of the bitstream described by a Parameter element. The m
attribute is an optional attribute that can be assigned to gBSDUnit or Para
elements to support efficient bitstream adaptations by providing a han
segments of the bitstream that should be altered or removed.

or an
bhrker

meter
dle to

The gBS Schema mcludes the schema document specmed in subclause 5.2 WhICh defines a Ilst of uns

integer datatyg

igned
¢ gBS

Schema namespace. In a gBS Descrlptlon they can be usedW|th a preflx bound to the gBS Schema

namespace.

Furthermore, these datatypes inherit specific semantics in the context of bitstream generation, which consists
in the binarization scheme specified by BSDL-1 (subclause 8.3.1.1).

Lastly, this schema document also represents the normative list of built-in unsigned integer datatypes a
gBSDtoBin processor shall implement on top of the XML Schema built-in datatypes listed in Table 4 and that
may be used for the gbsd: vValue elementin a gBS Description.
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Bitstream generation with gBSDtoBin

The gBSDtoBin process (Figure 12) takes as input the original bitstream (Bitstream) and a (Transformed) gBS
Description and edits the bitstream according to the Description. The resulting bitstream (Adapted Bitstream)
is an adapted version of the original bitstream. The gBS Description must conform to the gBS Schema defined
in subclause 8.3.2.2.

The dBSDtoBin process is specified as follows:

L)

Bitstream

. | {Transformed)
gBSDtoBin gBS Description
Adapted
Bitstream

Figure 12 — Architecture of bitstream generation using gBSDtoBin

First the gBS Description is parsed as an XML.document. A gBS Description comprise
gBSDUnit elements. The following information can be retrieved from the Descript
where its type is superseded by gBSDType using the xsi : type attribute:

i) addressUnit and addressMode: The default address unit and addres
throughout the description.

bsl:bitstreamURI: The default URI of the bitstream this gBS Description
as specified in subclause 8.3.1.3.

i

gBSDtoBin then-sequentially starts to step through the top-level gBsDUnit eleme
gBSDUnit element, the gBSDtoBin process shall verify whether this gBSDUnit
gBSDUnit, orParameter child elements. If there are such child elements, then gB
recursively\parse these child elements. This depth-first recursion shall continue unt
without\gBsSDUnit or Parameter child elements is reached. In the special case V|
gBSBUnit element of a gBS Description has address mode Consecutive and it g
attribute, the value of this attribute provides the offset to the beginning of the bitstrea
attribute is absent, it assumes the default value which is 0.

one or more
ion element

5 mode used

is describing

hts. For each
element has
SDtoBin shall
| an element
hen the first
arries a start
M. If the start

3)

When an element without gBSDUnit or Parameter child elements is encountered, the
gBSDtoBin shall proceed as follows, depending on whether this element is a gBSbunit or a

Parameter element:

i) gBSDUnit: gBSDUnit elements describe segments of data of the original bitstrea

m that do not

need to be altered. Therefore, gBSDtoBin shall simply locate this segment in the bitstream and
append it to the new bitstream. To locate this segment in the bitstream, the addressing scheme

of the gBS Schema (subclause 8.3.2.2) must be used. The information needed
location as specified by the bsl:bitstreamURI attribute, the unit used (bit
defined in the addressUnit attribute, the addressing mode as defined in the a

is: bitstream
or byte) as
ddressMode

attribute and the start address and the length of the segment (in “units”) as specified by the
start and length attributes. The values of the bsl:bitstreamURI, addressUnit and
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addressMode attributes are determined by the scope semantics of these attributes as defined
in subclause 8.3.2.3. Each of the three address attributes that a gBSDUnit element does not
specify itself, inherits its value from the first ancestor of the gBsbunit element that does specify
it, otherwise it assumes the default value specified in the Description element with
xsi:type="gBSDType". There are three possible address modes. Depending on the mode,
the gBSDtoBin shall proceed as follows in order to locate the position of the gBsDUnit in the
original bitstream:

) Absolute: Both start and length attributes must be specified. The start attribute of
gBSDUnit gives the exact (absolute) position in the original bitstream (offset from the
beginning of the bitstream) at which the segment begins. The bitstream is assumed to start
at 0 units.

Il) Consecutive: The length attribute is mandatory whereas the start attribute\is opgional.
The segment represented by this gBSDUnit starts at the next unit (bit orbytfe) after the
end of the preceding element (previous sibling or parent, if the elementis” the first phild).
The length of the segment is given by the value of the length attribute. If a 4tart
attribute is present, its value (n) provides the offset from the preyious” sibling (or parent).
Therefore the beginning of the data represented by this gBSDUn4+t element can be Idcated
n “units” (bit or byte) after the end of the previous element.

lll) offset: Both start and length attributes must be specified. The value of the qtart
attribute is the offset of this gBsDUnit from the absolute start position of its parent
gBSDUnit.

i) Parameter: Parameter elements represént*syntactical elements the values of which
may have been changed during the description fransformation. Therefore, gBSDtoBin neg¢ds to
correctly encode the value of the Parameter*element and append it to the new bitstrean). The
value of the Parameter element is given by its value child element and the encoding format
shall be determined from the xsi:type“attribute specified in the instantiation of the Jalue
element. In the case when the lenggh® attribute of the Parameter element specifies a length
(L1) longer than the length (L2) implied by the datatype specified by the xsi :type attribute of
the value element, then the numerical value is encoded using the length specified Ry the
length attribute (L1). In fhis case, (L1-L2) preceeding zeros are padded to the binary
representation of the number. However, the actual value of the number is still restricted by the
datatype, i.e., its maximum value cannot exceed the maximum value specified by the
corresponding datatype.” For gBSDtoBin processes that directly encode the new Paranjeter
value in the original*bitstream, it is possible to locate the position of the Parameter |n the
bitstream following the same process as for the gBsSDUnit element, as described above.

8.3.2.5 Examples

EXAMPLE 1 The ) following example illustrates the usage of the addressMode, addressUnit| and
bs1:bitstreamURIMattributes. These attributes can be defined at the highest level as well as within each gBsDUhit or
Parameter efement. The SCOpe Of these attributes s specified—withim subclause 8-3.2-3. Whem used—within the
dia:Description element with xsi:type="gBSDType" they define the default values, i.e., address mode, address
unit, and bitstream URI for the entire generic Bitstream Syntax Description (gBSD). The example below shows a gBSD,
which is typically for a Visual Elementary Stream conforming to the ISO/IEC 14496-2 specification. The
DescriptionMetadata element defines the classification scheme alias (MV4) as well as its URI, and the default values
for addressing are defined within the Description element. Additionally, the example contains several gBSDUnit
elements with a syntacticallLabel attribute and corresponding address values. The syntacticallLabel attribute
uses the classification scheme alias as defined in the DescriptionMetadata element to reference entries of the
corresponding classification scheme. The address mode for the address values — identified by their start and length
attributes — is derived from the addressUnit, addressMode, and bsl:bitstreamURI attributes. The
bsl:bitstreamURI attribute within the Description element defines the base URI for the entire gBS Description. On
the other hand, the bs1:bistreamURI of the second gBSDUnit element is relatively resolved against the base URI, i.e.,
the complete bitstream URI for this gBSDUnit element is http://mediasrv.somewhere.at/Content/akiyoIl.cmp.
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<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="Mv4"

href="urn:mpeg:mpeg4d:video:cs:syntacticallLabels"/>

</DescriptionMetadata>

<Description xsi:type="gbsd:gBSDType" addressUnit="byte"
addressMode="Absolute"
bsl:bitstreamURI="http://mediasrv.somewhere.at/Content/akiyo.cmp">

<gbsd:gBSDUnit syntacticalLabel=":MV4:VO" start="0" length="18"/>
<gbsd:gBSDUnit syntacticallabel=":MV4:I VOP" start="18" length="4641"
bsl:bitstreamURI="akiyoIl.cmp"/>

<gbsd:gBSDUnit syntacticalLabel=":MV4:P VOP" start="4659" length="98"/>

L[ == and so on ==
/Description>
</DIA>
EXAMPLE 2 The following example illustrates the usage of the gBSDUnit and Paraneter elements. The gBSDUnit

eleme
syntg
dia:1|
compf

ht describes a section of the bitstream. The example above already | demonstrated thg
cticalLabel attribute. Within a gBSDUnit element it is also possible to overwrite the attributes de|
escription element. The example below shows a fragment of a gBSD for a JPEG2000 imag
ehensive example and it additionally shows the usage of the Parametgnelement.

The g
overw
eleme
could

BSDUnit element with the syntacticallabel attribute ":J2K: STZ" comprises a gBSDunit chi
ites the address mode inherited from the dia: Description element. The information contained in
ht (addressMode="Consecutive") applies to itself and-all its child elements. Alternatively each
have an additional addressMode attribute in order to achieve the same result.

The P
resolu
transft
":J2H
marke

brameter elements with the name attribute ": J2K:Xsiz" and ":J2K:Ysiz" specify the horizon

rmation process, e.g., during spatial scaling.” The gBSDUnit elements with syntactically
:Comp_siz" are marked properly in ordertio enable color reduction, i.e., adaptation from color to
I values (C0, C1, C2) represent the color.cemponents in the YUV color space.

The
":J2H
the ag
Unsig
param
accorq

Parameter elements with the syntacticalLabel attributes ":J2K:EPHM
:SOPMarkersUsed", and "; J2K:PrecinctsUsed" contain an addressUnit attribute (bit) w
dress unit inherited from the-dia:Description element. In addition, these Parameters have dats
nedInteger.xsd schema=("bl"). It should be noted that the Vvalue of the ":J2K:EPHM
eter element will be encoded on 6 bits (specified by the 1ength attribute) even though the datatype
ing to the Unsign@dinteger.xsd schema, means that the numerical value of the Paramet]

use of the
fined within the
b, It is a more

d element that
this gBSDunit
child element

tal and vertical

ion of the image within the corresponding valueselements. These parameters might be updated d{iring the gBSD

bbel attribute
greyscale. The

rkersUsed",
hich overwrites
types from the
arkersUsed"
is "b1" which,
er element is

restricied by the datatype;i.e., it must be between 0 and 1. Preceding, extra bits are zero padded. The Parameter
elemept with the namerattribute " : J2K : EPHMarkersUsed" will therefore be encoded as 000001.
<dia{DIA>

<dia:pescriptionMetadata>

<diag:ClassificationSchemeAlias alias="J2K"

href="urn:jpeg:jpeg2000:cs:syntacticallabels"/>

</dia:DescriptionMetadata>
<dia:Description xsi:type="gBSDType" addressUnit="byte"
addressMode="Absolute" bsl:bitstreamURI="content/city.jp2">

<gBSDUnit syntacticallabel=":J2K:MainHeader" start="0" length="135">
<gBSDUnit syntacticallLabel=":J2K:SOC" start="0" length="2"/>

<gBSDUnit syntacticallLabel=":J2K:SIZ" start="2" length="49">
<gBSDUnit length="49" addressMode="Consecutive">
<gBSDUnit length="2"/>
<Parameter name=":J2K:LMarker" length="2">
<Value xsi:type="xsd:unsignedShort">47</Value>
</Parameter>
<Parameter name=":J2K:Rsiz" length="2">
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<Value xsi:type="xsd:unsignedShort">0</Value>
</Parameter>
<Parameter name=":J2K:Xsiz" length="4">

<Value xsi:type="xsd:unsignedInt">768</Value>

</Parameter>
<Parameter name=":J2K:Ysiz" length="4">
<Value xsi:type="xsd:unsignedInt">512</Value>
</Parameter>
<!--... other Parameter elements ...-—->

<gBSDUnit syntacticallLabel=":J2K:Comp siz" length="3"
marker="C0"/>
<gBSDUnit syntacticalLabel=":J2K:Comp siz" length="3"
marker="C1"/>
<gBSDUnit syntacticallabel=":J2K:Comp siz" length="3"
marker="C2"/>
</gBSDUnit>
</lgBSDUnit>

<gBSDUnit syntacticallabel=":J2K:COD" start="51" length="14">
<gBSDUnit length="14" addressMode="Consecutive">
<gBSDUnit length="2"/>
<Parameter name=":J2K:LMarker" length="2">
<Value xsi:type="xsd:unsignedShort">12</Value)
</Parameter>
<gBSDUnit syntacticallabel=":J2K:Scod" length=%1">
<Parameter name=":J2K:EPHMarkersUsed" lenxgth="6"
addressUnit="bit">
<Value xsi:type="bl">0</Value>
</Parameter>
<Parameter name=":J2K:SOPMarkergUsed" length="1"
addressUnit="bit">
<Value xsi:type="bl">1</Valde>
</Parameter>
<Parameter name=":J2K:PrecinctsUsed" length="1"
addressUnit="bit">
<Value xsi:type="bl">0</Value>

</Parameter>
</gBSDUnit>
<!--... and so on j..-—>
</gBSDUnit>
</lgBSDUnit>
<!l-... and so on_J..——>

</gBSDUnit>

<gBSDUnit synté@cticallabel=":J2K:Tile" start="135" length="240232">
<![--... JBEG2000 Tile ...-->
</gBSPUNn¥t>

<gBSDUNSt syntacticallabel=":J2K:EOQOC" start="240367" length="2"/>
</dia:Description>
</dia:DIA>
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Figure 13 illustrates the gBSD example shown above. It shows the bitstream segments in different colors and the
corresponding syntactical labels. The marker values of the three color components are inside the boxes.

:J2K:Rsiz
k . :J2K:EPHMarkersused
:J2K:LMarker :J2K:Comp_siz £ 32K: Comp_siz
1J2K:Ysiz . :J2K:LMarker
1J2K:S0C : 1J2K:Comp_siz ol e 132K Precinctsused
. 1J2K:Xsiz .
gBSDUNit ‘ gBSDUNit
e | €O ct c2 i ...
:J2K:SOPMarkersUse ‘ﬂ .

[t

:J2K:Scod

1J2K:S1Iz :J2K:COD

:J2K:MainHeader 1J2K:Tile

:J2K:EOC

Figure 13 — Example of an original gBSD-for an image

The fqllowing adaptations are now performed on the bitstream: reductionof the spatial resolution and reduction of the
color gomponents (i.e., from three components to one component, which corresponds to an adaptation [to a greyscale
image{. The resulting bitstream and its syntactical labels “are illustrated in Figure 14. Colof components

(“:J2f:Comp_siz”) marked with C1 and c2 are removed andithe ":J2K:Xsiz" and ":J2K:Ysiz" parameters are

updat¢d to the new resolution. Note that this kind of adaptations requires also some other modiflcations in the
":J2K:Tile" which are not illustrated in the figure.

:J2K:Rsiz
. :J2K:EPHMarkersused
:J2K:LMarker +J2K:Comp_siz
A2K:Ysiz :J2K:LMarker
1J2K:S0C 32K R i 2 > < :J2K:PrecinctsuUsed
gBSDUNi t | gBSDUNit

-« el lals]
o S

:JZK:SOPNarkersUseL;» -

e
:J2K:Scod
:J2K:SI1z :J2K:COD

:J2K:MainHeader :J2K:Tile

> -+

:J2K:EOC

Figure 14 — Example of an adapted/transformed gBSD for an image

© ISO/IEC 2004 — Al rights reserved 153


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

EXAMPLE 3

derived from an ISO/IEC 15938-5 description of the bitstream by using the ICRAParentalRatingViolenceCs.

The following example illustrates the usage of the marker attribute. The marker attribute provides
means for semantically meaningful marking of syntactical elements. The following example shows a fragment of a gBSD,
which describes the bitstream in a hierarchical fashion. Therefore, an additional gBSDUnit element is introduced
containing a marker attribute. These additional gBSDUnit elements with the marker attribute "violent-5" and
"violent-3" enables a description transformation engine to easily identify this element and to perform efficient,
hierarchical adaptations (e.g., the removal of the whole gBSDUnit element). The value of the marker attribute can be

<dia:DIA>
<dia:Des
<dia:

criptionMetadata>
ClassificationSchemeAlias alias="Mv4"
href="urn:mpeg:mpegd:video:cs:syntacticallLabels" />

</dia:D¢g
<dia:De

<gB
<gB

</g}
<gB

</g}

<=

</dia:D
</dia:DIA>

scriptionMetadata>
Ecription xsi:type="gBSDType" addressUnit="byte"
addressMode="Absolute" bsl:bitstreamURI="Content/starwars.cmp">

DUnit syntacticalLabel=":MV4:VO" start="0" length="26"/>
DUnit start="26" length="99983" marker="violent-5">
<gBSDUnit syntacticallabel=":MV4:I VOP" start="26" length="28 A ."'/>
<gBSDUnit syntacticallabel=":MV4:P VOP" start="2903" lengtHa"64"/>
Ll== and so on ==
<gBSDUnit syntacticalLabel=":MV4:P VOP"
SDUnit>
DUnit start="100009" length="68022" marker="violenf=3">
<gBSDUnit syntacticallabel=":MV4:I VOP" start="100009" length="1825"/>
<gBSDUnit syntacticallabel=":MV4:P VOP" start="101834" length="1780"/>
Ll== and so on ==
<gBSDUnit syntacticalLabel=":MV4:I VOP" staht="166802" length="1229"/>
SDUnit>

and so on
Escription>

start="98296" length="1713"/>

-—>

Figure 15 illug
gBSDhunit ele

trates the bitstream and its corresponding syntacticallabel and marker attribute values fi
ments as well as the adapted bitstream and gBSD when removing gBSDunit marked with “violent

bom its
-37.

Original Resource
degcribed with
gBBD elements
:MV4:VO :MV4:P_VOP  :MV4:P_VOP :MV4:P_VOP :MV4:1_VOP
:Mv4:1_vopP :MV4:1_VOP /
> =y > » L > . - / >
violent-5 violent-3
- Lan >
Adapted-Reseudree
described with
gBSD elements
:MV4:vO :MV4:P_VOP  :MV4:P_VOP
:MV4:1_VOP
> » <—L>
violent-5
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Figure 15 — Example of an original and adapted gBSD for video

© ISO/IEC 2004 — Al rights reserved



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

EXAMPLE 4

ISO/IEC 21000-7:2004(E)

The following example illustrates the integration of gBS Descriptions into ISO/IEC 21000-2. The gBSD

describes the high-level structure of a resource. A Component within ISO/IEC 21000-2 groups a Resource with a set of
Descriptors containing descriptive information about the Resource among others. One of these Descriptors may be
a gBSD as shown in the example below. Note that this not necessarily the only possibility for integrating a gBSD into

ISO/I

EC 21000-2.

<?xml version="1.0" encoding="UTF-8"?>
<did:DIDL>

<Adid:Item>
</did:DIDL>

<did:Item>
<did:Component id="component id">
<did:Descriptor id="descriptor id">
<did:Statement mimeType="text/xml">

<dia:DIA>
<dia:Description xsi:type="gBSDType" addressUnit="byte"
addressMode="Absolute">
<!-- place gBSDUnit elements here -->
</dia:Description>
</dia:DIA>
</did:Statement>
</did:Descriptor>
<did:Resource ref="URI to resource" mimeType="mime type of resource"/>
</did:Component>

8.4 BS Description generation: BSDL-2

8.41

This
restr

Note
than

Variaples

One

bitstrgam. This is required-for example when a bitstream contains a segment of data, the leng
given|by another field previously found in the bitstream. In order to parse this segment, the Bin{
needs to retrieve this field and evaluate its value. It is therefore necessary to locate an upstreg

(i.e.,

Whilel parsing*a bitstream, the BintoBSD parser progressively instantiates the BS Description.

field

length

Introduction

subclause defines a set of additional extensions on structural aspects of BSDL-2, and a se
i¢tions and extensions on its datatypes aspects.

that the BS Description generation~process does not require any new restriction on strug
the ones already required by thebitstream generation process.

pf the key features of BSDL-2 is the use of variables, the value of which should be T

previously found in the bitstream) and evaluate its value.

t of additional

tural aspects

pad from the
h of which is
oBSD Parser
m parameter

As soon as a

i$ parsed, the corresponding XML element is instantiated and added to the Description. A da

ta field which

or:humber of occurrences depend on a field found earlier in the bitstream can thus be read by locating

and evaluating this parameter in the partially instantiated BS Description.

For this, BSDL declares variables by using XPath expressions, as specified in XPath 1.0 [12]. XPath defines

four

basic types (see section 1 of the specification):

node-set (an unordered collection of nodes without duplicates)
boolean (true or false)

number (a floating-point number)

string (a sequence of UCS characters)
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XPath expressions are evaluated relatively to a reference node, called context node. BSDL uses variables in
the form of XPath expression for three cases:

Number of occurrences of a particle (bs2:nOccurs attribute). In this case, the evaluation of the XPath

expression should yield a number casted as an integer and the context node is the parent element of the

current p

article.

expression should yield a boolean and the context node is the parent element of the current particle.

Value of

If the descrif
should use a
prefix is only
XPath expres

Note that to

same as in the schema. However, when generating the BS Description, the BiritocBSD software will u

same prefix g

Facets

BSDL-2 intro
XML Schemsd
and added

xsd:annotd

The list of B
constrain xs
bsl:byteRd
bitstream, bu
length inform
restricting bs
shall be used

Note that if a
is not constra
the bitstream

Restrictions
The derivatio

the b

s2:1length facet. In this case, the evaluation of the XPath expression should vy
: . . - e Gt ot

tion is qualified, i.e., if the schema defines a target namespace, then the XPath”expre
qualified name, and this, even if a default namespace is defined. Furthermorey eéven tho
a local abbreviation of a namespace, the same prefix should be used for_the-schema ar
sion, which is evaluated in the BS Description.

uch that the qualified XPath expression may be evaluated in the generated BS Description.

Huces a set of new facets to specify constraints on/BSDL and XML Schema datatypes.
does not allow a user to add his/her own facets,<{hey are declared in the BSDL-2 name
to the xsd:restriction component Wa the annotation mechanism, i.e.

tion/xsd:appinfo combination.

bDL-2 facets consists of bs2:1length, hs2:startCode and bs2:endCode. They are us
:hexBinary, xsd:base64Binary@nd bsl:byteRange built-in datatypes. When app
nge, note that the xsd:length facet does not indicate the number of bytes to read fro
t the number of integers in thedatatype, namely always two, corresponding to the sta
htion. This is why the Schemafor BSDL-1 extensions forbids the use of xsd:length for f
| :byteRange. Alternatively;the bs2: 1ength facet, which is ignored by XML Schema, c4
with bs1 :byteRange to'indicate the length in bytes of the data segment to read.

datatype with indéfinite length (xsd:hexBinary, xsd:base64Binary and bsl:byteR
ined by either an’xsd:length, bs2:1length, bs2:startCode or bs2:endCode facef
is parsed until\the end of file.

on simple type derivation by list
n by list shall be constrained by an xsd: 1ength or a bs2:1length facet such that the Bint

Conditional occurrence of a particle (bs2:if attribute). In this case, the evaluation of the XPath

ield a
by the

ssion
Lgh a
d the

alidate the instance, XML Schema does not require the prefixes usedJin the instance to lpe the

e the

Since
Space
the

sed to
ied to
m the
t and
urther
n and

hnge)
then

pBSD

Parser know:

how many items-to read from-the bitstream-—Ilf the number of items-is—a r\nncfanf, thenr

both

xsd:length or bs2:length may be indifferently used. Otherwise, bs2:1ength is required with an XPath
expression specifying the number.

Conditional statements in the member types of an xsd:union

As seen above, the use of xsd:union is allowed in BSDL-1 as long as the type is explicitly stated in the BS
Description with the xsi : t ype attribute. On the other hand, a deterministic decision mechanism is required in
BSDL-2; otherwise, the BintoBSD parser cannot decide which type to instantiate. For this, it is possible to
assign conditional statements to the member types of an xsd:union as follows. The xsd:memberTypes
attribute of the xsd:union gives a list of named simple types. A conditional statement is assigned to each of
the member types with the bs2:ifUnion component. The BintoBSD parser will evaluate the XPath
expression contained in the first bs2:1fUnion. If evaluated as true, then the element is read as the
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corresponding type. Otherwise, the BintoBSD parser will evaluate the second XPath expression and so on.
Note that the number of XPath expressions should not be greater than the number of member types, but may
be smaller. In this case, the member types with no corresponding conditional statements are assigned a
default true. For example, if the xsd :memberTypes attribute lists four member types and if three conditional
statements are provided, but all resolve to false, then the fourth type is instantiated. This acts as a default
mechanism.

Note that the alternative syntax with nested anonymous simple types — instead of using the
xsd:memberTypes attribute giving a list of named types — does not allow the BintoBSD parser to fill the
xsi:type attribute in the instance with the name of the used type (since it is anonymous). In this case, the
BmtoBSD parser erI produce a warnlng, and will not write the xsi: type attrlbute W|th Nno xsi:type
attrib : : ; - s-mechanisn . BL-2 only. The
BSDt)Bln parser will |gnore the bs2:ifUnion statements and will rely on the xsi:typelattribute. If no
condifional statement is provided in the xsd:union, the BintoBSD parser will produce (@ywatning and will
instantiate the first type in the member types (similar behaviour to BSDtoBin as seen above). Same behaviour
if all YPath expressions are evaluated as false.

8.4.2| Schema for BSDL-2 extensions

<?xm|l version="1.0"?2>

<!--| Digital Item Adaptation ISO/IEC 21000-7 -->
<!--| Schema for BSDL-2 extensions —-->
<schpma

Yersion="ISO/IEC 21000-7"
ild="BSDL-2.xsd"
fHargetNamespace="urn:mpeg:mpeg2l1:2003:01<DIA-BSDL2-NS"
Amlns="http://www.w3.0rg/2001/XMLSchema?
Jmlns:bs2="urn:mpeg:mpeg2l:2003:01-DFA~BSDL2-NS">
annotation>
<documentation>
Schema for BSDL-2 extensions
This schema introduces pew language constructs to be added to KML Schema
through its two extension mechanisms:
- attribute with non-schema namespace
- appinfo
The attributes .and elements declared in this schema are therefpre
**not** validdted by XML Schema !!
</documentation>
/annotation>

O % D
== Utility types definitions ==
Vo= HAERERHES AR >
!-- The /following types define
a general XPath expression,
a boolean XPath expression,
an integer XPath expression
Note that since there is no validation anyway,
these defintions are for documentation only.
-—>
<simpleType name="xPathExpression">
<restriction base="string"/>
</simpleType>
<simpleType name="booleanXPathExpression">
<restriction base="bs2:xPathExpression"/>
</simpleType>
<simpleType name="integerXPathExpression">
<restriction base="bs2:xPathExpression"/>
</simpleType>
<simpleType name="oneOrTwoHexBinary">
<restriction>
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<simpleType>
<list itemType="hexBinary"/>
</simpleType>
<minLength value="1"/>
<maxLength value="2"/>
</restriction>
</simpleType>

<—— #HFHHHERRHFAA AR A A AR RS S >

<!-- BSDL Attributes ==
<P—— $#HdfHdfHAHHAHHHHH AR H ARSI EES ——>
<!-- The following attributes apply to

dequence, choice and all,

dlement and group when they are not at the schema level
——>
<attrilbute name="nOccurs" type="bs2:integerXPathExpression"/>
<attrilbute name="if" type="bs2:booleanXPathExpression"/>

<!-- The following attribute applies to

dequence, choice, all, element and group

——>
<attrilbute name="1ifNext" type="bs2:oneOrTwoHexBinary"/>
<!-- The following attribute applies to schema -->
<attrilpute name="rootElement" type="QName"/>

<U—— #4444 HHHHSF AR HH A A AR AR ESHERHE ——>

Ll== BSDL Facets ==

SRR & B i i i i i
<elemenpt name="length" type="bs2:numFacet"/>

<elememt name="startCode" type="bs2:hexBinaryFacet"/>
<element name="endCode" type="bs2:hexBinasyFacet"/>

NEEIR S T S AR A LA AR EEEEEEEEEEEEE S &S
<!-- Utility types definitions for facets -->
<V—— HFHHHHHHHHAH AR >
<comple¢xType name="numFacet">
<copplexContent>
<extension base="annotated">
<attribute name=Uwalue" use="required"
type="bs2:integerXPathExpression"/>
<attribute name="fixed" use="optional" default="false"
type="boolean" />
</extension>
</cpmplexContent>
</complexType>

<compl¢xType\name="hexBinaryFacet">
<coppléxContent>
<é&Xftension base="annotated">

Sk et b Aame=zr0l ol o Wt AN
Sy Ao S 8-S rogtx

type="bs2:oneOrTwoHexBinary" />
<attribute name="fixed" use="optional" default="false"
type="boolean"/>
</extension>
</complexContent>
</complexType>

<—— #HFHHFERRHFAAAA A E A A RS S >

Ll== BSDL Schema Components ==

<U—— #ddd4dAH4HHHHRH A AR A AR RS ——>

<!-- The following component is to be used as as child element
of xsd:union via the xsd:annotation/xsd:appinfo
combination -->
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<element name="ifUnion">
<complexType>
<complexContent>
<extension base="annotated">

<attribute name="value" type="bs2:booleanXPathExpression"

use="required"/>
</extension>
</complexContent>
</complexType>
</element>
</schema>

8.4.3| Constraints on the syntax of BSDL-2 extensions

Whilel BSDL-1 extensions consist in types definitions and attributes declarationsthat can bg
Scheimas to carry specific semantics in the context of bitstream generation, BSDL42 extensions i
langupge constructs, such as conditional statements. In this respect, the Schema for BSDL-2
similgr to a schema for schema.

Thes¢ extensions are added to the BS Schemas as XML Schema annotations and thus do ng
the sghema validation. In order to fully specify the syntax and usage' of the BSDL-2 extensi
constfaints is therefore specified in this subclause in addition to the”ones defined in the Schen
extengions.

used in BS
htroduce new
extensions is

t intervene in
pns, a set of
a for BSDL-2

Thesg¢ constraints are said static in the sense they can and should be checked on the BS Schenpa before and

independently from the BS Description generation process. The input bitstream is thus nof
checHing the constraints.

required for

o=

SDL-2 extensions, plus the following constraints:

—

he bs2:nOccurs and bs2:1if attfibutes shall be used for the xsd:element and xsd:g
omponents not immediately within-xsd: schema, and for the model groups xsd:all, xsd
sd:sequence.

o)

he bs2:ifNext attribute shall be used for the xsd:element and xsd:group schemg
nd for the model greups xsd:all, xsd:choice and xsd:sequence. Furthermore, it
multaneously used/in a local element declaration using the xsd:ref attribute and in
lement declaration the xsd: ref value resolves to. The same rule applies to xsd:group.

O » QO -

|
=

Vhen the bs2:1ifNext attributes contains two hexadecimal values, then these values s
ame length and the first one shall be smaller than the second one.

(7))

he BSDL-2 extensions used in a BS Schéma shall meet the constraints specified in th¢ Schema for

Foup schema
choice and

components
shall not be
the top-level

hall have the

— The.vBSDL-2 facets (bs2:1length, bs2:startCode and bs2:endCode) shall be u

sed within a

xsd:appinfo schema component, itself included in a xsd:annotation, itself included in a
xsd:restriction (simple content restriction). They shall be used to restrict the following XML Schema
and BSDL built-in datatypes: xsd:hexBinary, xsd:base64Binary and bs1:byteRange.

contain any other bs2:1ength, xsd:length, bs2:startCode or bs2:endCode facets.

this xsd: restriction shall not contain any other bs2:1ength or xsd: length facet.

— When the bs2:startCode or the bs2:endCode facets contains two hexadecimal value
values shall have the same length and the first one shall be smaller than the second one.

When a bs2:1length facet is used in an xsd:restriction, then this xsd:restriction shall not

When one or several bs2:startCode or bs2:endCode facets are used in an xsd:restriction, then

s, then these
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The bs2:ifUnion schema component shall be used within an xsd:appinfo schema component, itself
included in an xsd:annotation, itself included in an xsd:union.

The number of bs2:ifUnion schema components used within a same xsd:union shall be smaller
than or equal to the number of member types of this xsd:union.

8.4.4 Semantics of BSDL-2 structural extensions

Name Definition

nOccurs Attribute specifying the number of occurrences of an XML Schema

particle (xsd:element and xsd:group when they,are not|at the
schema top level, xsd:sequence, xsd:choice and*xsd:all). Its
value is an XPath expression that should be resglved in the partially
instantiated BS Description as a number castedrinto an integer.

if

Attribute specifying a conditional expression on the occurrenge of a
particle (xsd:element and xsd:group”when they are not|at the
schema top level, xsd:sequence, xsd:choice and xsd:all). Its
value is an XPath expression that_should be resolved in the partially
instantiated BS Description as a-boolean. This expression is evagluated
for each potential occurrence of the same particle.

ifNext Attribute specifying a_conditional expression on the occurrende of a

particle, a global element or group. This expression is evaluated for
each potential occurrence of the same particle. It contains one|or two
hexadecimal strings. In case two hexadecimal strings are spgcified,
they define a.xange of possible values indicated by the minimym and
maximum: seundaries.

If onesstring is specified, then the particle is parsed if the sequgnce of
next:bytes downstream is equal to the given value. If two strings are
specified, then the particle is parsed if the sequence of next bytes is
within the given range.

rootElement Attribute indicating the qualified name of the root elemept the

BintoBSD parser should start to parse.

Note that singe b§2:n0Occurs is ignored by XML Schema, the allowed range declared by xsd:minOdcurs

and
xsd

160

. L Ll ot - ) ks - 1 b (] Vo |
:m1nOCcCcUrs SNoUUDE SEt o Zero T case the Conaition s evauated as 1aise:

xsd:makOceurs should cope with the expected value. Similarly, if a bs2:1f is specified, then
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8.4.5 Semantics of BSDL-2 datatypes extensions

Name

Definition

length

Facet specifying the length in bytes of xsd:hexBinary,
xsd:base64Binary and bsl:byteRange, and the number of items
in a derivation by list (xsd:1ist).

Its value is an XPath expression that should be evaluated in the
partially instantiated BS Description as a number casted into an

integer.

stargCode
endCpde

Facets
xsd:base64Binary and bsl:byteRange by specifyi
range of flags until which the bitstream should be read.

They contain one or two hexadecimal strings. In case tw
strings are specified, they define a range of possible va
the minimum and maximum boundaries. If one string is
the bitstream is parsed until the sequence of next bytes

constraining the data read by ~xsd:hexBinary,

ng a flag or a

b hexadecimal
Jues, including
specified, then
Hownstream is

equal to the given value. If twe strings specified, then the bitstream is

parsed until the sequence of niext bytes is within the give

N range.

For bs2:startCode, the flag is exclusive, i.e., the bitstjeam is parsed

up to the last byte before the given sequence
bs2:endCode, the*flag is inclusive, i.e., the bitstream i
the last byte of\the sequence.

bs2:endCode

Several ‘©Ds2:startCode and

of byte. For
5 parsed up to

facets may

simultaneously be used in the same xsd:restriction. In this case,
the bitstream is parsed until one of the flag is found. Qn the hand, it

should not be used simultaneously with the xs
bs2:1length facets.

:length or

ifUnfion

Component specifying conditional statements on the mgmber types of
a xsd:union. It contains an XPath expression thpt should be
evaluated in the partially instantiated BS Description as g boolean.

8.4.6| BSDL-2 validity of BS Schemas

This gubclause-specifies a set of validity constraints on BS Schemas with respect to the BSDL-2

Specification.

Note that the BSDL-2 validity does not guaranty that the BS Description generation process wjll succeed or

d o faodd DO M H
pro e tneeXpected b o DUeSCrHpPton:

The words in italic below refer to the XML and XML Schema terminologies [6][7].

A BS Schema is said BSDL-2 valid if the following conditions are met:

— ltis a well-formed XML document.

— It conforms to the XML Schema specification.

— When BSDL-2 extensions are used, their syntax meets the constraints listed in 8.4.3.
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8.4.7 Run-time constraints during BS Description generation

NOTE 1 This subclause specifies an informative list of run-time constraints which are required during the BS
Description generation process, but do not intervene in the BSDL-2 validity mechanism. This list is not exhaustive and that
meeting these constraints does not guaranty that the BS Description generation process will actually succeed, since other
types of run-time errors not listed here may also occur, such as an error while evaluating an XPath expression. The
following constraints only apply to schema components that intervene in the BS Description generation process.

