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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.

ISO and IEC draw attention to the possibility that the implementation of this document may involve the
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and IEC had
not received notice of (a) patent(s) which may be required to implement this document. However,
implementers are cautioned that this may not represent the latest information, which may be obtained
from the patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall
not be held responsible for identifying any or all such patent rights.

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 ITU-T (as ITU-T T.808) and drafted in accordance with its editorial rules,
in collaboration with 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 15444-9:2005), which has been
technically revised. It also incorporates the Amendment(s) ISO/IEC 15444-9:2005/Amd 1:2006,
ISO/IEC 15444-9:2005/Amd 2:2008, ISO/IEC 15444-9:2005/Amd 3:2008, ISO/IEC 15444-9:2005/Amd
4:2010 and ISO/IEC 15444-9:2005/Amd 5:2014 and the Technical Corrigenda ISO/IEC 15444-
9:2005/Cor 1:2007, ISO/IEC 15444-9:2005/Cor 2:2008 and ISO/IEC 15444-9:2005/Cor 3:2011.

The main changes are as follows:

— extends support for the file format specified in Rec. ITU-T T.815 | ISO/IEC 15444-16;

— clarifies normative server responsibilities in response to certain request fields documented in
Annex C;

— removes the registration authority (Annex L); and
— adds media type registration information (Annex O).

Alist of all parts in the ISO/IEC 15444 series can be found on the ISO and IEC websites.
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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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INTERNATIONAL STANDARD ISO/IEC 15444-9
RECOMMENDATION ITU-T T.808

Information technology — JPEG 2000 image coding system:
Interactivity tools, APIs and protocols

Summary

Rec. ITU-T T.808 | ISO/IEC 15444-9 provides a network protocol that allows for the interactive and progressive
transmission of JPEG 2000 coded data and files from a server to a client. The first edition of this Recommendation |
International Standard dates to 2005. It has since then been supplemented by amendments and corrigenda. Additionally,
other members of the JPEG 2000 family of Recommendations | International Standards, that are capable of being used
with the network protocol described in this Recommendation | International Standard have since been introduced. This
second edition incorporates the changes associated with these developments, without modifying the original scope.

This Recommendation was developed jointly with ISO/IEC JTC 1/SC 29/WG 1 (JPEG), and is common text with
ISO/IEC 15444-9.

This second edition cancels and replaces the first edition, which has been technically revised.

The main changes compared to the previous edition are as follows:
1. consolidates all outstanding amendments and corrigenda published since the first edition;
2. extends support for the file format specified in Rec. ITU-T T.815 | ISO/IEC 15444-16;
3. clarifies normative server responsibilities in response to certain request fields documented in Annex C;
4. removes the registration authority (Annex L); and
5. adds media type registration information (Annex O).

This Recommendation contains an electronic attachment that is available from the ITU website at:
https://handle.itu.int/11.1002/2000/7460, and from the I1SO website at: https://standards.iso.org/iso-iec/15444/-9\ed-2/en.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must" and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2023

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.

vi Rec. ITU-T T.808 (12/2022) © ISO/IEC 2023 - All rights reserved


http://www.itu.int/ITU-T/ipr/

ISO/IEC 15444-9:2023 (E)

CONTENTS

Page

{0l o1 TP TP UPR PP TPPRPR 1
NOIMELIVE TEFEIENCES. ...ttt ettt b e bttt e e bt e st e ee s b e s besbeebeereeneeseenne e e 1

