INTERNATIONAL ISO/IEC
STANDARD 23093-3

Second edition
2022-06

Information technology — Internet of
media things —

Part 3:
Media data formats and APIs

Technologies de l'information — Internet des objets media —

Partie 3: API et formats des données

Reference number
ISO/IEC 23093-3:2022(E)

© ISO/IEC 2022



ISO/IEC 23093-3:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2022

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

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © ISO/IEC 2022 - All rights reserved



Contents

1
2

3

3.1
3.2
3.3
3.4

4

4.1
4.2
421
4.2.2
4.2.3
4.2.4
425
4.2.6
4.2.7
4.2.8
4.2.9
4.2.10
4.2.11
4.2.12
4.2.13
4.2.14
4.2.15
4.2.16
4.2.17
4.2.18
4.2.19
4.2.20
4221
4.2.22
4.2.23
4.2.24
4.2.25
4.2.26
4.2.27
4.2.28
4.2.29
4.2.30
4.2.31
4.2.32
4.2.33
4.2.34
4.2.35
4.2.36
4.2.37

Terms, definitions, and abbreviated terms
Terms and definitions ...,
Abbreviated teIMS ...
Schema doCUMENTS. ... s sens
USe Of PrefiXes ...veeueereereeseeeeere s sensseessesssssees s

MSENSOT ClASS ... euriererenreeseesseesee e ssesssessesssessssssessssans
API for [oMT microphone ...
API for [OMT CamMEeTra..cecereeereeereeeseesseeeseesseessessesssensaes
API for [oOMT RFID reader ... neeseesseeneens
API for [oOMT cOMPASS SENSOT ...ceueereerrerensernseeseensesseens
API for [oMT orientation sensor
API for IoOMT posSition SENSOT ...ccenmssismssmesssessssees
API for IoMT global positioning sensor
API for IoMT diStance SENSOT .....c.cuueeeereerrerseessersesseens
API for [OMT light SENSOT .....vveereeeriireeereeeseeseersserseesees
API for IoMT ambient noise sensor
API for IoMT temperature sensor
API for [oMT humidity SENSOT....curecmirnsersneserssessesseens
API for [oMT atmospheric pressure sensor
API for IoMT veloCity SENSOT .....coucereerernnereenreeseesernnees
API for IoMT acceleration sensor
API for [oMT angular acceleration sensor
API for [oMT angular velocity sensor
API for IJOMT fOrce SENSOT .....oeeeeereererneereesseesseseeneees
API for [OMT tOrqUE SENSOT ....ccuieeeereesrereerseesseesessesseens
API for [OMT Pressure SENSOT ..esesssesssens
API for [OMT mMOtioN SENSOT ... weereeeeeeeseeseersesseeenees
API for IoMT intelligent camera sensor
API for [oMT multi interaction point sensor
API for [oMT gaze tracking sensor
API for [OMT Wind SENSOT ....coeoreuneeereenerseenreeseeseessereees
API for [oMT altitude SENSOT ....ccuveureereeereererreeereenserseens
API fOr [OMT a5 SENSOT.ceerrermreesseersseesessessseeseesnes
API for [OMT dUsSt SENSOT ..ceeereemreeereeesreesseesseessseesseesnns
API for [OMT bend SENSOT ........oeeenreereererneeesesseesreessenns
API for IoMT body height sensor
API for [oMT body weight sensor
API for IoMT body temperature sensor
API for IoMT body fat SENSOT......ccocereereenreereerreenseserseens

API for IoMT blood type sensor

API for IoMT blood pressure sensor

© ISO/IEC 2022 - All rights reserved

ISO/IEC 23093-3:2022(E)

iii



ISO/IEC 23093-3:2022(E)

4.2.38
4.2.39
4.2.40
4.2.41
4.2.42
4.2.43
4.2.44
4.2.45
4.2.46
4.2.47
4.2.48
4.2.49
4.2.50
4.2.51
4.2.52
4.2.53
4.2.54
4.2.55
4.2.56
4.2.57
4.2.58
4.2.59
4.2.60
4.2.61
4.2.62
4.2.63
4.2.64
4.2.65
4.2.66
4.2.67
4.2.68
4.2.69
4.2.70
4.2.71
4.2.72
4.2.73
4.2.74
4.3
43.1
4.3.2
4.3.3
4.3.4
4.3.5
4.3.6
4.3.7
4.3.8
4.3.9
4.3.10
4.3.11
4.3.12
4.3.13
4.3.14
4.3.15