NOTE 2  When attempting to instantiate a BS Description element, its type shall be resolved either to a complex
content type (including bs1:BSDType and bsl:bitstreamSegment) or to a simple content type, in which case it
shall be a BSDL-2 valid datatype.

NOTE3 W

; t type,
then its contenf model shall not contain any element wildcard (xsd: any schema component).

NOTE 4 A datatype is said BSDL-2 valid if it meets the following constraints: If the fype variety is atomic, then it is
either the bs1|:byteRange BSDL-1 built-in datatype, one of the XML Schema built-in datatypes listed in Table 4, or a
user-derived type deriving by restriction from XML Schema built-in datatypes listed Table 4. Otherwise;.if the type i a list,
then its item type is an atomic type meeting the conditions above, and it shall be constrained either\by an xsd:14ngth
or a bs2:length facet. Otherwise, if the type is a union, then its member types should beratomic and conform|to the
constraint on atomic types above.

NOTES5 Thebsl:BSDType and bsl:bitstreamSegment built-in complex types\do not carry any semanticq in the
context of the BS Description generation process and are thus processed as any complex content type.

8.4.8 BS De¢scription generation with BintoBSD

Subclause 8.%4.8 describes the recursive method of parsing a bitstream and progressively generating its BS
Description bl using the information provided by the corresponding BS Schema (Figure 16).

BS Schema

BS

Bitstream BintoBSD -
Description

Figure 16 — Architecture for BS Description generation using Schema for BSDL-2 extension$

As in XML Stchema, a BS'Schema may be represented by one or several schema documents. For the BS
Description generation_process, a single schema document must be provided by the application to detgrmine
the document element in the output BS Description. This schema document may import or include|other
schema docyments; within the same namespace or not, which may declare elements or define types uged in
the BS Description generation process.

The BintoBSD processor starts by instantiating the root element of the output BSD. The choice of this element
may be determined firstly by the application, then by the bs2:rootElement attribute. If no indication is
provided, and if only one element is declared globally in the root schema document, then the BintoBSD
processor shall use it. If indication provided by the application or the bs2: rootElement attribute cannot be
resolved, or if no indication is provided and several elements are declared globally, then the process fails.

Each element describes a segment of data to be parsed. A simple content element corresponds to a single

parameter in the bitstream or an array of parameters in the case of an xsd:1ist. A complex content element
corresponds to a segment of data that is further subdivided in smaller segments.
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The element content is parsed according to its type as follows.

In the case of a simple content, the parameter is read from the bitstream according to the simple type. If
successful, a new element is created and filled with the lexical representation of the parameter. Note that the
use of an xsd: fixed attribute in the element declaration has no impact on the bitstream parsing process.
The BintoBSD parser may check the value read from the bitstream against it for debugging purpose, but will
not base any decision on it.

A simple type is derived from an XML Schema or BSDL built-in type through a derivation tree where facets
may be added at each level to further constrain the type. XML Schema facets are ignored except

xsd:maxExclusive which sp

same

repeatedly try to parse each child particle until none can be found any longer or all have bee

once.

For ¢
instar
evalu
bytes
partic

Each
of tin
bs2:
integsd
times
occur|
way g

The d
first g
comp

:pase64Bin

:Bequence, then all the child particles are successively parsed. For\dn xsd:choice, one

as

ary and bs2:byteRange datatypes. If several xsd:length facets are ad
rivation tree, then only the most constraining one is taken into account. If a bs@3Ter

e case of a complex content, BintoBSD recursively parses the, content model as fo

content model is parsed. For this, the BintoBSD parser will successively try each child
order as they are declared in the schema, until one is successfully parsed. Lastly, for an x4

ach particle, the BintoBSD parser will first evaluate the expressed constraints agains
tiated elements and/or the bitstream content: if a-bs2:1if attribute is specified, its XPath
ated against the partially instantiated BS Description; if a bs2:ifNext is used, the given
is compared to the next bytes in the bitstream. If both conditions are evaluated as try
e is an element declaration, then a new.glement is created and appended to the output BS

particle (xsd:element, xsd:group, xsd: sequence, xsd:choice or xsd:all) may od
hes, possibly none, depending” on the value of its xsd:minOccurs, xsd:max
hOccurs attributes. If a bs2hOccurs is specified, then the XPath expression is evd
r against the already instantiated BS Description and the particle is parsed the correspond

Otherwise, the particle is parsed up to xsd:maxOccurs times. In both cases, when
rence of a particle, the’bs2:if and bs2:1ifNext conditional statements are first checke
s described aboyve.for xsd:element.

omplex type“derivation is processed as follows: in the case of a complex content extensi

specified in
hexBinary,
d throughout
igth facet is
ion, and the

read until the

lows: for an
child particle
particle in the
d:all, it will
h instantiated

I the already
expression is
sequence of
e, and if this
Description.

cur a number
Dccurs and
luated as an
ng number of

parsing one
l in the same

bn, BintoBSD

arses the~content model of the base type, followed by the extended content model. In

he case of a

ex typevrestriction, the full content model of the base type is repeated. The BintoBSID) parser thus

ignores the pase type and parses the specified content model. In a simple content extension, [the attributes

decla

rations are ignored and the base type is parsed as described above for a simple type. Lasily, the simple

contentTestrictiontaseisthe sameas forasimpletype:
8.4.9 Examples
EXAMPLE 1 The following example illustrates the use of the bs2:rootElement attribute. XML Schema allows

several global elements, i.e., declared at the root of the schema. While this has no impact on BSDL-1, this introduces an
ambiguity for BSDL-2 since the BintoBSD Parser then does not know what is the root element to read from the bitstream.
In case this indication is not provided by the application, the bs2:rootElement attribute should be added to
xsd:schema to indicate the qualified name of the root element to be parsed. In the example below, the BintoBSD parser
will start by parsing the pref:eltl element.
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<?xml version="1.0" 2>

<xsd:schema
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
targetNamespace="http://www.example.com/myNamespace"
xmlns:pref=" http://www.example.com/myNamespace "
xmlns:bsdl="urn:mpeg:mpeg2l:dia:2003:01-DIA-BSDL2-NS"

bs2:rootElement="pref:eltl">

<!-- Root element declaration -->
<xsd:element name="eltl">

<!-- and so on —-—>
</xsd:element>
<!-- Anotlher global element declaration -->
<xsd:element name="elt2">

<!-- and so on —-->
</xsd:element>

</xsd:schemn

2>

EXAMPLE 2
The use of bs
xsd:element
On the other
bs2:1ifNext

In the example]

The BintoBSD
eltl. Since th
For this, it first
stream to the

Otherwise, Bin
to unbounded
elt2 is parseg
correspond to

Otherwise (nei
given by the X
xsd:maxOccyl
then instantiat
bs2:nOccursg
occurrence. If
with the schen

s used in local element declarations (e1t1 and e1t2) and in global element declaration (see elt
cannot be used simultaneously in the global and local declaration of the samé element.

butes.
bply to
rall.
below,
), but

The following example illustrates the use of the bs2:nOccurs, bs2s¥frand bs2:1ifNext attr
:nOccurs and bs2:1f attributes is similar to xsd:minOccurs and xsdtmaxOccurs, i.e., it may a
and xsd:group when they are not at the schema top level, xsd: séeuence, xsd:choice and xsd
hand, the bs2:ifNext may also be used in a global element declaration. In the example

below, the behaviour of the BintoBSD parser is the folloewing:

Antiate
e of it.
in the
.

starts by instantiating a rootE1t. Since its content model is an xsd:choice, it then tries to inst
e default value of xsd:minOccurs and xsdemaxOccurs is 1, it tries to instantiate one occurrenc
evaluates the boolean XPath expression given by the bs2: i f attribute and compares the next bytes
alue FFO1 given by the bs2: i fNext attribute. If both conditions are true, then an e1t1 is instantiate

is set
en an

0oBSD ftries to instantiate e1t2 an indefinite number of occurrences since the xsd:maxOccurs valug
. For this, it tests whether the next-bytes in the stream correspond to the sequence FF02. If yes, t

d, and BintoBSD successiyely instantiates further occurrences of the e1t2 as long as the next bytes

he FF02 sequence. In other'terms, the test on the next bytes is performed for each occurrence of e1{2.

ther e1t1 nor e1t2 could be instantiated), BintoBSD tries to parse e1t3. The number of occurrerces is
Path expression ¢f the bs2:nOccurs attribute which is evaluated in the instantiated DOM tree. Note that
rs is set to unounded so that the output description is still valid with respect to the schema. BinfoBSD
es elt3 the-corresponding number of times. Even though the number of occurrences is fied by
, the testion the next bytes (that should correspond to the bs2: 1 fNext value FF03) is performed fgr each
he testijs false before the number of occurrences has been reached, then the bitstream does not ¢gomply
a and.BintoBSD fails.

Ifabs2:1if orbs2:ifNext test is specified for a particle, then its number of occurrences should be set accordingly. In
an xsd:sequence, the xsd:minOccurs should be set to zero in case the test is false. In an xsd:choice on the other
hand, the optional occurrence of the particle is already implicit in the content model and does not need to be specified by
xsd:minOccurs
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<?xml

version="1.0" encoding="UTF-8"?>

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified"

<xs
<

targetNamespace="http://www.example.com/myNamespace"
xmlns:pref=" http://www.example.com/myNamespace "
xmlns:bsl="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
xmlns:bs2="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS"
bs2:rootElement="pref:rootElt">

d:element name="rootElt">
xsd:complexType >
<xsd:choice>
<xsd:element name="eltl" bs2:if="someBooleanXPathExpressionHere"

</

<xd

</

<xd

</

</xsd

bs2:1fNext="FF01">
<!-- type definition here -->
</xsd:element>
<xsd:element ref="pref:elt2" maxOccurs="unbounded" bs2:ifNext="FF02"/>
<xsd:element ref="pref:elt3" maxOccurs="unbounded"
bs2:nOccurs="someIntegerXPathExpressionHere" />
</xsd:choice>
/xsd:complexType>
sd:element>

d:element name="elt2">
!-— type definition here -->
sd:element>

d:element name="elt3" bs2:ifNext="FF03">
!—-— type definition here -->

sd:element>

:schema>

EXAMPLE 3 The following example illustrates, the use of facets constraining an indefinite length

examy
variab|
type tq

le below shows how the bs2:1ength faget'is used to constrain the length of the bs1:byteRange
e value for the MarkerData element-Furthermore, the xsd:length is used to constrain the xs
a length of two.

datatype. The
Hatatype with a
d:hexBinary

<xsd
<xd

element name="SIZ">
d:complexType>
xsd:sequence>
<xsd:element pef&"jp2:Marker"/>
<xsd:elementyname="LMarker" type="xsd:unsignedShort"/>
<xsd:element hame="MarkerData">
<xsd:simpleType>
<xsdsrestriction base="bsl:byteRange">
<xsd:annotation><xsd:appinfo>
<bs2:length value="../jp2:LMarker - 2"/>
</xsd:appinfo></xsd:annotation>

st restriction
</xsd:simpleType>
</xsd:element>

</xsd:sequence>
</xsd:complexType>
</xsd:element>

<xsd:

element name="Marker">

<xsd:simpleType>

<xsd:restriction base="xsd:hexBinary">
<xsd:length value="2"/>
</xsd:restriction>

</xsd:simpleType>
</xsd:element>
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EXAMPLE 4 The following example illustrates the use of conditional statements in xsd:union. In the example below,
three conditional statements are listed in the xsd:union component. The BintoBSD parser first evaluates the XPath
expression of the first bs2:1ifUnion. If the result is true, then it instantiates a pref: b1 type. Otherwise, it evaluates the
XPath expression of the following bs2:1ifUnion and so on, until a type is found with no bs2:1ifUnion component or a
bs2:ifUnion evaluated as true. In the example, if the three XPath expressions are evaluated as false, then a pref:b4
type is instantiated.

<xsd:element name="eltl">
<xsd:simpleType>
<xsd:union memberTypes="pref:bl pref:b2 pref:b3 pref:b4">
<xsd:annotation>
<xsd:appinfo>

s2:ifUnion value="../pref:someOtherElt &lt; 2"/>
s2:ifUnion value="../pref:someOtherElt &lt; 4"/>
s2:1fUnion value="../pref:someOtherElt &lt; 8"/>

</®sd:appinfo>
</xsdl:annotation>
</xsd:union>
</xsd:simpleType>
</xsd:element>

The Video Object Layer of ISO/IEC 14496-2 uses a parameter named sprite en@ébile, which is one or two bits long,
depending on t{he value of another parameter video object layer verid.

if (video_objdct_layer_verid == ‘0001’)

sprite_enable 1 bslbf
Else
sprite_enable 2 uimsbf

When designirj]g a BSDL-2 schema, we declare @@ single element sprite enable. Its type is defined as a xsd:pnion
between bt:H1 and bt:b2 (built-in types of (1)’'and 2 bit long unsigned integer), and the test is defined as the [XPath
expression mpf :video object layer ferid = 2.

If an integer XPath expression cannet\be resolved, then the XPath API returns an exception. On the other hand,|in the
same case, a boolean XPath expression will return false. A false value returned by an XPath expression may thug mean
that the test was false or that it could not be evaluated. This is why the test is specified in this order to cope with thg case
the parameter np4 : video _ebgject layer verid cannot be found.

<xsd:elemenft name="sprite enable">
<xsd:simpleType>
<xsd:unjidn’ memberTypes="bt:b2 bt:bl">
<xsd:laphetation

<xsd:appinfo>
<bs2:ifUnion value="mp4:video object layer verid = 2"/>
</xsd:appinfo>
</xsd:annotation>
</xsd:union>
</xsd:simpleType>
</xsd:element>
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21000-2, the Digital ltem Declaration (DID).

The following example illustrates the integration of BS Schemas and BS Descriptions into ISO/IEC

<did:
<d

DIDL>
id:Item>

<!-- ============ The BS Schema
<did:Descriptor>
<did:Statement mimeType="text/xml">
<xsd:schema targetNamespace="JP2" id="JP2 DIA BSSchema"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<!-- The BS Schema here... —-—>
</xsd:schema>

</diqg

</did:Statement>
</did:Descriptor>

<!-- ============ The DIA Descriptions
<did:Descriptor>

<did:Statement mimeType="text/xml">
<dia:DIA>

<!-- ============ The BS Description
<dia:Description xsi:type="jp2:JP2 BSDescriptionType"
id="myBSD ID" xmlns:jp2="JP2"
xsi:schemalocation="JP2 #JP2 DIA BSSchema">
<jp2:Codestream bsl:bitstreamURI="myImage\ jp2">
<!-- The BS Description here... -—p»
</jp2:Codestream>
</dia:Description>
</dia:DIA>
</did:Statement>
</did:Descriptor>
did:Item>
:DIDL>

9 Terminal and network quality of service

9.1 Introduction

Term
for m
the q
feasil
way,
impos

ed constraints.

9.2 SIchema wrapper

nal and network quality of service (QoS) addresses the problem of selecting optimal parar
bdia resource adaptation to satisfy constraints imposed by terminals and/or networks whi
Lality of service” Fherefore the AdaptationQosS tool specifies the relationship betweel
le adaptation ‘operations satisfying these constraints, and possibly associated utilities (qualities). In this
terminal and_network QoS management is efficiently achieved by adaptation of media

heter settings
e maximizing
N constraints,

resources to

The syntax of description tools specified in this clause is provided as a collection of schema components,
consisting notably in type definitions and element declarations. In order to form a valid schema document,
these schema components should be gathered in a same document with the following declaration defining in
particular the target namespace, the namespaces prefixes and the imported namespaces.
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<?xml version="1.0"2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!-- Schema for terminal and network quality of service tools -->
<schema

version="ISO/IEC 21000-7"

id="AQoS.xsd"

targetNamespace="urn:mpeg:mpeg2l:2003:01-DIA-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
xmlns:mpeg7="urn:mpeg:mpeg’:schema:2001"
elementFormDefault="qualified" attributeFormDefault="unqualified">

<import namespace="urn:mpeg:mpeg’:schema:2001"
schemalocation="mpeg7-udp-2003.xsd" />

<includle schemalocation="DIA.xsd"/>

<includle schemalocation="SingleValueDatatypes.xsd"/>

<includle schemalocation="VectorDatatypes.xsd"/>

<includle schemalocation="MatrixDatatypes.xsd"/>

<includle schemalocation="BaseStackFunction.xsd"/>

<includle schemalocation="ArgumentTypes.xsd"/>

Additionally, the following line should be appended to the resulting schema document in order to obtain g well-
formed XML ¢@locument.

</schema>

9.3 AdaptationQoS

9.3.1 Introdquction

This subclauge (9.3) specifies syntax and semantics'of the AdaptationQo$S tool. The AdaptationQqs tool
provides the fequired information allowing the selection of optimal adaptation parameters.

The tool has peen designed in a modular wayy-i.e., the data and their relationships are structured in mogdules,
which are the basic structural units for- grouping the data. These modules can have one of the follpwing
representatiop formats:

— The|UtilityFunction.provides a restricted set of adaptation operation points in a list format to
chogse from.

— The|LookUpTakle ‘is a matrix representation format, enabling selection by interpolation jof an
adaptation operation point and allowing extra info to be represented.

— The|stackEunction is a functional representation format.

IOPins providethe interface of the modules. Each 10Pin is a uniquely identifiable variable globally deglared
and referenced from within a module. The value of an IOPin may be any value, possibly constrained to a
(continuous or discrete) value range specified by the Axis element in the IOPin declaration or to an externally
retrieved parameter specified by the Getvalue element in the IOPin declaration. Two or more modules
referencing the same IOPin are linked, meaning that the referenced IOPin’s value should be the same for all
these modules. Furthermore, an IOPin can also be referenced from outside AdaptationQoS, allowing the
external retrieval of its attributed value as is the case in, e.g., the BSDLink tool.

Finally, the (continuous or discrete) value range of the IOPins can be further constrained by the Universal
Constraints Description tool as specified in clause 10.
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9.3.2 AdaptationQoS syntax

<V—— H4#44H4HH4HFHHHHFHHHHHHEF AR HHRHHH AR A S HSF AR AR RE ——>
<!-- Definition of AdaptationQoSType ==>
St 8 0 i i A

<complexType name="AdaptationQoSType">
<complexContent>
<extension base="dia:DIADescriptionType">
<sequence>
<element name="Module" type="dia:BaseModuleType"
maxOccurs="unbounded" />
<element name="IOPin" type="dia:IOPinType" maxOccurs="unbkbdunded"/>
<element name="Constraints" type="dia:ReferenceType"
minOccurs="0"/>
</sequence>
</extension>
/complexContent>
</cohplexType>

9.3.3| AdaptationQoS semantics

Namd Definition

AdapfationQoSType Tool for describing the relationship ‘between constraints, possible adaptations, and
qualities in order to support media resource adaptation for termingl and network
quality of service.

Modulle Describes a list of AdaptationQoS modules which can be linked together.

IOPih Describes the globally declared interface of the modules for linking modules and
for external referencing.

Consfraints Describes a-reference to a list of constraints. The target of this reference shall be
UCDTypexas specified in clause 10.

9.3.4| AdaptationQoS example

EXAMPLE The following example illustrates the top-level structure of the AdaptationQoS descripfion. It contains
one of more Adaptatilori0oS modules and one or more I0Pins used for internal linking and external rgferencing. The
description generator\\can choose the most appropriate representation format for a module: UtiljtyFunction,
LookUpTable, StaekFunction.

<DIA
DelscriptionMetadata>
!—— optional description of Classification Scheme aliases ——

</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<Module xsi:type="LookUpTableType">

<!-- description of chosen data representation -->
</Module>
<!-- other possible AdaptationQoS modules -->

<IOPin 1id="QUALITY"
semantics="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS:3.1"/>
<!-- other possible IOPins -->
</Description>
</DIA>
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9.4 Adaptat

9.4.1

ionQoS modules

Introduction

This subclause describes syntax and semantics of the AdaptationQoS modules tool. The module is the basic
structural unit to group data and describe their relationship. The following representation formats can be
chosen: UtilityFunction, LookUpTable and StackFunction

9.4.2 BaseModule syntax

<P—— 44

<!-- Defi
<P—— #4444
<complexTy
<compld
<ex
</compl
</complexT

ition of BaseModuleType
FHHHEFAHH AR A F AR H SR AR H SRS ——>

pe name="BaseModuleType" abstract="true">
bxContent>

tension base="dia:DIABaseType" />
exContent>

ype>

9.4.3 BaseModule semantics

Name Déefinition

BaseModuldType BaseModuleType extends.DiABaseType and provides a base apstract
type for all modules of the.AdaptationQoSType.

9.5 I0Pin

9.5.1 Introduction

This subclaus
They act as
referencing. |
value should
value.

9.5.2 IOPin

e specifies syntax and semantics of the T0Pin tool. IOPins provide the interface for the mg
a uniquely identifiable variable. In essence, they allow the linking of modules and ex
Modules are linked when referencing the same globally defined IOPin, meaning that the I
be the same in €ach module. External referencing of IOPins allows the retrieval of their attr

syntax

dules.
ternal
DPin’s
buted

<l== #####1############################################# ==

<!-- Definftiom of IOPINTYDE

<l—— ####H

FHAFHE SR AR R AR R R A R R A S >

<complexType name="IOPinType">
<sequence>
<element name="GetValue" type="dia:GetValueType" minOccurs="0"/>
<element name="Axis" type="dia:AxisBaseType" minOccurs="0"/>
<element name="Default" type="dia:ValueDataType" minOccurs="0"/>
</sequence>
<attribute name="id" type="ID" use="required"/>
<attribute name="semantics" type="mpeg7:termReferenceType" use="optional"/>
<attribute name="discrete" type="boolean" use="optional" default="true"/>
</complexType>
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9.5.3 IOPin semantics

Name Definition

I0PinType Tool for desribing the globally declared interface of the modules for linking
modules and for external referencing.

GetValue Describes the value to be assigned to the IOPin.

Axis Describes a globally defined LookUpTable axis. It constrains the possible
values of the IOPin to a specified (discrete or continuous) value range.

Defaplt Describes an element conveying the default value of an T@P1n that should
be conveyed to the resource adaptation engine if a solution is rjot found.

id Describes a unique identifier for the T0Pin enablingiit to be referenced.

semaptics Describes a normative semantic which js'“used in conjupction with a
Classification Scheme. A CS that maybe "Used for this purpose are the
AdaptationQoSCS or MediaInformétionCs defined in anhex A.2.2 and
A.2.10 respectively.

disclete Describes whether an I0Pin is discrete-valued or not, in cages where the
Axis element is used. If set 0 true, the IOPin is discrete-valued, and the
vector in the Axis element provides the set of allowable values the I0OPin
can take. If set to falgg,'the minimum and maximum values ¢f the vector in
the Axis element provide the range of allowable values (including minimum
and maximum values) of type IntegerVectorType or FloafVectorType
the IOPins takes” If the Axis element is of type BooleanvgctorType or
TokenVectorType, this attribute is always assumed to be trjie.

NOTE In case the discrete attribute is set to false, the values of the Axis element as a whole ¢an be used as

sampl|ng points for interpolation in asModule of type LookUpTableType

9.6 UtilityFunction

9.6.1| Introduction

This |subclause\‘specifies the syntax and semantics of the UtilityFunction tool. It describes the

relatignship<between constraints, adaptation operators and utilities in a list format from which ah appropriate

adapfation parameter setting should be selected.

The utilityFunction describes the distribution of three key factors involved in media resource adaptation

— adaptation operation (e.g., frame dropping, spatial size reduction, etc.), constraint (e.g., bandwidth, power,
display resolution, etc.), and utility (e.g., objective or subjective quality) and their mapping relations in a list
form. The UtilityFunction is a kind of conceptual model that extends the conventional rate-distortion
(R-D) model, by allowing flexible considerations of diverse types of adaptation operations, constraints, and/or
utilities. Therefore, each of these factors involves multiple dimensionalities (space) and the constraint-utility
relationship represents analogous but broader concepts than the R-D relationships. As a result, the
UtilityFunction is able to encompass whole distributions over the three spaces and their mapping
relations in a compact form. Moreover, it allows efficient searching and selection in solving the adaptation
problems by directly describing the resource-utility relations along with their associated adaptation operations.

The usage of the UtilityFunction in terms of syntax and semantics is as follows. The Constraint
describes a set of sample points of the region of interest in the constraint space, and the
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AdaptationOperator describes one or more permissible adaptation operations meeting constraints
corresponding to each constraint point; the Utility indicates the value of video utility after the adaptation
specified by corresponding AdaptationOperator is applied. Note that this tool accommodates the cases
where multiple instances of constraint and/or utility are required by allowing multiple occurrences of
Constraint and Utility, respectively. In this manner, the UtilityFunction describes feasible
adaptation operators and their resulting utilities in a list format using a discrete set of sampled constraint
points as indexes.

9.6.2 UtilityFunction syntax

Vo= H4#4#HHHHHFHHHHH AR FE A AR AR HHRH AR -

<!-- Definition of UtilityFunctionType ==>

SR i i i e

<complexType name="UtilityFunctionType">

<comple¢xContent>
<exfension base="dia:BaseModuleType">
<sequence>
<element name="Constraint" type="dia:UFDataType"
maxOccurs="unbounded" />
<element name="AdaptationOperator" type="dia:U¥DataType"
maxOccurs="unbounded" />
<choice>
<element name="Utility" type="dia:UFDRataType"
maxOccurs="unbounded" />
<element name="UtilityRank" type="dia:UtilityRankType"/>
</choice>
</sequence>
</ektension>
</complexContent>
</complexType>
<complexType name="UFDataType">
<comple¢xContent>
<exfension base="dia:DIABase&Type">
<sequence>
<element name="Values" type="dia:VectorDataType"/>
</sequence>
<attribute name="i0PinRef" type="IDREF" use="required"/>
</ektension>
</complexContent>

</complexType>

9.6.3 UtilityFunction semantics

Name Definition

UtilityFunctionType Tool for describing the mapping relations among feasible adaptation
operation(s), associated qualities and given constraint(s) in a list format,
used for sparse, discrete data representation.

Constraint Describes given constraint(s) in a list of sampled points. The values are
ordered so that the association of a constraint point, a set of adaptation
operators representing an adaptation operation and utility values can be
specified. For instance, if there exist multiple adaptation operations satisfying
the value of a constraint point, the value should be repeated to become
associated with each feasible adaptation operation. Specific semantics are
given in the associated T0Pin specification.

172 © ISO/IEC 2004 — Al rights reserved



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

Name Definition

AdaptationOperator Describes a list of adaptation operations, each of which is represented by the
set of described adaptation operators. The values are ordered so that the
association of a constraint point, an adaptation operation and utility values
can be specified. Specific semantics are given in the associated 10Pin
specification.

Utility Describes a list of utility values. The values are ordered so that the
association of a constraint point, an adaptation operation and utility value(s)
can be specified. Specific semantics are given in the associated 10Pin
specification.

UtilfityRank Describes a list of the ranking among the feasible adaptation’@perations at a
given constraint point in terms of quality. It is used torepres¢nt a sense of
quality in the case that the used adaptation operator” gives inconsistent
quality values depending on the implementation,~instead of fepresenting a
numerical value of quality using the Utility.(The values gre ordered so
that the association of a constraint point, an adaptation operatipn and a utility
rank can be specified.

UFDafaType Tool for specifying the vector of Vvalues(
Valups Describes a list of values.
iOPihRef Describes a reference to a globally defined T0Pin.

9.6.4| UtilityRank syntax

SRl W R i o
<!--| Definition of UtilityRankType -—>
Sl W

<complexType name="UtilityRankType">
simpleContent>
<extension base="didtpositivelntegerVector">
<attribute name="consistencyFlags" type="dia:consistencyFlags[ype"
use="optioral" />
</extension>
/simpleContent>
</copplexType>

<simpleType fiame="consistencyFlagsType">
restriction>

<stmpleType>

<list itemType="boolean"/>
</simpleType>
<minlLength value="1"/>
</restriction>

</simpleType>

<simpleType name="positivelntegerVector">
<restriction>
<simpleType>
<list itemType="positiveInteger"/>
</simpleType>
<minLength value="1"/>
</restriction>
</simpleType>
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9.6.5 UtilityRank semantics

Name Definition

UtilityRankType Describes the relative rankings of utility values among different adaptation
operators meeting the same constraint point. It can be used to represent a
sense of utility in the case where the utility values are inconsistent among
different implementations of an adaptation operator, instead of representing a
numerical value of quality using the Utilityvalue.

consistencyFlags Describes if the extracted rank is reliable and consistent. Each attribute
corresponds 1o the Tank of the same position i the fIstof the utitity Tank.

9.6.6 UtilityFunction example

EXAMPLE 1 The following example illustrates the use of the AdaptationQoS description tool using the

UtilityFundtion. The UtilityFunction describes a feasible set of adaptation operations’satisfying the congtraint,

each of which
set of constrai
coefficient dro
described. Spq
values of cons
certain adaptat
satisfying the
and a corresy
1,200kbps: on
dropping  with
(COEFF_DROP

s represented by one or more adaptation operators, with associated utilities in-a list format using a d
ht point as indexes. In this example, the combination of adaptation methods of frame dropping an
bping is used for bitrate adaptation to the given constraint of bandwidth,'and a PSNR-measured u
cific semantics of instantiated adaptation operator, constraint, utility)are specified by using 10Pin
raint are ordered so that the association of a constraint point, a $et of adaptation operators represe
ion operation and a corresponding utility value can be specified. fthere exist multiple adaptation ope
ame constraint value, the value of that point is repeated te @ssociate each feasible adaptation op
onding utility. For instance, there exist two adaptatioh “eperations satisfying the given bandwi
is coefficient dropping with the value of (COEFF DROPPING=0.21), the other is combination of]
the values of (B FRAMES=1, P_FRAMES=0))'and coefficient dropping with the val
ING=0.009); the two adaptation operations have the PSNR values of 32.48 and 31.40, respectively.

=)
=

screte
i DCT
tility is
5. The
hting a
ations
pration
dth of
frame
e  of

<DIA>
<DescriptionMetadata>
<ClaslsificationSchemeAlias alias=!"AQoS"
href="urn:mpeg:mpeg21:2003%01-DIA-AdaptationQoSCS-NS" />
</DescrijptionMetadata>
<Description xsi:type="AdaptationQoSType">
<Modulle xsi:type="UtilityFuhctionType">
<Jonstraint i10OPinRefi=s"BANDWIDTH">
<Values xsi:type="IntegerVectorType">
<Vector>1610" 1359 1200 1200 1071 1071 1071 941 814 814 814 1296 1000 1000
1000 842 744 909 712 60Q-.396 359 331 293 255 217</Vector>
</Valueg>
</IConstraint>
<AdaptatienOperator i0OPinRef="B FRAMES">
<Vallies xsi:type="IntegerVectorType">
<Vector>0 0 01 01 2001210121122222222 2</Vector>
</Values>
</AdaptationOperator>
<AdaptationOperator iOPinRef="P FRAMES">
<Values xsi:type="IntegerVectorType">
<Vector>0 0 0 0 0 00 0O0O0OO0OO0OO0OOOOOOO444 4 4 4</Vector>
</Values>
</AdaptationOperator>
<AdaptationOperator iOPinRef="COEFF DROPPING">
<Values xsi:type="FloatVectorType">
<Vector>0.0 0.1 0.21 0.09 0.3 0.2 0.0 0.4 0.5 0.44 0.31 0.0 0.35 0.27 0.08
0.4 0.5 0.2 0.4 0.5 0.0 0.1 0.2 0.3 0.4 0.5</Vector>
</Values>
</AdaptationOperator>
<Utility iOPinRef="PSNR">
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<Values xsi:type="FloatVectorType">
<Vector>34.47 33.56 32.48 31.40 31.58 30.82 28.62 30.27 29.10 28

.57 27.53

31.94 30.69 30.15 28.33 29.04 28.11 28.01 27.03 26.49 23.44 23.36 23.29 23.18 23.02

22 .87</Vector>
</Values>
</Utility>

</Module>

<IOPin semantics=":AQoS:1.1.1" id="BANDWIDTH"/>

<IOPin semantics=":AQoS:2.1" id="PSNR"/>

<IOPin semantics=":AQoS:3.1.1" id="B FRAMES"/>

<IOPin semantics=":AQoS:3.1.2" id="P FRAMES"/>

<IOPin semantics=":AQoS:3.1.3" id="COEFF DROPPING"/>

</Description>

</DIZ>
EXAMPLE 2 The following example shows how audio adaptation might work using the UtilityFunctionl Suppose that
we wgnt to stream a song on the CDMA2000 1x. For a network adaptive streaming MOD_setvice, constrdint, a plausible

set of
chang
QoS d
bandw
layere|
an ay
(NUM
(Disto
order

es in avall
escription
idth rangi

audio adaptation operations, and resultant sound quality are described. The constraint is impos

0 bitstream such as MPEG-4 BSAC are truncated. When the available-network bandwidth decreass
dio channel is dropped by Channel Dropping adaptation methed--to satisfy the limited netw
BER_OF_CHANNELS = 1, CHANNEL_CONFIGURATION = M). The values of audio quality repfesented by DI
tion Index) are specified at each adaptation operation. The different sets of adaptation operations c3
0 maximize DI values.

able network bandwidth of the CDMA2000 1x. The bandwidth varies from 16 to 86 kbits/se(
illustrates the usage of two audio adaptation operations: Scalable’Audio and Channel Dr
ng from 86 down to 44 kbps only Scalable Audio operator is used, so that enhancemer

bd by dynamic
. The following
bpping. For the
t layers of the
s even further,
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n be chosen in

<DIA
<Dedcriptio

Classif

</ D4
<De{d
<N

scripti
criptio
odule x
<Constr
<Value
<Vec

70 72
</Valu
</Const
<Adapta
<Value
<Vec

54 3
</Vali
</Adapt
<Kdapta
Value

66 ©

href="urn:mpeg:mpeg21:2003:01-DIFA~AdaptationQoSCS-NS" />

nMetadata>
icationSchemeAlias alias="AQoS3"

onMetadata>

n xsi:type="AdaptationQoSType">

si:type="UtilityFunctignType">

aint i0OPinRef="BANDWIDTH">

s xsi:type="InteggrVectorType">

tor>16 18 20 22.24" 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56
74 76 78 80 8k B84 86</Vector>

es>

raint>

tionOpgkator iOPinRef="LAYERS OF SCALABLE AUDIO">

s xsi:Mtype="IntegerVectorType">

tor>2% 25 23 21 19 17 15 13 11 9 7 5 3 1 21 20 19 18 17 16 15 14 13
280 </Vector>

es>

ationOperator>

tionOperator iOPinRef="NUMBER OF CHANNELS">

b8 60 62 64

12 11 10 9

si:tvpe="IntegerVectorType">

<Vector>1 11111111111110000000000000000000O0°O00O0

0</Vector>
</Valu
</Adapt
<Adapta
<Value

es>

ationOperator>

tionOperator iOPinRef="CHANNEL CONFIGURATION">
s xsi:type="TokenVectorType">

<vector>M M MMMMMMMMMMMM LR LR LR LR LR LR LR LR LR LR LR LR LR LR LR

LR LR LR LR

LR LR LR</Vector>

</Values>
</AdaptationOperator>
<Utility iOPinRef="DI">
<Values xsi:type="FloatVectorType">
<Vector>-2.77 -2.63 -2.48 -2.41 -2.35 -2.33 -2.33 -2.23 -2.18
-2.09 -2.02 -1.90 -1.70 -1.64 -2.43 -2.37 -2.37 -2.35 -2.35
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-2.37 -2.35 -2.32 -2.26 -2.22 -2.19 -2.13 -2.05 -2.01 -1.93
-1.81 -1.74 -1.60 -1.42 -1.36 -1.28 -0.80</Vector>
</Values>
</Utility>
</Module>
<IOPin semantics=":AQoS:1.1.1" id="BANDWIDTH"/>
<IOPin semantics=":AQ0S:2.4" id="DI"/>
<IOPin semantics=":AQ0S:3.6.1" id="LAYERS OF SCALABLE AUDIO"/>
<IOPin semantics=":AQ0S:3.7.1" id="NUMBER OF CHANNELS"/>
<IOPin semantics=":AQ0S:3.7.2" id="CHANNEL CONFIGURATION"/>
</Description>
</DIA>
9.7 Look-up table
9.7.1 Introduction
This subclauge specifies the syntax and semantics of the LookUpTable tool. A LookUpTable is a ggneric
matrix representation of data and their relationship, consisting of axes and related content.
The axes shguld be declared in the same order as the dimension of the matrixin'the Content elemgnt, as
specified in ISO/IEC 15938-5. An axis can be globally declared in the referenced IOPin element, constrpining
the IOPin valpe to the specified (continuous or discrete) value range. Multiplé contents can be specified| each
having the sgme dimensions, relating to the same axes but with different’content values and types.
9.7.2 LookUpTable syntax
<V—— H4H4HFHHHHFHHHEF AR FHRHHF AR H SR HHH R HEF AR R ——>
<!-- Definition of LookUpTableType ==
<V—— H4H4HFHHHSFHHHEF A F AR H A AR SRS ——>
<complexType name="LookUpTableType">
<complg¢xContent>
<exftension base="dia:BaseModuleType">
<sequence>
<choice maxOccurs="unbounded">
<element name="Axis" type="dia:AxisType"/>
<element mame="AxisRef" type="dia:AxisRefType"/>
</choice>
<element(hame="Content" type="dia:ContentType"
max@ccurs="unbounded" />
</sequence>
</ektensigny
</complexConbent>
</complexType>
9.7.3 LookUpTable semantics
Name Definition
LookUpTableType Tool for describing the data in a table format, used for non-sparse, discrete
data representation.
Axis Describes an axis of the multidimensional table.
AxisRef Describes a reference to an 10Pin containing the globally declared 2xis.
Content Describes the content of the multidimensional table.
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V= #4444 4HHHHHEFHHHHHHH A AR A SR HHHERHEF AR ——>
<!-- Definition of AxisBaseType ==
SRR 8 0 i i A

<complexType name="AxisBaseType">

<complexContent>

<extension base="dia:DIABaseType">

<sequence>

<element name="AxisValues" type="dia:VectorDataType"/>

</segquence>

</extension>
/complexContent>
</coplexType>

<V——| ##4#H4HH4HHHHHHFHHHHHHHH AR H SR HHHERHEF AR H R H SRR >
<!--| Definition of AxisType ==
Sl R 0 i A

<complexType name="AxisType">

complexContent>

</extension>
/complexContent>
</coplexType>

V——| ##4#H4HH4HFHHHHFHHHHHHHF AR H AR HH RS AR HES ——>
<!--| Definition of AxisRefType ==
SRl R 3 0 i i A
<complexType name="AxisRefType">

complexContent>

</extension>
/complexContent>
</copplexType>

<extension base="dia:AxisBaseType">
<attribute name="iOPinRef" type="IPREF" use="required"/>

<extension base=!did:DIABaseType">
<attribute namé="i0OPinRef" type="IDREF" use="required"/>

<attribute name="roundingMethod" type="mpeg7:termReferenceTypg"
use="optional" />

<attribute name="defaultIndex" type="nonNegativeInteger"
use="optional" />

9.7.5| Axis semantics

Namd

Definition

AxisBasegType

Tool for describing an axis of the multidimensional table.