(] 11T LTSRS 2

3.1 JPEG 2000 AefINITIONS. ....ciueitiiieiiieieitesie sttt sttt besbesbe e seese e e e beseesbeeneeneeeeeeneeseens 2

3.2 HTTP defiNIIONS. .. c.ooeiieie ittt sttt e et b et e beeneeneenee e nee s 2

KT B | o | 1= 101 o] SO USPPRRTN 2

KB Y 01 0] PSRN 4
ADDIEVIALIONS ...ttt bbb bRt e bbbt R e bbb bt e e 6

(070 01V =T o1 1] LTRSS 6

5.1 ABNE TUIBS ettt bbb bbbt bt bR Rt e bbbt bRt Rt e n e nenre 6

5.2 File fOrmat ABNF FUIES......c.ooiiiiiiiere sttt bbbt 7

5.3  Key to graphical descriptions of boxes (iNFOrmMative) ............ccoereiiiiiinie e 7

6 LCT= T I (=T Tod 01 o] o PRSP 8
TR A | o | o] 0] 1o oo USRS 8

5.2  PUIPOSE .. ettt sttt b bbbt h bR Rt Rt Ee bt oAbt R e e R £ e bt e bt e beenbenRee s Ee e ereenreereenee 9

7 L0001 o] 1193 Lo - PSSR 10
Annex A — The JPP-stream and JPT-Stream Media tYPES......cciueieeiieeieiie e sie sttt ae e e et sre e e sreenreens 11
AL INEPOTUCTION ...ttt bbbt b bbb bt b e e et et e eb e eb e s b eb e e b e e e e b nbeneas 11

A2 MeSSAgE NEAAET SLIUCIUIE ......eiuveieciiie sttt e et e s e ste e te et e e e e aneesreeste e taesteeeeeneenneas 12

A3 DALA-DINS ...t bbbt e et b bbbt b e e ne e e 14

A.4  Conventions for parsing and delivery of JPP-streams and JPT-Streams .........cccevvevvevivereereereesieennnn, 22

A.5  Conventions for JPP-stream or JPT-stream interoperability (informative) ..........cccccevvveviviiviie e, 22
Annex B — Sessions, channels, cache model and MOGEI-SELS .........eciviiiiiiiieece ettt 23
B.1  Requests within a session Vs. StateleSS FEQUESTS .....c.oiiriiiriiriiiriiieisieee s 23

L O o T 1= E gl IR TSES] o] o S SSS T 23

B.3  Cache Model MaNagEMENT ........cooiiiiiiiitiees ettt bbb 24

B.4  Interrogation and manipulation of MOGEI-SELS.........c..iiiiiiiiiiiii s 24
ANNEX C — CHENE FEQUEST ...ttt bbb bbbt bbbt b bbbt e bt 25
C.1 REOUESE SYNMTAX .ttt sttt ettt ettt sttt e et 1 et e s b e nb e bbbt e s e b nr e e bt bt e be e e e nenenne s 25

C.2  Target identification FIElAS ..o 26

C.3  Fields for working with sessions and ChannElS ...........ccccoeiiiies i 28

C.4  View-Window reqUESE FIEIUS. .......cceiieie e 29

C.5 Metadata reqUESE FIEIUS. ... ...ccee et ettt ae e re e e e re s 42

C.6  Data limiting reqUESE FIEIAS .......eeieeie e et sre e sreenre s 48

C.7  Server cONtrol reqUESE FIBIAS........coeiie e nre s 48

C.8  Cache management reqUESE FIEIUS .........viiiiiiii e 52

C.9 UPIOad reqUESE PATAIMELELS ......cveeiieeie e sttt ettt e st e st e e sae et e e st e eae e aeeste e beesaessaesneesrnesneeseenes 57

C.10 Client capability and preference request fields...........covvveiiiiiie i 57
ANnex D — Server reSPoNSe SIGNAITING ......c..oiiiiii bbbt 65
[ 20 R 2 T o VS 01 - GO PP PRSPPI 65

D.2  JPIP reSPONSE NBAGEIS .....cviveiiitiieiictieieeet ettt sttt b et n e enes 67

D.3  RESPONSE UALA. ... eeveitiieieiti ettt bbbkt b et b bbb n et 72
Annex E — Uploading iMages t0 the SEIVET .........c.iiiiiieiee bbb 73
N 1 o oo 01 4T o SR 73

S U o] [0 To [ o U PR OOPRTOURPS 73

B3 SBIVEI TESPONSE ...ttt ettt e bbbttt et R bbbt e e r bbbt e e nn e 73

E.4  Merging data 0N the SEIVET ..ottt sttt b b neenes 74
ANNEX F — USING JPIP OVEr HT TP ... 76
F.1o INErOQUCTION ....cvviiii b 76

F.2  REQUESES ....ooiiiicctc s 76

F.3  Session establiSNment............ccoooiiiiiiiii 77

© ISO/IEC 2023 - All rights reserved Rec. ITU-T T.808 (12/2022) vii



ISO/IEC 15444-9:2023 (E)