iv

API fOT IOMT DI0OOT SUGAT SEINSOT «..uvcureuieeenseesreeseessessesssesssessessssssssssesssssssssesssesssssssssssssssssessssssessesssssssssessssssssssssanes 62
API fOT IOMT D100 OXYZEIN SEIISOT ...uureurereeusieneeeserseseessessssssessssssssssessassse st ssesssssssssssssssusessasssssasssssssssssesssssssssssssnes 63
API fOr [OMT hEAIT TALE SENSOT .eureereeereeseeseeeseeessessesssesssesssessssesssesssessssesssssssesssesssessssssssasssesssassssssssssssessssssssesssasens 65
API fOr [OMT €leCtrOGIaph SENSOT c.ucuureuseeseerseensesseesseesseessesessessssessssssss s sssesssesssesssssssssssssssssssssesssesssessssssssesssesens 66
AP fOT JOMT EEG SEINSOT ..uuieureeeeureenreteessesssssessssssessssssesssessssssessssssssssssssessasssessssasssssssssssssssasssssussssasssssasesssssssssnsans 68
AP fOT TOMT ECG SEINSOT ...uuiueeeeureeareteessesssssessessssssssssesssesssssesssessssssesssessassss st sassssesssssssssssassse st sasssssasessssssessnsans 69
APT O IOMT EMG SEIISOT ceuucvunerueeseeesessseessesssessssesssesssesssessssesssssssessssssessssesssasssessssssssasssessssssssesssssssssssssssesssasssasssnees 71
APT O IOMT EO G SEIISOT euvevrrerueeseeeseesssessseessessssesssesssesssessssssssessss sesssssessssesssasssessssesssassssssssssssssssssssssssassssssssasssassseses 72
AP fOT TOMT GSR SEIISOT ..curiuriteeureteeseesseesessesse s esesssesssesssssses s sssessssssessse s s b s as st s s et b bR bt s 74
AP fOT TOMT DIO SEIISOT .ueurieuetreeuerseeseessessesssessesssesseessessessssssessesssesss s s st s sbssesseb st s sesase st s s s s e s b s nsasebanns 75
API fOr [OMT WEATNET SENSOT .ueurreescereeseeseersessesesseesseessesssssssss s ssse s sssas s ssssss s sss s s sssessssesaees 77
API for IOMT facial €XPreSSiON SENSOT it ssssssssssssnsens 78
API for [IoMT facial MOTPROIOZY SENSOT ....ucuieureeeeereerereessersesseesseesee s esssessse s ssss s s sessse st 80
API for IoMT facial expression characteriStiCs SENSOT ... s——— 81
API fOr [OMT ZEOMAZNETIC SEIISOT cuuevuveerseesseeseersessseesseesssesssesssesssssssssssssessssssssssssesssesssssssssssasssesssssssssssssssasssssassanes 83
AP fOT IOMT PrOXIIMILY SENSOT ooueerieuieneeureesseseeseessesseessessssssesssesssssssssessssssssssessasssssssssssssssssss st sssssssssessasssssaneens 84
AP fOT TOMT SWILCN SEIISOT .. cuierreueeurerseeusessesseseessessessesssessesssessses s sssses s s s s bR bbb bbb 86
API for [OMT SPECLIUM CAMETA SEMSOT uuuruiruiruesmessesssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasesssssnns 87
API fOr IOMT COLOUT CAMETA SEINISOT «.oureurerreesseeseesseessseseesssesssesssessssesssesssessssssssessssssssssssessssssssssasesssassssesssasssassssnes 89
API fOr IOMT dePth CAmMETa SENSOT c.ucuvieueereeureeeeererssessesseesseesssssesssessesssessse s ssess st sessse s bbb sanees 90
AP fOT IOMT StEIE0 CAIMETA SEIISOT .vcureurrereessersesseessessessessesssessasssesssessssssessssssssssessasssssssessasssssssssssssessssssssasessassnes 92
API for [oMT thermographic CAMEIra SENSOT .....ireereerrerseesseesseesseesssessessssesssssssesssssssssssssssssssssssssssssssesens 93
API for [oOMT engine 0il tEMPErature SENSOT ... weirreeseesssessreessessseesssesssesssessssesssesssessssssssssssssssssssesssesssssssesess 95
API for IoMT intake air tEMPETratUIe SENSOT ... eueereereeserssessesssessesssessssssssssessesssessssssesssesssssssssssssesssessssssesans 96
API for IoMT tire pressure Monitor SYSTEM SEISOT .......oueueereereesesessseessessssssssssessssssesssssssssssssssssssssssssans 98