AxisValues

Describes the coordinate values of the axis. Numerical values shall be
specified in ascending order.

roundingMethod

Describes the rounding method for this axis, used when values do not
coincide with the axis values. The CS that must be used for this purpose is
the AgoSRoundingMethodCs defined in annex A.2.3. As it is optional, the
rounding method (if at all applicable) is supposed to be
urn:mpeg:mpeg2l:2003:01-DIA-AQoSRoundingMethodCS-NS:1
(floor) whenever the attribute is not specified.

defaultIndex

Describes the index of the default value whenever the corresponding input
value is unavailable or does not correspond to the list of possible valid
values.
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Name Definition

AxisType Tool for describing an axis of the multidimensional table. It extends
AxisBaseType with an iOPinRef attribute.

iOPinRef Describes a reference to the 10Pin containing the Axis declaration.

AxisRefType Describes a reference to an T0Pin containing the Axi s globally defined.

9.7.6 COMTIJ.LSALIJlaX

<U—— 44
L[== Defia

<V—— #4444
<complexTy
<compld
<ex

G i i i o
ition of ContentBaseType ==
G5 o o

pe name="ContentBaseType'">
bxContent>

tension base="dia:DIABaseType">
<sequence>

<element name="ContentValues" type="dia:MatrixPataType"/>
</sequence>
<attribute name="defaultIndex" type="nonNegatiwvelnteger"
use="optional" />
<attribute name="empty" type="boolean" uée="optional" default="faly
ktension>
lexContent>

ype>

</e
</comp]
</complexT
<U—— 44
<!-- Defi
<P—— 444
<complexTy
<compld
<ex

</e
</comp]
</complexT

E R i i A
ition of ContentType ==
FHHHAFAHHHHHHF AR H SR AR H R HHH BT R ——>

pe name="ContentType">

bxContent>

tension base="dia:ContentBaseType">

<attribute name="iQ0PinRef" type="IDREF" use="required"/>
ktension>

lexContent>

ype>

en/>

9.7.7 Cont¢nt semantics

Name Definition

ContentBadeType TnmfnrdpcrﬁmngfhanMPnfnfmprnuMdhnpndnnmtamp

ContentValues Describes a multidimensional matrix containing the content values.

defaultIndex Describes the index of the default value whenever the corresponding input
value is unavailable or does not correspond to the list of possible valid
values.

empty Describes if the content is empty or not. If so, it is up to the application to
retrieve the required information from the appropriate location. If this attribute
is not specified its value is suppose to be false.
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Name Definition

ContentType

ContentBaseType with an 10PinRef attribute.

Tool for describing the content of the multidimensional table. It extends

iOPinRef Describes a reference to a globally defined 10Pin.
9.7.8 LookUpTable example
EXAMPLE The following example shows the use of LookUpTable to describe the relationship betwgen, on the one
hand, langle and distance, and, on the other hand, required quality for 3D view-dependent texture decoding. It allows one
to endode the data in a matrix-like fashion together with the properties of the data. For each-dimensjon, an axis is
descriped which encloses the properties of data along that dimension, such as the rounding method,for datg selection.
<DIA
DescriptionMetadata>
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS~NS! />
<ClassificationSchemeAlias alias="RM"
href="urn:mpeg:mpeg21:2003:01-DIA-AQoSRoundingMéthodCS-NS" />
/DescriptionMetadata>
Description xsi:type="AdaptationQoSType">
<Module xsi:type="LookUpTableType">
<Axis 1i0PinRef="DISTANCE" roundingMetlred=":RM:3">
<AxisValues xsi:type="FloatVectgrType">
<Vector>1 5 10 20 30 50 75\ 00</Vector>
</AxisValues>
</Axis>
<Axis 10PinRef="ANGLE" rounddingMethod=":RM:3">
<AxisValues xsi:type="EloatVectorType">
<Vector>0 15 30 :4%) 60 75</Vector>
</AxisValues>
</Axis>
<Content iOPinRef="QUALITY">
<ContentValides mpeg7:dim="8 6" xsi:type="FloatMatrixType">
<Matrix>
€689 43.48 26.72 15.66 13.55 9.73
55.47 36.55 21.67 14.01 11.90 8.15
26.94 26.60 17.67 15.01 10.81 9.32
26.08 25.22 16.97 13.58 10.15 8.56
22.06 18.03 15.18 12.01 6.87 5.25
18.84 15.62 12.65 7.40 6.83 5.75
15.19 11.55 8.44 5.78 5.08 4.20
11.78 8.37 7.32 5.14 4.80 3.66
</Matrix>
COIILEellLVallue
</Content>
</Module>
<IOPin 1d="QUALITY" semantics=":AQoS:2.1"/>
<IOPin 1id="ANGLE" semantics=":AQoS:4.1.1"/>
<IOPin 1id="DISTANCE" semantics=":AQoS:4.1.2"/>
</Description>
</DIA>
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9.8 Stack function

9.8.1 Introduction

This subclause specifies the syntax and semantics of the StackFunction tool. It allows to express
mathematical relationships between IOPins. This tool allows specification of the value of one IOPin as a
function of values of other IOPins, constants, external data, data referenced by semantics, and values of
IOPins that are chosen decisions in previous adaptation units. The function is specified using the
BaseStackFunction tool specified in clause 5.4, with arguments as specified in clause 5.5, and operators
as specified in the StackFunctionOperator CS (Annex A.2.15).

The chosen ArgumentTypes used in the funcifion are: ITnternalIOPinRefType Or SemanticalRefType
for specifying| other IOPins in the AdaptationQoS as arguments; ConstantTypes for specifying cofistapts as
arguments; JemanticalDataRefType for specifying semantically resolved external data as)arguments;
ExternalIntegerDataRefType, ExternalFloatDataRefType, ExternalNMTokenDataRefType, Or
ExternalBdolDataRefType for specifying various types of external data as.(arguments; and
InternalIdPinRefType or SemanticalRefType with delay attribute greater than~zero for spegifying
IOPin values |chosen in past adaptation units as arguments
9.8.2 StackIFunction syntax
<= HHHHHFFHESFF AR AR R R R
<!-- Definfition of StackFunctionType ==>
<D= HHHHHFFHESFH AR AR A >
<complexType name="StackFunctionType">
<comple¢xContent>
<exfension base="dia:BaseModuleType">
<sequence>
<element name="StackFunction type="dia:BaseStackFunctionType"/
</sequence>
<attribute name="iOPinRef" €¥ype="IDREF" use="required"/>
</ektension>
</complexContent>
</complexType>
9.8.3 StacKFunction semantics
Name Definition
StackFunctlionType Tool for describing the data in a numerical function format uging a
BaseStackFunction.

StackFuncyién Describes a mathematical expression using a BaseStackFunction.
iOPinRef Describes the IOPin whose value is returned by the stack function.

9.8.4 StackFunction example

EXAMPLE The following example demonstrates the use of stack functions along with look up tables in an
AdaptationQoS to determine the number of quality layers to include for each frame of a video sequence. The
AdaptationQoS description shows data for six frames, each coded with a maximum of four quality layers. For each frame
and each number of quality layers included, the codesize (CODESIZE) in bytes and mean-squared-error (MSE) data are
provided by means of a look-up-table module. A stack function module computes the Lagrangian cost function
(LAGRANGIANCOST) as follows: LAGRANGIANCOST = MSE + LAMBDA.CODESIZE, where LAMBDA is an input IOPin.
Another stack function computes the buffer level (BUFFERLEVEL) in a realtime video transmission scenario as follows:
BUFFERLEVEL = BUFFERLEVEL(delay=1) + CODESIZE — 4.2667 x TRANSMITRATE, where TRANSMITRATE is
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another input IOPin, indicating a constant rate in (Kbits/s) at which data is to be transmitted for each frame, and 4.2667 is
a constant that indicates the frame interval of 1/30 s times the unit conversion factor of 128 from Kbits to bytes.

<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>
<ClassificationSchemeAlias alias="SFO"
href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS"/>
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<Module xsi:type="LookUpTableType">
<Ax1sRef 10PinRef="FRAME"/>
<AxisRef iOPinRef="LAYERS"/>
<Content iOPinRef="MSE">
<ContentValues xsi:type="FloatMatrixType" mpeg7:dim="6 44>
<Matrix>
10.
12.
15.
11.
9.
8.2
</Matrix>
</ContentValues>
</Content>
<Content i0OPinRef="CODESIZE">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="6 4">
<Matrix>
1005 1607 2996 7209
1205 2108 3698 7000
1443 2890 5354 9865
1392 2481 4295 7491
930 1865 381056923
883 1523 29V 5234
</Matrix>
</ContentValues>
</Content>
</Module>
<Module xsi:type="StackFunctionType" i1i0OPinRef="LAGRANGIANCOST">
<StackFuncdtion>
<Arglmeént xsi:type="InternalIOPinRefType" iOPinRef="MSE"/>
<Argument xsi:type="InternallOPinRefType" iOPinRef="LAMBDA"/>
<Argument xsi:type="InternallOPinRefType" 1i0OPinRef="CODESIZE"/>

g o N oo
SO 0o J g
Lo uww
N W WO Ww N
Dok Gt oo
R RN N e
IR

Tl-- Multiply -->
<Operation operator=":SF0:18"/>
<!-- Add -->

<Operation operator=":SFO:15"/>
</StackFunction>

</Module>
<Module xsi:type="StackFunctionType" i1iOPinRef="BUFFERLEVEL">
<StackFunction>

<Argument xsi:type="InternalIOPinRefType" iOPinRef="BUFFERLEVEL"
delay="1"/>
<Argument xsi:type="InternallOPinRefType" 1i0OPinRef="CODESIZE"/>
<!-- Add -->
<Operation operator=":SFO:15"/>
<Argument xsi:type="InternallOPinRefType" i0OPinRef="TRANSMITRATE"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>4.2667</Value>
</Constant>
</Argument>
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<!-- Multiply -->
<Operation operator=":SFO:18"/>
<!-- Subtract -->
<Operation operator=":SFO:16"/>
</StackFunction>
</Module>
<IOPin id="FRAME">
<Axis>

<AxisValues xsi:type="IntegerVectorType">
<Vector>0 1 2 3 4 5</Vector>
</AxisValues>
</Axis>
</IPPin>
<IOPin i1id="LAYERS">
<Axis>
<AxisValues xsi:type="IntegerVectorType">
<Vector>1 2 3 4</Vector>

</AxisValues>
</Axis>
<Default xsi:type="IntegerType">
<Value>0</Value>
</Default>
</IQPin>

<IOPin id="MSE"/>
<IOPin id="CODESIZE"/>
<IOPin id="LAMBDA"/>
<IOPin 1d="LAGRANGIANCOST"/>
<IOFPin id="BUFFERLEVEL">
<Default xsi:type="IntegerType">
<Value>0</Value>
</Default>
</IPPin>
<IOPin semantics=":AQS:1.1.1" id="TRANSMITRATE" />
</Descrfiption>
</DIA>

9.9 Switch mechanism
9.9.1 Introdquction

This subclauge specifies the syntax and semantics of the switching modules. The characteristics of a regource
typically vary| along the diffefent”portions constituting it. Therefore a more fine-grained description of [these
characteristics might be desirable. The switch mechanism allows to select the appropriate description of|these
characteristics with respéctto the considered portion.

The data representation types listed above each have their switching counterparts. As not to duplicaje the
semantics explained previously, the reader is referred to the previous sections.

9.9.2 BaseSwitchModule syntax

SRR 8 0 A
<!-- Definition of BaseSwitchModuleType ==>
SR 8 0 i i i A

<complexType name="BaseSwitchModuleType" abstract="true">
<complexContent>
<extension base="dia:BaseModuleType">
<attribute name="switchIOPinRefs" type="IDREFS" use="required"/>
</extension>
</complexContent>
</complexType>
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BaseSwitchModule semantics

Name Definition

BaseSwitchModuleType

BaseSwitchModuleType extends BaseModuleType and provides a base

abstract type for a subset of types as part of the switch mechanism. It allows

describing the resource in a more fine-grained way.

switchIOPinRefs

of the resource.

Describes the list of 10Pins whose values uniquely define a specific section

9.9.4( UtilityFunctionSwitch syntax
eI Ess sz Esi s s TIEEEETEEEEEEEEEEEE S Etabd
<!--| Definition of UtilityFunctionSwitchType ==
Sl W8 0 i g
<complexType name="UtilityFunctionSwitchType">
complexContent>
<extension base="dia:BaseSwitchModuleType">
<sequence>
<element name="Switch" type="dia:UEDataSwitchType" minOccyrs="2"
maxOccurs="unbounded" />
</sequence>
</extension>
/complexContent>
</copplexType>
<complexType name="UFDataSwitchType!>
complexContent>
<extension base="dia:Util¥tyFunctionType">
<attribute name="switc¢hValues" type="NMTOKENS" use="required"|>
</extension>
/complexContent>
</coplexType>
9.9.5( UtilityFunctionSwitch semantics
Namg Definition
UtilfityEdnetionSwitchType Tool for describing the resource in a more fine-graingd way using
Utilityfunction.
UFDataSwitchType Tool for describing a UtilityFunction related to a specific section of
the resource.
switchvValues Describes the list of T0Pin values uniquely defining a specific section of
the resource.
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9.9.6 LookUpTableSwitch syntax

SR 8 o o o i o
<!-- Definition of LookUpTableSwitchType ==>
SR 8 o o o
<complexType name="LookUpTableSwitchType">

<complexContent>

<extension base="dia:BaseSwitchModuleType">

<sequence>
<choice maxOccurs="unbounded">
lementmome="lsdoM tome=tdig s gMupe
<element name="AxisRef" type="dia:AxisRefType"/>
</choice>
<element name="ContentSwitch" type="dia:ContentSwitchType"
maxOccurs="unbounded" />
</sequence>
</ektension>
</complexContent>
</complexType>
<complexType name="ContentSwitchType">
<comple¢xContent>
<exfension base="dia:DIABaseType">
<sequence>
<element name="ContentDataSwitch" typé="dia:ContentDataSwitchTyge"
minOccurs="2" maxOccurs="unboundéed"/>
</sequence>
<attribute name="i1i0OPinRef" type="IDREF" use="required"/>
</extempsion>
</complexContent>
</complexType>
<complexType name="ContentDataSwitchType">
<comple¢xContent>
<exfension base="dia:ContentBaseType">
<attribute name="switchValues" type="NMTOKENS" use="required"/>
</ektension>
</complexContent>
</complexType>
9.9.7 LookUpTableSwitch semantics
Name Definition
LookUpTablleSwitchType Tool for describing the resource in a more fine-grained way| using
LookUpTable.
ContentSwitchType Tool for describing the Content values of all sections of the resource.
ContentDataSwitchType Tool for describing the Content values associated with a specific section
of the resource.
switchValues Describes the list of T0Pin values uniquely defining a specific section of
the resource.
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9.9.8 StackFunctionSwitch syntax

V= #4444 4HHHHHEFHHHHHHH A AR A SR HHHERHEF AR ——>
<!-- Definition of StackFunctionSwitchType ==
SRR 8 0 i i A

<complexType name="StackFunctionSwitchType">
<complexContent>
<extension base="dia:BaseSwitchModuleType">
<sequence>
<element name="Switch" type="dia:SFDataSwitchType" minOccurs="2"
maxOccurs="unbounded" />
</sequence>
<attribute name="i0OPinRef" type="IDREF" use="required"/>
</extension>
/complexContent>
</copplexType>

<complexType name="SFDataSwitchType">
complexContent>
<extension base="dia:BaseStackFunctionType">
<attribute name="switchValues" type="NMTOKENS” use="required"|>

</extension>
/complexContent>
</coplexType>

9.9.9| StackFunctionSwitch semantics

Namd Definition

StackFunctionSwitchType Tool for~describing the resource in a more fine-graindd way using

StackFunctions.

SFDafaSwitchType Jool for describing a StackFunction related to a specific|section of the
resource.

switfhValues Describes the list of ToPin values uniquely defining a spegific section of

the resource.

10 Universal constraints description tools

10.1 |Introduction

This clause specifies the Universal Constraints Description (UCD) tool for describing constraints for adaptation.

The UCD tool is based on establishing a mathematical abstraction where constraints are specified on
variables representing resource and environment characteristics using values obtained either externally by
XPath expressions from Usage Environment Descriptions or by a direct specification of numeric constants.
When used in conjunction with the AdaptationQoS, these constraints are applied to IOPins in AdaptationQoS.
Otherwise, they are applied to resource or environment characteristics indicated by their semantics.

The adaptation constraints can be specified not only on the resource as a whole but also differentiated with

respect to individual units of the resource corresponding to logical partitionings such as GOPs, ROls, Tiles,
Frames etc. Such units are referred to as adaptation units.
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For each adaptation unit, the description is comprised by a set of limit constraints that specify Boolean
expressions which must evaluate to true, along with optional optimization constraints that convey numeric
expressions which are to be maximized or minimized within the feasible space of decisions satisfying the limit
constraints. Together, the limit and optimisation constraints specify a generic single or multi-objective
optimisation problem.

UCD-based decision making

UCD-based decision making is performed on variables with specific semantics that are related to resource or
usage environment characteristics. In this context, the set of variables is denoted by vector | = {ig, iy, ...}. The
purpose of the UCD is to specify an optimisation problem involving these variables. First, the case considering
only a single adaptation unit in the resource is specified. Subsequently, this specification is extended to the
case considefing multiple adaptation units.

In the single¢ adaptation unit case, the UCD conveys numeric expressions Ojl), j=0,1,.}J-21, falled

optimisation
which are useé

Let I* repres
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constraints €
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metric within
be multiple s
optimization ¢
defined [18].
In multi-criten
moving from
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Let I*[n] represent a solution to the above problem for the nth adaptation unit that maximizes or minimizes
expressions O,;(I[n], H[n]) subject to expressions L,k(l[n], H[n]) evaluating to true. The vector H[n] in the
expressions of O, and L, represents the history of all past decisions for adaptation units 0,1,..., n—1. In other
words, H[n] = {I*[0], I*[1],...,I"[n=1]}. Note that the del ay attribute of Vari abl eRef Type used in a stack
function to convey limit and optimisation constraints allow dependencies on the past history to be specified.

An adaptation decision-taking engine based on the UCD makes decisions sequentially for the variables I[n],
for each value along the axis of the adaptation unit variable, i.e., n =0,1,2,... in order.

Note that in the UCD, the AdaptationUnitDef element specifies the variable that is to be used as the
adaptation wunit, the LimitConstraint and OptimizationConstraint elements included in
AdaptationUnitConstraints elements specify the limit and optimisation constraints as described above
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for each adaptation unit. Apart from the limit and optimization constraints, the UCD allows use of another
element Assign, which is meant explicitly for making assignments to variables representing usage
environment/preference inputs. Even though the same information can also be represented as limit
constraints, a different element is used for this purpose because the processing of these assignments can be

different, in that they are regarded as variable assignments before the optimisation is performed on the rest of
the variables.

10.2 Universal constraints description syntax

<?xml version="1.0"2>

<!-- Digital Item Adaptation ISO/IEC 21000-7 -->
<!--| Schema for universal constraints description tools —-->
<schpma

Wersion="ISO/IEC 21000-7"

id="UCD.xsd"

fJargetNamespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS"
Hmlns="http://www.w3.0rg/2001/XMLSchema"
¥mlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
dlementFormDefault="qualified" attributeFormDefault="ungqualified">

include schemalLocation="DIA.xsd"/>

include schemalocation="SingleValueDatatypes.xsd", >
include schemalLocation="BaseStackFunction.xsd™/>
include schemalocation="ArgumentTypes.xsd"/>
include schemalocation="AQo0S.xsd"/>

I 5 i i
!-— Definition of UCDType ==

D—— A A A NN A A >

complexType name="UCDType'">
<complexContent>
<extension base="dia:DIADescriptionType">
<sequence>
<element name=YAdaptationUnitDef" type="dia:VariableRefType"
min®ccurs="0"/>
<element name="AdaptationUnitConstraints"
type="dia:ConstraintsType" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
/complexType>

== #HfHHE R A A A - —>
!-- Defipmition of ConstraintsType ==

D—— ##G DA A A A A A >

conplexType name="ConstraintsType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Assign" type="dia:AssignType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="LimitConstraint" type="dia:LimitConstraintType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="OptimizationConstraint"
type="dia:OptimizationConstraintType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>
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V= #4444 HH4HFHHHHFHHFHHHH A AR AR HHHERH SRS H SRS ——>
<!-- Definition of AssignType ==
SRR 8 0 i i i A

<complexType name="AssignType">
<complexContent>

<extension base="dia:DIABaseType">
<sequence>

<element name="VarRef" type="dia:VariableRefType"/>
<element name="GetValue" type="dia:GetValueType"/>

</sequence>
</extension>
</cpmplexContent>
</complexType>
SRR £ i i A
<!-- D¢finition of LimitConstraintType ==
V= HFH4HHHHHHFHHHHFHHHHHHHH AR A SRS HE RS F AR ——>
<complg¢xType name="LimitConstraintType">
<copmplexContent>

<extension base="dia:BaseStackFunctionType"/>

</cpmplexContent>
</complexType>
SRR £33 i A A
<!-- Dg¢finition of OptimizationConstraintType ==
<= HFHHHHHHHHA AR A R S >
<complg¢xType name="OptimizationConstraintFype">
<copplexContent>

</c
</comp]

</schema>

<extension base="dia:BaseStackEunctionType">
<attribute name="optimize"\use="required">
<simpleType>
<restriction base="NMTOKEN">
<enumeratign value="maximize"/>
<enumerathion value="minimize"/>
</restrictien>
</simpleType>
</attribute>
</extension>
bmplexContent>
lexType>

10.3 Unive

'sal'constraints description semantics

Semantics of

the UCDType!

Name Definition

UCDType Tool for describing universal constraints.

AdaptationUnitDef Describes the adaptation unit axis. If used in conjunction with the
AdaptationQoS, this corresponds to an IOPin whose axis definitions are
expected to be present in the AdaptationQoS. Otherwise, it specifies
media segment decompositions on which the
AdaptationUnitConstraints elements apply by semantical
reference to segments, such as Frame, GOP, macroblock, etc.
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Name

Definition

AdaptationUnitConstraints

Describes constraints for a single adaptation unit (GOP, frames, ROI
etc.). There can be an unbounded number of
AdaptationUnitConstraints elements, one for each adaptation
unit. If the number of such elements is less than the actual number of
adaptation units expected based on the AdaptationUnitDef
element, then the last AdaptationUnitConstraints element is

applied to all remaining adaptation units.

SemanticsofthetorrstrattsT YoE.

Namg Definition

ConsfkraintsType Describes constraints for an adaptation unit of a resource

Assifpn Describes input assignments to variables.

LimifConstraint Describes the limit constraints that must be satisfied. Tq satisfy a limit
constraint, the expression specified in the element must evaluate to
true.

OptimizationConstraint Describes the metric to optimize subject to the constraints described by

LimitConstraint elements.

If there are no OptimizationConstraint elements, @any solution in

the feasible region/ defined by LimitConstraint
acceptable. If there is a single OptimizationConstr
any solution*that optimises the corresponding metric i
region defiféd by LimitConstraint elements is accep
are multiple OptimizationConstraint elements, any
Pareto: optimal set defined by corresponding metrics i
region defined by L.imitConstraint elements is accept

elements is
bint element,
h the feasible
table. If there
solution in the
h the feasible
able.

Semdntics of the AssignTypel

Name Definition

AssipgnType Describes an assignment.

VarREf Describes the target of the assignment.
GetVp1lae Describes the value to be assigned.

Semantics of the LimitConstraintType:

Name Definition

LimitConstraintType Describes a constraint by means of a metric represented in stack
function form, which must evaluate to Boolean true, for any valid
adaptation decision.
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Semantics of the OptimizationConstraintsType:

Name Definition

OptimizationConstraintsType Describes a metric to optimize represented in stack function form.

optimize Describes whether the metric is to be maximized or minimized. Possible
values are:

— maximize: maximize the function.

— minimize: minimize the function.

10.4 Universal constraints description examples

EXAMPLE 1 The following is an example of a UCD generated for adapting a JPEG2000 image resoufce, in
conjunction with an AdaptationQoS description. The UCD requests an adaptation that returns the-largest image [that is
within a speciffed codesize upper limit, has a minimum perceptual quality, has width and height not\te’' exceed 75%] of the
display horizorjtal and vertical resolutions, and matches the color capability of the terminal. The ‘eorresponding 10Pins in
AdaptationQo§ have IDs CODESIZE, PERCEPT_QUALITY, RESOLUTION_X, RESOLUMON_Y, and ISCOLOR.
CODESIZE is| associated with semantics urn:mpeg:mpeg21:2003:01-DIA-MedigInformationCS-NS:3,| while
RESOLUTION| X and RESOLUTION_Y are associated with semantics urampeg:mpeg21:2003:01}DIA-
MediaInformationCS-NS:17 and :18 respectively. The entire resource is a (single adaptation unit. The Usage

Environment Description for a terminal is in my_UED.xml.

<DIA>
<DescriptionMetadata>
<ClgssificationSchemeAlias alias="SFO"
href="urn:mpeg:mpeg21:2003:01-DIA-StackEuhctionOperatorCS-NS" />
<ClgssificationSchemeAlias alias="AQS"
href="urn:mpeg:mpeg21:2003:01-DIA-AddPtationQoSCS-NS" />
<ClgssificationSchemeAlias alias="MEL"
href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />
</DescrfiptionMetadata>
<Description xsi:type="UCDType">
<AdgptationUnitConstraints>
<LimitConstraint>
<Argument xsi:tygesVSemanticalRefType" semantics=":MEI:3"/>
<Argument xsi:type="ConstantDataType">
<Constant.Xsi:type="IntegerType">
<Value>30000</Value>
</Constant>
</Argument >
<Opefation operator=":SFO:38"/>
</LimitConstraint>
<Limi€Constraint>
<Argument xsi:type="ExternalIOPinRefType"
10PinRef="#PERCEPT QUALITY"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>1l.0</Value>
</Constant>
</Argument>
<Operation operator=":SFO:39"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:17"/>
<Argument xsi:type="ExternallntegerDataRefType"
uri="my UED.xml#xmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-
NS) xpointer (//dia:DisplayCapability/dia:Resolution/Q@horizontal)"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
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<Value>0.75</Value>

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SFO:38"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:18"/>
<Argument xsi:type="ExternallntegerDataRefType"
uri="my UED.xml#xmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-
NS) xgointer (//dia:DisplayCapability/dia:Resolution/@vertical)"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>0.75</Value>

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SFO:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SF0:38"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="ExternallOPinRefType¥~iO0PinRef="#ISCOLOR"/>
<Argument xsi:type="ExternalBooleanDataRefType"
uri='lmy UED.xml#xmlns (dia=urn:mpeg:mpeg2l1:2003:014DTA-
NS) xgointer (//dia:DisplayCapability/@colorCapabde)) />
<!-- Boolean IsEqual operation<-%
<Operation operator=":SFO:1L"A>
</LimitConstraint>
<OptimizationConstraint optimhze="maximize">
<Argument xsi:type="SemanticalRefType" semantics=":AQS:1.3.5.1"/
</OptimizationConstraint>
</AdaptationUnitConstraints®
/Description>
</DIZj>

The corresponding AdaptationQoS description is shown below:

<DIA
DescriptionMetadata>
<ClassifiicdtionSchemeAlias alias="SFO"
href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS"/>
<ClassificationSchemeAlias alias="AQS"
Href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS" />
<ClassificationSchemeAlias alias="MEI"
href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType" id="river AQoS">
<Module xsi:type="LookUpTableType">
<AxisRef iOPinRef="QUALITY"/>
<Content iOPinRef="PERCEPT QUALITY">
<ContentValues xsi:type="FloatMatrixType" mpeg7:dim="3">
<Matrix>0 1 2</Matrix>
</ContentValues>
</Content>
</Module>
<Module xsi:type="LookUpTableType">
<AxisRef iOPinRef="LEVELS"/>
<Content iOPinRef="DECOMP LEVELS">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">
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</M
<Mo

</M
<Mo

</M
<IO

</I
<IO

</I
<IO

<Matrix>0 1</Matrix>
</ContentValues>
</Content>
<Content i1i0PinRef="RESOLUTION X">

<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">

<Matrix>384 768</Matrix>
</ContentValues>
</Content>
<Content i0PinRef="RESOLUTION Y">

<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">

<Matrix>256 512</Matrix>
</ContentValues>

i .
oA S=nne

dule>

ule xsi:type="LookUpTableType">
<AxisRef i1i0PinRef="ISCOLOR"/>
<Content iOPinRef="COMPONENTS">

<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">

<Matrix>1 3</Matrix>

</ContentValues>
</Content>
dule>
ule xsi:type="LookUpTableType">
<AxisRef i0PinRef="QUALITY"/>
<AxisRef i0PinRef="LEVELS"/>
<AxisRef i0PinRef="ISCOLOR"/>
<Content iOPinRef="CODESIZE">

<ContentValues xsi:type="IntegerMatrixTyp& mpeg7:dim="3 2 2">

<Matrix>
11429 20174 20301 29337 11561721330
27486 37835 14415 28853 33370,'48770
</Matrix>
</ContentValues>
</Content>
dule>
in id="QUALITY">
<Axis>
<AxisValues xsi:types|'IfitegerVectorType">
<Vector>1 2 3</Vector>
</AxisValues>
</Axis>
Pin>
in id="LEVELS"( semantics=":AQS:1.3.5.1">
<Axis>
<AxisVallies xsi:type="IntegerVectorType">
ector>1 2</Vector>
</AxilsValues>
</Axi€>
Pin>
MVAd="ISCOLOR">

<AxX1s>
<AxisValues xsi:type="IntegerVectorType">
<Vector>0 1</Vector>
</AxisValues>
</Axis>

</I0Pin>

<IOPin id="PERCEPT QUALITY"/>

<IOPin id="DECOMP LEVELS"/>

<IOPin 1id="RESOLUTION X" semantics=":MEI:17"/>

<IOPin id="RESOLUTION Y" semantics=":MEI:18"/>

<IOPin 1d="COMPONENTS" />

<IOPin id="CODESIZE" semantics=":MEI:3"/>
</Description>

</DIA>
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EXAMPLE 2 The following is an example of a UCD generated for adapting a MPEG-4 VES video resource by B-VOP
dropping. Assume each GOP of the video has VOP pattern IBBPBBPBBPBBPBB, and is organized into four temporal
layers: the first comprising only the I-VOPs, the second comprising the P-VOPs, the third comprising the first of every two
consecutive B-VOPs and the fourth comprising the second of every two consecutive B-VOPs. Decisions are required to be
made on the number of temporal layers to include for each GOP of the video. The GOP comprises the adaptation unit.
The UCD requests an adaptation that returns for each GOP the highest framerate within a transmission bit-rate upper limit
obtained from a network characteristics description, ensuring that the bit-rate transmitted for each GOP is lower than the
available  network  bandwidth. @ The GOP  segment decomposition is indicated by  semantics
urn:mpeg:mpeg21:2003:01-DIA-SegmentDecompositionInfoCS-NS:1. The semantics
urn:mpeg:mpeg21:2003:01-DIA- MediaInformationCS-NS:7 indicates the bit-rate in bps for each GOP
computed over the duration of the GOP (0.5 sec for a 15-VOP GOP), while semantics urn:mpeg:mpeg21:2003:01—
DIA-MediaInformationCS-NS:20 indicates the framerate for each number of temporal layers included. The Usage
Envirgpment-Descriptionis-in-my UED xml 1f this UCD is used in conjunctionwith-an AdaptationQoS to make decisions,
the AdaptationQoS will declare and define IOPins associated with each of these semantics to provide the|set of possible
GOPs| framerates, and the bit-rate for each framerate for each GOP. Note that since there_is |only a single
AdapfationUnitConstraints element, it applies to all the adaptation units (GOPs in this)case).| However, the
decisipns made are different for each GOP, since it depends on the bit-rate which varies from GOP to GOP

<DIA
DescriptionMetadata>
<ClassificationSchemeAlias alias="SFO"
href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorlCS-NS" />
<ClassificationSchemeAlias alias="AQS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQéSES-NS"/> </DescriptiophMetadata>
Description xsi:type="UCDType">
<AdaptationUnitDef xsi:type="SemanticalRefType! semantics=":SED:1"/>
<AdaptationUnitConstraints>
<LimitConstraint>
<Argument xsi:type="SemanticalRe&fType" semantics=":MEI:7"/>
<Argument xsi:type="ExternallIntedgerDataRefType" uri="my UED.xml#
xmlng (dia=urn:mpeg:mpeg21:2003:01-DIA-NS)
xpointer (//dia:NetworkCharacteristics/diagAvailableBandwidth/@average)"/>
<!-- Bool IsLessThanOrEqgualTo operation-->
<Operation operator=":SF0:38"/>
</LimitConstraint>
<OptimizationConstraint)\optimize="maximize">
<Argument xsi:type¥"SemanticalRefType" semantics=":MEI:20"/>
</OptimizationConstiraint>
</AdaptationUnitConstraints>
/Description>
</DIZj>