R L 0 0] £ = ST OSSP PP URTURRURTO 77
F.5  Additional HTTP FEAIUIES ....ccuiiiieiie ettt bbbt b eesn e e 78
F.6  HTTP and length request field (INfOrMatiVE) ..........cocoiiiiiiriiee e 79
Annex G — Using JPIP with HTTP requests and TCP FELUIMS .........oiieiririeirieieese et 80
LTS R 14 {0 Lo [3Tod £ o] OSSR 80
G2 ClIBNMT FEOUESES ...ttt etttk bbb bbbt bbb bbb bbbttt ben e 80
G.3  SesSION EStADIISNIMENT. .. ..ottt st st ne e nee st e 80
S T- YL g (XS] 010 1= OO P TP PPPTROPRTPR 81
G.5 TCP and length request field (INfOrMALIVE) ........cceieiiii i 81
Annex H — Using JPIP With alternate tranSPOIS.........cceieiviieeiee e se sttt ne e saesae e e 82
[ PO [ a0 ¥ o 1o o OO TOURPO 82
H.2  Reliable requests with Unreliable data............cccooveiiiiiiiin e 82
H.3  Unreliable requests with unreliable data ...........cccccceveiiiiiiicicc e 83
H.4  Request and rESPONSE SYNEAX .......ccuiiuerrerreieareaeestestestessessesseaseessessessessessessessesssessessessessessessesssessessessenns 83
H.5  SesSion eStaDIISHMENT. ..o 84
Annex | — Indexing JPEG 2000 files fOr JPIP ...........cccooiiiiiiiiiii s 85
1.1 INtroducCtion (INTOFMATIVE) .......ciiiiiiiiece bbbt 85
1.2 Identifying the use of JPIP index boxes in the JPEG 2000 file format compatibility list ................... 86
1.3 (=) Lol o0 )P SR 86
1.4 Association of codestream indexes With COBSIIEAMS..........ceieiiirieiieree e 94
1.5  Placement restrictions (INFOMMALIVE) ........ccoiiriiiiiieiie e 94
Annex J — Profiles and variants for interoperability and teSting .........cccoviiiiiiiieiece e 95
B 0 A 1011 £ [¥Tox (o] O T TP TP RT PR PPR TP 95
J.2  DEfINITION OF VAIANTS ....oueiiiiiitiieiee it b ettt nb bbb e e e b e 95
J.3  Definition OF ProfileS.. ..o i e 96
N =TS [ o =3 oo (o] [0 | PSSRSO 98
Annex K — Using JPIP with HTTP requests and UDP FetUINS .........c.cccuviiiiiiiiiis s 103
KL INEPOTUCTION ...tttk b bbbt b e et e bbbt bt bt e e e e et nee e 103
O O [ 1= oL T U £ SRS 103
K.3  Response data delivery and channel establisShment...........ccoooiiiiiniii 103
K SBIVEE TBSPONSES ...ttt etee ettt b ekt b ettt e b s b ek e s et s bt e bt e Rt e bt b e e e b e bt nr e er e bt bt e e nnens 104
K.5  Framing of response data int0 CRUNKS ...........couiiiiiiiieiiee et 104
K.6  Client acknowledgement Of SErVEr FESPONSES......c.cviiriiriierriiete ettt st 105
K.7  UDP and Maximum Response Length Field (informative)............cccooviininiiiieces e 106
K.8 Implementation strategies for acknowledged communication (informative) ...........ccccocevviniinicnenas 106
K.9 Implementation strategies for unacknowledged communication (informative) .........c.ccccocevviiinennae 106
ANNEX L — RegiStration Of EXIENSIONS. ......cviuiiiiiiiitiitee bbbt bbbt 108
ANNEX M — APPLICALION BXAMPIES .....vieieiie ettt e st et e st et e et e e raesreesbeesteeneeenreessesseenreens 109
Y R 1o 1 o Yo [N o o] o OO ST USSP PP 109
M.2  Use of JPIP with codestreams in other file fOrmats...........ccoooiiiiiiiiii e 109
M.3  Tile-part implementation tEChNIQUES..........ccueiiiiiiciece et be e nnees 109
M.4  Precinct-based implementation teChNIQUES ..........ccviiieiieiiie e 110
M.5  JPIP ProtOCOI traNSCIIPLS. .. ecuviiiie ettt ettt e e e st e s te e be e b e enteeseeass e nteesheesteeteesnennnes 111
M.6  USING JPIP WIth HTIML .....cuiiiiiiitiiicicie ettt sttt sttt sbe b etesae e enenne e 114
ANNEX N — JPIP ABNF COHBCTION ... 115
N1 JPIP REQUESE ABNF .....ooviriioiiisiiseeesessees sttt 115
N.2  JPIP ReSPONSE BNF ......ccoiiiiiiiiiiiii s 122
Annex O — Media type specifications and regiStrationS...........coueirirriineee e 126
L@ 250 R €11 1 1T SRS 126
(O 0N e =T o PSSR 126
(O TN I 1 (T 1 T TP U RO URR PP PP 127
231 o] TToTo [T ] )V OSSOSO USSP 128