API for [OMT distance travelled SENSOT . ... seesssessssss s sssssssesssssss s ssssssssssasesssessssssssees 99
AP fOT IOMT SPEEA SENSOT wuuvurirreriesersmesssssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssassssssssssassssnssnns 101
API fOr IOMT VEhICIE SPEEA SENSOT ... cuieeieieerierecsseiseseieesseeseesessssessss s s s s s ases s s s es s e 102
API for [OMT Mass QIrflOW SENSOT ..o ieuierecreressressessessseesssessssessesssssssssessssssesssssssssssssssesssesssessssasssesssssssssssssssans 104
API fOr [OMT PEICENTAZE SENISOT wueurrerserssressserssessseessesssesssessssesssesssesssessssassssssssssssssssessssssssesssasssssssasssassssssssssssssens 105
API fOT IOMT fUEL LEVEL SENSOT ...cuieeceieneteeseeeet et seesse e sssseses s s sss s ss bbb s 106
API for IoMT manifold abSOlULE PrESSUIE SENSOT ....cuuuiereureeneeeesreeseessersesssrssesssssssssssssessssssssssessssssssssessssas 108
API fOr [OMT €NZINE RPM SEINSOT ..o ieurrereereerseeessessssesssessssesssesssesssessssssssssssssssessssssssssssasssasssssssesssssssesssssssssssees 109
API fOr [OMT CeNtEr Of MESS SEINSOT c..cuureurrerserserseeseessesssessssssssessssssssessssssss sesssssesssessssssssasssesssssssssssssssasssassssees 111
APT fOT JOMT RADAR SEINISOT c.curieuiuresseessesseessessesssesssessesssssssessssssessssssasssessssssesssssssssssssssssessssssesssesssssssssessssssasasesnes 112
API fOT IOMT QITAY CAIMETA SEINISOT w.curreueereeuerseessesssesseessesssessesssessesssessssssesssessssssesssessasssesssessasssessssssssssessasssssasessees 114
APT fO1 IOMT ©-T10SE SEIISOT ceuvcvurrureesseeesessseessesssessssesssesssesssessssesssasssessssesssesssssssssssssssssssssesssesssessssesssasssessssssssassssssans 115
APIS fOI IOMT QCTUALOTS cvvureruermermeesseesssesssessessseesssesssesssesssessssessesssssssssessssssss s sssesssssssesssesssssssssssssssssesssessssssssessnens 117
GEIETAL ettt ettt et e s bR s s A SR R ER £ AR AR AR AR 117
IVLACTUALOT CLASS ..eueusieueeseesrerseesseessessesssesssessesses e ssees s ssse s s a s SR R R4 R s R bR R bbbt 117
APT fOT JOMT SPEAKET ..curierercerrrseissssssss s st bbb s s st 118
API fOT JOMT QISPIAY cuurerirrerrerrsrnesssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssssssssssssassss sesssssssssssssssssssssassssness 121
AP fOT JOMT CAMETA ACTUALOT ...euieueeseesreeseessesseesesseessesssessesssessessessse st sessss s s sesse s s s sase s s s asssnnanes 125
API for [OMT hand gESTUTE aCTUALOT ... rereseerereesseesseesssesssesseesssessessssssssssssssssssssessssssssssssessssssssssssssssssssssssaas 127
APT 01 IOMT VIDTALOT w.oureeeeerereesseeeseessessessessssssesssesssesssses s sssssssss e ss st ssssss s s s s sssasssesssssssessassssssssanes 129
AP fOT TOMT SPIAYET ..ceurreureurieneessesseesseseieessesssessessssssessasssesssessssssesssssssssses s s s etssessss s sssebsse s ssss st sesasssasessnsanes 130
APT FOT TOMT TRttt ettt bses st s s b e s s s s s s R et 133
WY ol O (00 gl (0] 4 =T 1) PP 136
WV ol 08 (00 gl (0] 1 B0l Yo =) o OO 138
APT FOT TOMT fANccuiiietieeriireceeeste et seessebsess e s s sss bt sas s s e s a £ s bR R s bbb R nbaes 139
AP fOT TOMT MOtION CRAIT .ituitiierieriteesseeseesset ettt seesse s sesssessessessse e s sse s s bbb s snnb s 141
WAV Sl O (00 gl (00 U =T L =) 4 1S5 i U0 ) TP 142
API fOT IOMT 3D PIiNEeT cucuirrersesssrsssssessessssssssssssss st ssssssssssssssssssssssssssssssssss s ssssssssssssssssssssssssssssssassssasssssssssssssnns 144