EXAMPLE 3 The follewing is an example of a UCD generated for a fully scalable video resource. Each GOP of the
video |s an adaptation-unit, and is coded into several temporal, spatial and quality layers. The UCD request$ an adaptation
that dg¢cides on the optimal number of spatial, temporal and quality layers for the first GOP, but for all subsequent GOPs,
the orly the optimal number of temporal and quality layers are decided, while the number of spatial layers is required to
remain unchanged. For the first GOP, the UCD requires that frame width and height of the adapted videp must be less
than the{display width and height respectively, the bit-rate must be less than the available network bapdwidth, and a
measurenof perceptual distortion that combines temporal and spatial resolutions with guality, is to be minimized. For all
subsequent GOPs, the UCD requires that frame width be held the same as the previous GOP’s frame width, but the
constraints on the bit-rate and the optimization constraint minimizing perceptual distortion remains the same. The GOP
segment decomposition is indicated by semantics urn:mpeqg:mpeg21:2003:01-DIA-
SegmentDecompositionInfoCS-NS: 1. The semantics urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS—
NS:7 indicates the bit-rate in bps for each GOP computed over the duration of the GOP, while semantics
urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS:17 and :18 indicate the frame width and frame height
respectively for each number of temporal layers included. It is assumed that the UCD is to be used in conjunction with an
AdaptationQoS, that declare and define 10Pins corresponding to GOPs, frame width, frame height and perceptual
distortion. The perceptual distortion IOPin has id DISTORTION_TSQ and is referenced directly in the UCD. The Usage
Environment Description is in my_UED.xml. Note that since there are two AdaptationUnitConstraints elements, the first
applies to the first adaptation unit (GOP), while the second applies to all subsequent adaptation units (GOPs).
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<DIA>

<DescriptionMetadata>
<ClassificationSchemeAlias alias="SFO"

href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS"/>

<ClassificationSchemeAlias alias="AQS"

href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>

<ClassificationSchemeAlias alias="MEI"

href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />

<ClassificationSchemeAlias alias="SED"

href="urn:mpeg:mpeg21:2003:01-DIA-SegmentDecompositionInfoCS-NS" />

</DescriptionMetadata>
<Description xsi:type="UCDType">

<Ad

otationlInitDgf 1 tvuna="Saomaont i oo IR fFTyzng ™ mantd =".Spp.1"v
T T IT

<Ad

xmlns (dia=y
NS) xpointeq

uri="my UED

ontal)"/>
uri="my UED
cal)"/>
</A
<Ad

xmlns (dia=y
NS) xpointeq

ptationUnitConstraints>
<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:7"/>
<Argument xsi:type="ExternallntegerDataRefType" uri="my UED.xmd¥
rn:mpeg:mpeg2l1:2003:01-DIA-
(//dia:NetworkCharacteristics/dia:AvailableBandwidth/Qaverage) Y>3
<!-- Bool IsLessThanOrEqualTo operation-->
<Operation operator=":SF0:38"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semanticsZ“\MEI:17"/>
<Argument xsi:type="ExternalIntegerDataRefTypel
.xml#xmlns (dia=urn:mpeg:mpeg2l:schema:2003) xpointer(//Display/Resolution/ @]

<!-- Bool IsLessThanOrEqualTo operation--%
<Operation operator=":SF0:38"/>
</LimitConstraint>
<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:18"/>
<Argument xsi:type="ExternallntegerDataRefType"
.xml#xmlns (dia=urn:mpeg:mpeg2l:schema:2003) xpointer (//Display/Resolution/@Y

<!-- Bool IsLessThanOrEqualPo operation-->
<Operation operator=":SFQ:38"/>
</LimitConstraint>
<OptimizationConstraintoptimize="minimize">
<Argument xsi:type="ExternallOPinRefType" i0PinRef="#DISTORTION TSQ"/>
</OptimizationConstraint>
aptationUnitConst®taints>
ptationUnitCongtpaints>
<LimitConstraint>
<Argument ,Xsi:type="SemanticalRefType" semantics=":MEI:7"/>
<Argument xsi:type="ExternallntegerDataRefType" uri="my UED.xml#
rn:mpegrmpeg2l:2003:01-DIA-
(//diasNétworkCharacteristics/dia:AvailableBandwidth/Qaverage)" />
<l%- Bool IsLessThanOrEqualTo operation—-->
<Operation operator=":SFO:38"/>

oriz

rerti

M AimitConstraint

<LimitConstraint>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:17"/>
<Argument xsi:type="SemanticalRefType" semantics=":MEI:17"
delay="1"/>
<!-- Bool IsEqualTo operation-->
<Operation operator=":SFO:11"/>
</LimitConstraint>
<OptimizationConstraint optimize="minimize">
<Argument xsi:type="ExternalIOPinRefType"
10PinRef="#DISTORTION TSQ"/>
</OptimizationConstraint>

="

</AdaptationUnitConstraints>
</Description>

</DIA>
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11 Metadata adaptability

1.1

Introduction

This clause specifies a tool for describing adaptation information pertaining to metadata within a Digital Item.
This information is a set of syntactical elements with prior knowledge about the metadata that is useful for
reducing the complexity of the metadata adaptation process. These elements have been originally designed to

enabl

e:

— Filtering and scaling of descriptions (TotalNumofElements, Completeness, MaxDepth, Value)

— Ilhtegration of descriptions (AveragevValue and InvariantProperties)

Note
proce

11.2

sses (scaling or integration), or any other metadata adaptation functionality.

MetadataAdaptation syntax

hat a non normative adaptation engine may use such elements jointly to perform the-abo

ve mentioned

<?xm
Ll==
<t--
<sch

Y
bl
v
b
b
b
g

<t--
<!--
<!--
<com

| version="1.0"?>

Digital Item Adaptation ISO/IEC 21000-7 -->
Schema for metadata adaptation tools —-->
Ema

ersion="ISO/IEC 21000-7"

ild="MetaDataAdaptation.xsd"

argetNamespace="urn:mpeg:mpeg2l:2003:0L~DIA-NS"
mlns="http://www.w3.0rg/2001/XMLSchema’
mlns:dia="urn:mpeqg:mpeg2l:2003:01-DITA<NS"
mlns:mpeg7="urn:mpeg:mpeg’:schema:26001"
lementFormDefault="qualified" attzributeFormDefault="unqualified">

include schemalocation="DIA.xsd"/>
import namespace="urn:mpeg:impeg’:schema:2001"
schemalLocation="mpeg7-udp-2003.xsd" />

(e

Definition of MetadataAdaptationType ==
i
blexType name="MetadataAdaptationType">
complexConteng>

<extensiofi Pase="dia:DIADescriptionType">

<segllence>
<element name="SizeOfMetadata" type="nonNegativeInteger"
minOccurs="0"/>

minOccurs="0"/>
<sequence>

<element name="TotalNumOfElements" type="nonNegativelntegs

€lement name="Component. type-"dla:Componenctlype"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</sequence>

<attribute name="instanceSchema" type="anyURI" use="required"/>
<attribute name="instanceLocator" type="anyURI" use="optional"/>

</extension>

</complexContent>
</complexType>

<= A A A >

<t--

Definition of ComponentType ==

<= A A A A A A A A >
<complexType name="ComponentType">
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<complexContent>
<extension base="dia:DIABaseType">
<sequence>

<element name="Completeness" type="boolean" minOccurs="0"/>
<choice minOccurs="0">
<element name="MaxDepth" type="nonNegativeInteger"
minOccurs="0"/>
<element name="Location" type="dia:LocationMethodType"
maxOccurs="unbounded" />
</choice>
<choice minOccurs="0">
<element name="Component" type="dia:ComponentType"

maxOccurs="unbounded" />
<sequence>
<choice>
<element name="Value">
<complexType>
<simpleContent>
<extension base="token">
<attribute name="type" types"NMTOKEN"
use="required"/>
</extension>
</simpleContent>
</complexType>
</element>
<sequence>
<element name="MinValue™ type="float" minOccurs="0["/>
<element name="MaxValue! type="float" minOccurs="0["/>
</sequence>
</choice>
</sequence>
</choice>
<choice>
<element name="AveragéValue" minOccurs="0"
maxOccurs="unbounded">
<complexType>
<complex€ontent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Location"
type="dia:LocationMethodType"
maxOccurs="unbounded" />
</sequence>
<attribute name="unitOfMeasure" type="NMTOKEN"
use="required"/>
<attribute name="aValue" type="NMTOKEN"
use="required"/>
</extension>

o mpl lal n# n#
</complexType>
</element>
<element name="InvariantProperties" minOccurs="0"
maxOccurs="unbounded">
<complexType>
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Location"
type="dia:LocationMethodType"
maxOccurs="unbounded" />
<element name="InvariantDimension"
maxOccurs="unbounded">
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<complexType>
<attribute name="dimension"
type="mpeg7:termReferenceType"
use="required"/>
<attribute name="invariantFactor"
type="mpeg7:zeroToOneType"
use="required"/>
</complexType>
</element>
</sequence>
</extension>

</complexContent>

</choice>
</sequence>

</extension>
/complexContent>
</copplexType>

<D ——HE S S A A A A A A A >
L[== Definition of LocationMethodType ==>
< ——HE A A A A A A A A A >
<complexType name="LocationMethodType">

simpleContent>

</extension>
/simpleContent>
</copplexType>

</schema>

</complexType>
</element>

<attribute name="name" type="QName" use="required"/>
<attribute name="number" type="nonNegativelnteger" (use="optiohal"/>

<extension base="token">
<attribute name="type" type="mpeg7:termReferenceType" use="refjuired"/>

11.3 [MetadataAdaptation semantics

Semgntics of MetadataAdaptationType:

Namd

Definition

MetapataAdaptationType

Tool for describing means for metadata adaptation.

InstpnceSchema

Describes the schema of the XML instance.

Instpncelocator

Describes a link to the described XML instance.

SizeOfMetadata Describes the size of the metadata description in bytes.
TotalNumOfElements Describes the total number of words (i.e., XML elements and values) that
are included in a metadata description.

Component Describes a target element in a metadata description.
Name Describes the name of the target element in the metadata description.
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Name Definition

Number Describes the number of instances of the target element (indicated by
Component) that is included in the metadata description. If this number is
zero, no instances are present.

Completeness Describes whether the description is complete. Complete means that the
instance of the description tool includes all optional descriptions defined in
the schema.

MaxDepth Describes the maximum number of successively nested target elements in
ti 1< |||ciau'ata u'cauiptiun.

Location Describes the means to locate the target element in theymetadata
description, as well as supplemental information associated with its
location.

Value Describes a discrete set of value(s) that the target element can take.

MinValue Describes the minimum value that the target element can take for
numbers.

MaxValue Describes the maximum value that the target element can take for
numbers.

AverageValjue Describes an average featurgi(element or attribute) of a set of des¢ription
tools components (D or DS), associated to Location.

avalue Describes the average-value.

unitOfMeadure Describes the feature (element or attribute) from which the unit of measure
can be derived|

InvariantHroperties Describes\the information about invariant properties of a descriptign tool,
identified by Location.

InvariantQimension Describes the information about the dimension for which invarignce to
cropping for a component (e.g., D or DS instance) applies.

dimension Describes with respect to which dimension the component is invarnjant. A
CS that may be used for this purpose is the InvariantDimensfionCs
defined in annex A.2.7.

i nvari ant Hact or Describes the cropping ratio. A component (e.g., D or DS instance) pan be
considered invariant if the children segments of the segment (thel| father
segment) 1t is attached 1o, have a size which is Targer than the size of the

father segment multiplied by invariantFactor. 0 means fully invariant,

1 not invariant.
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Semantics of LocationMethodType:

Name Definition

LocationMethodType Tool for describing the means to locate the target element in the metadata
description, as well as supplemental information associated with its
location.

type Describes the means to locate the target element in the metadata

description. A CS that may be used for this purpose is the
LocationTypeCsS defined in annex A.2.9.

11.4 [MetadataAdaptation examples

EXAMPLE 1 This first example includes information about the metadata of a video resource. SideOfMetadata
expregses the size of the metadata description and TotalNumOfElements expresses the\otal number of words (i.e.,
XML ¢lements and values) that are included in the metadata description. These two component will be hised to decide
whethgr resizing of the description is required or not. A possible scenario for using such tool is represerjted by a small
terminal that can handle up to 10 KB of metadata or 50 elements. In such a case, the métadata resizing cah be performed
according to specific hints without a complete analysis of the entire metadata description. Consider below the instance of a

description to be scaled:

<Mpeq7>

<AudioVisual>

Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type=“AudioVisualType">

<TemporalDecomposition>

<AudioVisualSegment id="timel”> > Layer-1
<PointOfView viewpoint="TeanB">
<Importance>
<Value>0.25</Value>
</Importance>
</PointOfView>
</RAudioVisual Segment>
<AudioVisualSegment> =» Layer-1
<TemporalDegcompsition>
<AudioViskualSegment id="time2”> =>» Layer-2
<PointOfView viewpoint="TeamA”>
<Importance>
<Value>0.5</Value>
</Importance>
</PointOfView>
<TemporalDecompsotion>
<AudioVisualSegment> =>» Layer-3

<TemporalDecomposition>

<AudioVisualSegment> =» Layer-4
<TemporalDecompsition>
<AudioVisualSegment id="time3”> => Layer-5
<MediaSourceDecomposition>
<VideoSegment>
<VisualDescriptor
xsi:type="MotionActivityType”>
<Intensity>3</Intensity>
<DominantDirection>1
</DominantDirection>
</VisualDescriptor>
</VideoSegment>
</MediaSourceDecomposition>
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<TemporalDecompsision>
<AudioVisualSegment> =» Layer-6
<TemporalDecompsition>
<AudioVisualSegment> =>» Layer-7
</AudioVisualSetment>
</TemporalDecomposition>
</AudioVisualSegment>
</TemporalDecomposition>
</AudioVisualSegment>
</TemporalDecomposition>

</AudioVisualSegment>
</TemproalDecompsition>
</AudioVisualSegment>
</TemproalDecompsition>
</AudioVisualSegment>
</TemporalDecompsition>
</AudioVisualSegment>
/ TemporalDecompsition>
</RudioVisual>
</MultimediaContent>
</Description>
</Mpeg7>

Now, a possible instantiation of MetadataAdaptation for the scaling functionality(isas follows:

<DIA>

<DescriptionMetadata>
<ClgssificationSchemeAlias alias=":LocT:"

href="urn:mpeg:mpeg21:2003:01-DIA-LogationTypeCS-NS"/>

</DescrfiptionMetadata>

<Description xsi:type="MetadataAdaptationType"
instanceSchema="urn:mpeg:mpeg7:schexa:2001">
<SiteOfMetadata>12000</SizeOfMetadata>
<TotalNumOfElements>100</TotalNumOfElements>
<Comiponent name="VideoSegment">

<MaxDepth>7</MaxDepth>

<Component name="MedifaPFime" number="5">
<Location type=":T0cT:3">timel time2 time3</Location>

</Component>

<Component namg=YMotionActivity" number="4">
<Completefiegss>true</Completeness>
<Locatidn.type=":1locT:1">5</Location>

</Component>

<Compon€nt name="ColorLayout" number="5">
<Completeness>true</Completeness>
<Location type=":1locT:1">3</Location>

<,€omponent>

Component name="MatchingHint" pumbep_ngu

<Component name="PointOfView" number="10">
<Completeness>true</Completeness>
<Location type=":locT:1">3</Location>
<Component name="viewpoint">
<Value type="1istOfString">TeamA TeamB</Value>
</Component>
<Component name="Importance">
<Value type="1istOfFloat">0.0 0.25 0.5 0.75 1.0</Value>
</Component>
</Component>
</Component>
</Description>
</DIA>
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The following observation can now be made. The first observation is that the maximum number of successively nested
AudioVisualSegment elements is 7. Therefore, in the case that a device can only accept up to 6 layers, we know in
advance that 1 layer needs to be scaled. This is not necessarily the final (deepest) layer. The decision to scale a layer
may be based on its importance relative to other layers. The second observation is that the MediaTime element appears 5
times in the metadata description and there are three ID's associated with the segments containing this element (time1,
time2, time3). Since processing of the metadata description is done sequentially from top-to-bottom, the value of 5 can
indicate that no further processing is required after the final (5“‘) element has been processed. The ID's are used to locate
the MediaTime element in the description. The third observation is that the MotionActivity element appears 4 times in the
metadata description and these instances have all optional components of the tool instantiated. Furthermore, the
description indicates that MotionActivity does not appear after the 5" layer of the parent Component in the description (in
this case, AudioVisualSegment). With this information, processing can be saved since one does not have to parse past
the 5" layer to reach an element of interest. The fourth observation is that the metadata description does not include a
MatchingHint element. The fifth observation is that the PointOfView element appears 10 times in the metadata description
and tHese instances have all optional components of the tool instantiated. Furthermore, the viewpoint attribute of this
elemept takes the values “TeamA” or “TeamB”, and the “Importance” attribute of this element takes on€ ¢f the values in
the giyen list (0.0 0.25 0.5 0.75 1.0).

EXAMPLE 2 In the next example, the MetadataAdaptation tool is used to speed up the.integration process of two
description instances of a same video programme. The temporal decomposition of theyvideo into gcenes with its
assoclated semantics is given by:

<Mpeq7>
Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="VideoType">
<Medialocator>
<MediaUri>soccer marathon.mpg</Medialri>
</MediaLocator>
<TemporalDecomposition gap="false" ‘overlap="false">
<VideoSegment xsi:type="VideeSegmentType" id="VDS1">
<MediaTime>
<MediaTimePoint>T00%00:00</MediaTimePoint>
<MediaDuration>PT2M20S</MediaDuration>
</MediaTime>
<TemporalDecomposition gap="false" overlap="false">
<VideoSegment id="Scenel0">
<Medid®ime>
<MediaTimePoint>T00:00:00</MediaTimePoint>
<MediaDuration>PTOM13S</MediaDuration>
</MediaTime>
<Semantic>
<Label>
<Name>soccergame</Name>
</Label>
<SemanticBase xsi:type="EventType">
<Label>
<Name>soccergame</Name>
</Label>
</SemanticBase>
</Semantic>
</VideoSegment>

The temporal decomposition of the video into shots is given by:

<Mpeg7>
<Description xsi:type="ContentEntityType">
<MultimediaContent xsi:type="VideoType">
<Video id="JornaldanoiteSegment">

<MediaLocator>
<MediaUri>soccer marathon.mpg</MediaUri>

</MediaLocator>

<TemporalDecomposition gap="false" overlap="false">
<VideoSegment xsi:type="VideoSegmentType" id="VDS2">

<MediaTime>
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<MediaTimePoint>T00:00:00</MediaTimePoint>
<MediaDuration>PT2M20S</MediaDuration>
</MediaTime>
<TemporalDecomposition>
<VideoSegment id="Shot 0">
<MediaTime>
<MediaTimePoint>T00:00:00</MediaTimePoint>
<MediaDuration>PTOM5S</MediaDuration>
</MediaTime>
</VideoSegment>
<VideoSegment id="Shot 1">
<MediaTime>
<MediaTimePoint>T00:00:05</MediaTimePoint>
<MediaDuration>PTOM5S</MediaDuration>
</MediaTime>
</VideoSegment>

The instantiatign of the MetadataAdaptation tool for integrating the above two descriptions is given by:

<DIA>
<DescriptionMetadata>
<ClgssificationSchemeAlias alias=":LocT:"
href="urn:mpeg:mpeg21:2003:01-DIA-LocationTypeCS-NS" />
<ClgssificationSchemeAlias alias=":InvDim:"

href="urn:mpeg:mpeg21:2003:01-DIA-InvariantDimenghonCS-NS" />
</DescrfiptionMetadata>
<Description xsi:type="MetadataAdaptationType"
instanceSchema="urn:mpeg:mpeg7:schema:2001"
ijnstancelocator="VDS1l.xml">
<Component name="VideoSegment">

<AyerageValue aValue="PT1M20S" unitOfMeasupe="MediaDuration">
<Location type=":LocT:2">0</Locatien>
<fAverageValue>
<AverageValue aValue="PTOM47S" unitfOfMeasure="MediaDuration">
<Location type=":LocT:2">1</Lofation>

<fAverageValue>
</Component>
<Comppnent name="Semantic">

<InvariantProperties>

<Location type=":LgcTR:3">Semantic0 Semantic2</Location>
<InvariantDimension=dimension=":InvDim:2" invariantFactor="0.3"/>
<fInvariantProperties>
</Component>
</Descrijption>

<Description xsi:type="MetadataAdaptationType"
instanceSchema="urn:mpeg:mpeg7:schema:2001"
instancelocator="VDS2.xml">
<Comppnent name="VideoSegment">
<AverggeValue aValue="PT1M20S" unitOfMeasure="MediaDuration">
<lhecation type=":LocT:2">0</Location>
<[{Av&rageValue>
<AverageValue aValue="PTOM5S" unitOfMeasure="MediaDuration">
<Location type=":LocT:2">1</Location>
</AverageValue>
</Component>
</Description>
</DIA>

The hints that are used provide an average segment duration and a measure of invariance for the semantics associated to
the VideoSegments contained in the description instances. These can be used by a non normative adaptation engine to
achieve the integrated description.

More specifically, the above DIA instance gives the following information: (1) VideoSegment VDS1 is a one level
decomposition and the average length of segment is 47 sec, (2) in VDS1, the element “Semantic” (Semantic DS) identified
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by “Semantic0” and “Semantic2” can be propagated to all the sub-segments of the segment that contain them provided
such child segments have a size larger than 0.3 (invariantFactor) times the size of the parent segments, (3)
VideoSegment VDS2 is a one-level decomposition with an average length for segment of 5 sec, (4) Using the
AverageValue hint, a metadata engine is able to automatically conclude that segments associated to the first level of
VDS1 are unlikely to have the same granularity of segments at the same level of decomposition in VDS2, and hence they
cannot overlap, so that both will be present in the integrated metadata as shown in the instance below.

The information carried by the InvariantProperties hint is used to propagate the DS “Semantic” to sub-segments
without the need to extract it from the original content.

<Mpeg7>
<Description xsi:type="ContentEntityType">
MUITIMEdIaCoNTteENT X311 type="VIadeoTyPe
<Video id="JornaldanoiteSegment">
<MediaLocator>
<MediaUri>soccer marathon.mpg</MediaUri>
</MedialLocator>
<TemporalDecomposition gap="false" overlap="false">
<VideoSegment xsi:type="VideoSegmentType">
<MediaTime>
<MediaTimePoint>T00:00:00</MediaTimePoint>
<MediaDuration>PT2M20S</MediaDuratianp
</MediaTime>
<TemporalDecomposition gap="false"(Overlap="false">
<VideoSegment id="Scene 0">
<MediaTime>
<MediaTimePoint>T0Q:)00:00</MediaTimePoint>
<MediaDuration>PTOM13S</MediaDuration>
</MediaTime>
<Semantic>
<Label>
<Name>soOccergame</Name>
</Label>
<SemanticBase xsi:type="EventType">
<Label>
<Name>soccergame</Name>
</Label>
</SemanticBase>
</Semantic>
<TemporalDecomposition gap="false" overlap="falsel>
<VideoSegment id="Shot 0">
<MediaTime>
<MediaTimePoint>T00:00:00</MediaTimePofint>
<MediaDuration>PTOM5S</MediaDuration>
</MediaTime>
<Semantic>
<Label>
<Name>soccergame</Name>
</Label>
<SemanticBase xsi:type="EventType">
<Label>
<Name>soccergame</Name>
</Label>
</SemanticBase>
</Semantic>
</VideoSegment>
</TemporalDecomposition>
</VideoSegment>
</TemporalDecomposition>
</VideoSegment>
</TemporalDecomposition>
</Video>
</MultimediaContent>
</Description>
</Mpeg7>
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EXAMPLE 3 In the following examples, preferable ways to use the MetadataAdaptation tool in an ISO/IEC 21000-2
description are given. In the first example, both the MetadataAdaptation tool and description instance are contained in the
ISO/IEC 21000-2 description.

<did:DIDL>
<did:Item>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">

<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias=":LocT:"
b 'F—"'Hv‘v‘.‘mr\ S+ g')'l 200301 _DIA_Tocatd Y\’T‘(rp CS_Ngm

</DescriptionMetadata>
<Description xsi:type="MetadataAdaptationType"
instanceSchema="urn:mpeg:mpeg7:schema:2001">
<SizeOfMetadata>12000</SizeOfMetadata>
<TotalNumOfElements>100</TotalNumOfElements>
<Component name="VideoSegment">
<MaxDepth>7</MaxDepth>
<Component name="PointOfView" NumOfComponent="10">
<Completeness>true</Completeness>
<Location type=":LocT:1">3</Location>
<Component name="viewpoint">
<Value type="1listOfString”>TeamA TeamB</Value>
</Component>
<Component name="Importance"X
<Value type="1listOfFloat">0£0 0.25 0.5 0.75 1.0</Value>
</Component>
</Component>
Ll== ccoo00 -=>
</Component>
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
</djd:Item>
<didl: Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<Mpeg7>
<Descrdption xsi:type="ContentEntityType">
<MpltimediaContent xsi:type="AudioVisualType">
<AudioVisual>
<TemporalDecompsition>
<AudioVisualSegment id="timel">
<PointOfView viewpoint="TeamB">
<Importance>
<Value>0.25</Value>
</Importance>
</PointOfView>
</AudioVisualSegment>
</TemporalDecompsition>
Lll== c500 ==>
</AudioVisual>
</MultimediaContent>
</Description>
</Mpeg7>
</did:Statement>
</did:Descriptor>
</did:Item>
</did:Item>
</did:DIDL>
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EXAMPLE 4 In another example, the MetadataAdaptation tool is instantiated while the XML description instance is
referenced in an external Digital Item.

<did:DIDL>
<did:Item>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias=":LocT:"
href="urn:mpeg:mpeg21:2003:01-DIA-LocationTypeCS-NS"/>
DescriptionMetadata
<Description xsi:type="MetadataAdaptationType"
instanceSchema="urn:mpeg:mpeg7:schema:2001"
instancelLocator="mpeg7AVS.xml">
<SizeOfMetadata>12000</SizeOfMetadata>
<TotalNumOfElements>100</TotalNumOfElements>
<Component name="VideoSegment">
<Component name="PointOfView" NumOfComponent="10">
<Completeness>true</Completeness>
<Location type=":LocT:1">3</Locatignz
<Component name="viewpoint">
<Value type="1istOfString">TeamA TeamB</Value>
</Component>
<Component name="Importancg"™>
<Value type="1listOfFloafl'>
0.0 0.25 0.5£0.75 1.0
</Value>
</Component>
</Component>
</Component>
== 500 ==
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
<did:Item>
<did:Reference tarxget="mpeg7AVS.xmlfitem id"/>
</did:Item>
<fdid:Item>
</diq:DIDL>

<!--land mpeg7AVS i xml looks like: -->

<did {DIDL>
<did:Item(1d="item id">
did:Be&criptor>
<did:Statement mimeType="text/xml”>
<!-- MPEG-7AVS data here -->
e Statemerrt
</did:Descriptor>
</did:Item>
</did:DIDL>

12 Session mobility tools
12.1 Introduction

This clause specifies a tool to preserve a User’s current state of interaction with a Digital ltem. Examples of
this include providing a mechanism to transfer a User’s session between devices and providing a standby
feature for a device. The procedure described below specifies a means by which the configuration-state of a
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first Digital Item (referred to as a “content DI”) can be captured to a second Digital Item (referred to as a
“context DI”). It is noted that both the content DI and context DI are only used as informative terms and have
no normative implications in this part of ISO/IEC 21000.

For session mobility, the context Digital ltem captures the configuration-state of the content Digital Item, which
is defined by the state of Selection elements defined in ISO/IEC 21000-2. The context DI may also capture
application-state information, which pertains to information specific to the application currently rendering the
Digital ltem. Examples of application-state information include the position on the screen in which a video
contained in the DI is being rendered, the track currently being rendered in a music album, the view of the
Digital Item that the application is presenting to the User.

12.2 Form

In order to preserve a User’s interaction with a content DI, a context DI must contain a minimum ket of

information t
following for

1) An
Whe

reconstruct the original session. This is achieved by creating a context DI according
at:

initially empty) Digital ltem is created using standard DIDL (conformant.te’ISO/IEC 210
n this is contained in its own DID, this shall be expressed as:

o the

D0-2).

<DIDL xmlns
<Item>
</Item>

</DIDL>

F"urn:mpeg:mpeg21:2002:01-DIDL-NS">

AcC
DIA
for t

2)

For
with
the

NOTE 1 Th
which the Ass
external refere|
the id attribute

NOTE2 Th
Assertion a
reference to th
choice id aff
the Item targg

NOTE 3  Sin

mponent-Resource child combination, as a child-of the Ttem created in 1), which cont
DescriptionUnit element of the SessionMokd I tyTargetType, which references th
ne content DI, is created.

pach partially or fully resolved Choice element in the content DI there shall be an Annot3
n the Item (from 1)) containing an As§ertion that captures the current configuration-st
elections in the Choice of the content DI.

b Annotation target attribute will identify an Item in the content DI that is an ancestor of the Cho
=rtion applies. In this case the,;target attribute value of the Annotation in the context DI will
hce to the Item in the contént DI, where the URI identifies the content DI, and the fragment identifig
to identify the Ttem.

e target attribute'of)/the Assertion element will identify the Choice in the content DI to whi
pplies. In this casethe target attribute value of the Assertion in the context DI will be an e
e Choice inthe“content DI where the URI identifies the content DI, and the fragment identifier us

ted by the.parent Annotation.

cethe state of each partially or fully resolved Choice must be captured in the context DI, only,

hins a
e URI

tion
ate of

ice to
be an
r uses

ch the
kternal
es the

fribute to jdentify the Choice. Note that the Choice targeted by the Assertion must be a descenglant of

those

Choice elem

toforwhich all Selectiong are in an undecided state are to be omitted

NOTE 4

consideration such things as its own terminal capabilities.

NOTE 5

The receiving application should intelligently apply the configuration state captured in the context DI taking into

Only Choices that possess a choice id and have an Item ancestor that possesses an id are valid for

transmission as part of the context DI for session mobility. Hence, authors of Digital ltems who wish Choice states to be
transmittable in session mobility context DIs must ensure that the Choice has a choice id and is the descendant of an
Item with an id.

4) A Descriptor within the Item (from 1)) containing a description of application-specific information
as necessary. Application-specific description shall be valid XML qualified using XML namespaces
and shall be contained in a DIADescriptionUnit element of the
SessionMobilityAppInfoType .
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SessionMobility syntax

<?xml version="1.0"?2>

<t--
<!--

Digital Item Adaptation ISO/IEC 21000-7 -->
Schema for Session Mobility Tools -->

<schema
version="ISO/IEC 21000-7"
id="SessionMobility.xsd"

t

argetNamespace="urn:mpeqg:mpeg21:2003:01-DIA-SM-NS"

xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:sm="urn:mpeg:mpeg2l:2003:01-DIA-SM-NS"

<l--
<l--
<l--

mlns-di a="nrn-mpeqg-mpeg21:2003:01-DTA_NS"

lementFormDefault="qualified" attributeFormDefault="unqualified">
import namespace="urn:mpeg:mpeg2l:2003:01-DIA-NS" schemalocation="D

G o o R
Definition of SessionMobility -=>

G o A

complexType name="SessionMobilityType'">
<complexContent>
<extension base="dia:DIADescriptionType">
<sequence>
<element name="SessionMobilityTarget"
type="sm:SessionMobilityTargetType" />
<element name="SessionMobilityAppInfo"
type="sm:SessionMobili{PyAppInfoType"
minOccurs="0"/>
<element name="SessionMobilityItemInfo"
type="sm:SessionMobilityIltemInfoType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</extension>
</complexContent>
/complexType>

complexType name="SessionMobilityTargetType">
<complexContent>
<extension\base="dia:DIABaseType">
<attribute name="ref" type="anyURI" use="required"/>
</extenston>
</complexContent>
/complexType>

compdexType name="SessionMobilityAppInfoType">
{complexContent>
<extension base="dia:DIABaseType">

Sceguelice
<element name="ItemInfoList">
<complexType>
<sequence>
<element name="ItemInfo"
type="sm:SessionMobilityIltemInfoType"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>

.xsd"/>

<any namespace="##targetNamespace" processContents="strict"

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

<any namespace="##other" processContents="lax" minOccurs="0"

maxOccurs="unbounded" />
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</sequence>
</extension>
</complexContent>

</complexType>

<complexType name="SessionMobilityItemInfoType">

<complexContent>

<extension base="dia:DIABaseType">

<sequence>

<any namespace="##targetNamespace" processContents="strict"
minOccurs="0" maxOccurs="unbounded"/>
<any namespace="##other" processContents="lax" minOccurs="0"

maxOccurs="unbounded" />

</sequence>
<attribute name="target" type="anyURI" use="required"/>
</extension>
</cpmplexContent>
</complexType>

</schema>

NOTE The application information may include any data relevant to the application, such as ISO/IEC 1$938-5

descriptors, or|data utilizing an application-specific schema.

12.4 SessionMobility semantics

Semantics of|the SessionMobilityType:

Name Definition

SessionMolilityType Tool for capturing-application specific state information when preserving the
state of a content'DI in a session mobility context DI.

SessionMoHdilityTarget Identifiessthe target content DI whose state is preserved by the confaining
context DV

SessionModilityAppInfo  Describes application-specific state information relevant to the content|DI as
a-whole.

SessionMolilityItemInfo Describes application-specific state information relevant to a particular target
Item in the content DI.

NOTE Th Qr\r\lms\hr\n anmfm state is not defined h\/ the session mnhlllh/ tool Annllr\ahnn anmfm state_dan be

categorized in two broad categorles Firstly, a specific software product (e.g., “ACME Accountlng Package ) may use the

SessionMobilityType tool to preserve any state information specific to that software product. In this case, the
developer of the product will typically be responsible for the specification of such state information. Secondly, a generic
application domain (e.g., audio-visual media, e-learning, etc) may use the SessionMobilityType tool to preserve
generic state information applicable to that application domain. In this case, specification of any standard representation of
such state information would typically be the responsibility of experts within that application domain.
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Semantics of the SessionMobilityTargetType:

Name

Definition

SessionMobilityTargetType

Tool for identifying the target content DI whose state is
the containing context DI.

preserved by

ref

URI that identifies the target content DI whose state is preserved by the

containing context DI.

Semgdntics of the SessionMobilityAppInfoType:

Name

Definition

SessfionMobilityAppInfoType

Tool for capturing application specific state-information
content DI as a whole when preserving the state of a g
session mobility context DI.

elevant to the
ontent DI in a

ItemInfolList

Describes a list of application-specific state informatig
particular target Items in theleontent DI.

n relevant to

ItemInfo

Describes application-specific state information relevant
target Item in the content DI.

to a particular

Semdntics of the SessionMobilityItemInfofype:

Name

Definition

SessfionMobilityItemInfoType

Tool for capturing application-specific state information
particular target Item in the content DI when preserving
content DI in a session mobility context DI.

relevant to a
the state of a

targget

A URI identifying the target Iltem element in the content [
preserved application-specific state information applies.

D| to which the

12.5 |Reconstructing a session

NOTE A context DI formed according to the normative format defined in subclause 12.2 contains

information to

reconstruct the User’s session. The decoding steps required to do so are described as follows. First, load the content DI
based on the reference to the content DI provided in the SessionMobilityTarget of the context DI. Then, for each
Assertion in the context DI, identify the Choice in the content DI based on the target attribute of the Assertion,
and configure the identified Choice in the content DI according to the Assertion. The Assertion identifies which
Selection elements are asserted as being true and/or which Selection elements are being asserted as being false.
Selection elements not identified in the Assertion are undecided by definition. The Assertion elements considered
in this step are those created in step 3) of subclause 12.2. Such Assertion elements can be identified by the target
attribute URI referring to the content DI and with a fragment identifier being the choice id of the target Choice in the

content DI.
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12.6 Session transfer example

EXAMPLE An example of a content Digital ltem is shown below. This content DI contains a Choice element that
requires the configuration state to be preserved.