Xiii Rec. ITU-T T.808 (12/2022) © ISO/IEC 2023 - All rights reserved



ISO/IEC 15444-9:2023 (E)

Figures

Page
Figure 1 — Example of the box deSCription fIQUIES .........cvoiiiiiiii e 8
Figure 2 — Example of the superbox description fIQUIES .........cccvcviiiiciiicre e 8
Figure 3 — JPIP PrOtOCOI OVEIVIEW ......ccciiuiiiiiitiiieiiite ettt b ettt b ettt nr et b e nn et nn e b nne e 8
Figure 4 — JPIP ProtOCOI STACK ........cuiiviiieiiitiiietiit ettt bbbt et b b et sn e b nne e 9

Figure A.1 — Examples of a JPEG 2000 file, JPIP data-bins and JPIP-stream relationships (after G.J. Colyer
and R.A. Clark, IEEE Trans. Consumer Electronics, 49 (2003), pp. 850—854) ........ccccecvrivevververesennens 11
FIQUIE A.2 — VBAS SITUCLUIE ...c.veveiteciece ettt e sttt st e e ta e et e te st e tesbeeaeeseeneesae st e besbeeneasaeneeseeneenrees 12
Figure A.3 — BiN-1D VBAS SITUCLUIE .......ccuiiiiiitiiieiieteiteieste ettt sttt b et eb e bt b e nr et sn et sr e et nne e 12
Figure A.4 — Example preCinct data-Din .........cooiiiiiiiii e 15
Figure A.5 — Metadata-bin example COlOUr SCNEME .......c.ooviiiiiiiir e e 16
Figure A.6 — A SAMPIE JP2 FIlE. ...ttt et e e te e e e e sreenreereenes 17
Figure A.7 — A sample JP2 file divided into three metadata-bins............ccocoreiiiiiiiii 17
Figure A.8 — A superbox with a referenced metadata-bin ............ccoiiiiiiiiii e 18
Figure A.9 — An invalid division of the file into metadata-bins ..........c.cccco v 18
Figure A.10 — Example of the use of stream eqUIVAIENTS ...........cccveiiiiiiiiee e 19
Figure A.11 — PIacenolder DOX SETUCTUIE ........cviiiiieiite ettt sttt st 20
Figure C.1 —Desired region Within @n iMAGJE ..ottt sb e 30
Figure C.2 — Desired region with respect to the subsampled reference grid..........cccocvvievieiieiicie s 30
Figure C.3 — Colourspace specification box Selection ProCeaUIE ..........ccveiveiieie i 61
Figure G.1 — Response data structure on http-tcp CONNECLION ........ciiiviiiiiiiiiiic e 81
Figure 1.1 — Part of an example JPEG 2000 file containing JPIP iNdeX DOXES ........cccereivrereiinineieine e 86
Figure 1.2 — Organization of the contents of a Codestream INAeX DOX ..........coovvireiiiriinienieeese e 87
Figure 1.3 — Organization of the contents of a Codestream Finder DOX .......c.ccevviviiiieiiiiiiece e 88
Figure 1.4 — Organization of the contents of @ Manifest DOX ..........cccooviiieiiiii e 88
Figure 1.5 — Organization of the contents of a Fragment Array INdeX DOX .........ccocciiiiniiiineiiineise e 89
Figure 1.6 — Organization of the contents of a Header Index Table DOX ..o 90
Figure 1.7 — Organization of the contents of a Tile-part Index Table bOX .......cccccvevviiiiiiiiiiciic e 91
Figure 1.8 — Organization of the contents of a Tile Header Index Table bOX ........ccccovviiiiiiicicie e 91
Figure 1.9 — Organization of the contents of a Precinct Packet Index Table DOX..........ccoeviviiiiiiice 91
Figure 1.10 — Organization of the contents of a Packet Header Index Table boX ..........ccccocvveiiineiiiicnninenns 92
Figure 1.11 — Organization of the contents of a File INAeX DOX ........cccoeiiiiiiiii 92
Figure 1.12 — Organization of the contents of a File FINAer DOX.........c.cooiiiiiiiiiiiee e 93
Figure 1.13 — Organization of the contents of @ PrOXY DOX .........ccoeiiiiiiiiiiii e 93
Figure 1.14 — Organization of the contents of an Index FINder DOX ..........cccviiiiiiiiiinie e 94
Figure K.1 — Response data structure on http-udp CONNECTION .........coiiiiiiiiiiire e 104