© ISO/IEC 2022 - All rights reserved



4.4
441
4.4.2
4.4.3
444
4.4.5
4.4.6
4.4.7
448
449
4.4.10
4.4.11
4.4.12
4.4.13
4.4.14
4.4.15
4.4.16
4.4.17
4.4.18
4.4.19
4.4.20
4.4.21
4.5
45.1
452
4.6
4.6.1
4.6.2
4.7
4.7.1
4.7.2
4.8
4.8.1
4.8.2
4.8.3
4.8.4
4.8.5
4.8.6
4.8.7
4.8.8
4.8.9

5

51
5.2
53
5.4
541
5.4.2
54.3
54.4
55
5.5.1
5.5.2
553

ISO/IEC 23093-3:2022(E)

APIS fO1 IOMT QNALYSEIS w.ueuiereeereenrereesseesessee s sesssesssesssssessses st sessse s s sessse s e b e bbb et 146
GEIET ALttt ettt ettt a et et s R £ AR S E R AR AR R SRR R AR e 146
MANALYSET CIASS cuvvurerurerrsressssessssssessssssssssssssssssssssssssssssssss s s s ssss s s s s s ssss s s s ssnsns 146
API for IOMT time SYNCHTONISET e st sssss s ssss s ssssans 148
AP fOT IOMT SOCIAl EVENT AEEECTOT ... cuuieueeeeuseeeee et serseseessesssese s s sessse s es bbb 149
API for IOMT hand GESTUIE dELECTOT .....cuurereereeeriereeureeeesresesssesssessessseesss s sss s ssssssssssessss s sssssssssssssanes 150
API for [OMT hand ZeStUIE FECOZNISET ...ceuererreesreeesseessesserssessssesssesssesssesssss s ssssssssssssssssesssessssessssssssssses 152
API for [oMT healthcare information ENETrator ... ssssssssseessssssssssssesans 153
API fOT IOMT SPEECH IFECOZNISET ..ereeiecereeereteesteste et ee e s s s s b s s s 155
AP for IOMT teXt £0 SPEECH CONVETTLET ....vvuieeieereeeeurereeseessesseesessesssesssssesssessssssssss s ssssssss s s ssssssssssssssssanes 156
API for IOMT QUESEION ANAlYSET cucuiirrirerrsrnsrinssssss s s sssssss st sssssss s ssssssssssssssssssssssssssans 158
API for [OMT 0dour image t0 SCENT CONVETTET .. ruurumerermreseessessessssesssesssssssssssssesssssesssessssesssssssssssssssssssans 159
API fOT IOMT dir@CtiON GUIAET c.ceueeieeeeecereesesees et seesse s sesssessess e sessss s s sesase s bbbt s nraes 161
API for [OMT cOlliSION COOTAINALOT w.cuuevuiereereereeesees s sssses s sessssess s sssess s ssssesssssassssnas 163
API fOT IOMT PEOPIE COUNLET ..urrurrrirrirsessssssssssesssssss st ssssss s sssssss s st s ssssssssssssssssssssssssssassssssssnsans 165
API for IoOMT MUSIC freqQUENCY ANalY ST ....cuierieecerierereessesseeseesesssessessssssessessssessssssssessssssss s s s ssssssees 167
API fOr IOMT light COLOUT CONVETTET ...oureueereeuerecereesseseeseeseessss s sssssessss s ssesss st sassss s ssssss st st sssssesas 169
API for [OMT video cONtent Class ENETAtOT ... eeremeesseeeseeesssesssessessessessssessesssessssssssssssesssesssssssssssssssans 170
PN od (0D g (011 1 U i Vo=l /=Y e 1o) o W =3 =Tt o) TP PP 172
APT fOT JOMT fACE VETITIOT ceuriueeeeereeseeeseieet ettt ssse s e bbb st 173
API fOr IOMT SECUTILY QlEIt GENETIALOT ... curieeeeeeereesretseesesseeees e sees e sesss st sse bbb snes s b 175
API for [OMT SeCUTity title GENEIAtOT ..t seeesees e ssses s ss s s ssss e ss e sssnsass 176
APIS fOI JOMT SEOTAZES..euueererseeeseeseesseessesesssesseesssesssesssessssesssesssesssessssesssessssssssesssessssesssesssessssssssesssassssssssasssassssseas 178
GEIIET AL ettt st a e b s s e s s se£aER RS R AR AR AR AR R AR e R AR 178
IVISEOTAZE ClASS ..eureeueusienreeseeuseiseeasessessseeeessessses e s s ses e s ba £ s s E SRR R R AR bR E R et 178
APIS fOI IOMT IMIANAZETS covuvrerreerseeeseesseesseesssessessssesssasssesssssssssssssssssessessssesssesssessssessssssssssasssssesssssssesssassssssssasssasssssssss 180
L0155 4 ) = DTS 180
IMIMANAGET CLASS ... vureueureesseuseessiessesssessessetesessse s es e s s s ae bR s e R a RS SR bR R AR bbbt ees 180
APIS fOI JOMT QBT EEAT0IS c.uuevuurrrueeeseeesersseessesssessssesssesssesssessssssssesssesssessssssssesssesssssssssssss sessssssssssssasssesssssssssessessnes 182
L0155 4 ) = DTS 182
M A BT EZATOT ClASS...ruueuieureuseeueessesseessessees s s esseessesseess b s seb s e bR RS SR R E AR e bRt 183
RELUITY EFPE ClASS ovureuueureenreueenseesesses e secs s sss s s sss et s s s a £ s R R e se bbb s 185
L0155 4 T e TP 185
MPEGV CAPADIIIEYTYPE civurerrrrrererrrsessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssans 185
MPEGV SENSEAD AATYPE cuvrvueereesrereesseesesseesseseesseessessesssesssssesssessssssessse s s sessesssssss st sassss s sssss s ssssss st sasasssanees 188
MPEGV COMMANATYPE cotueuieurerreesreensesseesseeseessessesssessssssssssesesssssssssssessesssessssssesssessss st ssssssssssssasssesassssassss st ansssssssesnns 191
[OMT SeNSEADALATYPE cuoveerirrersesrermesssssssssssssssssssss s sssssssssssss s s sss st ssssss s sessss s ssssss s s st 194
[OMT ACtUAtIONDATATYPE cureirreresersesserssrsse s sssssssessssss st s s s sss s s sssssssssssnssssnsanes 197
[OMT ANAlYSE@ADALATYPE .oeuueurerrerreesrereessesssesseseessessessesssesssssse s s esse s s st a bR bbb ba s 200
[OMT CaPability LIST TP ceueuueueerreseesreseessesssesseseesseessessesssess s s s s s bbb s a bR b pa s 203
[TOMT MThiNGINFOTYPE coueeeeeereeereesseesseeesseesseesssessssssessssesssesssessssssssssssesssssssssesssssssssssesssss s sssesssessssssssasssesssssssssssans 206
Media thing description 1anguage ... ——————— 209
GEIETAL ettt ettt es et s s ER eSS s £ R R £ ER £ SRR R AR s E s 209
0153 00 B 0 =1 o) 01 PP 209
Mnemonics for binary repreSentations ... ——————_——. 210
Base data tyPes aNd ElEIMENTS ...t ises s ssrssss s sses bbb a bbbt 211
GINET AL ...ceeeeeeeeeeeetesee et ess s b s s e s s e £ xR e AR ER SRR AE AR R Rt 211
B4 4 L= - OO 211
BiNary REPIreSENTAtION .. sssssssss s st ssssssssssssssssss s sssssssssessessssens 212
R =300 =1 0L (o0 214
ROOT EIEIMENT ... ioeieeeereeseteessees et esse e seesse e s e b s R AR £ se R R R R R bRt 217
L0155 4 ) = PP 217
SYTIEAX cuvrueureeresseesesssssssssssesesssssassessessessesss s s s s AR SRR AR 217
Ly )y A A 0 =LY =) 4 L= L (o) o P 218

© ISO/IEC 2022 - All rights reserved \Y



ISO/IEC 23093-3:2022(E)

554
5.6
5.6.1
5.6.2
5.6.3
5.6.4
5.6.5
5.7
571
5.7.2
5.7.3
5.7.4
5.7.5
5.8
5.8.1
5.8.2
5.8.3
5.8.4
5.8.5
59
591
5.9.2
59.3
59.4
595
5.10
5.10.1
5.10.2
5.10.3
5.10.4
5.10.5
511
5.11.1
5.11.2
5.11.3
5.11.4
5.11.5