<DIDL>
<Item i1d="CONTEXT DEMO">
<Choice choice 1d="EXAMPLE CHOICE" maxSelections="1">
<Descriptor>
<Statement mimeType="text/plain">Terminal Capabilties</Statement>
</Descriptor>
<Selection select id="AUDIO">
DESCTIpLtor
<Statement mimeType="text/plain">Audio</Statement>
</Descriptor>
</Selection>
<Selection select id="VIDEO">
<Descriptor>
<Statement mimeType="text/plain">Video</Statement>
</Descriptor>
</Selection>
</Choice>
<Compponent>
<Condition require="AUDIO"/>
<Descriptor>
<Statement mimeType="text/plain">Audio Clip</Statement>
</Descriptor>
<Resource mimeType="audio/mpeg" ref="audio.mp3"/>
</C¢mponent>
<Copponent>
<Condition require="VIDEO"/>
<Descriptor>
<Statement mimeType="text/plain3¥ideo Clip</Statement>
</Descriptor>
<Resource mimeType="video/mpeg" ~ref="movie.mpg" />
</C¢mponent>
</Item>
</DIDL>

Assume that the VIDEO selection has beeh made. The context DI must capture this selection state information. The
corresponding [context DI is shown below.

<DIDL xmlnsfF"urn:mpeg:mpeg2l:2002:01-DIDL-NS">
<Item>
<Degcriptor>
<Statement mimeType="text/xml">
<d+a:DIADescriptionUnit
xsi:type="sm:SessionMobilityAppInfoType">
<sm:ItemInfolList>
Sm: ICemlInto
target="urn:mpeg:mpeg2l:content:smexample#CONTEXT DEMO">
<myApp:CurrentPlaybackStatus>
PLAYING
</myApp:CurrentPlaybackStatus>
<myApp:CurrentMediaTime>4.35s</myApp:CurrentMediaTime>
</sm:ItemInfo>
</sm:ItemInfolList>
<mpeg7:UsageHistory id="usage-history-001">
<!-- description of UsageHistory -->
</mpeg7:UsageHistory>
</dia:DIADescriptionUnit>
</Statement>
</Descriptor>
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<Component>
<Resource mimeType="text/xml">
<dia:DIADescriptionUnit
xsi:type="sm:SessionMobilityTargetType"
ref="urn:mpeg:mpeg2l:content:smexample" />
</Resource>
</Component>
<Annotation target="urn:mpeg:mpeg2l:content:smexample#CONTEXT DEMO">
<Assertion
target="urn:mpeg:mpeg2l:content:smexample#EXAMPLE CHOICE"
true="VIDEO" />
</Annotation>
</Item>
</DIDL>

13 DIA configuration tools

13.1 |Introduction

The DIA configuration tools provide the following functionality: identifies the DIA descriptions that are
suggégsted for a specific resource, identifies how Choice/Selection elements in a DID should pe processed,
e.g., flisplayed to Users or configured automatically according to DIA descriptions, and identifies the location
of theladaptation, e.g., receiver side, sender side or either side.

13.2 |DIAConfiguration syntax

<?xm]l version="1.0"2>

<!--| Digital Item Adaptation ISO/IEC~21000-7 -->

<!--| Schema for DIA configuration Tools —-->

<schgema

ersion="ISO/IEC 21000-7"

d="DIAConfiguration.xsd"
argetNamespace="urn:mpegrmpeg2l:2003:01-DIA-DIAC-NS"
mlns="http://www.w3.0€g/2001/XMLSchema"
mlns:diac="urn:mpeg:mpeg2l:2003:01-DIA-DIAC-NS"
mlns:dia="urn:mpeg:mpeg21:2003:01-DIA-NS"
lementFormDefault="qualified" attributeFormDefault="unqualified">

D X D M f b

import namespace="urn:mpeg:mpeg2l1:2003:01-DIA-NS" schemalLocation="DIA.xsd"/>

O 5 i i i A
!-- Defiinition of SuggestedDIADescriptions ==
T i i i A

cemplexType name="SuggestedDIADescriptionsType">

<complexContent>
<extension base="dia:DIADescriptionType">
<sequence>
<element name="ReceiverSide" minOccurs="0">
<complexType>
<sequence>
<element name="Target" type="diac:TargetType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</complexType>
</element>
<element name="SenderSide" minOccurs="0">
<complexType>
<sequence>
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</c
</comp]

<compl4g
<co

<element name="Target" type="diac:TargetType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</complexType>
</element>
<element name="EitherSide" minOccurs="0">
<complexType>
<sequence>
<element name="Target" type="diac:TargetType"
minOccurs="0" maxOccurs="unbounded" />
</sequence>
</complexType>
</element>
</sequence>
</extension>
bmplexContent>
lexType>

exType name="TargetType">

nplexContent>

<extension base="dia:DIABaseType">
<attribute name="targetDescription" type="string" use="required'/>

</extension>

</cpmplexContent>
</complexType>
SRR & B0 i N b
<!-- Dbefinition of UserSelection i —>
<U—— #FH4HH44H4HHHHHHFHHHSF AR HE A H AR A AR ——>
<element name="UserSelection"/>
SRR B i i
<!-- Definition of BackgroundConfiguration -=>
<U—— #4444 4HHHHHHFEHHHF AR HH AR ER SRS ——>
<elemenpt name="BackgroundConfiguration"/>
</schema>
13.3 DIACanfiguration semantics

Semantics of

the SuggestedDIADescriptionsType

Name

Definition

SuggestedDIADescriptionsType  Tool for describing the DIA descriptions that are suggested for

resource adaptation and DID configuration.

ReceiverSide Indicates receiver descriptions that are suggested for consideration

by the receiver of a resource when adapting that resource. The
receiver need not utilize those descriptions in the adaptation.

212
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SenderSide

Indicates receiver descriptions that are suggested for consideration
by the sender of a resource when adapting that resource. The
sender need not utilize those descriptions in the adaptation.

NOTE The receiver can use this information to save bandwidth by
optimizing which of its descriptions it transmits to the sender.

EitherSide

Indicates receiver descriptions that are suggested for consideration
by either the receiver or the sender of a resource when adapting
that resource. The receiver and/or sender need not utilize those
descriptions in the adaptation.

Target

Describes the suggested DIA descriptions.

Semgdntics of the TargetType:

Nam

D

Definition

TargetType

Tool for describing DIA descriptions.

targetDescription

Describes the DIA descriptions as an XPath expressipn that points
to fragments of a DID-or DIA document.

EXAMPLE The following XPath expression specifies‘that the Format element of VideoCapabillitiesType is
suggepted and its corresponding value should® be retrieved from a DID or DIA document:
//did:Decoding[@xsi:type=dia:VideoCapahidditiesType]/dia:Format

NOTE|

The dia: prefix in the above example could either be ignored or used as part of the following e

Kpression.

Semdntics of the UserSelection:

Name

Definition

UsexySelection

Indicates that the described Choice is intended forl human user
selection.

NOTE This description is typically accompanied by other descriptions
in the Choice and/or the Selection that provide informgtion necessary
to present the Choice to the human for selection.

Semantics of the BackgroundConfiguration:

Name

Definition

BackgroundConfiguration

Indicates that the described Choice is intended to be configured in
an automated fashion.

NOTE This description is typically accompanied by other descriptions
in the Choice and/or the Selection that provide the information
necessary to carry out the automated configuration.
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Al

Annex A
(normative)

Classification Schemes

Introduction

This clause specifies a set of classification schemes that may be used by applications using description tools

specified in this part of ISO/IEC 21000. Applications need not use these classification schemes, they g

proprietary o
clause, no 1
schemes in t
the classific
"urn:mpeg:
with the nam
PlaceType(

In some case
any one of th
may be used
A.2 Clas

A.2.1 Thre

!

- third party ones. However, if they choose to use the classification schemes defingd i
hodifications or extensions are allowed to these classification schemes. The (classifi
is clause are specified using the ClassificationScheme defined in ISO/IEC/15938-5.
tion schemes defined in this clause are uniquely identified by a URN followin
npeg21:2003:01-DIA-NameCS-NS" namespace identifier where Name~should be ref
e of the classification scheme. For example, the URN "urn:mpeg:mpeg21:2003:01-
S-NS" identifies the classification scheme provided for P1aceType vatues (in its 2003 vers

s there are several classification schemes associated with a single*description. In such a
ese classification schemes (as well as classification schemes.not defined in this specifig
depending on the application domain.

sification Schemes

pDBenchmarkCS

n use
n this
cation
All of
) the
laced
DIA-
on).

case,
ation)

<Classifid
<Term Y
<Nar

<Def

</Ds

<Ten

</T9g
<Tern

ationScheme uri="urn:mpeg:mpeg2l:2003:01-DIA-ThreeDBenchmarkCS-NS"
ermID="1">
e xml:lang="en">SPEC VIEWPERE%YName>
inition xml:lang="en">
ViewPerf (Viewer Performance) benchmark suites specifed by SPEC
(http://www.spec.org/gpc/opc.static/viewperf7linfo.html)
finition>
m termID="1.1">
Name xml:lang="en!">3DSMAX02</Name>
Definition xmlalang="en">
3DSMax 02 (Viewset benchmark specified by SPEC.
/Definition>
rm>
m termID&"1.2">
Name xml:lang="en">LIGHTO06</Name>
Defdnition xml:lang="en">
Iightscape 06 Viewset benchmark specified by SPEC.

Definition

</Te

rm>

<Term termID="1.3">
<Name xml:lang="en">DRV09</Name>
<Definition xml:lang="en">

Design Review 09 Viewset benchmark specified by SPEC.

</Definition>

</Te
<Ter
<
<

<
</Te

rm>
m termID="1.4">
Name xml:lang="en">PROE(02</Name>
Definition xml lang="en">
ProEngineer 02 Viewset benchmark specified by SPEC.
/Definition>
rm>
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</C1l

<Term termID="1.5">
<Name xml:lang="en">DX02</Name>
<Definition xml:lang="en">
Data Explorer 08 Viewset benchmark specified by SPEC.
</Definition>
</Term>
<Term termID="1.6">
<Name xml:lang="en">UGS03</Name>
<Definition xml:lang="en">
Unigraphics 03 Viewset benchmark specified by SPEC.
</Definition>
Term

Term>
bssificationScheme>

A.2.2

AdaptationQoSCS

<?xm
<Cla

AN

A N A

with
150/

the

util

obje
imag
loga
erro

quality measure that may refer to the ITU-R Recommendation BT.

I version="1.0" encoding="UTF-8"?>
5sificationScheme uri="urn:mpeg:mpeg2l1:2003:01-DIA-AdaptationQoSCS-
L= R R R R R R
== Terminal and Network QoS terms
L= R R R R R
Term termID="1">
<Name xml:lang="en">Terminal and Network Q@S</Name>
<Definition xml:lang="en">Lists the tefnls and definitions specifi
in the Terminal and Network QoS tool as)\specified in this part of
[EC 21000.</Definition>
<Term termID="1.1">

<Name xml:lang="en">Computatidon time</Name>

<Term termID="1.1.1">

<Name xml:lang="en">Cemputation time in ms</Name>
<Definition xml:lang=)'en">Computation time for decoding and

resource on a terminal.</Définition>

</Term>
</Term>
<Term termID="1.2">

<Name xml:lang="en">Utility</Name>

<Definition\wml:lang="en">List of possible utility measurement
ity can be medsyured in an objective or subjective manner.</Definiti
<Term tlepmID="1.2.1">

<Name xml:lang="en">PSNR in dB</Name>

<befinition xml:lang="en">PSNR (Peak Signal to Noise Ratio)
ctive \quality measure that is used to estimate the quality of a rec
e compared with an original image. The PSNR is computed by using th
ridthnt of the square of the peak value devided by MSE (mean square

) Definition

rally used

rendering

The
bn >

is an
bnstructed

b

</Term>
<Term termID="1.2.2">
<Name xml:lang="en">MOS</Name>

<Definition xml:lang="en">MOS (Mean Opinion Score)

the methodlogy.</Definition>

</Term>
<Term termID="1.2.3">
<Name xml:lang="en">0DG</Name>

<Definition xml:lang="en">Objective Difference Grade (ODG)

is a subjective
500-10 specifying

is the

output value of the objective quality measure described in ITU-R Recommendation

BS.1387.The ODG value ranges from -4 to O,
impairment scale

(1-5) according to ITU-R BS. 562.</Definition>

and corresponds to the five-grade
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</Term>
<Term termID="1.2.4">
<Name xml:lang="en">DI</Name>
<Definition xml:lang="en">The Distortion Index (DI) has the same
meaning as the ODG. The DI is not limited in range. The DI is better suited to
measure the quality for low and intermediate quality.</Definition>
</Term>
</Term>
<Term termID="1.3">
<Name xml:lang="en">Adaptation Operation</Name>
<Definition xml:lang="en">List of possible adaptation
operations Definition
Term termID="1.3.1">
<Name xml:lang="en">Frame dropping and/or DCT coefficient
dropping</[Name>
<Definition xml:lang="en">Describes adaptation operators that adajpts
the incomijng resource by dropping some parts of the incoming bitstreéam that
correspond to specific frames and/or DCT coefficients.</Definitiom>
<Term termID="1.3.1.1">
<Name xml:lang="en">B Frame Dropping</Name>
<Definition xml:lang="en">Describes the numbe&r of B-frames to [pe
dropped bdtween two successive anchor frames in each sub-GOP. It is assumed tlhat
B-frames gdre dropped from the end of a sub-GOP.</Definigien>
</Term>
<Term termID="1.3.1.2">
<Name xml:lang="en">P Frame Droppin§</Name>
<Definition xml:lang="en">Describes/the number of P-frames to [pe
dropped il a GOP. It is assumed that P-frames .are dropped from the end of a
GOP.</Definition>
</Term>
<Term termID="1.3.1.3">
<Name xml:lang="en">Coefficient Dropping</Name>
<Definition xml:lang="dn">Describes the ratio of bit rate
reduction |[to be achieved by DCT coefficient dropping.</Definition>
</Term>
/Term>
Term termID="1.3.2">
<Name xml:lang="en">MPEG-4 FGS Adaptation</Name>
<Definition xml:lang="en">Describes adaptation operators that is
defined inl the MPEG-4 FGS)™ that adapts the incoming ISO/IEC 14496-2 FGS bitstfream
by selectilng the specifjied number of bitplanes of FGS-frames and/or FGST-frames
as an enhgncement layer.</Definition>
<Term<{fFermID="1.3.2.1">
<Name xml:lang="en">Bitplanes of FGS</Name>
<Definition xml:lang="en">Describes the number of bitplanes of| the
FGS-frameq £o'“be truncated from the enhancement. It is assumed that the least
significant \Oitplanes are truncated first.</Definition>
</Term>
<Term termID="1.3.2.2">
<Name xml:lang="en">Bitplanes of first FGST</Name>
<Definition xml:lang="en">Describes the number of bitplanes of the
first FGST-frames between anchor frames to be truncated from the
enhancement.</Definition>
</Term>
<Term termID="1.3.2.3">
<Name xml:lang="en">Bitplanes of second FGST</Name>
<Definition xml:lang="en">Describes the number of bitplanes of the
second FGST-frames between anchor frames to be truncated from the
enhancement.</Definition>
</Term>
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</Term>
<Term termID="1.3.3">
<Name xml:lang="en">Requantization</Name>
<Definition xml:lang="en">Describes adaptation operators that adapts
the incoming bitstream by requantizing with a different quantization
scale.</Definition>
<Term termID="1.3.3.1">
<Name xml:lang="en">Requantization scale</Name>
<Definition xml:lang="en">
Describes the value of the new quantization scale.
</Definition>
Term
</Term>
<Term termID="1.3.4">
<Name xml:lang="en">Spatial size reduction</Name>
<Definition xml:lang="en">Describes adaptation operdtiors that adapts
the fincoming bitstream by reducing the spatial size (spatial
resoflution) .</Definition>
<Term termID="1.3.4.1">
<Name xml:lang="en">Horizontal Ratio Reduct¥on</Name>
<Definition xml:lang="en">Describes the/ walue of the horjzontal
reduftion ratio.</Definition>
</Term>
<Term termID="1.3.4.2">
<Name xml:lang="en">Vertical Ratd¢ Reduction</Name>
<Definition xml:lang="en">Deséribes the value of the verfical
redufption ratio.</Definition>
</Term>
</Term>
<Term termID="1.3.5">
<Name xml:lang="en">Wawvelet specific adaptation operations<})Name>
<Definition xml:lang="%en">Describes adaptation operators fof adapting
a wapelet-coded stream.</Definit@on>
<Term termID="1.3.5%1">
<Name xml:lang="en">Wavelet spatial levels</Name>
<Definition™xml:lang="en">Specifies the number of levels|to be
kept| </Definition>
</Term>
<Term termID="1.3.5.2">
<Ndme* xml:lang="en">Wavelet bitplanes</Name>
<Definition xml:lang="en">Specifies the number of bitplahes to be
kept|. </Definitlen>
<fTerm>
<fTerm>
<Term termID="1.3.6">
<Name xml:lang="en">Scalable Audio</Name>
<Definition xml:lang="en">Describes an adaptation operator that
adapts the incoming bitstream including ISO/IEC 14496-3 FGS by selecting the
specified number of layers.</Definition>
<Term termID="1.3.6.1">
<Name xml:lang="en">Layers Of Scalable Audio</Name>
<Definition xml:lang="en">Indicates the number of enhancement
layers to be truncated from the full bitstream. It is assumed that the highest
enhancement layer is truncated first.</Definition>
</Term>
</Term>
<Term termID="1.3.7">
<Name xml:lang="en">Channel Dropping</Name>
<Definition xml:lang="en">Describes an adaptation operator that
adapts the incoming resource by dropping audio output channels.</Definition>
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<Term termID="1.3.7.1">
<Name xml:lang="en">Number of Channels</Name>
<Definition xml:lang="en">Indicates the number audio channels to
be dropped.</Definition>
</Term>
<Term termID="1.3.7.2">
<Name xml:lang="en">Channel Configuration</Name>
<Definition xml:lang="en">Specifies the configuration of audio
output channels given the number of channels to be dropped. </Definition>
</Term>
</Term>
Term termID="1,3,8"
<Name xml:lang="en">Spectral Band Reduction</Name>
<Definition xml:lang="en">Describes an adaptation operator that
adapts thg incoming resource by reducing full audio spectral bandwidth down tlo
the speciflied frequency cutoff.</Definition>
<Term termID="1.3.8.1">
<Name xml:lang="en">Spectral Band Limit</Name>
<Definition xml:lang="en">Indicates the upper limit of spectrall
bandwidth |of an audio source in Hz.</Definition>
</Term>
/Term>
</Tgrm>
<Teym termID="1.4">
Name xml:lang="en">Others</Name>
Definition xml:lang="en">List of not claSgified Terminal and Network
QoS terms.</Definition>
Term termID="1.4.1">
<Name xml:lang="en">Viewing infog/Name>
<Definition xml:lang="en">Specifies 3D viewing information for view-
dependent |adaptation.</Definition>
<Term termID="1.4.1.1">
<Name xml:lang="en">Andgde in degrees</Name>
</Term>
<Term termID="1.4.1.2">
<Name xml:lang="gn">Distance</Name>
</Term>
/Term>
Term termID="1,4u2">
<Name xml:lang="en">ROI</Name>
<Definitidn)xml:lang="en">Specifies the considered ROI for MPEG-4| VIC
view-deperjdent textuXe adaptation.</Definition>

/Term>
</Tgrm>
</Term
SR i 28 i i
L]== Usage Environment Description terms o=»
<!-- termID correspond to clause and subclause numbers respectively -->

NIz sz s s EEE TSI EEEEEEEEETEEEEEEEEEEEEEEEEEEE M
<Term termID="6">
<Name xml:lang="en">Usage Environment Description Tools</Name>
<Definition xml:lang="en">Lists the terms and definitions of the Usage
Environmen Description (UED) tools as defined in this part of ISO/IEC
21000.</Definition>
<Term termID="6.4">
<Name xml:lang="en">User Characteristics</Name>
<Definition xml:lang="en">Lists the terms and definitions of the User
Characteristics as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.7">
<Name xml:lang="en">AudioPresentationPreferences</Name>
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<Definition xml:lang="en">Lists the terms and definitions of the
AudioPresentationPreferences as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.4.7.1">
<Name xml:lang="en">VolumeControl</Name>
<Definition xml:lang="en">Describes the VolumeControls as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.2">
<Name xml:lang="en">FrequencyEqualizer</Name>
<Definition xml:lang="en">Describes one value of the
FrequencyvEqgualizer as defined in this part of TSO/TEC 21000 Definition>
</Term>
<Term termID="6.4.7.3">
<Name xml:lang="en">StartFrequency</Name>
<Definition xml:lang="en">Describes the StartFreduency af defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.4">
<Name xml:lang="en">EndFrequency</Name>
<Definition xml:lang="en">Describes the/ EndFrequency as flefined in
this| part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.5">
<Name xml:lang="en">AudioOutputDeyice</Name>
<Definition xml:lang="en">Desdribes the AudioOutputDevic
defiped in this part of ISO/IEC 21000.</Defilpition>
</Term>
<Term termID="6.4.7.6">
<Name xml:lang="en">BakarniceReference</Name>
<Definition xml:lang=!"en">Describes the BalanceReference|as
defiped in this part of ISO/IEC 210800.</Definition>
</Term>
<Term termID="6.4.7%7">
<Name xml:lang="en">SamplingFrequency</Name>
<Definition™xml:lang="en">Describes the SamplingFrequency as
defiped in this part of~%SO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.8">
<Ndme* xml:lang="en">BitsPerSample</Name>
<Definition xml:lang="en">Describes the BitsPerSample as|defined
in this part @fiN\ISO/IEC 21000.</Definition>
GfTerm>
KTerm termID="6.4.7.9">
<Name xml:lang="en">NumOfChannels</Name>
<Definition xml:lang="en">Describes the NumOfChannels as|defined
in this” part of TSO/TIEC 21000.</Definition>
</Term>
<Term termID="6.4.7.10">
<Name xml:lang="en">ImpulseResponseURI</Name>
<Definition xml:lang="en">Describes the URI of the room impulse
response as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.11">
<Name xml:lang="en">SourcePresence</Name>
<Definition xml:lang="en">Describes the SourcePresense as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.12">
<Name xml:lang="en">SourceWarmth</Name>

3%

as
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this part

<Definition xml:lang="en">Describes the
of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.13">

SourceWarmth as defined in

<Name xml:lang="en">SourceBrilliance</Name>

<Definition xml:lang="en">Describes the

defined in this part of ISO/IEC 21000.</Definition>

this part

</Term>
<Term termID="6.4.7.14">
<Name xml:lang="en">RoomPresence</Name>
<Definition xml:lang="en">Describes the
of TSO/TEC 21000 Definition

SourceBrilliance as

RoomPresence as defined in

defined in

this part

defined in

this part

this part

this part

part of IS

</Term>
<Term termID="6.4.7.15">

<Name xml:lang="en">RunningReverberance</Name>

<Definition xml:lang="en">Describes the
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.16">
<Name xml:lang="en">Envelopment</Name>
<Definition xml:lang="en">Describes the
of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.17">

<Name xml:lang="en">LateReverbarence</Name>

<Definition xml:lang="en">Describegithe
this part of ISO/IEC 21000.</Definitien>
</Term>
<Term termID="6.4.7.18">
<Name xml:lang="en">Heavyness</Name>
<Definition xml:lang="en"»Pescribes the
of ISO/IEC 21000.</Definitions
</Term>
<Term termID="6.4.7.19">
<Name xml:lang="en">Iiveness</Name>
<Definition xml:Jlagng="en">Describes the
of ISO/IEC 21000.</Pefinition>
</Term>
<Term termID=".4.7.20">
<Name xmfl \lang="en">RefDistance</Name>
<Definition xml:lang="en">Describes the
of ISO/IEC\21000.</Definition>
</Term>
<Term termID="6.4.7.21">
<Name xml:lang="en">FreglLow</Name>
<Definition xml:lang="en">Describes the
OAIEC 21000.</Definition>

RunningReverbefance ag

EnveXopment as defined| in

LateReverbarence as

Heavyness as defined in

Liveness as defined in|

RefDistance as defined| in

FreglLow as defined in [this

this part

</Term>

<Term termID="6.4.7.22">
<Name xml:lang="en">FregHigh</Name>
<Definition xml:lang="en">Describes the

of ISO/IEC 21000.</Definition>

</Term>

<Term termID="6.4.7.23">
<Name xml:lang="en">TimeLimitl</Name>
<Definition xml:lang="en">Describes the

FregHigh as defined in

TimeLimitl as defined in

this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.24">
<Name xml:lang="en">TimeLimit2</Name>
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<Definition xml:lang="en">Describes the TimeLimit2 as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.25">
<Name xml:lang="en">TimeLimit3</Name>
<Definition xml:lang="en">Describes the TimeLimit3 as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.7.26">
<Name xml:lang="en">SoniferousSpeed</Name>
<Definition xml:lang="en">Describes the SoniferousSpeed as defined
in this part of TSO/TEC 21000 Definition
</Term>
</Term>
<Term termID="6.4.8">
<Name xml:lang="en">DisplayPresentationPreferences</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
DispllayPresentationPreferences as defined in this part of ISO/MEC
2100p.</Definition>
<Term termID="6.4.8.1">
<Name xml:lang="en">ColorTemperaturePreference BinNumberf/Name>
<Definition xml:lang="en">Describes thesBinNumber of the
ColofTemperaturePreference as defined in this part-of ISO/IEC 21000.</D¢finition>
</Term>
<Term termID="6.4.8.2">
<Name xml:lang="en">ColorTempeératurePreference
PrefprredvValue</Name>
<Definition xml:lang="en"xDéscribes the PreferredvValue of the
ColofTemperaturePreference as defined inythis part of ISO/IEC 21000.</D¢finition>
</Term>
<Term termID="6.4.8.3">
<Name xml:lang="en"xColorTemperaturePreference
RefefrenceValue</Name>
<Definition xml*lang="en">Describes the ReferenceValue of the
ColofTemperaturePreference as-defined in this part of ISO/IEC 21000.</Dg¢finition>
</Term>
<Term termIb="6.4.8.4">
<Name xm¥:lang="en">BrightnessPreference BinNumber</Name
<Definition xml:lang="en">Describes the BinNumber of the
BrightnessPrefererncCe' as defined in this part of ISO/IEC 21000.</Definitfon>
</Telrn>
<Terxrm termID="6.4.8.5">
<Name xml:lang="en">ColorTemperaturePreference
PrefprredValue</Name>
<Definition xml:lang="en">Describes the PreferredValue of the
BrightfiessPreference as defined in this part of ISO/IEC 21000.</Definitlon>
</Term>
<Term termID="6.4.8.6">
<Name xml:lang="en">ColorTemperaturePreference
ReferenceValue</Name>
<Definition xml:lang="en">Describes the ReferenceValue of the
BrightnessPreference as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.8.7">
<Name xml:lang="en">ContrastPreference BinNumber</Name>
<Definition xml:lang="en">Describes the BinNumber of the
ContrastPreferenceas defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.8.8">
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<Name xml:lang="en">ColorTemperaturePreference
PreferredvValue</Name>
<Definition xml:lang="en">Describes the PreferredvValue of the
ContrastPreferenceas defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.8.9">
<Name xml:lang="en">ColorTemperaturePreference
ReferenceValue</Name>
<Definition xml:lang="en">Describes the ReferenceValue of the
ContrastPreferenceas defined in this part of ISO/IEC 21000.</Definition>
</Term>
Term
Term termID="6.4.10">
<Name xml:lang="en">SteroscopicVideoConversion</Name>
<Definition xml:lang="en">Lists the terms and definitions of)the
StereoscogicVideoConversion as defined in this part of
ISO/IEC 21J000.</Definition>
<Term termID="6.4.10.1">
<Name xml:lang="en">ParalaxType</Name>
<Definition xml:lang="en">Describes the ParalaxType as defined in
this part |of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.10.2">
<Name xml:lang="en">DepthRange</Name>
<Definition xml:lang="en">Describes the‘DepthRange as defined |in
this part |of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.10.3">
<Name xml:lang="en">MaxDelayFrame</Name>
<Definition xml:lang="en">Describes the MaxDelayFrame as defined
in this pgrt of ISO/IEC 21000.</Definitien>
</Term>
<Term termID="6.4.10.4">
<Name xml:lang="en">LeftRightInterVideo</Name>
<Definition xml:lang="en">Describes the LeftRightInterVideo asg
defined in this part of ISO/IEC~21000.</Definition>
</Term>
/Term>
Term termID="6,4u11">
<Name xml:léng="en">GraphicsPresentationPreferences</Name>
<Definitidn)xml:lang="en">Lists the terms and definitions of the
GraphicsPresentationPreferences as defined in this part of
ISO/IEC 21J000.</D&finition>
<Term termID="6.4.11.1">
<Name xml:lang="en">GeometryEmphasis</Name>
<Definition xml:lang="en">Describes the GeometryEmphasis as
defined in tHis part of TSO/TEC 21000.</Definition>
</Term>
<Term termID="6.4.11.2">
<Name xml:lang="en">TextureEmphasis</Name>
<Definition xml:lang="en">Describes the TextureEmphasis as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.11.3">
<Name xml:lang="en">AnimationEmphasis</Name>
<Definition xml:lang="en">Describes the AnimationEmphasis as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.12">
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<Name xml:lang="en">ConversionPreference</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
ConversionPreference as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.12.1">
<Name xml:lang="en">GeneralResourceConversionsFrom</Name>
<Definition xml:lang="en">Describes the From of the
GeneralResourceConversions as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.12.2">
<Name xml:lang="en">GeneralResourceConversionsTo</Name>
<Definition xml:lang="en">Describes the To of the
GeneralResourceConversions as defined in this part of TSO/TEC 21000 Definition>
</Term>
<Term termID="6.4.12.3">
<Name xml:lang="en">GeneralResourceConversionsOrder</Name>
<Definition xml:lang="en">Describes the order of “Ghe
GenefralResourceConversions as defined in this part of ISO/IEC.21000.</D¢finition>
</Term>
<Term termID="6.4.12.4">
<Name xml:lang="en">GeneralResourceConveprsi®nsWeight</Nampe>
<Definition xml:lang="en">Describes the we€ight of the
GenefralResourceConversions as defined in this part of\\[SO/IEC 21000.</Dg¢finition>
</Term>
<Term termID="6.4.12.5">
<Name xml:lang="en">SpecificResogrceConversionsFromFrom<|Name>
<Definition xml:lang="en">Desdribes the From of the
SpecfificResourceConversionsFrom as defined~in’ this part of
ISO/[EC 21000.</Definition>
</Term>
<Term termID="6.4.12.6">
<Name xml:lang="en">8pecificResourceConversionsTo</Name>
<Definition xml:lang="en">Describes the To of the
SpecfificResourceConversionsFrom.,@s defined in this part of
ISO/[[EC 21000.</Definition>
</Term>
<Term termID="6-4.12.7">
<Name xmi:ilang="en">SpecificResourceConversionsOrder</Name>
<Definit¥0n xml:lang="en">Describes the order of the
SpecfificResourceConversionsFrom as defined in this part of
ISO/LEC 21000.</D€finition>
</Telrn>
<Term termID="6.4.12.8">
<Name xml:lang="en">SpecificResourceConversionsWeight</Name>
<Definition xml:lang="en">Describes the weight of the
SpecfifieResourceConversionsFrom as defined in this part of
ISO/[EC21000.</Definition>
</Term>
<Term termID="6.4.12.9">
<Name xml:lang="en">target</Name>
<Definition xml:lang="en">Describes the target as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.13">
<Name xml:lang="en">PresentationPriorityPreference</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
PresentationPriorityPreference as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.4.13.1">
<Name xml:lang="en">Modality</Name>
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<Definition xml:lang="en">Describes the Modality as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.13.2">
<Name xml:lang="en">ModalityPriorityLevel</Name>
<Definition xml:lang="en">Describes the priorityLevel of the
Modality as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.13.3">
<Name xml:lang="en">Genre</Name>
<Definition xml:lang="en">Describes the Genre as defined in this
part of ISO/TEC 21000 Definition
</Term>
<Term termID="6.4.13.4">
<Name xml:lang="en">GenrePriorityLevel</Name>
<Definition xml:lang="en">Describes the prioritylLevel &f ‘the Genre
as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.13.5">
<Name xml:lang="en">SpecificResourcePriorityLewel¥/Name>
<Definition xml:lang="en">Describes the priorityLevel of the
SpecificRgsourcePriorities as defined in this part of ISOALIEC 21000.</Definitfion>
</Term>
<Term termID="6.4.13.6">
<Name xml:lang="en">SpecificResourcePrioritiesTarget</Name>
<Definition xml:lang="en">Describesfithe target of the
SpecificRgsourcePriorities as defined in this paxt/of ISO/IEC 21000.</Definitfion>
</Term>
/Term>
Term termID="6.4.14">
<Name xml:lang="en">FocusOfAttention</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
FocusOfAttlention as defined in this pddt of ISO/IEC 21000.</Definition>
<Term termID="6.4.14.1">
<Name xml:lang="en"™>ROIURI</Name>
<Definition xml:Jlang="en">Describes the URI of the ROI as defipned
in this pgdrt of ISO/IEC 21000~XYDefinition>
</Term>
<Term termID="6.4.14.2">
<Name xmf \lang="en">ROIupdatelInterval</Name>
<Definition xml:lang="en">Describes the updateInterval of the ROI
as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term JtermID="6.4.14.3">
<Name xml:lang="en">Keyword</Name>
<Definition xml:lang="en">Describes the Keyword as defined in |this
part of IJOAIEC 21000.</Definition>
</Term>
<Term termID="6.4.14.4">
<Name xml:lang="en">preferenceValue</Name>
<Definition xml:lang="en">Describes the preferenceValue of the
Keyword as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.14.5">
<Name xml:lang="en">fontColor</Name>
<Definition xml:lang="en">Describes the fontColor as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.14.6">
<Name xml:lang="en">fontSize</Name>
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<Definition xml:lang="en">Describes the fontSize as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.14.7">
<Name xml:lang="en">fontType</Name>
<Definition xml:lang="en">Describes the fontType as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.14.8">
<Name xml:lang="en">textPresentationSpeed</Name>
<Definition xml:lang="en">Describes the textPresentationSpeed as
defiped in this part of TSO/TEC 21000 Definition
</Term>
</Term>
<Term termID="6.4.15">
<Name xml:lang="en">AuditoryImpairment</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
AudiforyImpairment as defined in this part of ISO/IEC 21000 &/Definitioph>
<Term termID="6.4.15.1">
<Name xml:lang="en">RightEarFreql25Hz</NameX
<Definition xml:lang="en">Describes the/Ri¥ghtEarFreqgl25H
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.2">
<Name xml:lang="en">RightEarFreg2H0Hz</Name>
<Definition xml:lang="en">Descéribes the RightEarFreqg250H
defiped in this part of ISO/IEC 21000.</Defilpition>
</Term>
<Term termID="6.4.15.3">
<Name xml:lang="en">RightEarFreqg500Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreg500H
defiped in this part of ISO/IEC 210800.</Definition>
</Term>
<Term termID="6.4.15.4">
<Name xml:lang="en">RightEarFreql000Hz</Name>
<Definitionxml:lang="en">Describes the RightEarFreql000Hz as
defiped in this part of~%SO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.5">
<Ndme* xml:lang="en">RightEarFreql500Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreqgl500Hz as
defiped in this\part of ISO/IEC 21000.</Definition>
<fTerm>
KTerm termID="6.4.15.6">
<Name xml:lang="en">RightEarFreq2000Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreq2000Hz as
defiphed in this part of TSO/TEC 21000.</Definition>
</Term>
<Term termID="6.4.15.7">
<Name xml:lang="en">RightEarFreq3000Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreq3000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.8">
<Name xml:lang="en">RightEarFreq4000Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreq4000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.9">
<Name xml:lang="en">RightEarFreq6000Hz</Name>
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<Definition xml:lang="en">Describes the RightEarFreq6000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.10">
<Name xml:lang="en">RightEarFreq8000Hz</Name>
<Definition xml:lang="en">Describes the RightEarFreqg8000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.11">
<Name xml:lang="en">LeftEarFregl25Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreqgl25Hz as
defined in_this part of TSO/TEC 217000 Definition
</Term>
<Term termID="6.4.15.12">
<Name xml:lang="en">LeftEarFreqgq250Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreq250HzZ ‘as
defined inl this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.13">
<Name xml:lang="en">LeftEarFreg500Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFregbO00Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.14">
<Name xml:lang="en">LeftEarFregql000Hz</AName>
<Definition xml:lang="en">Describegithe LeftEarFreqlO000Hz as
defined il this part of ISO/IEC 21000.</Definitien>
</Term>
<Term termID="6.4.15.15">
<Name xml:lang="en">LeftEarEsegl500Hz</Name>
<Definition xml:lang="en"x»Pescribes the LeftEarFreql500Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.16">
<Name xml:lang="en">TeftEarFregq2000Hz</Name>
<Definition xml:Jlang="en">Describes the LeftEarFreqg2000Hz as
defined in this part of ISO/FECv21000.</Definition>
</Term>
<Term termID=".4.15.17">
<Name xml \lang="en">LeftEarFreq3000Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreq3000Hz as
defined in this part\of ISO/IEC 21000.</Definition>
</Term>
<Term JtermID="6.4.15.18">
<Name xml:lang="en">LeftEarFregq4000Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreq4000Hz as
defined in tHis part of TSO/TEC 21000.</Definition>
</Term>
<Term termID="6.4.15.19">
<Name xml:lang="en">LeftEarFreq6000Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreq6000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.15.20">
<Name xml:lang="en">LeftEarFreq8000Hz</Name>
<Definition xml:lang="en">Describes the LeftEarFreg8000Hz as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.16">
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<Name xml:lang="en">Visuallmpairment</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
VisualImpairment as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.16.1">
<Name xml:lang="en">Blindness</Name>
<Definition xml:lang="en">Describes the Blindness as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.2">
<Name xml:lang="en">LowVisionImpairment LossOfFineDetail
Numeric</Name>
Definition xml:lang="en">Describes the NumericDegree of the
LosspPfFineDetail of the LowVisionImpairment as defined in this part of
ISO/[EC 21000.</Definition>
</Term>
<Term termID="6.4.16.3">
<Name xml:lang="en">LowVisionImpairment LossOfEinheDetail