© ISO/IEC 2023 - All rights reserved Rec. ITU-T T.808 (12/2022) ix



ISO/IEC 15444-9:2023 (E)

Tables

Page
Table A.1 — Bin-ID additional VBAS INGICALION..........cccoeiiirireirieiisieeneeese s 13
Table A.2 — Class identifiers for different data-bin message Classes.......ccovvvviiririesieieeieie e 13
Table A.3 — Valid values for the Flags field of a Placeholder DOX ..........c.coeiiiiiiiinciieeec e 21
Table C.1 — ROUN dIir€CLION OPLIONS .......oviuiieiitiietiit et bbbttt e 33
Table C.2 — Metadata request qUAlITIEr FIagS .........cocviiiiiiiece e 47
Table C.3 — Alignment boundaries based 0N DiN TYPE .....cveviie i 49
Table C.4 — Valid IMage FEIUIM TYPES .....evieieirtiietiit ettt sttt bbbttt b 49
Table C.5 — Cache desCriptor OPtioN SUMMAIY ........coiiveiiiieiineieist ettt bbb 55
Table C.6 — Valid capabilities of the processing-capabilities element.......cccoviiiiiiinicnieiiennnn, 58
Table C.7 — Valid values of the config-capability PArAMELEr .....ccccoiiiiiiiiiiiiiieie e 58
Table C.8 — View-window handling PreferenCes..... ..o 60
Table C.9 — Colourspace method CHENt PrefEreNCES. ........cviviiiiiiiie e 60
Table C.10 — Placenolder PreferenCES ........coviiiiiie ittt re e reeste e eeeaeanees 62
Table C.11 — Codestream SeqUENCING PrefErENCES ....ccvviii it 63
Table C.12 — CONCISENESS PrEFEIENCES. .......ieieiiteieiiit ettt bbbttt be e 63
Table D.1 — Valid values of tranSpOrt-Parami..........c.ociiiiiiiiinieisenese et 67
Table D.2 — Defined rASON COUES ........vcuvrrieiiriireiirtesiii sttt re s 72
Table D.3 — Additional handled-reg-option values for particular request fields ..........c.cccceevvevviieiinnen, 72
Table 1.1 — Defined BoXes (INFOrMALIVE) .......ccuiiie et ee e ae e 87
Table 1.2 — CONAINET TYPE VAIUES ......eeveeiieie ettt e e s e st e te e s teeaeenteeneesnaeste e baeteeseennnennees 88
TaDIE 1.3 = WEISION VAIUBS ...ttt bbb bbbt bbbttt b et be e 90
Table J.1 — Defining requirements Of VArTANTS ..........ccooviiiiiiee e 96
Table J.2 — Set of fields included in €ach Profile.........coov i 97
Table K.1 — Interpretation of the "control™ field in each data chunk header.............cccccoveviiiiiiiicccc e, 105
Table M.1 — Example of the use of auxiliary fields in a SIMple CaSe.........ccoeviriiiiiiei e 110
Table M.2 — Example of the use of auxiliary fields in a more complicated Case..........ccccovivervieninni i 110

X Rec. ITU-T T.808 (12/2022) © ISO/IEC 2023 - All rights reserved



ISO/IEC 15444-9:2023 (E)

Introduction

Rec. ITU-T T.800 | ISO/IEC 15444-1 (JPEG 2000) is a specification that describes an image compression system that
allows great flexibility, not only for the compression of images but also for access into the codestream. The codestream
provides a number of mechanisms for locating and extracting portions of the compressed image data for the purpose of
retransmission, storage, display, or editing. This access allows storage and retrieval of compressed image data appropriate
for a given application without decoding.