6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5

7.1
7.2
7.3
7.3.1
7.3.2
7.3.3

vi

N300 =T 1 (o0 218
Media sensor deSCription JaNGUAZE ......coucvereerecereeurereesseesesseessesses s sssessssssesssssssesses s s s ass s bbb s sas 219
L6155 ) = TP 219
SYTIEAX ertttsressrssessessessessessesssssessss s s s s s s s E s R eSS E SRR AR £anE AR Ees 219
L2y ) A A 0 =Ty 4 L= (o) o 220
B3 1020 01 (o0 221
D02 0110 (PP PSSO 222
Media actuator desSCription [aNGUAZE ... ssesssessseessssssssssssssss s ssssssss e ssssssssssssssssassssees 223
GEIETAL ..ottt ect ettt es ettt ea et s sse R R £ SRR ER £ AR AR R A SRR AR 223
B4 4Lz - G 223
BiNary RePreSEeNtationN .. ssssssssessssssssss s s sssssssssssessssssssssssssessssssssssassasssssssnssess 224
RY=) 40 E= 0 1[PPI 225
EEXAIMN DI ettt ettt es et e s s E s R £ RS SRR R AR R E R bt b nnaes 226
Media analyser desScription langUAZE .......cocueeeeeeesneesnersessseessesssessseessssssssessssssssssssssssssss s sssssssssssssssseses 227
LT =) = PP 227
R4 4 L= - G 227
2D EE )y A 2T 0] =Ty = L o) P 228
BT 4L (o0 PP 229
5 €201 ) (=P PRSPPI 230
Media storage desCription JaNGUAZE ......cocereerreureenreeneneeeseesessessseesss s esssssssss s st sessss s sasssesssssssanes 230
NI AL ..eereeeeeseeeeeeesse ettt ee e ess et e s s R s AR £ AR £ ER A £ E AR S £ bR AR st 230
74 4 L= - OO oSS 231
Binary RePreSENTatioN .. s s sssssesssssss s s s sssesssssesssssssssssssssssssssessesssssssnssnes 231
R3] 0021 0L (o0 TP 233
EiRAIMN DL ettt e ea bbb s R R SR AR AR R 234
Media manager description langGUAZE........coueeeeieesressreeeseeesseesseessessssssssesess s sssssssss s sssssssssssesssseess 234
L1554 T = PP 234
STTIEAX tvueuueeueeseesseesseeeessesssessaessessesssesses e sseE s b s aEs SRR AR AR £ RS AE 4L R SRR 4R R R LA AL AR AR e R EurEE e R s £untR e saeE s 235
BiNary REPIrESENTAtiON ... ereirseesnessrsesssessssessessesss s sssssssssssssss s ssssssssssssssssssesssssessssssssssssssssssssssssssssssssssssssseaseans 235
D= 10T 4L (o0 PP 236
EEXAIMPIE ...e ettt es et s s e s bR R £ E SR s R bR R s R bR R R 238
Media aggregator deSCription IaNGUAZE .......coreureereereeureesesesseesssessssesssessessesssessessssssssssssesssssssssssssssssssssanes 238
L1 =) =Y PPN 238
SYTIEAX uuruersreserssesssssessessessessessessse s s s s s s eE AR R R R R AR R R e R 238
23T )y A 3T 0 Ty = L o) o T 239
R3] 1021 01 (o0 241
5 €2 101 0] (=S PSP PSPPI 243
Media sensor output vocabulary ... 246
GEIETAL ettt ees ettt es et es e bR s a eSS E s R SRR SRR AR R AR R AR AR 246
SCNEINIA W AP P ET cuveurreueureeueteesseesse st seesseessesseesse s esse bbb s RS ae R A s R R bbb 246
[oMT sensed data CAPLUTEd TIME ... ssses 247
125 0T i) TP SOP 247
B4 4 L= - GO 247
BiNary RePreSENTAtION ..o sessesessressese s ssse s ss s sessess s s s s s snenes 247
BT 0L (o3P 247
EE AT ettt ettt ettt es e a e s AR SRR R LR R AR Rt aneRnEaes 247
Media actuator command vOCabUIArY ... —————s 248
125 4 T ) PPN 248
Yol 0153 00 T =Y 0] 1) o PP 248
[OMT SPEAKET ..oueererreteeseeectreereseesses s ee s a s e£ERE AR R AR bnn s banen 6 249
MBI AL ... eeee ettt es et es e s s s s R s R E SRR A AR AR AR R SRR R bbbt 249
SYNIEAX 1t turesressesessessesssesasssssessessss s s sse s s s s s RS R SRR 249
BiNary REPIreSENtaAtioN ... ssessesessesssssessss s s sssssssssssssssssssssesssssssssssssssssssssssssssessssessssassasesns 250

© ISO/IEC 2022 - All rights reserved



7.3.4
7.3.5
7.4

7.4.1
7.4.2
7.4.3
7.4.4
7.4.5
7.5

7.5.1
7.5.2
7.5.3
7.5.4
7.5.5
7.6

7.6.1
7.6.2
7.6.3
7.6.4
7.6.5

8.1

8.2

8.3

8.3.1
8.3.2
8.3.3
8.3.4
8.3.5
8.4

8.4.1
8.4.2
8.4.3
8.4.4
8.4.5
8.5

8.5.1
8.5.2
8.5.3
8.5.4
8.5.5
8.6

8.6.1
8.6.2
8.6.3
8.6.4
8.6.5
8.7

8.7.1
8.7.2
8.7.3
8.7.4
8.7.5

ISO/IEC 23093-3:2022(E)