Textpal</Name>
<Definition xml:lang="en">Describes the TextualDegree of|the
LosspPfFineDetail of the LowVisionImpairment as defined in this part of
ISO/[[EC 21000.</Definition>
</Term>
<Term termID="6.4.16.4">

<Name xml:lang="en">LowVisionImpairment LackOfConstrast
Numefric</Name>
<Definition xml:lang="en">Desdribes the NumericDegree of|the
LackpfConstrast of the LowVisionImpairment~as defined in this part of
ISO/[EC 21000.</Definition>
</Term>
<Term termID="6.4.16.5">

<Name xml:lang="en">NowVisionImpairment LackOfConstrast
Textpal</Name>
<Definition xml:l@ng="en">Describes the TextualDegree of| the
LackpfConstrast of the LowVisionImpairment as defined in this part of
ISO/[[EC 21000.</Definition>
</Term>
<Term termIb=V6.4.16.6">

<Name xm¥:lang="en">LowVisionImpairment LightSensitivity
Numefric</Name>
<D€finition xml:lang="en">Describes the NumericDegree of|the
LighgSensitivityi of the LowVisionImpairment as defined in this part of
ISO/IEC 21000+<APefinition>
GfTerm>
KTerm termID="6.4.16.7">

<Name xml:lang="en">LowVisionImpairment LightSensitivity
Textphal</Name>

<Definition xml:lang="en">Describes the TextualDegree of]| the
LightSensitivity of the LowVisionImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.8">
<Name xml:lang="en">LowVisionImpairment NeedOfLight Numeric</Name>
<Definition xml:lang="en">Describes the NumericDegree of the
NeedOfLight of the LowVisionImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.9">
<Name xml:lang="en">LowVisionImpairment NeedOfLight Textual</Name>
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<Definition xml:lang="en">Describes the TextualDegree of the
NeedOfLight of the LowVisionImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.10">
<Name xml:lang="en">LowVisionImpairment PeripheralVisionLoss
Numeric</Name>
<Definition xml:lang="en">Describes the NumericDegree of the
PeripheralVisionLoss of the LowVisionImpairment as defined in this part of
ISO/IEC 21000.</Definition>
</Term>
Term termID="6.4,16,11"
<Name xml:lang="en">LowVisionImpairment PeripheralVisionLoss

Textual</Name>
<Definition xml:lang="en">Describes the TextualDegree of(the
PeripheralfVisionLoss of the LowVisionImpairment as defined in this paft ©of
ISO/IEC 21J000.</Definition>
</Term>
<Term termID="6.4.16.12">
<Name xml:lang="en">HemianopiaSide</Name>
<Definition xml:lang="en">Describes the side{of“Heminaopia as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.13">
<Name xml:lang="en">ColorVisionDeficiencyType</Name>
<Definition xml:lang="en">Describes&the DeficiencyType of the
ColorVisignDeficiency as defined in this part of~130/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.14">
<Name xml:lang="en">ColorVisionDeficiencyDegree</Name>
<Definition xml:lang="en"»Pescribes the DeficiencyDegree of thle
ColorVisidnDeficiency as defined in this\part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.16.15">
<Name xml:lang="en">rightSide</Name>
<Definition xml:lang="en">Describes the rightSide as defined i
this part [of ISO/IEC 21000.</Pefinition>
</Term>
<Term termID="6.4.16.16">
<Name xmfl i\lang="en">leftSide</Name>
<Definition xml:lang="en">Describes the leftSide as defined in
this part |of ISO/IEC\21000.</Definition>
</Term>
/Term>
Term \LermID="6.4.18">
<Name xml:lang="en">MobilityCharacteristics</Name>
<Definition xml:lang="en">TLists the terms and definitions of the
MobilityCharacteristics as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.18.1">
<Name xml:lang="en">LastUpdatePointLatitude</Name>
<Definition xml:lang="en">Describes the latitude of the
LastUpdatePoint as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.2">
<Name xml:lang="en">LastUpdatePointLongitude</Name>
<Definition xml:lang="en">Describes the logitude of the
LastUpdatePoint as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.3">
<Name xml:lang="en">LastUpdateBinIndex</Name>
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<Definition xml:lang="en">Describes the LastUpdateBinIndex as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.4">
<Name xml:lang="en">LastUpdateTime</Name>
<Definition xml:lang="en">Describes the LastUpdateTime as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.5">
<Name xml:lang="en">Lmax</Name>
<Definition xml:lang="en">Describes the Lmax as defined in this
part_of TSQO/TEC 21000 Definition
</Term>
<Term termID="6.4.18.6">
<Name xml:lang="en">Updatelnterval Values</Name>
<Definition xml:lang="en">Describes one value of “Ghe
UpdafeInterval Values as defined in this part of ISO/IEC 21000.%X/Definifion>
</Term>
<Term termID="6.4.18.7">
<Name xml:lang="en">xRadius</Name>
<Definition xml:lang="en">Describes the/xXRadius as defingd in this
part| of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.8">
<Name xml:lang="en">yRadius</Name>
<Definition xml:lang="en">Descéribes the yRadius as defing¢d in this
part| of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.9">
<Name xml:lang="en">Mean</Name>
<Definition xml:lang=!"en">Describes the Mean as defined fin this
part| of ISO/IEC 21000.</Definition%
</Term>
<Term termID="6.4.18.10">
<Name xml:lang="en">Variance</Name>
<Definitionxml:lang="en">Describes the Variance as defiped in
this| part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.18.11">
<Ndme* xml:lang="en">Directivity Values</Name>
<Definition xml:lang="en">Describes one value of the Dirgctivity
Valups as defined in this part of ISO/IEC 21000.</Definition>
<fTerm>
KTerm termID="6.4.18.12">
<Name xml:lang="en">measuredInterval</Name>
<Definition xml:lang="en">Describes the measuredInterval|as
defiphed in this part of TSO/TEC 21000.</Definition>
</Term>
<Term termID="6.4.18.13">
<Name xml:lang="en">Erraticity Values</Name>
<Definition xml:lang="en">Describes one value of the Erraticity
Values as defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.4.19">
<Name xml:lang="en">Destination</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
Destination as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.4.19.1">
<Name xml:lang="en">Time</Name>
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<Definition xml:lang="en">Describes the Time as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.19.2">
<Name xml:lang="en">Location</Name>
<Definition xml:lang="en">Describes the Location as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.19.3">
<Name xml:lang="en">FreeClass</Name>
<Definition xml:lang="en">Describes the FreeClass as defined in
this part of TSO/TEC 21000 Definition
</Term>
<Term termID="6.4.19.4">
<Name xml:lang="en">StereotypedClass</Name>
<Definition xml:lang="en">Describes the StereotypedClass ‘as
defined inl this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.4.19.5">
<Name xml:lang="en">DestinationName</Name>
<Definition xml:lang="en">Describes the DestinationName as deflined
in this pgdrt of ISO/IEC 21000.</Definition>
</Term>
/Term>
</Tgrm>
<Teym termID="6.5">
Name xml:lang="en">Terminal Capabilitiess/Name>
Definition xml:lang="en">Lists the terms and definitions of the
Terminal (Japabilities as defined in this part '¢of ISO/IEC 21000.</Definition>
Term termID="6.5.4">
<Name xml:lang="en">CodecCapapilities</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
CodecCapaldilities as defined in this:gart of ISO/IEC 21000.</Definition>
<Term termID="6.5.4.1">
<Name xml:lang="en">Pecoding Format Audio</Name>
<Definition xml:lang="en">Describes the AudioCodingFormat of the
Decoding (odecCapability as defined in this part of ISO/IEC 21000.</Definitiogn>
</Term>
<Term termID="6.5.4.2">
<Name xmfl \lang="en">Decoding Format Graphics</Name>
<Definition xml:lang="en">Describes the GraphicsCodingFormat o
the Decodilng CodecCapability as defined in this part of ISO/IEC
21000.</Dgfinitior>
</Tetm>
<Ferm termID="6.5.4.3">
<Name xml:lang="en">Decoding Format Image</Name>
<Definition xml:lang="en">Describes the TmageCodingFormat of the
Decoding CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.4">
<Name xml:lang="en">Decoding Format Scene</Name>
<Definition xml:lang="en">Describes the SceneCodingFormat of the
Decoding CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.5">
<Name xml:lang="en">Decoding Format Transport</Name>
<Definition xml:lang="en">Describes the TransportCodingFormat of
the Decoding CodecCapability as defined in this part of
ISO/IEC 21000.</Definition>
</Term>

=Y
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<Term termID="6.5.4.6">
<Name xml:lang="en">Decoding Format Video</Name>
<Definition xml:lang="en">Describes the VideoCodingFormat of the
Decoding CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.7">
<Name xml:lang="en">Encoding Format Audio</Name>
<Definition xml:lang="en">Describes the AudioCodingFormat of the
Encoding CodecCapability as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.8">
Name xml:lang="en">Fncoding Format Graphics</Name
<Definition xml:lang="en">Describes the GraphicsCodingFormat of
the Encoding CodecCapability as defined in this part of
ISO/[EC 21000.</Definition>
</Term>
<Term termID="6.5.4.9">
<Name xml:lang="en">Encoding Format Image</Ngme>
<Definition xml:lang="en">Describes the ImageCodingFormaf of the
Encofing CodecCapability as defined in this part of ISOAIEE€ 21000.</Deflfinition>
</Term>
<Term termID="6.5.4.10">
<Name xml:lang="en">Encoding Format~Scene</Name>
<Definition xml:lang="en">Descrihes~the SceneCodingFormaf of the
Encofing CodecCapability as defined in this partyof ISO/IEC 21000.</Deffinition>
</Term>
<Term termID="6.5.4.11">
<Name xml:lang="en">Encoding Format Transport</Name>
<Definition xml:lang="en!»Describes the TransportCodingFprmat of
the Encoding CodecCapability as defined 'in this part of
ISO/[EC 21000.</Definition>
</Term>
<Term termID="6.5.4.Q2">
<Name xml:lang="en">Encoding Format Video</Name>
<Definition xm¥:lang="en">Describes the VideoCodingFormaf of the
Encofing CodecCapability a8:~defined in this part of ISO/IEC 21000.</Deffinition>
</Term>
<Term termID="6.5.4.13">
<NameWwxml:lang="en">Audio Decoding CodecParameter</Name>
<D€finition xml:lang="en">Lists the terms and definitiong of the
audip decoding CodecParameter as defined in this part of
ISO/IEC 21000+<APefinition>
<Term termID="6.5.4.13.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as|defined
in thig ‘wart of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.4">
<Name xml:lang="en">MemoryBandwidth</Name>
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<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.13.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this part of TSO/TEC 21000 Definition
</Term>
</Term>
<Term termID="6.5.4.14">
<Name xml:lang="en">Graphics Decoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definifilons of the
graphics decoding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.14.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the.BufferSize as defined
in this pgdrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.14.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Descxibes the average BitRate as
defined il this part of ISO/IEC 21000.</Definitien>
</Term>
<Term termID="6.5.4.14.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang=en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000./&/Definition>
</Term>
<Term termID="6.5.4.14.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definitiop~¥Xml:lang="en">Describes the MemoryBandwidth as
defined inl this part of ISO/IEC 21000.</Definition>
</Term>
<Term tefmID="6.5.4.14.5">
<Name) xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this pgrt of ISOAIEC 21000.</Definition>
M Derm>
<Term termID="6.5.4.14.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.4.15">
<Name xml:lang="en">Image Decoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
image decoding CodecParameter as defined in this part of ISO/IEC
21000.</Definition>
<Term termID="6.5.4.15.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.4.15.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.15.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.15.4">
Name xml:lang="en">MemoryBandwidth</Name
<Definition xml:lang="en">Describes the MemoryBandwidfh as
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.15.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the Ve&nrtexRate as|defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.15.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as d¢fined in
this| part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.4.16">
<Name xml:lang="en">ScenesDécoding CodecParameter</Name>
<Definition xml:lang="en!>Lists the terms and definitiong of the
sceng decoding CodecParameter as defiped in this part of
ISO/[EC 21000.</Definition>
<Term termID="6.5.4316.1">
<Name xml:lang&'en">BufferSize</Name>
<Definition_ %xml:lang="en">Describes the BufferSize as|defined
in this part of ISO/IEC 21000Qv</Definition>
</Term>
<Term termiD="6.5.4.16.2">
<Name“-xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRafe as
defihed in this pdrt of ISO/IEC 21000.</Definition>
</ Term>
KTerm termID="6.5.4.16.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRafe as
defiped, n this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.16.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.16.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.16.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this part of ISO/IEC 21000.</Definition>

© ISO/IEC 2004 — Al rights reserved 233



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

</Term>
</Term>
<Term termID="6.5.4.17">
<Name xml:lang="en">Transport Decoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
transport decoding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.17.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in this part of ISO/IEC 21000.</Definition>
Term
<Term termID="6.5.4.17.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRaté -as
defined inl this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.17.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.17.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">Describes\jthe MemoryBandwidth as
defined inl this part of ISO/IEC 21000.</DefinitionX
</Term>
<Term termID="6.5.4.17.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en'"S>Describes the VertexRate as defined
in this pgrt of ISO/IEC 21000.</Definitien>
</Term>
<Term termID="6.5.4.17.6">
<Name xml:lang="en“$>FillRate</Name>
<Definition xml#*lang="en">Describes the FillRate as defined in
this part |of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID=".5.4.18">
<Name xml \lang="en">Video Decoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
video decdding CodecPRarameter as defined in this part of
ISO/IEC 21J000.</D&finition>
<Term termID="6.5.4.18.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in this part’of TSO/TEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.4">
<Name xml:lang="en">MemoryBandwidth</Name>
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<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.18.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this_part of TSO/TEC 2171000 Definition
</Term>
</Term>
<Term termID="6.5.4.19">
<Name xml:lang="en">Audio Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitiong of the
audip encoding CodecParameter as defined in this part of
ISO/[EC 21000.</Definition>
<Term termID="6.5.4.19.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes\‘the BufferSize as|defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.19.2">
<Name xml:lang="en">BitRatéAverage</Name>
<Definition xml:lang="en’>Describes the average BitRafe as
defiped in this part of ISO/IEC 21000.</Befinition>
</Term>
<Term termID="6.5.4.1953">
<Name xml:lang="en!">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRafe as
defiped in this part of ISO/IEC.21000.</Definition>
</Term>
<Term termID="¢.5.4.19.4">
<Name xmplrlang="en">MemoryBandwidth</Name>
<Definifion xml:lang="en">Describes the MemoryBandwidfh as
defihed in this part of“ISO/IEC 21000.</Definition>
</Term>
<T€rm termID="6.5.4.19.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as|defined
in this part{ef ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.19.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.4.20">
<Name xml:lang="en">Graphics Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
graphics encoding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.20.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in this part of ISO/IEC 21000.</Definition>
</Term>

© ISO/IEC 2004 — Al rights reserved 235



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

<Term termID="6.5.4.20.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.20.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.20.4">
Name xml:lang="en">MemoryBandwidth</Name
<Definition xml:lang="en">Describes the MemoryBandwidth as
defined il this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.20.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexR&te’ as defined
in this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.20.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes thewFillRate as defined in
this part |of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.4.21">
<Name xml:lang="en">Image Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists)ythe terms and definitions of the
image encdding CodecParameter as defined in,this part of
ISO/IEC 21J000.</Definition>
<Term termID="6.5.4.21.1&%>
<Name xml:lang="en"XBufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in this pgdrt of ISO/IEC 21000.</D&finition>
</Term>
<Term termID=}6\5.4.21.2">
<Name xml; Iang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of(1SO/IEC 21000.</Definition>
</Term*
<Term\termID="6.5.4.21.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in| this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.21.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.21.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.21.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this part of ISO/IEC 21000.</Definition>
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</Term>
</Term>
<Term termID="6.5.4.22">
<Name xml:lang="en">Scene Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
scene encoding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.22.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as defined
in this part of ISO/IEC 21000.</Definition>
Term
<Term termID="6.5.4.22.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average (BitRafe as
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.22.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the naximum BitRafe as
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.22.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definition xml:lang="en">DesCyribes the MemoryBandwidfh as
defiped in this part of ISO/IEC 21000.</Defind¥tion>
</Term>
<Term termID="6.5.4.22.5"X
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as|defined
in this part of ISO/IEC 21000.</Defitfnition>
</Term>
<Term termID="6.5(4.22.6">
<Name xml:lang="en">FillRate</Name>
<Definition~xml:lang="en">Describes the FillRate as d¢fined in
this| part of ISO/IEC 21000%</Definition>
</Term>
</Term>
<Term termID="6.5.4.23">
<Ndme* xml:lang="en">Transport Encoding CodecParameter</Name>
<Definition xml:lang="en">Lists the terms and definitiong of the
tranpport enceding CodecParameter as defined in this part of
ISO/IEC 21000%</Definition>
<Term termID="6.5.4.23.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the BufferSize as|defined
in this” part of TSO/TIEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Describes the average BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang="en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.4">
<Name xml:lang="en">MemoryBandwidth</Name>
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<Definition xml:lang="en">Describes the MemoryBandwidth as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.5">
<Name xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.23.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this part of TSO/TEC 21000 Definition
</Term>
</Term>
<Term termID="6.5.4.24">
<Name xml:lang="en">Video Encoding CodecParameter</NaméX
<Definition xml:lang="en">Lists the terms and definifilons of the
video encdding CodecParameter as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.5.4.24.1">
<Name xml:lang="en">BufferSize</Name>
<Definition xml:lang="en">Describes the.BufferSize as defined
in this pgdrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.4.24.2">
<Name xml:lang="en">BitRateAverage</Name>
<Definition xml:lang="en">Descxibes the average BitRate as
defined il this part of ISO/IEC 21000.</Definitien>
</Term>
<Term termID="6.5.4.24.3">
<Name xml:lang="en">BitRate maximum</Name>
<Definition xml:lang=en">Describes the maximum BitRate as
defined in this part of ISO/IEC 21000./&/Definition>
</Term>
<Term termID="6.5.4.24.4">
<Name xml:lang="en">MemoryBandwidth</Name>
<Definitiop~¥Xml:lang="en">Describes the MemoryBandwidth as
defined inl this part of ISO/IEC 21000.</Definition>
</Term>
<Term tefmID="6.5.4.24.5">
<Name) xml:lang="en">VertexRate</Name>
<Definition xml:lang="en">Describes the VertexRate as defined
in this pgrt of ISOAIEC 21000.</Definition>
M Derm>
<Term termID="6.5.4.24.6">
<Name xml:lang="en">FillRate</Name>
<Definition xml:lang="en">Describes the FillRate as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
</Term>
<Term termID="6.5.9">
<Name xml:lang="en">DisplayCapabilities</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
DisplayCapabilities as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.9.1">
<Name xml:lang="en">Resolution horizontal</Name>
<Definition xml:lang="en">Describes the horizontal Resolution as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.9.2">
<Name xml:lang="en">Resolution vertical</Name>
<Definition xml:lang="en">Describes the vertical Resolution as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.3">
<Name xml:lang="en">SizeChar horizontal</Name>
<Definition xml:lang="en">Describes the horizontal SizeChar as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.4">
Name xml:lang="en">SizeChar vertical</Name
<Definition xml:lang="en">Describes the vertical SizeChaf as
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.5">
<Name xml:lang="en">refreshRate</Name>
<Definition xml:lang="en">Describes the refregshRate as defined in
this| part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.6">
<Name xml:lang="en">ScreenSize horizontal</Name>
<Definition xml:lang="en">Describes~the horizontal ScreepSize as
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.7">
<Name xml:lang="en">ScreenSize vertical</Name>
<Definition xml:lang="en"xDéscribes the vertical ScreenSfize as
defiped in this part of ISO/IEC 21000.</BDefinition>
</Term>
<Term termID="6.5.9.8">
<Name xml:lang="en"xColorBitDepth red</Name>
<Definition xml:l@ng="en">Describes the red ColotBitDepth as
defiped in this part of ISO/IECY21000.</Definition>
</Term>
<Term termID="6:=5.9.9">
<Name xmi:lang="en">ColorBitDepth green</Name>
<Definit¥on xml:lang="en">Describes the green ColotBitDepth as
defihed in this partWof ISO/IEC 21000.</Definition>
</Tern>
<Termm )termID="6.5.9.10">
KName xml:lang="en">ColorBitDepth blue</Name>
<Definition xml:lang="en">Describes the blue ColotBitDepfth as
defiped inlthis part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.11">
<Name xml:lang="en">CromaticitvRed x</Name>
<Definition xml:lang="en">Describes the x CromaticityRed as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.12">
<Name xml:lang="en">CromaticityRed y</Name>
<Definition xml:lang="en">Describes the y CromaticityRed as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.13">
<Name xml:lang="en">CromaticityGreen x</Name>
<Definition xml:lang="en">Describes the x CromaticityGreen as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.9.14">
<Name xml:lang="en">CromaticityGreeb y</Name>
<Definition xml:lang="en">Describes the y CromaticityGreen as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.15">
<Name xml:lang="en">CromaticityBlue x</Name>
<Definition xml:lang="en">Describes the x CromaticityBlue as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.16">
Name xml:lang="en">CromaticityBlue y</Name
<Definition xml:lang="en">Describes the y CromaticityBlue as
defined il this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.17">
<Name xml:lang="en">CromaticityWhite x</Name>
<Definition xml:lang="en">Describes the x CromaticityWhite as
defined inl this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.18">
<Name xml:lang="en">CromaticityWhite y</Name>
<Definition xml:lang="en">Describes the y-‘CromaticityWhite as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.19">
<Name xml:lang="en">CharacterSetCedg</Name>
<Definition xml:lang="en">Describes the CharacterSetCode as
defined il this part of ISO/IEC 21000.</Definifion>
</Term>
<Term termID="6.5.9.20">
<Name xml:lang="en">RenderingFormat</Name>
<Definition xml:lang="&n">Describes the RenderingFormat as deflined
in this pgdrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9,21">
<Name xml:lang="en">stereoscopic</Name>
<Definition zxm¥:lang="en">Describes the stereoscopic as defined in
this part |of ISO/IEC 210Q0w</Definition>
</Term>
<Term termIb="6.5.9.22">
<Name\xml:lang="en">maximumBrightness</Name>
<Définition xml:lang="en">Describes the maximumBrightness as
defined in| this.part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.23">
<Name xml:lang="en">contrastRatio</Name>
<Definition xml:lang="en">Describes the contrastRatio as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.24">
<Name xml:lang="en">gamma</Name>
<Definition xml:lang="en">Describes the gamma as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.25">
<Name xml:lang="en">bitsPerPixel</Name>
<Definition xml:lang="en">Describes the bitsPerPixel as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.9.26">
<Name xml:lang="en">colorCapable</Name>
<Definition xml:lang="en">Describes the colorCapable as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.27">
<Name xml:lang="en">sRGB</Name>
<Definition xml:lang="en">Describes the sRGB as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.28">
Name xml:lang="en">fieldSequentiaglCode</Name
<Definition xml:lang="en">Describes the fieldSequentialC¢de as
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.29">
<Name xml:lang="en">backlightLuminance</Name>
<Definition xml:lang="en">Describes the backlightLuminanfe as
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.9.30">
<Name xml:lang="en">dotPitch</Name>
<Definition xml:lang="en">Describes~the dotPitch as defiped in
this| part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.12">
<Name xml:lang="en">AudioOutputCapabilities</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
AudipOutputCapabilities as defined ingpthis part of ISO/IEC 21000.</Defipition>
<Term termID="6.5.12.1"3
<Name xml:lang="en'"'xMode samplingFrequency</Name>
<Definition xml:l@ng="en">Describes the samplingFrequency Mode as
defiped in this part of ISO/IECY21000.</Definition>
</Term>
<Term termID="6=5.12.2">
<Name xmi:lang="en">Mode bitsPerSample</Name>
<Definition xml:lang="en">Describes the bitPerSample Mod¢ as
defihed in this partWof ISO/IEC 21000.</Definition>
</Tern>
<Term )termID="6.5.12.3">
<Name xml:lang="en">lowFrequency</Name>
<Definition xml:lang="en">Describes the lowFrequency as flefined in
this| part «@f) ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.12.4">
<Name xml:lang="en">highFrequency</Name>
<Definition xml:lang="en">Describes the highFrequency as defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.12.5">
<Name xml:lang="en">signalNoiseRatio</Name>
<Definition xml:lang="en">Describes the signalNoiseRation as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.12.6">
<Name xml:lang="en">power</Name>
<Definition xml:lang="en">Describes the power as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.12.7">
<Name xml:lang="en">NAME</Name>
<Definition xml:lang="en">Describes the numChannels as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.14">
<Name xml:lang="en">UserInteractionInput</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
UserInteractionInput as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.14.1">
Name xml:lang="en">Stringlnput</Name
<Definition xml:lang="en">Describes the StringInput as definéd in
this part |of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.2">
<Name xml:lang="en">KeyInput</Name>
<Definition xml:lang="en">Describes the KeyInput asg\defined in
this part |of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.3">
<Name xml:lang="en">Microphone</Name>
<Definition xml:lang="en">Describes the Mierophone as defined |in
this part |of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.4">
<Name xml:lang="en">Mouse resolutdeun</Name>
<Definition xml:lang="en">Describes the resolution of the Mouske as
defined il this part of ISO/IEC 21000.</Definifion>
</Term>
<Term termID="6.5.14.5">
<Name xml:lang="en">Mouse\ buttons</Name>
<Definition xml:lang="&n'">Describes the buttons of the Mouse aJs
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14%6">
<Name xml:lang="en">Mouse scrollWheel</Name>
<Definition xm¥:lang="en">Describes the scrollWheel of the Mouse
as defined in this part Qf\NISO/IEC 21000.</Definition>
</Term>
<Term termIb="6.5.14.7">
<Name\xml:lang="en">Pen resolution</Name>
<Définition xml:lang="en">Describes the resolution of the Pen Jas
defined in| this.part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.8">
<Name xml:lang="en">Tablet resolution</Name>
<Definition xml:lang="en">Describes the resolution of the Tablet
as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.9">
<Name xml:lang="en">GenericMouse resolution</Name>
<Definition xml:lang="en">Describes the resolution of the
GenericMouse as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.10">
<Name xml:lang="en">GenericMouse buttons</Name>
<Definition xml:lang="en">Describes the buttons of the
GenericMouse as defined in this part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.14.11">
<Name xml:lang="en">GenericMouse scrollWheel</Name>
<Definition xml:lang="en">Describes the scrollWheel of the
GenericMouse as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.14.12">
<Name xml:lang="en">GenericPen resolution</Name>
<Definition xml:lang="en">Describes the resolution of the
GenericPen as defined in this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
Term termID="6.5,15"
<Name xml:lang="en">DeviceClass</Name>
<Definition xml:lang="en">Describes the DeviceClass as defiiped in
this| part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.16">
<Name xml:lang="en">PowerCharacteristics</Name>
<Definition xml:lang="en">Lists the terms andg definitions of the
PowefrCharacteristics as defined in this part of ISO/IEC,21000.</Definitfon>
<Term termID="6.5.16.1">
<Name xml:lang="en">averageAmpereConsunmption</Name>
<Definition xml:lang="en">Describes~the averageAmpereConpumption
as dpfined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.16.2">
<Name xml:lang="en">batteryEapacityRemainung</Name>
<Definition xml:lang="en"xDéscribes the batteryCapacityR¢maining
as defined in this part of ISO/IEC 2100Q%</Definition>
</Term>
<Term termID="6.5.16.3"3
<Name xml:lang="en"xbatteryTimeRemaining</Name>
<Definition xml:l@ng="en">Describes the batteryTimeReamiping as
defiped in this part of ISO/IECY21000.</Definition>
</Term>
<Term termID="6-5.16.4">
<Name xmi:lang="en">runningOnBatteries</Name>
<Definit¥on xml:lang="en">Describes the runningOnBatterig¢s as
defihed in this partWof ISO/IEC 21000.</Definition>
</Tern>
</Term>
<Term \EermID="6.5.19">
<Name xml:lang="en">StorageCharacteristics</Name>
KxDefinition xml:lang="en">Lists the terms and definitions of the
StorhgeCharacteristics as defined in this part of ISO/IEC 21000.</Definftion>
<Term termID="6.5.19.1">
<Name xml:lang="en">inputTransferRate</Name>
<Definition xml:lang="en">Describes the inputTransferRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.19.2">
<Name xml:lang="en">outputTransferRate</Name>
<Definition xml:lang="en">Describes the outputTransferRate as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.19.3">
<Name xml:lang="en">size</Name>
<Definition xml:lang="en">Describes the size as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
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<Term termID="6.5.19.4">
<Name xml:lang="en">writeable</Name>
<Definition xml:lang="en">Describes the writeable as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
</Term>
<Term termID="6.5.22">
<Name xml:lang="en">DatalIOCharacteristics</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
DataIOCharacteristics as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.22.1">
Name xml:lang="en">busWidth</Name
<Definition xml:lang="en">Describes the busWidth as defined #n
this part |of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.22.2">
<Name xml:lang="en">transferSpeed</Name>
<Definition xml:lang="en">Describes the transferSpeéed as defined
in this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.22.3">
<Name xml:lang="en">maxDevices</Name>
<Definition xml:lang="en">Describes the maxbPevices as defined [in
this part |of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.22.4">
<Name xml:lang="en">numDevices</Namg>
<Definition xml:lang="en">Describes the numDevices as defined |in
this part |of ISO/IEC 21000.</Definition>
</Term>
/Term>
Term termID="6.5.25">
<Name xml:lang="en">CPUBernc¢hmark</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
CPUBenchmark as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.25%1">
<Name xml:lang="en">name</Name>
<Definition xm¥:lang="en">Describes the name as defined in thijs
part of I40/IEC 21000.</Definition>
</Term>
<Term termIb="6.5.25.2">
<Name\xml:lang="en">baseValue</Name>
<Définition xml:lang="en">Describes the baseValue as defined in
this part |of ISQYIEC 21000.</Definition>
</Term>
/ Perm>
Term termID="6.5.26">
<Name xml:lang="en">ThreeDBenchmark</Name>
<Definition xml:lang="en">Lists the terms and definitions of the
ThreeDBenchmark as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.5.26.1">
<Name xml:lang="en">name</Name>
<Definition xml:lang="en">Describes the name as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.26.2">
<Name xml:lang="en">meanValue</Name>
<Definition xml:lang="en">Describes the meanValue as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
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</Term>
<Term termID="6.5.27">
<Name xml:lang="en">IPMPTools</Name>

<Definition xml:lang="en">Lists the terms and definitions of the
IPMPTools as defined in this part of ISO/IEC 21000.</Definition>

<Term termID="6.5.27.1">
<Name xml:lang="en">IPMPTool MPEG2</Name>

<Definition xml:lang="en">Describes the MPEG2 IPMPTool as

in this part of ISO/IEC 21000.</Definition>

in t

this

Char

Netw

this

in t

defi

</Term>
<Term termID="6.5.27.2">
Name xml:lang="en">TPMPTool MPEGA<L/Name

<Definition xml:lang="en">Describes the MPEG4 IPMPTool \a
nis part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.5.27.3">
<Name xml:lang="en">IPMPSType</Name>
<Definition xml:lang="en">Describes the IPMPSType as def
part of ISO/IEC 21000.</Definition>
</Term>
</Term>
</Term>
<Term termID="6.6">
<Name xml:lang="en">Network Characteristics</Name>
<Definition xml:lang="en">Lists the tefms and defintions of th
hcteristics as defined in this part of ISQ@/IEC 21000.</Definition>
<Term termID="6.6.4">
<Name xml:lang="en">NetworkCapability</Name>
<Definition xml:lang="en">Lists the terms and definitions o
brkCapability as defined in this part of ISO/IEC 21000.</Definition
<Term termID="6.6.4.1">
<Name xml:lang="en"xmaxCapacity</Name>
<Definition xml:l@ng="en">Describes the maxCapacity as d
part of ISO/IEC 21000.</Définition>
</Term>
<Term termID="6:6.4.2">
<Name xmntslang="en">minGuaranteed</Name>
<Definit¥on xml:lang="en">Describes the minGuaranteed as
nis part of ISQ/TEC 21000.</Definition>
</Tern>
<Term )termID="6.6.4.3">
KName xml:lang="en">inSequenceDelivery</Name>
<Definition xml:lang="en">Describes the inSequenceDelive
hed inlthis part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.4.4">

<Name xml:lang="en">errorDelivery</Name>

ined in

F the

'y as

defined

5 defined

k. Network

bfined in

defined

<Definition xml:lang="en">Describes the errorDelivery as defined
in this part of ISO/IEC 21000.</Definition>

</Term>
<Term termID="6.6.4.5">
<Name xml:lang="en">errorCorrection</Name>

<Definition xml:lang="en">Describes the errorCorrection as defined
in this part of ISO/IEC 21000.</Definition>

</Term>
</Term>
<Term termID="6.6.5">
<Name xml:lang="en">NetworkCondition</Name>