The purpose of this Recommendation | International Standard is to provide a network protocol that allows for the
interactive and progressive transmission of JPEG 2000 coded data and files from a server to a client. This protocol allows
a client to request only the portions of an image (by region, quality or resolution level) that are applicable to the client's
needs. The protocol also allows the client to access metadata or other content from the file.
The substantive updates in this edition, compared to Edition 1, are:

1. consolidates all outstanding amendments and corrigenda published since the first edition;
extends support the file format specified in Rec. ITU-T T.815 | ISO/IEC 15444-16;
clarifies normative server responsibilities in response to certain request fields documented in Annex C;
removes the registration authority (Annex L); and
adds media type registration information (Annex O).
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology — JPEG 2000 image coding system:
Interactivity tools, APIs and protocols

1 Scope

This Recommendation | International Standard? defines, in an extensible manner, syntaxes and methods for the remote
interrogation and optional modification of JPEG 2000 codestreams and files in accordance with their definition in Rec.
ITU-T T.800 | ISO/IEC 15444-1 and other members of the Rec. ITU-T T.8xx | ISO/IEC 15444-x family of
Recommendations | Standards.

In this Recommendation | International Standard, the defined syntaxes and methods are referred to as the JPEG 2000
Interactive Protocol, "JPIP", and interactive applications using JPIP are referred to as "JPIP systems."

JPIP specifies a protocol consisting of a structured series of interactions between a client and a server by means of which
image file metadata, structure and partial or whole image codestreams can be exchanged in a manner that avoids or
minimises the communication of information not required by client. This Recommendation | International Standard
includes definitions of the semantics and values to be exchanged, and suggests how these can be passed using a variety
of existing network transports.
With JPIP, the following tasks can be accomplished in varying, compatible ways:

—  the exchange of capabilities;

—  the negotiation of capabilities to use in a session;

—  the request and transfer of the following elements from a variety of containers, such as JPEG 2000 files,
JPEG 2000 codestreams and other container files:

»  selective data segments;
»  selective and defined structures;
«  parts of an image or its related metadata.

2 Normative references

The following Recommendations and International Standards contain provisions which, through reference in this text,
constitute provisions 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.

—  Recommendation ITU-T T.800 | ISO/IEC 15444-1, Information technology — JPEG 2000 image coding
system: Core coding system.

—  Recommendation ITU-T T.801 | ISO/IEC 15444-2, Information technology — JPEG 2000 image coding
system: Extensions.

— Recommendation ITU-T T.802 | ISO/IEC 15444-3, Information technology — JPEG 2000 image coding
system: Motion JPEG 2000.

— Recommendation ITU-T T.805 | ISO/IEC 15444-6, Information technology — JPEG 2000 image coding
system: Compound image file format.

— Recommendation ITU-T T.809 | ISO/IEC 15444-10, Information technology — JPEG 2000 image coding
system: Extensions for three-dimensional data.

—  Recommendation ITU-T T.814 | ISO/IEC 15444-15, Information technology — High-Throughput JPEG
2000.

—  Recommendation ITU-T T.815 | ISO/IEC 15444-16, Information technology — Encapsulation of JPEG
2000 images into ISO/IEC 23008-12.

1 This Recommendation | International Standard contains an electronic attachment that is available from the ITU website
at: https://handle.itu.int/11.1002/2000/7460, and from the ISO website at: https://standards.iso.org/iso-iec/15444/-
9\ed-2/en.