SEIMIAMTICS .vueuseeueeeesseesseeseesebeesseease s ess s esse s s s s R ER £ AR e8RS £ R LA s £ AR s R e ARt Hanb s 251
EEXAIMPIE ettt ettt s st s s b s R £ EeE R R ER AR e R AR 252
JOMT AISPLAY cuurtrrirrirnrerssesrssesssessessssse s ss s s s SRR R R e 252
L= 4T = PSPPSR 252
STIIEAX - ttteureeureeeesseseesseessesssessesusessees s s s s R s £ SRR £ SRR AR £ AL A S £ A AR AR AR e E R Rt b nn R b 252
LSy Ny A Y 0 =LY =) 4 L= (o) o TP 253
RY=3 40 E2 0 1o 254
0= 0110 (PP 255
[OMT CAIMETA ACTUALOT «.ceueureuueeeessesseesseessessesseessebsesssessse s eess et ses s s s E s R SRR b s bbb bbb 255
GEIET AL eeeeceeeete ettt ee et ce et s st s b s R RS E R AR E AR A SRR R R e 255
SYTIEAX tttvurersesseesessssssssse s sessss s sss s s s eSS RS RS R AR AR R e 255
J230 00 0y 3E3 0] XS] 4 L= 1 (o) o PP 256
SEIMAMIEICS evueuseesreueeueeseessessse e seess et sesse s s e e e Es R bR eSS £ xR RS ER RS s E AR E AR LR s R s b s 257
D021 0110 (OO 257
TOMT TGN cooueeeeeeeeeeeeeeeeess et seee s seessene s es bbb s s s R RSB e 258
GEINET ALttt ettt es ettt s s £ R s R SRR R R SRR R R R R bR s 258
STTIEAK cureueuseesseessessessseessessssesssebsess e s s ss et e ase R £ s bR £ S £ AR SRR AR LR RS £ AR SRR AR R bR s 258
BiNary RePreSeNtation ... eeeressrnsisesssssssessssessssss s sssssssssssssssssssssssssssssssssssssssessssssssassssssssssssssessesssssssans 258
RY=) 4020 13T T T T OPP O PPPT 259
EEXAIN DI ettt ettt s e s s s bR s SRR AR eSS ER SRR AR AR R Rt £ae e 259
Media analyser output VOCADUIArY ... ssssssssssassssssas 260
LT =) = PPN 260
010153 80 B TR0 =1 o) 01 PSPPI 261
JTOMT tiME SYNICNTONISET ...eueereeiereeeesseesese e essee s esse e ss e e b e s bbb s 261
LT3 1 T=) o | T PP OO TSSOSO 261
SYTIEAX v rueusessesseesesssesssssssssessesse s s s s s s s R RS s R R R AR R R RS ARt 261
Binary RePreSENtation .. cienirsssssssesesessssss s sssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssessssssssssssssssans 262
P21 1 (o0 PP 262
Examiple/standands.ien.ancalal Qe siandards sl e L0006 2400404 2200485 e ssemssesssessenns 263
[TOMT SOCIAl EVENE AETECTOT ...cuvevreerreereeeresisres st s s ssse bbb s s R s e 263
GEIETAL .ottt ettt ca et s e b s R £ s SRR AR A AR SRR R AR e 263
B4 4Lz - P 263
Binary RePreSentation ... sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssesssssssans 263
= 18 T 4L (ol PP 264
EEXAIMPIE ..ttt es et es s ae e AR AR RS E R E SRR ARt inEareE s 264
[OMT hand ZESTUIE AELECTOT ....vuueeeeueeecereerereesseessetseesseesse e ss e sss bbb e s p e et 264
L0155 4T = PP 264
SYTIEAX curureureuessersesssssssssss s s s s e s s s s eSS REs £ R R AR 264
Binary RePreSENTaAtiON ..ot seisesesessesses e sses e ss s sss e s s s s n e p s 265
B2 10 E= 0 0 (o0 267
D02 0110 (PSPPSRSO 270
[OMT hand GESTUIE FECOZINISET ..ucuureurrerserseesseeseesseessessssessseessessssesssessssssssesssassssesssesssesssessssssssessssssssssssessasssssssaees 274
LOT3 1 T=) o | VTSP TT TP 274
SYTIEAX ctueueuessesssssssssssssse s s s s s s ReR S R R AR AR s 274
J230 020 0y 3EY 0] =) 4 L= 1 (o) o PP 275
SEIMANEICS vvueuseeseetrerueeseesseesse s eesseesses e s b e s £ Ea R RS Ea RS 1A E AR SRR R AR 275
EEXAIN DI ettt ettt s e a s s s s R s AR R SRR AR E AR AR R Rt £re b e 277
[oMT hand gesture COMMANGA GENETALOT c.....uuwuuermreesseerreesseesessseesseessesssessssssssssssesssssssssssssssssssessssssssssessssssass 277
L0155 4 T = PO 277
B4 4Lz - T 277
LSy Ny A Y 0 =LY =) 4 L= L L0 o PP 277
= 18 T U 4L (ol PP 278
0= 0110 (=P 278

© ISO/IEC 2022 - All rights reserved vii



ISO/IEC 23093-3:2022(E)

8.8
8.8.1
8.8.2
8.8.3
8.8.4
8.8.5
8.9
8.9.1
8.9.2
8.9.3
8.9.4
8.9.5
8.10
8.10.1
8.10.2
8.10.3
8.10.4
8.10.5
8.11
8.11.1
8.11.2
8.11.3
8.11.4
8.11.5
8.12
8.12.1
8.12.2
8.12.3
8.12.4
8.12.5
8.13
8.13.1
8.13.2
8.13.3
8.13.4
8.13.5
8.14
8.14.1
8.14.2
8.14.3
8.14.4
8.14.5
8.15
8.15.1
8.15.2
8.15.3
8.15.4
8.15.5
8.16
8.16.1
8.16.2
8.16.3
8.16.4
8.16.5