<Definition xml:lang="en">Lists the terms and definitions of the
NetworkCondition as defined in this part of ISO/IEC 21000.</Definition>
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<Term termID="6.6.5.1">
<Name xml:lang="en">AvailableBandwidth minimum</Name>
<Definition xml:lang="en">Describes the minimum AvailableBandwidth
as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.2">
<Name xml:lang="en">AvailableBandwidth maximum</Name>
<Definition xml:lang="en">Describes the maximum AvailableBandwidth
as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.3">
Name xml:lang="en">AvailableBandwidth average</Name
<Definition xml:lang="en">Describes the average AvailableBandwidth
as defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.4">
<Name xml:lang="en">Delay packetTwoWay</Name>
<Definition xml:lang="en">Describes the packetTwoQ&ay-Delay as
defined inl this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.5">
<Name xml:lang="en">Delay packetOneWay</Name>
<Definition xml:lang="en">Describes the packetOneQay Delay as
defined in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.6">
<Name xml:lang="en">delayVariation</Name>
<Definition xml:lang="en">Describes the delayVariation as defined
in this pgrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.5.7">
<Name xml:lang="en">packetLossRate</Name>
<Definition xml:lang="dn">Describes the packetLossRate as defipned
in this pgdrt of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.6.58">
<Name xml:lang="en">bitErrorRate</Name>
<Definition zxm¥:lang="en">Describes the bitErrorRate as defined in
this part |of ISO/IEC 210Q0w</Definition>
</Term>
/Term>
</Tegrm>
<Teym termIB=46.7">
Name xml:lang="en">Natural Environment Characteristics</Name>
Definition xml:lang="en">Lists the terms and definitions of the Natjural
Environment {Chdracteristics as defined in this part of
ISO/IEC 21000.</Definition>
<Term termID="6.7.4">
<Name xml:lang="en">Location</Name>
<Definition xml:lang="en">Describes the Location as defined in this
part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.7.5">
<Name xml:lang="en">Time</Name>
<Definition xml:lang="en">Describes the Time as defined in this part
of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.7.6">
<Name xml:lang="en">AudioEnvironment</Name>
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<Definition xml:lang="en">Lists the terms and definitions of the
AudioEnvironment as defined in this part of ISO/IEC 21000.</Definition>
<Term termID="6.7.6.1">
<Name xml:lang="en">Noiselevel</Name>
<Definition xml:lang="en">Describes the Noiselevel as defined in
this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.7.6.1">
<Name xml:lang="en">NoiseFrequencySpectrum</Name>
<Definition xml:lang="en">Describes the NoiseFrequencySpectrum as
defined in this part of ISO/IEC 21000.</Definition>
Term
</Term>
<Term termID="6.7.7">
<Name xml:lang="en">IlluminationCharacteristics</NameX
<Definition xml:lang="en">Lists the terms and definitiions of the
IllupinationCharacteristics as defined in this part of
ISO/[EC 21000.</Definition>
<Term termID="6.7.7.1">
<Name xml:lang="en">ColorTemperature</Nampe>
<Definition xml:lang="en">Describes the/dlorTemperature|as
defiped in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.7.7.2">
<Name xml:lang="en">Chromaticityx</Name>
<Definition xml:lang="en">Descéribes the x Chromaticity af defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.7.7.3">
<Name xml:lang="en">Chpomaticity y</Name>
<Definition xml:lang="en">Describes the y Chromaticity af defined
in this part of ISO/IEC 21000.</Definition>
</Term>
<Term termID="6.7.7%4">
<Name xml:lang="en">Illuminance</Name>
<Definitionxml:lang="en">Describes the Illuminance as d¢fined in
this| part of ISO/IEC 21000.</Definition>
</Term>
</Term>
</Term>
<y Term>
</ClpssificationScheme>
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A.2.3 AQoSRoundingMethodCS

<ClassificationScheme
uri="urn:mpeg:mpeg2l:2003:01-DIA-AQoSRoundingMethodCS-NS">
<Term termID="1">
<Name xml:lang="en">floor</Name>
<Definition xml:lang="en">
Round to the nearest smaller integer
</Definition>
</Term>
<Term termID="2">
<Name xml:lang="en">ceil</Name>
<Deffinition xml:lang="en">
Round to the nearest greater integer
</Dpfinition>
</Term
<Term fermID="3">
<Nape xml:lang="en">linear</Name>
<Deffinition xml:lang="en">
Interpolate linearly
</Definition>
</Term
<Term fermID="4">
<Name xml:lang="en">nearest</Name>
<Deffinition xml:lang="en">
Round to the nearest integer (either smadler or greater)
</Dpfinition>
</Term
</ClassifilcationScheme>

A.2.4 CPUBenchmarkCS

<ClassifidationScheme uri="urn:mpeqg:mpeg2l1:2003:01-DIA-CPUBenchmarkCS-NS">
<Term HermID="1">
<Nanfe xml:lang="en">SPEC CPYU9I5</Name>
<Deflinition xml:lang="en'">
dPU95 benchmark suites specifed by SPEC (http://www.spec.org/cpu95/)
</Dgfinition>
<Teym termID="1.1{">
Name xml:ladgs"en">CINT95</Name>
Definition\xml:lang="en">
CPU9%E/<dnteger benchmark specified by SPEC.
/Definit)ion>
</Tgrm>
<TeydmtermID="1.2">
Naitle xml:lang="en">CFP95</Name>
<Definition xml:lang="en">
CPUS5 floating point benchmark specified by SPEC.
</Definition>
</Term>
</Term>
<Term termID="2">
<Name xml:lang="en">SPEC CPU2000</Name>
<Definition>
CPU2000 benchmark suites specifed by SPEC (http://www.spec.org/cpu2000/)
</Definition>
<Term termID="2.1">
<Name xml:lang="en">CINT2000</Name>
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<Definition xml:lang="en">
CPU2000 integer benchmark specified by SPEC.
</Definition>
</Term>
<Term termID="2.2">
<Name xml:lang="en">CFP2000</Name>
<Definition xml:lang="en">
CPU2000 floating point benchmark specified by SPEC.
</Definition>
</Term>
</Term>
</ClassificationScheme

A.2.5| DeviceClassCS

<ClapsificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-DeviceClassCS-NS|' >
Term termId="1">
<Name xml:lang="en">PC</Name>
/Term>
Term termId="2">
<Name xml:lang="en">PDA</Name>
/Term>
Term termId="3">
<Name xml:lang="en">Set-Top Box</Name>
/Term>
Term termId="4">
<Name xml:lang="en">Printer</Name>
/Term>
Term termId="5">
<Name xml:lang="en">Mobile Phehe</Name>
/Term>
Term termId="6">
<Name xml:lang="en">Digital Still Camera</Name>
/Term>
Term termId="7">
<Name xml:lang="en!">Digital Video Camera</Name>
/Term>
Term termId="8">
<Name xml:lahg="en">Audio Player</Name>
/Term>
Term termIds"9">
<Namefxml:lang="en">Television</Name>
/Terms
Term \termId="10">
<Name xml:lang="en">Gateway</Name>
Term
<Term termId="11">
<Name xml:lang="en">Router</Name>
</Term>
</ClassificationScheme>
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A.2.6 GraphicsCodingFormatCS

<ClassificationScheme
uri="urn:mpeg:mpeg2l:2003:01-DIA-GraphicsCodingFormatCS-NS" >
<Term termId="1">
<Name xml:lang="en">MPEG-4 Graphics</Name>
<Definition xml:lang="en">MPEG-4 Graphics Formats</Definition>
<Term termId="1.1">
<Name xml:lang="en">MPEG-4 Graphics Simple 2D Profile</Name>
<Term termId="1.1.1">
<Name xml:lang="en">MPEG-4 Graphics Simple 2D Profile
@ Level 1</Name>
</Term>
</Tprm>
<Tefm termId="1.2">
<Name xml:lang="en">MPEG-4 Graphics Simple 2D Text Profile</Name>
<Term termId="1.2.1">
<Name xml:lang="en">MPEG-4 Graphics Simple 2D Text Profile
@ Level 1</Name>
</Term>
</Tprm>
<Tefm termId="1.3">
<Name xml:lang="en">MPEG-4 Graphics Core 2D Profile</Name>
<Tefm termId="1.3.1">
<Name xml:lang="en">MPEG-4 Graphics Corey2D Profile
@ Level 1</Name>
</Term>
<Term termId="1.3.2">
<Name xml:lang="en">MPEG-4 Graphiecs Core 2D Profile
@ Level 2</Name>
</Term>
</Tprm>
<Tefm termId="1.4">
<Name xml:lang="en">MPEG-4~Graphics Advanced 2D Profile</Name>
<Term termId="1.4.1">
<Name xml:lang="en>MPEG-4 Graphics Advanced 2D Profile
@ Level 1</Nane>
</Term>
<Term termId="134.2">
<Name xml yTang="en">MPEG-4 Graphics Advanced 2D Profile
@ Leviel 2</Name>
</Term>
</Tprm>
</Term
<Term fermid="2">
<Nape/ xwl : lang="en">VRML</Name>
<Deffi¥ition xml:lang="en">Virtual Reality Modeling Language</Definitioh>
</Term>
<Term termId="3">
<Name xml:lang="en">H-Anim</Name>
<Definition xml:lang="en">Humanoid Animation</Definition>
<Term termId="3.1">
<Name xml:lang="en">Level of Articulation 0</Name>
</Term>
<Term termId="3.2">
<Name xml:lang="en">Level of Articulation 1</Name>
</Term>
<Term termId="3.3">
<Name xml:lang="en">Level of Articulation 2</Name>
</Term>
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<Term termId="3.4">
<Name xml:lang="en">Level of Articulation 3</Name>
</Term>
<Term termId="3.5">
<Name xml:lang="en">Custom</Name>
</Term>
</Term>
</ClassificationScheme>

A.2.7 InvariantDimensionCS

<ClapsificationScheme uri="urn:mpeg:mpeg2l1:2003:01-DIA-InvariantDimengipnCS-NS" >
Term termId="1">
<Name xml:lang="en">spatial</Name>
<Definition xml:lang="en">
Indicates that the instance value is invariant-%to spatial
cropping.
</Definition>
/Term>
Term termId="2">
<Name xml:lang="en">temporal</Name>
<Definition xml:lang="en">
Indicates that the instance value %5 invariant to temporgl
cropping
</Definition>
/Term>
</ClpssificationScheme>

A.2.8| KeylnputCS

<ClapsificationScheme uri="urn:mpeg:mpeg2l:2003:01-DIA-KeyInputCS-NS" >
Term termId="1">
<Name xml:lang="en">PCKeyBoard</Name>
<Definition xml:lang="en”>
Full-size keyboard with typically 80 to 105 keys
</Definition>
/Term>
Term termId="2">
<Name xmltlang="en">MobileKeyboard</Name>
<Definitfion xml:lang="en”>
Smaltl keyboard with limited number of keys, e.g.,
0_to 9, *, #, up, down, left, right and enter
<«/Definition>
/Term>
Term termTd="3"
<Name xml:lang="en">Custom</Name>
</Term>
</ClassificationScheme>

A.2.9 LocationTypeCS

<ClassificationScheme uri="urn:mpeg:mpeg21:2003:01-DIA-LocationTypeCS-NS">
<Term termId="1">
<Name xml:lang="en">maxDepth</Name>
<Defintion xml:lang="en">
Location is determined by a maximum depth.
</Definition>
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</Term>
<Term termId="2">
<Name xml:lang="en">depth</Name>
<Defintion xml:lang="en">
Location is determined by a depth.
</Definition>
</Term>
<Term termId="3">
<Name xml:lang="en">1istOfID</Name>
<Defintion xml:lang="en">
Location is determined by a list of IDs.
</Definition
</Term
</ClassifilcationScheme>

A.2.10 MedipinformationCS

<ClassifidationScheme uri="urn:mpeg:mpeg2l:2003:01-DIA-MediaInformationCS">
<Term HermID="1">
<Nanfe xml:lang="en">content</Name>
<Deflinition xml:lang="en">Describes the type of media ‘present (e.g., audio,
video, text) as specified by the Content element/in ISO/IEC 15983-5
clause 8.2.4</Definition>
</Term
<Term HermID="2">
<Name xml:lang="en">file format</Name>
<Deflinition xml:lang="en">Describes the file format as specified within
ISO/IEC 15983-5 clause 8.2.4</Defindifion>
</Term
<Term HermID="3">
<Name xml:lang="en">file size</Name>
<Deflinition xml:lang="en">Describes file size as specified within ISO/IJEC
15983-5 clause 8.2.4</Definition>
</Term
<Term HermID="4">
<Nanfe xml:lang="en">sygtem</Name>
<Deflinition xml:lang=!"en">Describes the broad media format as specified by
the System element in ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term
<Term HermID="6">
<Name xml:lang=V'en">bandwidth</Name>
<Deflinition<xml:lang="en">Describes the bandwidth as specified within
ISO/IECJ15983-5 clause 8.2.4</Definition>
</Term
<Term HerxmID="7">
<Name Xml:lang="en">nominal bit rate</Name
<Definition xml:lang="en">Describes the nominal bit rate as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="8">
<Name xml:lang="en">variable bit rate</Name>
<Definition xml:lang="en">Describes whether the bit rate is variable as
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="9">
<Name xml:lang="en">average bit rate</Name>
<Definition xml:lang="en">Describes the average bit rate as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
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<Term termID="10">
<Name xml:lang="en">minimum bit rate</Name>
<Definition xml:lang="en">Describes the minimum bit rate as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="11">
<Name xml:lang="en">maximum bit rate</Name>
<Definition xml:lang="en">Describes the maximum bit rate as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="12">
Name xml:lang="en">visual coding format</Name
<Definition xml:lang="en">Describes the visual coding format as \specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>

A

Term>

Term termID="13">

<Name xml:lang="en">color domain</Name>

<Definition xml:lang="en">Describes the color domain gs\specified|within
ISO/IEC 15983-5 clause 8.2.4</Definition>

A

A

Term>

Term termID="14">

<Name xml:lang="en">pixel resolution</Name>

<Definition xml:lang="en">Describes the resolution as specified wlithin
ISO/IEC 15983-5 clause 8.2.4</Definitdion>

N

AN

Term>
Term termID="15">
<Name xml:lang="en">pixel aspect rat#og/Name>
<Definition xml:lang="en">Describes, the pixel aspect ratio as spefified
within ISO/IEC 15983-5 clause)8.2.4</Definition>

A

A

Term>
Term termID="16">
<Name xml:lang="en">bits per\pixel</Name>
<Definition xml:lang="en">Pescribes the bits per pixel as specifie¢d within
ISO/IEC 15983-5 clause 8.2.4</Definition>

A

AN

Term>
Term termID="17">
<Name xml:lang="ea“>frame width</Name>
<Definition xml:lang="en">Describes the width of a visual frame a}
specified\within ISO/IEC 15983-5 clause 8.2.4</Definition>

N

A

Term>
Ferm termID="18">
<Name xmlslang="en">frame height</Name>
<Definikdon xml:lang="en">Describes the height of a visual frame @s
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>

A

AN

Tepm>
Tetm~termID="19">
<Name xml:lang="en">frame aspect ratio</Name>
<Definition xml:lang="en">Describes the aspect ratio of a visual frame as
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="20">
<Name xml:lang="en">frame rate</Name>
<Definition xml:lang="en">Describes the frame rate of a visual sequence of
frames as specified within ISO/IEC 15983-5 clause 8.2.4</Definition>

N

</Term>
<Term termID="21">
<Name xml:lang="en">frame sampling structure</Name>
<Definition xml:lang="en">Describes the sampling structure of a visual
frame (progressive or interlaced) as specified within ISO/IEC 15983-5
clause 8.2.4</Definition>
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</Term>
<Term termID="22">
<Name xml:lang="en">audio coding format</Name>
<Definition xml:lang="en">Describes the audio coding format as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="23">
<Name xml:lang="en">front audio channels</Name>
<Definition xml:lang="en">Describes the number of front audio channels as
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="24"
<Nanfe xml:lang="en">side audio channels</Name>
<Deflinition xml:lang="en">Describes the number of side audio channedls) als
specified |[within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term
<Term fHermID="25">
<Name xml:lang="en">rear audio channels</Name>
<Deflinition xml:lang="en">Describes the number of rear audise channels als
specified within ISO/IEC 15983-5 clause 8.2.4</Defin¥tion>

</Term
<Term YHermID="26">

<Nanfe xml:lang="en">1fe audio channels</Name>

<Deflinition xml:lang="en">Describes the number of\¥ow-frequency enhancement
audio channels as specified within ISO/IECy*15983-5 clause
8.2.4</Definition>
</Term
<Term YHermID="27">

<Name xml:lang="en">audio tracks</Name

<Deflinition xml:lang="en">Describes the number of audio tracks as specilfied
within ISO/IEC 15983-5 clause8%.2.4</Definition>
</Term
<Term YHermid="28">

<Nanfe xml:lang="en">audio sample rate</Name>

<Deflinition xml:lang="en">D&gecribes the audio sample rate as specified
within ISO/IEC 15983~5 clause 8.2.4</Definition>
</Term
<Term fHermid="29">

<Name xml:lang="en"'>bits per audio sample</Name>

<Deflinition xml:lang="en">Describes the bits per audio sample as speciflied
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term
<Term fermid="30%>

<Nanfe xml:lang="en">audio emphasis</Name>

<Deflinigion xml:lang="en">Describes the audio emphasis as specified witlhin
1SO/IEC 15983-5 clause 8.2.4</Definition>

</Term
<Term termID="31">
<Name xml:lang="en">audio presentation format</Name>
<Definition xml:lang="en">Describes the audio presentation format (as
specified within ISO/IEC 15983-5 clause 8.2.4</Definition>

</Term>
<Term termID="32">
<Name xml:lang="en">scene coding coding format</Name>
<Definition xml:lang="en">Describes the scene coding format as specified
within ISO/IEC 15983-5 clause 8.2.4</Definition>
</Term>
<Term termID="33">
<Name xml:lang="en">graphics coding format</Name>
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<
<

<
</C1l

<Definition xml:lang="en">Describes the graphics coding format as specified

within ISO/IEC 15983-5 clause 8.2.4</Definition>
/Term>
Term termID="34">
<Name xml:lang="en">other coding format</Name>

<Definition xml:lang="en">Describes other coding format as specified within

ISO/IEC 15983-5 clause 8.2.4</Definition>
/Term>
assificationScheme>

A2l

1 DhrpTyppPQ

<Cla

ssificationScheme uri="urn:mpeg:mpeg2l:2003:01-DIA-PlaceTypeCS-NS>
Term termId="1">
<Name xml:lang="en">My Home</Name>
<Definition xml:lang="en”>
A place where a person lives or a place to go back
</Definition>
/Term>
Term termId="2">
<Name xml:lang="en">Transportation Facilities<¥Name>
<Definition xml:lang="en”>
A place where people access transportation means
</Definition>
<Term termId="2.1">
<Name xml:lang="en">Station</Name>
</Term>
<Term termId="2.2">
<Name xml:lang="en">Stop</Name>
</Term>
<Term termId="2.3">
<Name xml:lang="en">Aiport</Name>
</Term>
<Term termId="2.4">
<Name xml:lang=/en">Harbor</Name>
</Term>
/Term>
Term termId="3">
<Name xml:lahg="en">Traffic Facilities</Name>
<DefinitiQn) xml:lang="en”>
A place where people access by using traffic means
</Definstion>
<Term) termId="3.1">
<Name xml:lang="en">Entrance</Name>
<FTerm>
Term termTd="3.2"

<Name xml:lang="en">Parking</Name>
</Term>
<Term termId="3.3">

<Name xml:lang="en">Crossing</Name>
</Term>
<Term termId="3.4">

<Name xml:lang="en">Street</Name>
</Term>
<Term termId="3.5">

<Name xml:lang="en">Gas Station</Name>
</Term>
<Term termId="3.6">

<Name xml:lang="en">Highway</Name>
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</Term>
<Term termId="3.7">
<Name xml:lang="en">Interchange</Name>
</Term>
<Term termId="3.8">
<Name xml:lang="en">Service Area</Name>
</Term>
</Term>
<Term termId="4">
<Name xml:lang="en">Work Place</Name>
<Definition xml:lang="en”>
A place where people work
</Definition>
<Tefm termId="4.1">
<Name xml:lang="en">0ffice</Name>
</Tprm>
<Tefm termId="4.2">
<Name xml:lang="en">Factory</Name>
</Tprm>
<Tefm termId="4.3">
<Name xml:lang="en">Studio</Name>
</Tprm>
<Tefm termId="4.4">
<Name xml:lang="en">Outdoor</Name>
</Tprm>
</Term
<Term fermId="5">
<Nafme xml:lang="en">School</Name>
<Deffinition xml:lang="en”>
A place where a person goes to study
</Dpfinition>
<Tefm termId="5.1">
<Name xml:lang="en">Universiby</Name>
</Tprm>
<Tefm termId="5.2">
<Name xml:lang="en">High School</Name>
</Tprm>
<Tefm termId="5.3">
<Name xml:langz"en">Kindergarten</Name>
</Tprm>
</Term
<Term fermId="6">
<Nafne xml:lang="en">Hall</Name>
<Deffinitien) xml:lang="en">
A prace or building used for meeting, entertainment, exhibition, etc.
</DefAn¥tion>
<TefmrtermId="6.1">
<Name xml:lang="en">Museum</Name>
</Term>
<Term termId="6.2">
<Name xml:lang="en">Library</Name>
</Term>
<Term termId="6.3">
<Name xml:lang="en">Theater</Name>
</Term>
</Term>
<Term termId="7">
<Name xml:lang="en">Public Facilities</Name>
<Definition xml:lang="en”>
A place or building for public service
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</Definition>
<Term termId="7.1">

<Name xml:lang="en">Bank</Name>
</Term>
<Term termId="7.2">

<Name xml:lang="en">Post Office</Name>
</Term>
<Term termId="7.3">

<Name xml:lang="en">Hospital</Name>
</Term>
<Term termId="7.4">

Name xml:lang="en">Police</Name

</Term>
<Term termId="7.5">
<Name xml:lang="en">Public Office</Name>
</Term>
<Term termId="7.6">
<Name xml:lang="en">Fire-Brigade Station</Name>
</Term>
/Term>
Term termId="8">
<Name xml:lang="en">Historic Site</Name>
<Definition xml:lang="en”>
A place or building of historic interest~and value
</Definition>
<Term termId="8.1">
<Name xml:lang="en">Palace</Name>
</Term>
<Term termId="8.2">
<Name xml:lang="en">Castle</AName>
</Term>
<Term termId="8.3">
<Name xml:lang="en">ChUdrch</Name>
</Term>
<Term termId="8.4">
<Name xml:lang=!en">Temple</Name>
</Term>
<Term termId="8.5">
<Name xml:bhang="en">Shrine</Name>
</Term>
<Term termId="8.6">
<Namenxml:lang="en">Graveyard</Name>
</Terfu>
/Term>
Term \fermId="9">
<Name xml:lang="en">Natural Outdoor Spot</Name>
LDefinition xml:lang="en">

A spot of natural or outdoor environment
</Definition>
<Term termId="9.1">

<Name xml:lang="en">Mountain</Name>
</Term>
<Term termId="9.2">

<Name xml:lang="en">Sea</Name>
</Term>
<Term termId="9.3">

<Name xml:lang="en">Lake</Name>
</Term>
<Term termId="9.4">

<Name xml:lang="en">Pond</Name>
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</Term>
<Term termId="9.5">
<Name xml:lang="en">River</Name>
</Term>
<Term termId="9.6">
<Name xml:lang="en">Valley</Name>
</Term>
<Term termId="9.7">
<Name xml:lang="en">Field</Name>
</Term>
<Term termId="9.8">
Name xml:lang="en">Tsland</Name
</Tprm>
<Tefm termId="9.9">
<Name xml:lang="en">Sky</Name>
</Tprm>
</Term
<Term fermId="10">
<Nape xml:lang="en">Hotel</Name>
<Deffinition xml:lang="en”>
A building or place where people stay, sleep or tdke’a rest
</Definition>
</Term
<Term termId="11">
<Nape xml:lang="en">Restaurant</Name>
<Deffinition xml:lang="en”>
A building or place where foods are sexved and people can eat
</Dpfinition>
</Term
<Term fermId="12">
<Nafe xml:lang="en">Shopping Spot</Name>
<Deffinition xml:lang="en”>
A building or place where pople go shopping
</Definition>
<Term termId="12.1">
<Name xml:lang="en">Department Store</Name>
</Term>
<Term termId="12.2"¥
<Name xml:lang="en">Supermarket</Name>
</Term>
<Term termId=j)'12.3">
<Name xml:lang="en">Shop</Name>
</Term>

</Term
<Term termid="13">
<Nape/xml:lang="en">Leisure Spot</Name>
<Deffinition xml:lang="en”>
A place where people enjoy leisure
</Definition>
<Term termId="13.1">
<Name xml:lang="en">Park</Name>
</Term>
<Term termId="13.2">
<Name xml:lang="en">Garden</Name>
</Term>
<Term termId="13.3">
<Name xml:lang="en">Amusement Park</Name>
</Term>
<Term termId="13.4">
<Name xml:lang="en">Resort</Name>
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</Term>
<Term termId="13.5">
<Name xml:lang="en">Hot Spring</Name>
</Term>
</Term>
<Term termId="14">
<Name xml:lang="en">Sports Spot</Name>
<Definition xml:lang="en”>
A place where people enjoy sports
</Definition>
<Term termId="14.1">
Name xml:lang="en">Stadium</Name

</Term>
<Term termId="14.2">

<Name xml:lang="en">Sports Gym</Name>
</Term>
<Term termId="14.3">

<Name xml:lang="en">Tennis Court</Name>
</Term>
<Term termId="14.4">

<Name xml:lang="en">Golf Course</Name>
</Term>
<Term termId="14.5">

<Name xml:lang="en">Swimming Pool</Name>
</Term>
<Term termId="14.6">

<Name xml:lang="en">Skiing Ground¥/Name>
</Term>
<Term termId="14.7">

<Name xml:lang="en">SkatingspRink</Name>
</Term>

/Term>
</ClpssificationScheme>

A.2.1P RenderingFormatCS

<ClapsificationScheme
Yri="urn:mpeg:mpeg2l:2003:01-DIA-RenderingFormatCS-NS">
Term termId="({"p
<Name xmltlang="en">Interlaced</Name>
/Term>
Term tefmEd="2">
<Name) xml:lang="en">Progressive</Name>
/ Tepm>
T&rm” termId="3">
Name xml:lang="en">Sync-Double</Name

</Term>
<Term termId="4">

<Name xml:lang="en">Page-Flipping</Name>
</Term>
<Term termId="5">

<Name xml:lang="en">Anaglyph-Red-Blue</Name>
</Term>
<Term termId="6">

<Name xml:lang="en">Anaglyph-Red-Cyan</Name>
</Term>
<Term termId="7">

<Name xml:lang="en">Anaglyph-Red-Green</Name>
</Term>
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<Term termId="8">
<Name xml:lang="en">Anaglyph-Yellow-Blue</Name>
</Term>
</ClassificationScheme>

A.2.13 SceneCodingFormatCS

<ClassificationScheme
uri="urn:mpeqg:mpeg2l1:2003:01-DIA-SceneCodingFormatCS-NS" >
<Term termId="1">
<Name xml:lang="en">MPEG=4 Scene Graph</Name
<Tefm termId="1.1">
<Name xml:lang="en">MPEG-4 Scene Graph Simple 2D Profile</Name»
<Term termId="1.1.1">
<Name xml:lang="en">MPEG-4 Scene Graph Simple 2D Profile
@ Level 1</Name>
</Term>
<Term termId="1.1.2">
<Name xml:lang="en">MPEG-4 Scene Graph Simple 2D~Profile
@ Level 2</Name>
</Term>
</Tprm>
<Tefm termId="1.2">
<Name xml:lang="en">MPEG-4 Scene Graph Audio‘'Profile</Name>
<Term termId="1.2.1">
<Name xml:lang="en">MPEG-4 Scene Graph Audio Profile
@ Level 1</Name>
</Term>
<Term termId="1.2.2">
<Name xml:lang="en">MPEG-4 Sceéene Graph Audio Profile
@ Level 2</Name>
</Term>
<Term termId="1.2.3">
<Name xml:lang="en">MPEG-4 Scene Graph Audio Profile
@ Level 3</Name>
</Term>
<Term termId="1.2.4">
<Name xml:lang="en">MPEG-4 Scene Graph Audio Profile
@ Level ¥</Name>
</Term>
</Tprm>
<Tefm termId="1.3">
<Namesxml:lang="en">MPEG-4 Scene Graph Audio 3D Profile</Name>
<Tepem\ termId="1.3.1">
<Name xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile
Q@ Tevel 1</Name
</Term>
<Term termId="1.3.2">
<Name xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile
@ Level 2</Name>
</Term>
<Term termId="1.3.3">
<Name xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile
@ Level 3</Name>
</Term>
<Term termId="1.3.4">
<Name xml:lang="en">MPEG-4 Scene Graph Audio 3D Profile
@ Level 4</Name>
</Term>
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</Term>
<Term termId="1.4">
<Name xml:lang="en">MPEG-4 Scene Graph Basic 2D Profile</Name>
<Term termId="1.4.1">
<Name xml:lang="en">MPEG-4 Scene Graph Basic 2D Profile
@ Level 1</Name>
</Term>
</Term>
<Term termId="1.5">
<Name xml:lang="en">MPEG-4 Scene Graph Core 2D Profile</Name>
<Term termId="1.5.1">
Name xml:lang="en">MPEG-4 Scene Graph Core 2D Profile
@ Level 1</Name>
</Term>
<Term termId="1.5.2">
<Name xml:lang="en">MPEG-4 Scene Graph Core 2D Profile
@ Level 2</Name>
</Term>
</Term>
<Term termId="1.6">
<Name xml:lang="en">MPEG-4 Scene Graph Advanged 2D Profile</Nphme>
<Term termId="1.6.1">
<Name xml:lang="en">MPEG-4 Scene Graph.Advanced 2D Profils
@ Level 1</Name>
</Term>
<Term termId="1.6.2">
<Name xml:lang="en">MPEG-4 Sgene Graph Advanced 2D Profilsg
@ Level 2</Name>
</Term>
</Term>
<Term termId="1.7">
<Name xml:lang="en">MPEG54 Scene Graph Main 2D Profile</Name>
<Term termId="1.7.1">
<Name xml:lang="en">MPEG-4 Scene Graph Main 2D Profile
@ Level 1</Name>
</Term>
<Term termId=sY"iyv7.2">
<Name xml **ang="en">MPEG-4 Scene Graph Main 2D Profile
@ Level 2</Name>
</Term>
</Term>
/Term>
Term tefmEd="2">
<Name) xml:lang="en">VRML</Name>
<Pefinition xml:lang="en">Virtual Reality Modeling Language</Definition>
/ Term>
Term termId="3">
<Name xml:lang="en">H-Anim</Name>
<Definition xml:lang="en">Humanoid Animation</Definition>
<Term termId="3.1">
<Name xml:lang="en">Level of Articulation 0</Name>
</Term>
<Term termId="3.2">
<Name xml:lang="en">Level of Articulation 1</Name>
</Term>
<Term termId="3.3">
<Name xml:lang="en">Level of Articulation 2</Name>
</Term>
<Term termId="3.4">
<Name xml:lang="en">Level of Articulation 3</Name>
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</Term>
<Term termId="3.5">
<Name xml:lang="en">Custom</Name>
</Term>
</Term>
</ClassificationScheme>

A.2.14 SegmentDecompositioninfoCS

<ClassificationScheme
uri="urn:mpeg:mpeg?21: 2003:01-DTA-SegmentDecompositionTnfoCS-NI"
<Term HermID="1">
<Nanfe xml:lang="en">GOP</Name>
<Deflinition xml:lang="en">
Specifies the group of pictures as a unit for video adaptatioen.
</Dpfinition>
</Term
<Term fHermID="2">
<Name xml:lang="en">VideoFrame</Name>
<Deflinition xml:lang="en">
Specifies the video frame as a unit for video adaptation.
</Dpfinition>
</Term
<Term HermID="3">
<Nanfe xml:lang="en">VideoField</Name>
<Deflinition xml:lang="en">
Specifies the video field as a unit for video adaptation.
</Dpfinition>
</Term
<Term fHermID="4">
<Name xml:lang="en">Slice</Name>
<Deflinition xml:lang="en">
Specifies the slice as a unit for video adaptation.
</Dpfinition>
</Term
<Term HermID="5">
<Name xml:lang="en">Macroblock</Name>
<Deflinition xml:lang="en">
Specifies the(1)6x16 macroblock combining all color components as a junit
for image oXf yideo adaptation.
</Dpfinitionx
</Term
<Term fHermID=VO">
<Nanfe xml\lang="en">Block</Name>
<Defligktion xml:lang="en">
Specifies the 8x8 block for a single component as a unit for image lor
video adaptation.
</Definition>
</Term>
<Term termID="7">
<Name xml:lang="en">Tile</Name>
<Definition xml:lang="en">
Specifies the Tile as a unit for ISO/IEC 15444-1 image adaptation.
</Definition>
</Term>
<Term termID="8">
<Name xml:lang="en">VideoObjectPlane</Name>
<Definition xml:lang="en">
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Specifies the ISO/IEC 14496-2 Video Object Plane (VOP) as a unit for
video adaptation.
</Definition>
</Term>
<Term termID="9">
<Name xml:lang="en">VideoObject</Name>
<Definition xml:lang="en">
Specifies the ISO/IEC 14496-2 Video Object (VO) as a unit for video
adaptation.
</Definition>
</Term>
<Term termID="1Q0"
<Name xml:lang="en">VideoObjectLayer</Name>
<Definition xml:lang="en">
Specifies the ISO/IEC 14496-2 Video Object Layer (VOL) ds,;a upit for
videp adaptation.

</Definition>
<Y Term>
<fferm termID="11">

<Name xml:lang="en">AudioFrame</Name>
<Definition xml:lang="en">
Specifies the audio/speech frame as a unit \for audio/speech aflaptation.

</Definition>
<) Term>
<[ferm termID="12">

<Name xml:lang="en">AudioChannel</Name>
<Definition xml:lang="en">
Specifies the audio channel assa“unit for audio/speech adaptafion.

</Definition>
<Y Term>
<[ferm termID="13">

<Name xml:lang="en">ROI</Nan&>
<Definition xml:lang="en">
Specifies the region™of interest as a unit for image adaptatipn.