© ISO/IEC 2023 - All rights reserved Rec. ITU-T T.808 (12/2022) 1


https://handle.itu.int/11.1002/2000/7460
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstandards.iso.org%2Fiso-iec%2F15444%2F-9%2Fed-2%2Fen&data=05%7C01%7Canibal.cabrera%40itu.int%7C52f3b1207fb2458671bf08db3668c68d%7C23e464d704e64b87913c24bd89219fd3%7C0%7C0%7C638163595865877800%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=xv9ghJFED%2BLusf%2B%2BOp6TK46nx4%2F3Rq1rEM%2BzPqY%2BEUs%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fstandards.iso.org%2Fiso-iec%2F15444%2F-9%2Fed-2%2Fen&data=05%7C01%7Canibal.cabrera%40itu.int%7C52f3b1207fb2458671bf08db3668c68d%7C23e464d704e64b87913c24bd89219fd3%7C0%7C0%7C638163595865877800%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=xv9ghJFED%2BLusf%2B%2BOp6TK46nx4%2F3Rq1rEM%2BzPqY%2BEUs%3D&reserved=0

ISO/IEC 15444-9:2023 (E)

— IETF RFC 768 (1980), User Datagram Protocol. Available from World Wide Web:
http://www.ietf.org/rfc/rfc0768.txt.

— |IETF RFC 2046 (1996), Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types.
Available from World Wide Web: http://iwww.ietf.org/rfc/rfc2046.txt.

— IETF RFC 2616 (1999), Hypertext Transfer Protocol — HTTP/1.1. Available from World Wide Web:
http://www.ietf.org/rfc/rfc2616.txt.

— IETFRFC 3986 (2005), Uniform Resource Identifiers (URI): Generic Syntax. Available from World Wide
Web: https://datatracker.ietf.ora/doc/html/rfc3986.

— |ETF RFC 5234 (2008), Augmented BNF for Syntax Specifications: ABNF. Available from World Wide
Web: https://datatracker.ietf.org/doc/html/rfc5234.

— IETF RFC 9293 (2022), Transmission Control Protocol. Available from World Wide Web:
https://datatracker.ietf.org/doc/html/rfc9293.

3 Definitions

For the purposes of this Recommendation | International Standard, the terms and definitions given in Rec. ITU-T T.800 |
ISO/IEC 15444-1 and Rec. ITU-T T.801 | ISO/IEC 15444-2 apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:
* 1SO Online browsing platform: available at https://www.iso.org/obp

» IEC Electropedia: available at https://www.electropedia.org

3.1 JPEG 2000 definitions

The following definitions are used within this Recommendation | International Standard. In some cases, these definitions
differ from those used in other standards and/or Recommendations.

3.1.1 J2KI: A file that conforms to the *52ki’ brand specified in Rec. ITU-T T.815 | ISO/IEC 15444-16.
3.1.2 J2KS: A file that conforms to the *j2ks’ brand specified in Rec. ITU-T T.815 | ISO/IEC 15444-16.
3.1.3 JPH: The file format specified in Rec. ITU-T T.814 | ISO/IEC 15444-15: High Throughput JPEG 2000.

3.14 JPEG 2000 codestream: Codestream conforming to the specification in Rec. ITU-T. T.800 | ISO/IEC 15444-1,
possibly including capabilities specified elsewhere.

3.15 JPEG 2000 family file: File conforming to one of the file formats defined in the Rec. ITU-T T.8xx | ISO/IEC
15444-x family of Recommendations | Standards.

3.16 JPM: The file format specified in Rec. ITU-T T.805 | ISO/IEC 15444-6.
3.1.7 metadata: Any collection of "boxes™ from a JPEG 2000 family file.
3.1.8 MJ2: The file format specified in Rec. ITU-T T.802 | ISO/IEC 15444-3.

3.2 HTTP definitions
The following definitions are intended to match HTTP/1.1. In the case of any difference, these definitions shall be used.

321 connection: Transport layer virtual circuit established between two programs for the purpose of
communication.

3.2.2 entity: The information transferred as the payload of a request or response.
Note on entry: An entity consists of metainformation in the form of entity-header fields and content in the form of an entity-body.

3.2.3 proxy: An intermediary program which acts as both a server and a client for the purpose of making requests on
behalf of other clients.
Note on entry: Requests are serviced internally or by passing them on, with possible translation, to other servers.

3.3 JPIP definitions

The following definitions are used within this Recommendation | International Standard. In some cases, these definitions
differ from those used in other standards and/or Recommendations.
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