viii

[oMT healthcare information GENEIATOT ... eueereereereereseeesseessesssssersse s sssrsss s sases e sesnraes 278
LT3 0 T=) o | OO 278
SYTIEAX cuurttrsressrssessessessesssssesssssesssssssse s s s s R eSS S R AR AR AR AR R £anEanERnE e 278
Binary REPIreSENTaAtioN ... sssssssssessessessss s s ssssssssssssssssssessssssssssssssssssssssssssssssssessssssesnesns 279
B30 T2 01 (o0 281
EEXAIMPIES ... eueeeeereereeeee et ees ettt es s e s s e s s bR R AR R £ R bR seE e b enaes 285
[OMT 0dOUT iIMAZE t0 SCENEL CONVETTET w.cuureurrerrerseemeeseessesssessseesssesssesssessssssssssssessssssssssssesssssssessssssssssssesssassssees 286
L1 =) =Y PPN 286
B4 4Lz - PP 286
L2y ) iy A A 0 =Ty L= L (o) PP 287
D= 1T 4L (ol PP 287
D52 110 ) (PP PSPPI 288
[OMT QUESTION ANAYSET ...cuuieurieeeueinreseessessesesseessesses s s e s s ess bt s s e s s bR bR s st nnr s 289
L1 =) =Y PPN 289
R4 L= - OO ST TTTOTOTPSTT 289
L3R EE )y A 2T 0] Ty = L o) P 290
)00 T2 01 (o0 290
EXAIMNPIES couuitieeiruei st b s A R R R 291
[OMT MUSIC freqUENCY ANAlYSET ..o s sssss st s s sssssss s ssssssssns 292
01 1<) o | O OO 292
R4 4 L= - G 292
BiNary RePreSENTatioN ..o eeeeresesssssssss s s sssssessssssssssssssssssssssssssssssessssssssssssssssssssssasessssnes 293
=) 40 B 0L Lo 293
EERAIMNPLES ... cereeeeceereere et et ea e s s bR R £ S s ER £ AR AR e e R e 294
[OMT video CONTENT ClaSS GENETIALOT ...ovuuiuuieureeeeeseineetseeseesseessessessessesssssssesss s sessse s sss s sa b ses bbb nsssnaes 294
(61191 2] IR WS 2 22 2.8 8\ 5 2 2 W 2 AN E R A2 5 X 2 2 3 294
SYTIEAX e rtetsressrssessessessesssssesssssssssss s s s s s e R £ EA AR HanEanE R RnEas 294
Ly )iy A ) 0 =Ty =) 4 L= o) o T 295
RY=) 40 E2 0 LoD 295
0= 0110 (=3O P P PPTON 295
[OMT faCE TEZION AELECTOT . .cuuieueeeeeeenreereesreteeseesset st sens e b s bbbt 295
LT 0 T=) o | VOO TSP 295
SYTIEAX t1vuuerureseenesssssessssssesssesssssse s s st ses s s s e RS AR RS AR AR RS 295
BiNary REPreSENtation ... sssssssssessesssssss s sessss st sssssssssssssssssssssssssssssssssssssssssssssssssssssssassaneans 296
B3 1020 01 (o0 297
EEXAIMPIE c..ev ettt ettt et s s es st s s R RS s R R R bR s E e AR bR 297
[OMT fACE VETITIOT cereereeneeesresecrseiseese st s sesssees s s s s bR Rt 298
LT =) =Y PPN 298
B4 4 L= - G TP 298
L2 DT )y A 2T 0] Ty = L o) 298
B 1T 4L (o0 PP 299
5 €2 001 0] (=P PO 299
[OMT SECUTIILY Title ENETALOT ..eurieecereeeercetseesset et seese e sees e s eesse bbb s s s bbb s 299
125 0T i) VPP 299
74 L= - GOSN 299
YA U oy E 0 Y=Y o L= o 0 ) o PP 300
B2 0021 0L (o0 300
5201 0] (=TT PSPPI 301
JOMT Light COlOUT COMVETTT .coueruremsrereerrersseesseersesssesssessssssssses s ssssesss s s ss st s ssse s s s s s sanas 301
NI AL ..eeeeueeeeeeeeesse et tete e es e s s eae s bR s AR £ R R £ RS E AR SRR bR R st 301
R4 4 L= - G 301
Binary RePreSENTatioN ..o eeeeesesnesssssssss s sssessssss s ssssssssssssssssssssssssssss st sssssssssssssssssessssssssssssssssassassasessessns 302
Y= 10T U 4L (ol PPN 302
EEXAIMPI oottt ettt s et s s s s a £ R £ RS E AR SRR AR et 302

© ISO/IEC 2022 - All rights reserved



ISO/IEC 23093-3:2022(E)

Annex A (normative) Classification SCheme........snnnnn s ——————— 303

133 10) U0 ) 1] 1 445

© ISO/IEC 2022 - All rights reserved ix



ISO/IEC 23093-3:2022(E)

Foreword

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

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of document should be noted. This document was drafted in accordance with the editorial
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or
www.iec.ch/members experts/refdocs).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patentrights. ISO and [EC shall not be held responsible for identifying any or all such patent rights. Details
of any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC list of patent
declarations received (see https://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see
www.iso.org/iso/foreword.html. In the IEC, see www.iec.ch /understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This second edition cancels and replaces the first edition (ISO/IEC 23093-3:2019), which has been
technically revised.

The main changes are as follows:

— Addition of APIs for new MSensors, MActuators, and MAnalysers;

— Addition of data types for new MSensors, MActuators, and MAnalysers;

— Provide APIs to describe MPEG-V sensors and actuators;

— Addition of binary representation and its semantics.

Alist of all parts in the ISO/IEC 23093 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-
committees.
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Introduction

The ISO/IEC 23093 series provides an architecture and specifies APIs and compressed representation of
data flowing between media things.