</Definition>
<) Term>
<[ferm termID="14">

<Name xml:lang="er">Component</Name>
<Definition xmd:lang="en">
Specifi€sya component in a multi-component bit-stream as a unft for
adaptation
</Definition>
Term>
Term termID="15">
<Name xml:lang="en">Generic2DSpatialUnit</Name>
<Definition xml:lang="en">
Specifies a generic 2D spatial unit as a unit for adaptation
</Definition>
</Term>
<Term termID="16">
<Name xml:lang="en">Generic3DSpatialUnit</Name>
<Definition xml:lang="en">
Specifies a generic 3D spatial unit as a unit for adaptation
</Definition>
</Term>
<Term termID="17">
<Name xml:lang="en">GenericTemporalUnit</Name>
<Definition xml:lang="en">
Specifies a generic temporal unit as a unit for adaptation
</Definition>

A A
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</Term>
<Term t
<Nam
<Def

ermID="18">
e xml:lang="en">Generic2DSpatioTemporalUnit</Name>
inition xml:lang="en">

Specifies a generic 3D spatio-temporal unit as a unit for adaptation

</Definition>
</Term>
<Term termID="19">

<Nam
<Def

e xml:lang="en">Generic3DSpatioTemporalUnit</Name>
inition xml:lang="en">

Specifies a generic 2D spatio-temporal unit as a unit for adaptation

</Definition
</Term
</ClassifilcationScheme>
A.2.15 StackFunctionOperatorCS
<ClassifidationScheme
uri="urn:mpeg:mpeg2l:2003:01-DIA-StackFunctionOperatorCS-NS">
<Header xsi:type="DescriptionMetadataType">
<Comment>
<FreeTextAnnotation xml:lang="en">
List of stack function operators.
</FreeTextAnnotation>
</Cpmment>
</Headgr>
<Term fermID="1">
<Name xml:lang="en">inverse</Name>
<Deffinition xml:lang="en">
Unary operator computing the in%erse of the topmost stack element: [1/x
</Dpfinition>
</Term
<Term fermID="2">
<Najne xml:lang="en">negative</Name>
<Deffinition xml:lang="en!/>
Unary operator computing the negative of the topmost stack element: -x
</Definition>
</Term
<Term fermID="3">
<Nape xml:lang="en">magnitude</Name>
<Deffinition xml:lang="en">
Unary operator computing the absolute value of the topmost stack
elementy |x|
</Defimition>
</Term
<Term ftermID="4"

<Name xml:lang="en">log</Name>
<Definition xml:lang="en">
Unary operator computing the natural logarithm of the topmost stack

element: logex
</Definition>
</Term>

<Term termID="5">
<Name xml:lang="en">1logl0</Name>
<Definition xml:lang="en">
Unary operator computing the base 10 logarithm of the topmost stack

element: loglOx
</Definition>
</Term>
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<Term termID="6">
<Name xml:lang="en">exp</Name>
<Definition xml:lang="en">
Unary operator computing e raised to the power of the topmost stack
element: ex
</Definition>
</Term>
<Term termID="7">
<Name xml:lang="en">powerl0</Name>
<Definition xml:lang="en">
Unary operator computing 10 raised to the power of the topmost stack
element: 10x
</Definition>
/Term>
Term termID="8">
<Name xml:lang="en">sqgr</Name>
<Definition xml:lang="en">
Unary operator computing square of the topmost stack’element:| x2
</Definition>
/Term>
Term termID="9">
<Name xml:lang="en">sqgrt</Name>
<Definition xml:lang="en">
Unary operator computing square-root of\the topmost stack element: x0.5
</Definition>
/Term>
Term termID="10">
<Name xml:lang="en">clampZ</Name>
<Definition xml:lang="en">
Unary operator applied to the topmost stack element, clamping|negative
numbers to 0 while passing\ positive numbers as is: (x<0?0:x)
</Definition>
/Term>
Term termID="11">
<Name xml:lang="en">beelIsEQ</Name>
<Definition xml:langs='"en">
Binary operaterrreturning 1 if y - the second topmost stack ellement is
equal to x - ‘the topmost stack element, and 0 if not: bool (y=fx)
</Definition>
/Term>
Term termID="12">
<Name xmbh:rlang="en">boolIsLT</Name>
<Defifiition xml:lang="en">
Bihary operator returning 1 if y - the second topmost stack eflement is
Tess than x - the topmost stack element, and 0 if not: bool (yKx)
</Definition>
Term>
<Term termID="13">
<Name xml:lang="en">boolIsGT</Name>
<Definition xml:lang="en">
Binary operator returning 1 if y - the second topmost stack element is
greater than x - the topmost stack element, and 0 if not: bool (y>x)
</Definition>
</Term>
<Term termID="14">
<Name xml:lang="en">boolNOT</Name>
<Definition xml:lang="en">
Unary operator returning the Boolean NOT of the topmost stack element:
NOT (x)
note: A non-zero operand is regarded as a Boolean 1.
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</Definition>
</Term>
<Term termID="15">
<Name xml:lang="en">add</Name>
<Definition xml:lang="en">
Binary operator adding the two topmost stack elements: (x+y)
</Definition>
</Term>
<Term termID="16">
<Name xml:lang="en">subtract</Name>
<Definition xml:lang="en">
Binary operator subtracting x - the topmost stack element, from y —
the second topmost element: (y-x)
</Dpfinition>
</Term
<Term fermID="17">
<Napme xml:lang="en">absdiff</Name>
<Deffinition xml:lang="en">
Binary operator computing the absolute difference between the
two topmost stack elements: (|y-x|)
</Dpfinition>
</Term
<Term termID="18">
<Nafme xml:lang="en">multiply</Name>
<Deffinition xml:lang="en">
Binary operator multiplying the two topmést stack elements: (xy)
</Dpfinition>
</Term
<Term fermID="19">
<Nafme xml:lang="en">divide</Name>
<Deffinition xml:lang="en">
Binary operator dividing y - the second topmost stack element by
x - the topmost stack elemedt): (y/x)
</Dpfinition>
</Term
<Term termID="20">
<Nape xml:lang="en">maximum</Name>
<Deffinition xml:lang="en">
Binary operator ‘returning the maximum of the two topmost stack
elements: max({(x,v)
</Dpfinition>
</Term
<Term ftermID="24">
<Nape xmlilang="en">minimum</Name>
<Deffini}tion xml:lang="en">
Binarty operator returning the minimum of the two topmost stack
elements: min(x,v)
</Definition>
</Term>
<Term termID="22">
<Name xml:lang="en">average</Name>
<Definition xml:lang="en">
Binary operator returning the average of the two topmost stack
elements: (x+y)/2
</Definition>
</Term>
<Term termID="23">
<Name xml:lang="en">boolOR</Name>
<Definition xml:lang="en">
Binary operator returning the Boolean OR of the two topmost stack
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elements: (x OR y)
Note: Any non-zero operand is regarded as a Boolean 1.
</Definition>
</Term>

<Term termID="24">
<Name xml:lang="en">boolAND</Name>
<Definition xml:lang="en">
Binary operator returning the Boolean AND the two topmost stack
elements: (x AND vy)
Note: Any non-zero operand is regarded as a Boolean 1.
</Definition>
Term
Term termID="25">
<Name xml:lang="en">boolXOR</Name>
<Definition xml:lang="en">
Binary operator returning the Boolean XOR of the two topmost ptack
elements: (x XOR vy)
Note: Any non-zero operand is regarded as a Booleamd.
</Definition>
/Term>
Term termID="26">
<Name xml:lang="en">floor</Name>
<Definition xml:lang="en">
Unary operator computing the floor of the” topmost stack elemept:
floor (x)
</Definition>
/Term>
Term termID="27">
<Name xml:lang="en">ceil</Name>
<Definition xml:lang="en">
Unary operator computing sthe ceiling of the topmost stack element:
ceil (x)
</Definition>
/Term>
Term termID="28">
<Name xml:lang="en">round</Name>
<Definition xml:Zdang="en">
Unary operator’ rounding the topmost stack element to the neargst
integer: round (x)
</Definitiany
/Term>
Term termID="29">
<Namedxml :lang="en">selector</Name>
<Defiinition xml:lang="en">
Ternary operator, returning y - the second topmost element if|lx -

the topmost element is non-zero, and z - the third topmost elg¢gment,
otherwise: (x?v:z)
</Definition>
</Term>

<Term termID="30">
<Name xml:lang="en">tokencmp</Name>
<Definition xml:lang="en">
Birnary string operator, returning 0 if the two topmost stack elements
(both string tokens) are equal, 1 if y - the second topmost stack

element is later in alphabetical order than x - the topmost stack
element, and -1 if x is later than y: strcmp(y,x)
</Definition>
</Term>

<Term termID="31">
<Name xml:lang="en">quotient</Name>
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<Definition xml:lang="en">
Binary operator computing the integer quotient, when y - the second
topmost stack element is divided by x - the topmost stack element. The
quotient is computed such that the remainder always has the same sign
as x, obtained by taking the floor of the division: floor (y/x)
</Definition>
<Term termID="32">
<Name xml:lang="en">remainder</Name>
<Definition xml:lang="en">
Binary operator computing the remainder, when y - the second topmost
stack element is divided by x - the topmost stack element. The
remainder always has the same sign as x: v — x. floor(y/x)
</Dpfinition>
</Term
<Term fermID="33">
<Nafme xml:lang="en">wavedecompsize</Name>
<Deffinition xml:lang="en">
Binary operator computing the length of the low pass signal after
levels of dyadic wavelet decomposition of a length y gignal, where [x
and y are the topmost and second topmost stack element$s respectivelly:
...... ceil (ceil(y/2)/2 ... x times
</Dpfinition>
</Term
<Term termID="34">
<Nape xml:lang="en">rightbitshift</Name>
<Deffinition xml:lang="en">
Binary operator computing the result of\right bit shift of y - the
second topmost stack element, by x pesitions, where x is the topmosgt
stack element: ... floor (floor (y/2) {2y ... x times, or y>>x
</Dpfinition>
</Term
<Term termID="35">
<Nape xml:lang="en">leftbitshif&</Name>
<Deffinition xml:lang="en">
Binary operator computing” the result of left bit shift of y - the
second topmost stack glement, by x positions, where x is the topmogt
stack element: y. (29%), or y<<x
</Dpfinition>
</Term
<Term fermID="36">
<Nafne xml:lang="en">log2</Name>
<Deffinition xml:lang="en">
Unary opg¥rator computing the base 2 logarithm of the topmost stack
element: log2 (x)
</Dpfipition>
</Term
<Term texmID="37">
<Name xml:lang="en">power2</Name>
<Definition xml:lang="en">
Unary operator computing 2 raised to the power of the topmost stack
element: 27x
</Definition>
</Term>
<Term termID="38">
<Name xml:lang="en">boolIsLE</Name>
<Definition xml:lang="en">
Binary operator returning 1 if y - the second topmost stack element is
less than or equal to x - the topmost stack element, and 0 if not:
bool (y<=x)
</Definition>
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</Term>
<Term termID="39">
<Name xml:lang="en">boolIsGE</Name>
<Definition xml:lang="en">
Binary operator returning 1 if y - the second topmost stack element is
greater than or equal to x - the topmost stack element, and 0 if not:
bool (y>=x)
</Definition>
</Term>
</ClassificationScheme>
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B.1 Intro

Annex B
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view of the adaptation architecture

1. The high-level architecture of a DIA engine is depictediin Figure B.1. The input Digitd
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The gdaptation engine consists of the Description Processing Engine (DPE) and the Resourg
Engine (RPE).

The [

actua

Digitdl Item (Dl5).

The RPE adapts the resource (R;) governed by means of the output of the DPE (Dj3). The
adapfed resource (R,) and.pessibly an updated (transformed) description (Ds), which reflects the

in the,

Finall
(Dl3).
Table)

DI

DI,
A 4
Nacorintian
Deseriptien
—D, Processing D,»
Engine
DI > D ~ >
1 3 Q\j
D, 1:\
Resource q
R, Processing \Q/
A
L1 $\ R,—»
Q O

Figure B.1 — High-level architecture of a Digital ltem Adaptation engine

resource adaptation (input to.RPE) and on the other hand D4 which will become part o

resource accordingly.

y, the transformed Descriptions (D3 and Ds) and the resource are composed to the adapte
The adapted Digital ltem could be also validated in the same way as the input Digital Item.

B.1 shows example descriptions and resources for the DIA engine as illustrated in Figure B.1.

e Processing

PE takes as an input the descriptions (D4) contained within DIy and descriptions (D,) coptained within
Dl,. Tlhe output of the DPE is on the ené hand D3, e.g., a possible transformed description, whic

N governs the
f the adapted

output is the
modifications

d Digital Item

Table B.1 — Example descriptions and resources

Short term Example instantiation

D, BSDLink with an AdaptationQoS description (which may itself reference a Universal

BSD Transformation.

Constraints Description (UCD)) as steering description and an XSLT or STX style sheet as

D, Usage Environment Description (UED) and/or Universal Constraints Description (UCD)

D3 Transformed (g)BSD

D, Transformed BSDLink

R, Resource, e.g., JPEG2000 image, MPEG-4 Visual Elementary stream

Ds Updated, transformed (g)BSD

R, Adapted resource, e.g., smaller JPEG2000 image or grayscale JPEG2000 image, or

temporal adapted MPEG-4 Visual elementary stream.
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In the following a walkthrough of the Digital Item Adaptation engine (Figure B.1) using the Descriptions from
Table B.1 is given. In this example, the BSD Transformation is assumed to be an XSLT style sheet but the
architecture would be the same for another transformation such as STX.

Figure B.2 illustrates the DPE in more detail.

,AdaptationQoS

/ Parameter
1 S (IOPInRef)

N E e o
D, -
(BSDLink)

N ot BSDTransformation
E T (XSLT/STX style
sheet)

BSD Transformation
Processor
(XSLT/STX Processor)

A (g)BSD,

4

D3
(trans. (g)BSD,)

Figure B.2 — Description Processing Engine

The processing of D (e.g., BSDLIink), D, ; (UED), and D, , (UCD) is as follows:
1. The steering description, i.e., AdaptationQoS, forms the input for the Adaptation Decision Taking
Engine (ADTE) together with the UED. The AdaptationQoS Description as well as the UED may be
further restricted by two separate UCDs (cf. Figure E.3).

2. The ADTE retrieves the actual values for the variable parameters (IOPins) defined in the BSDLink
description from the UED. Additionally, it resolves the constraints as defined within the UCDs.

3. IOPinRef and constant parameters define the input parameters for the BSD transformation processor,
in this example, the XSLT processor.

272 © ISO/IEC 2004 — Al rights reserved


https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

ISO/IEC 21000-7:2004(E)

4. The XSLT processor transforms the (g)BSD using the parameterised XSLT stye sheet and produces

the transformed (g)BSD.

5. The ADTE together with the whole DPE might also produce a transformed BSDLink description.

Subsequently, the transformed (g)BSD is forwarded to the RPE, i.e., (g)BSDtoBin, as depicted in Figure B.3.
The RPE generates the adapted resource and possibly updates the addressing information according to the
adapted resource.

DS
(trans. (9)BSD,)

D5
(trang. & updated
V1 Esp,)
R1
(Rgsource)
RZ
Q/ T (pdapted
\)
,.O Rlesource)
Figure B.3 — Resource Processing Engine
B.3 | Exampleinstances
B.3.1| Introduction
This gubclause provides example instances for the descriptions and resources.

The f
which
factorn
resou

rst use case provides the BSDLink for'ISO/IEC 15444-1 resources comprising a steerin
is a reference to a AdaptationQoS ‘description. The AdaptationQoS description provide
for the BSD transformations (XSLT or STX style sheet) which are used for spatial s
rce. This subclause comprises/following DIDs, DIA descriptions, and resources regarding th

q
c

ne input DID comprising’ one Usage Environment Description with the description o
apabilities and network conditions (B.3.2).

ne input DID comprising the BSDLink description (B.3.3) which itself contains reference|
IA descriptions:

OO0

- AdaptationQoS description as steering description (B.3.4).

- {Alternative AdaptationQoS description as steering description along with provider and ¢

g description
s the scaling
caling of the
is use case:

f the display

5 to following

pnsumer side

L UCD (B.3.5)
BS Description (B.3.6).

The BS Schema for ISO/IEC 15444-1 resource (B.3.6).
The equivalent gBS Description to the BS Description (B.3.6).

The original and adapted ISO/IEC 15444-1 resource (B.3.8).
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The second use case provides the BSDLink for ISO/IEC 14496-2 Elementary Streams comprising a steering
description which is a reference to a AdaptationQoS description. The AdaptationQoS description provides the
frame type which should be removed from the gBSD by means of the BSD transformations (XSLT or STX
style sheet). This subclause comprises following DIDs and DIA descriptions regarding this use case:

— One input DID comprising one Usage Environment Description with the description of the decoding
capabilities (B.3.2).

— One input DID comprising the BSDLink description (B.3.3) which itself contains references to following
DIA descriptions:

— AdaptationQeS-deseriptionas-steering-deseripton{B-3-4)-

— gBS|Description (B.3.6).

— Two|BSD Transformations, i.e., one XSLT style sheet and the equivalent STX versien (B.3.7).
B.3.2 Usage environment description
The following UED describes one terminal with one active display and its resolution is 176 times 220 pixels.

Furthermore jits color capability is set to false. Additionally, the network conditions in terms of its available
average bandwidth is described, i.e., 200,000 bits/sec.

<did:DIDL>
<did:Itegm>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
<Description xsi:type="UsageEnviropmehtType">
<UsageEnvironmentProperty xsigfype="TerminalsType">
<Terminal>
<TerminalCapability ksi:type="DisplaysType">
<Display>
<DisplayCapability xsi:type="DisplayCapabilityType"
activeDisplay="true" colorCapable="false">
<Mode>
<Resolution horizontal="176" vertical="220"
activeResolution="true"/>
</Mode>
</DisplayCapability>
¥/Display>
</TerminalCapability>
<JTerminal>
</sageEnvironmentProperty>
<UsageEnvironmentProperty xsi:type="NetworksType'">
<Network>
<NetworkCharacteristic xsi:type="NetworkConditionType">
<AvailableBandwidth average="200000"/>
NetworkCharactorigtic
</Network>
</UsageEnvironmentProperty>
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
</did:DIDL>
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The following UED describes another terminal with MPEG-4 Simple Profile decoding capabilities.

<did:DIDL>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
<Description xsi:type="UsageEnvironmentType">
<UsageEnvironmentProperty xsi:type="TerminalsType">
<Terminal>
<TerminalCapability xsi:type="CodecCapabilitiesType">
<Decoding xsi:type="VideoCapabilitiesType">

Lormat

href="urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1">
<mpeg7:Name xml:lang="en">
MPEG-4 Simple Profile
</mpeg7 :Name>
</Format>
</Decoding>
</TerminalCapability>
</Terminal>
</UsageEnvironmentProperty>
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
<fdid:Item>
</diq:DIDL>

B.3.3| BSDLink

The following BSDLink implements the first use” case as described in Annex B.3.1 (ISOJ[EC 15444-1
resources). It contains a reference to a steering descripton, i.e., AdaptationQoS description of th|s resource, a
BSD, |XSLT style sheet, STX style sheet and'corresponding parameter definitions for scaling the fesource with
regardls to its spatial dimension.

<?xm] version="1.0" encoding=“gTF-8"?>
<did{DIDL>
<did:Item>
<!-- Digital Item Adaptation Descripton- BSDLink -->
<did:Descriptoxrsid="bsdlink">
<did:Statement mimeType="text/xml">
<DIA>
<Deéscription xsi:type="BSDLinkType">
<SteeringDescriptionRef uri="AQoS BABY.xml"/>
<BSDRef uri="BABY BSD.xml"/>
<BitstreamRef uri="baby.jp2"/>
<BSDTransformationRef uri="jp2.xsl"
type="http://www.w3.0rg/1999/XSL/Transform" />
<BSDTransformationRef uri="jp2.stx"
type="http://stx.sourceforge.net/2002/ns"/>
<Parameter xsi:type="IOPinRefType" name="scale">
<Value>SCALE</Value>
</Parameter>
<Parameter xsi:type="ConstantType" name="CsizIn">
<Value>NR COLORS</Value>
</Parameter>
</Description>
</DIA>
</did:Statement>
</did:Descriptor>
</did:Item>
</did:DIDL>
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The following BSDLink implements the second use case as described in Annex B.3.1 (ISO/IEC 14496-2
Elementary Streams). It contains a reference to a steering descripton, i.e., AdaptationQoS description of this
resource, a gBSD, XSLT style sheet, STX style sheet and a corresponding parameter definition for dropping

B-frames.

<?xml versi
<did:DIDL>
<did:Ite
Ll==

<did:

on="1.0" encoding="UTF-8"?>

m>
Digital Item Adaptation Descripton- BSDLink -->
Descriptor id="bsdlink">

<did:Statement mimeType="text/xml">

<DIA>

</l

</did
</did:Ig
</did:DIDL

DESCTIPTtioN XS1:Ctype- " BSDLINKTIYDE
<SteeringDescriptionRef uri="AQoS AKIYO.xml"/>
<BSDRef uri="AKIYO gBSD.xml"/>
<BitstreamRef uri="akiyo.cmp"/>
<BSDTransformationRef uri="mp4.xsl"
type="http://www.w3.0rg/1999/XSL/Transform" />
<BSDTransformationRef uri="mp4.stx"
type="http://stx.sourceforge.net/2002/ns" />
<Parameter xsi:type="IOPinRefType" name="removeBVOPs"pH
<Value>REMOVE BVOPS</Value>
</Parameter>
</Description>
</DIA>
did:Statement>
:Descriptor>
lem>

B.3.4 Stee

ing description

The followin
described in
semantical d

The input I/O
and vertical
scaling facton
the 1/0 pin wi

The input 1/@
AdaptationQq
resource with
I/O pin with th

]itAa references to Classification Scheme terms defined within the AdaptationQoScCs.

AdaptationQoS description implements the steering description for the first use ca
nnex B.3.1 (ISO/IEC 15444-1 resqurces). The input I/O pins are characterised by meza

e as
ns of

pins with the DISP_WIDTH, affjd DISP_HEIGHT id represent respectively the possible horigzontal
isplay resolution values. /The AdaptationQoS module associated with these 1/O pins returps the
applicable to the resource’for a given resolution of the display. The scaling factor is provided by
hthe ScCALE id.

. The
br the
Dy the

D pin with the €OLOR CAPABLE id represents the possible display’s color capabilities
S module associated with this I/O pin returns the required number of color components f
respect ta:the color capability of the display. The number of color components is provided
e id NR\EOLORS.

<?xml versil

on<1.0" encoding="UTF-8"?>

<DIA>
<Descrip
<Clas

<Clas

</Descripti

<Descrip
Lll==

<Modu

<A

tionMetadata>

sificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS" />

sificationSchemeAlias alias="MEI"
href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />

onMetadata>

tion xsi:type="AdaptationQoSType">

Provides the scale factor with respect to the display resolution -->

le xsi:type="LookUpTableType">

xis 10PinRef="DISP WIDTH">

<AxisValues xsi:type="IntegerVectorType">
<Vector>80 160 320 640</Vector>

</AxisValues>

</Axis>
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<Axis i0OPinRef="DISP HEIGHT">
<AxisValues xsi:type="IntegerVectorType">
<Vector>60 120 240 480</Vector>
</AxisValues>
</Axis>
<Content iOPinRef="SCALE">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="4 4">

<Matrix>
3333
3222
3211
3210
</Matrix>
</ContentValues>
</Content>
</Module>
<!-- Provides the number of color components with respect to the

color capability of the display -->
<Module xsi:type="LookUpTableType">
<Axis 10PinRef="COLOR CAPABLE">
<AxisValues xsi:type="BooleanVectorType">
<Vector>false true</Vector>
</AxisValues>
</Axis>
<Content iOPinRef="NR COLORS">
<ContentValues xsi:type="IntegerMatrixType' peg7:dim="2">
<Matrix>1 3</Matrix>

</ContentValues>

</Content>
</Module>
<!-- Frame width of the resource -->
<IOPin id="DISP WIDTH">

<!-- Horizontal resolution of a display -->

<GetValue xsi:type="SemanticalDataRefType" semantics=":AQ0S:6.5.9.1"/>
</I0OPin>
<!-- Frame height of the resource -->
<IOPin id="DISP HEIGHT">

<!-- Vertical resolutioflyof a display -->

<GetValue xsi:type="SemanticalDataRefType" semantics=":A0S:6.5.9.2"/>
</IOPin>
<IOPin i1d="COLOR CAPABLE">

<!-- Color capability of a display -->

<GetValue xsditype="SemanticalDataRefType" semantics=":A0S:6.5.9.26"/>
</I0Pin>
<!-- Scale flagtor for the resource adaptation engine -->
<IOPin i1d=%SCALE"/>
<!-- Number of output color components for the

résource adaptation engine -->

<IORin~1d="NR COLORS"/>
</DesCrgption>
</DIA>

An Adaptation Decision-Taking Engine based on the above AdaptationQoS description gets the values of
display resolution and display color capability in /O pins DISP WIDTH, DISP HEIGHT and COLOR CAPABLE,
and then looks up the values of the corresponding SCALE and NR_COLORS by processing the AdaptationQoS
modules. The obtained values of IOPins SCALE and NR_COLORS are then used in the BSDLink to pass
parameters to the BSD transformation style sheet.

The following AdaptationQoS description implements the steering description for the second use case as

described in Annex B.3.1 (ISO/IEC 14496-2 Elementary Streams). The input /O pins are characterised by
means of semantical data references to Classification Scheme terms defined within the AdaptationQoSCs.
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The input I/0O pin with the CODING FORMAT id represents the possible supported video decoding capabilities
of the display. The AdaptationQoS module associated with this I/O pin returns a Boolean indicating if B-frames
(Visual Object Planes from type 2 according to ISO/IEC 14496-2) of the resource should be dropped or not
with respect to the decoding capabilities of the receiving terminal. This information is provided by the 1/O pin
with the REMOVE BVOPS id.

<?xml version="1.0" encoding="UTF-8"?>
<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<Module xsi:type="LookUpTableType">
<Axis 10PinRef="CODING FORMAT">
<AxisValues xsi:type="NMTokenVectorType">
<Vector>urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.1
urn:mpeg:mpeg7:cs:VisualCodingFormatCS:2001:3.3</Vector>
</AxisValues>
</|Axis>
<Jontent i0PinRef="REMOVE BVOPS">
<ContentValues xsi:type="BooleanMatrixType" mpeg7:dim=}24>
<Matrix>true false </Matrix>

</ContentValues>

</IContent>
</Module>
<IOPijn id="CODING FORMAT">

<!l-- Video Codec (decoding) Capabilities -->

<@etValue xsi:type="SemanticalDataRefType" sémantics=":A0S:10.3"/>
</IOHin>
<IOPijn id="REMOVE BVOPS"/>

</Descrijption>

</DIA>

An Adaptatioh Decision-Taking Engine based on-the above AdaptationQoS description gets the value pf the
supported de¢coding capability in the CODING FORMAT I/O pin, and then looks up the value ¢f the
REMOVE_BV(PS I/O pin by processing the-AdaptationQoS module. The REMOVE BVOPS I/O pin is ther| used
in the BSDLink to pass parameters to the.BSD transformation style sheet.

B.3.5 Further constraining the usage and usage environment of a Digital Item

The Universgl Constraints Désgription (UCD) tool provide means for specifying supplementary information to
further constrain the usage and the usage environment of a Digital ltem, beyond that is possible by a UED. A
link to a proider-side UED is added to the AdaptationQoS description to constrain the usage of the Digital
Item. On the jother hand, constraints based on the usage environment of the Digital ltem can be specifled by
an additional consumer-side UCD.

The followingLAdaptationQaS description implements an alternative steering description for the first uisd case
as described in Annex B.3.1 (ISO/IEC 15444-1 resources), to be processed in conjunction with UCDs. This
AdaptationQoS description enables the flexibility of choosing either the scale or the number of color
components to include, in order to satisfy various provider and consumer side constraints specified using the
UCD tool.

The I/0O pin with id SCALE provides the possible scalings of the resource, while 1/0 pins with ids WIDTH and
HEIGHT represent respectively the corresponding horizontal and vertical resolution values of the media
resource. The I/O pin with id MEDIA COLOR represents the possible color renderings of the media resource
(color or grayscale), while the I/O pin with id NR_COLORS represent the corresponding number of color
components to include in the adapted resource. The I/O pin with the id FILE SIZE represents the file size of
the resource for each possible scale and color rendering.
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<?xml version="1.0" encoding="UTF-8"?>
<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="AQoS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS"/>
<ClassificationSchemeAlias alias="MEI"
href="urn:mpeg:mpeg21:2003:01-DIA-MediaInformationCS-NS" />
</DescriptionMetadata>
<Description xsi:type="AdaptationQoSType">
<!-- Provides the scale factor with respect to the
resolution of the resource -->
<Module xsi:type="LookUpTableType">
<AxisRef iOPinRef="SCALE"/>
<Content 10P1inRef="WIDTH">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="4">
<Matrix>640 320 160 80</Matrix>
</ContentValues>
</Content>
<Content iOPinRef="HEIGHT">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim=I41>
<Matrix>480 240 120 60</Matrix>

</ContentValues>
</Content>
</Module>
<!-- Provides the number of color components with p€spect to the
media color of the resource -->

<Module xsi:type="LookUpTableType">
<AxisRef i10PinRef="MEDIA COLOR"/>
<Content iOPinRef="NR COLORS">
<ContentValues xsi:type="IntegerMatrixType" mpeg7:dim="2">
<Matrix>1 3</Matrix>

</ContentValues>
</Content>
</Module>
<!-- Provides the scale factor and\color components with respect to the
file size of the resource s3>

<Module xsi:type="LookUpTableTlype">

<AxisRef iOPinRef="SCALE"A>

<AxisRef i10PinRef="MEDIA) COLOR"/>

<Content i0OPinRef="RILE SIZE">

<ContentValues  xsi:type="IntegerMatrixType" mpeg7:dim="4 2">
<Matrix>

30328 38400 15857 23827
7114 14054 3305 7519

</Matrix>
</ContientValues>
</Content>
</Module>
<!-- Frame width of the resource -->
<IORiR"1d="WIDTH" semantics=":MEI:17"/>
<!t-)Frame height of the resource -->

LIOPin i1id="HEIGHT" semantics=":MEI:18"/>
| —— Color domain of the rogoyurco——
<IOPin id="MEDIA COLOR" semantics=":MEI:13">
<Axis>
<AxisValues xsi:type="TokenVectorType">
<Vector>grayscale color</Vector>

</AxisValues>

</Axis>
</I0Pin>
<!-- File size of the resource-->
<IOPin id="FILE SIZE" semantics=":MEI:3"/>
<!-- Scale factor for the resource adaptation engine -->
<IOPin id="SCALE">

<Axis>

<AxisValues xsi:type="IntegerVectorType">
<Vector>0 1 2 3</Vector>
</AxisValues>
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</
</IOP
Lll==

<IOPi

<Cons

</Descri
</DIA>

Axis>

in>

Number of output color components for the
resource adaptation engine -->

n id="NR COLORS"/>

traints uri="providerUCD.xml#providerUCD"/>
ption>

The following UCD (providerUCD.xml) is referenced by the AdaptationQoS description above via the
Constraints element. It could be located within the same DID or in a different file or location. The UCD
defines following constraints:

Two Iim
thresholg
resolutio

An optim
in case d

tation constraints which does not allow scaling down the spatial resolution under @
. In this example, the image should not become smaller than 20% of the viewing term
.

ization constraint which state that the resource width (and therefore height) should\be maxi
f a possible adaptation.

given
hals’s

Mmized

<?xml versil

<DIA>
<Descrip
<Clas|

<Clas|
<Clas|

</Descri]
<Descrip
<Adap

<!

<I

on="1.0" encoding="UTF-8"?>

tionMetadata>

sificationSchemeAlias alias="AQS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS" />

sificationSchemeAlias alias="SFO"
href="urn:mpeg:mpeg21:2003:01-DIA-StackFunctionOperatorCS-NS" />

sificationSchemeAlias alias="MEI"
href="urn:mpeg:mpeg21:2003:01-DIA-MedialnformationCS-NS" />

ptionMetadata>

tion xsi:type="UCDType" id="providerUCD">

tationUnitConstraints>

—— FrameWidth > 0.20*DisplayWidth

imitConstraint>

-—>

</
<!
<I

<Argument xsi:type="SemanticalRefType" semantics=":MEI:17"/>
<Argument xsi:type="SemanticalDataRefType" semantics=":A0S:6.5.9.1"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>0.20</Value>

</Constant>
</Argument>
<!-- Multiply operatidn—-->
<Operation operators=":SF0:18"/>
<!-- Bool IsGreaterThanOrEqualTo operation-->
<Operation operator=":SF0:39"/>
LimitConstrainth

-- FrameHedght > 0.20*DisplayHeight -->
imitConstraint>

<Argunlent xsi:type="SemanticalRefType" semantics=":MEI:18"/>
<Argument xsi:type="SemanticalDataRefType" semantics=":A0S:6.5.9.2"/>
<Argliment xsi:type="ConstantDataType">

<Constant xsi:type="FloatType">

</

Sz eS|
alUuUcT-~-U. U aLUtT

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Bool IsGreaterThanOrEqualTo operation-->
<Operation operator=":SF0:39"/>
LimitConstraint>

<OptimizationConstraint optimize="maximize">

</

<Argument xsi:type="SemanticalRefType" semantics=":MEI:17"/>
OptimizationConstraint>

</AdaptationUnitConstraints>

</Descri
</DIA>

ption>
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The following consumer-side UCD further constrains the UED for the first use case as described in Annex
B.3.1, as follows. This UCD references information of the usage environment by extracting data from the UED

for the first use case provided in Annex B.3.2.

— Assuming that the viewing application can not exploit the entire display resolution, this UCD constrains

the resource resolution to 75% of the display resolution by using two limitation constraints.

— Assuming that the viewing application can not tolerate more than a certain delay for transmission of the
resource, a limitation constraint which restricts the file size of the adapted resource by means of the
available bandwidth and maximum tolerable transmission delay is provided in this UCD.

)age although

<did{DIDL>
<did:Item>
<did:Descriptor>
<did:Statement mimeType="text/xml">
<DIA>
<DescriptionMetadata>
<ClassificationSchemeAlias alias="MediaInfoe"

<ClassificationSchemeAlias alias="AQoS'"
<ClassificationSchemeAlias alias="SEFO"

</DescriptionMetadata>
<Description xsi:type="UCDType" A4d="consumerUCD">
<AdaptationUnitConstraints>.
<!-- FrameWidth <= 0.75%BisplayWidth -->
<LimitConstraint>
<Argument xsi:type="SemanticalRefType"
semantics=M:MEI:17"/>
<Argument xsiftype="ExternalIntegerDataRefType"
uri='lmy UED.xml#xmlns (dia=urn:mpegimpeg2l:2003:01-DIA-
NS) xgointer (//dia:DisplayCapability/dia:Resolution/Q@horizontal)"/>
<Argument’/ xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>0.75</Value>

K/Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SF0:38"/>
</LimitConstraint>
<!-- FrameHeight <= 0.75*DisplayHeight -->
<LimitConstraint>
<Argument xsi:type="SemanticalRefType"
semantics=":MEI:18"/>

href="urn:mpeg:mpeg21:2003:01-DIA-Medi@informationCS-NS"
href="urn:mpeg:mpeg21:2003:01-DIA-AdaptationQoSCS-NS" />

href="urn:mpeg:mpeg2l1:2003:01-4DIA-StackFunctionOperatorCS3

-NS"/>

ALSUillCilt Di.tyyc—"E t‘cLualIut‘cg‘cLDataRchyyc"
uri="my UED.xml#xmlns (dia=urn:mpeg:mpeg21l:2003:01-DIA-
NS) xpointer (//dia:DisplayCapability/dia:Resolution/Qvertical)"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>0.75</Value>

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SFO:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SFO:38"/>
</LimitConstraint>

<!-- FileSize <= 0.125*AvailableAverageBandwidth*Tx delay

where Tx delay is the maximum transmission
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delay allowed-->
<LimitConstraint>
<Argument xsi:type="SemanticalRefType"
semantics=":MEI:3" />
<Argument xsi:type="ExternalIntegerDataRefType"
uri="my UED.xml#xmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-
NS) xpointer (//dia:NetworkCharacteristic/dia:AvailableBandwidth/Qaverage)"/>
<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>0.125</Value>

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SFO:18"/>
<!-- Tolerable delay for transmission in seconds -->

<Argument xsi:type="ConstantDataType">
<Constant xsi:type="FloatType">
<Value>1.0</Value>

</Constant>
</Argument>
<!-- Multiply operation-->
<Operation operator=":SF0:18"/>
<!-- Bool IsLessThanOrEqualTo operation-->

<Operation operator=":SF0:38"/>
</LimitConstraint>
<!-- Implement a logic so that if display-is color capabale
both grayscale and color content isNdllowed. If display
is grayscale only grayscale content is allowed. —-->
<LimitConstraint>
<Argument xsi:type="SemanticalRefType"
semantics=":MEI:13"/>
<Argument xsi:type="ConstantBataType">
<Constant xsi:type="TokenType">
<Value>grayscale</Value>

</Constant>
</Argument>
<!-- Tokencmp operdtion—-->
<Operation operator=":SF0:30"/>
<!-- Bool NOTy@peration-->

<Operation @perator=":SFO:14"/>
<Argument/xgi:type="ExternalBooleanDataRefType"
uri="my UED.xml#xmlns (dia=urn:mpeg:mpeg21:2003:01-DIA-
NS) xpointer|(//dia:DisplayCapability/@colorCapable) " />
<!-= Bool OR operation-->
<Qpé&ration operator=":SFO:23"/>
</LimgitConstraint>
</AdaptationUnitConstraints>
</Deg@ription>
</DIAX
</|did:Statément>
</did:Des$criptor>
</did: Item>
</did:DIDL

An Adaptation Decision-Taking Engine based on the above AdaptationQoS and UCD descriptions search the
space of all scales and color renderings of the resource to find the pair that satisfies all the constraints and
optimises the optimisation metric provided in UCDprovider.xml. The corresponding values of IOPins SCALE
and NR_COLORS are then used in the BSDLink to pass parameters to the BSD transformation style sheets.

B.3.6 Bitstream Syntax Description

The following BSD describes the structure of the “Baby” ISO/IEC 15444-1 resource. The corresponding BS
Schema can be found subsequently.

282 © ISO/IEC 2004 — Al rights reserved



https://iecnorm.com/api/?name=0517cb42afad8316b3fc76111353927b