The APIs for the media things facilitate discovering other media things in the network, connecting and
efficiently exchanging data between media things. The APIs also support transaction tokens to access
valuable functionalities, resources, and data from media things.

Media things related information consists of characteristics and discovery data, setup information from
a system designer, raw and processed sensed data, and actuation information. The ISO/IEC 23093 series
specifies input and output data formats for media sensors, media actuators, media storages, media
analysers, etc. In addition, media analysers can process sensed data from media sensors to produce
analysed data, and the media analysers can be cascaded to extract semantic information.

This document contains the tools to describe data exchanged between media things (e.g., media sensors,
media actuators, media analysers, media storages) and their APIs. It addresses the normative aspects of
the data and APIs for media things and also illustrates non-normative examples.

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

ISO and the IEC take no position concerning the evidence, validity, and scope of these patent rights.

The holders of these patent rights have assured the ISO and IEC that they are willing to negotiate licenses
under reasonable and non-discriminatory terms and conditions with applicants throughout the world. In
this respect, the statements of the holders of these patents right are registered with ISO and IEC.
Information may be obtained from the patent database available at www.iso.org/patents.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights other than those identified in the patent database. ISO and IEC shall not be held responsible
for identifying any or all such patent rights.
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INTERNATIONAL STANDARD ISO/IEC 23093-3:2022(E)

Information technology — Internet of media things —

Part 3:
Media data formats and APIs

1 Scope
This document specifies the syntax and semantics of description schemes to represent data exchanged
by media things (e.g., media sensors, media actuators, media analysers, media storages). Moreover, it

specifies the APIs to exchange these data between media things.

This document does not specify how sensing and analysing is carried out but defines the interfaces
between the media things.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 15938-3, Information technology — Multimedia content description interface — Part 3: Visual

ISO/IEC 15938-5, Information technology — Multimedia content description interface — Part5:
Multimedia description schemes

ISO/IEC 23005-2, Information technology — Media context and control — Part 2: Control information

ISO/IEC 23005-5, Information technology — Media context and control — Part5: Data formats for
interaction devices

ISO/IEC 23093-1, Information technology — Internet of media things — Part 1: Architecture
ISO/IEC 23093-2, Information technology — Internet of media things— Part2: Discovery and

communication API

3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 23093-1 and
ISO/IEC 23093-2 and the following apply.
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1.1

media actuator
MActuator

MThing that can actuate

3.1.2

media aggregator

MAggregator

MThing that contains multiple MThings

3.1.3

media analyser

MAnalyser

MThing that can analyse media or metadata and produce interpreted media, metadata, or commands

3.14

media manager

MManager

MThing that can register a list of MThings or be facilitated to search other MThings

3.1.5
media sensor

MSensor
MThing that can sense and produce media data

3.1.6
media storage

MStorage
MThing that can save media or metadata

3.2 Abbreviated terms

API application programming interface
MACV media actuator command vocabulary
MAOV  media analyser output vocabulary
MSOV media sensor output vocabulary

MTDL  media thing description language

SCDV sensor capability description vocabulary
XML extensible mark-up language
XSI XML streaming instructions
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3.3 Schema documents

In the main text of this document, the syntax and semantics of data interfacing MThings are provided
whenever possible as a single schema document.

In some cases, though, particularly for Clauses 6, 7, and 8, the syntax of data interfacing MThings is
provided as a collection of schema snippets imbricated with other text. To form a valid schema document,
users can gather these schema components in the same document with the schema wrapper provided at
the head of the clause. For better readability, the relevant schema documents are supplied in
https://standards.iso.org/iso-iec/23093/-3/ed-2/en/.

In all cases, each schema document has a version attribute, the value of which is “ISO/IEC 23093-3.”
Furthermore, an informative identifier is given as the value of the id attribute of the schema component.
This identifier is non-normative and used as a convention in this document to reference another schema
document. In particular, it is used for the schemaLocation attribute of the include and import
schema components.

3.4 Use of prefixes
For clarity, throughout this document, consistent namespace prefixes are used.

“xsi:” prefix is not normative. It is a naming convention in this document to refer to an element of the
http://www.w3.0rg/2001/XMLSchema-instance namespace.

«

xml:”and “xmlns:” are normative prefixes defined in Reference [1]. The prefix “xm1:” is by definition
bound to “http://www.w3.0rg/XML/1998/namespace.” The prefix “xmlns:” is used only for
namespace bindings and is not itself bound to any namespace name.

All other prefixes used in either the text or examples of this document are not normative, e.g., “mtdl:”,

» o« » o«

[ ”n {“" ”n o« ”n
msov: , macv: , maov: , mpeg’/:’, scdv: .

In particular, most informative examples in this document are provided as XML fragments without the
typically required XML document declaration and, thus, miss a correct namespace binding context
declaration. In these descriptions fragments, the different prefixes are bound to the namespaces as
given in Table 1.

Table 1 — Mapping of prefixes to namespaces in examples and text

Prefix Corresponding namespace
scdv urn:mpeg:mpeg-v:2017:01-SCDV-NS
mpeqg’ urn:mpeg:mpeg’:schema:2004
mtdl urn:mpeg:mpeg-IoMT:2021:01-MTDL-NS
msov urn:mpeg:mpeg-IoMT:2021:01-MSOV-NS
macv urn:mpeg:mpeg-IoMT:2021:01-MACV-NS
maov urn:mpeg:mpeg-IoMT:2021:01-MAOV-NS
xsi http://www.w3.0rg/2001/XMLSchema-instance
xsd http://www.w3.0rg/2001/XMLSchema

Unlike the informative descriptions examples, the normative specification of the syntax of tools in XML
schema follows the namespace binding context defined in the relevant schema declaration, such as the
one described in 6.2.
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