ISO/IEC 15444-2:2004-05 (E)

Information technology - JPEG 2000 image coding system: Extensions

CONTENTS
Page
1 1T o1 SRR 1
2 RETEIEIICES ...ttt ettt ettt b ettt et s et e s a e st e et e e m et e st e eb e e ebe e beemteemeeemeesbeesaeeseeneeennens 1
2.1  Identical Recommendations | International Standards .............cccoeoeeieieiininiiniineeee e 1
2.2 AddItIONA] TEIETEIICES ......eeueeutitietieieetietee ettt ettt sttt ettt et et e e bt s et eb e et et e be st e nbesbeebeeneenean 2
3 DIETIIILIONS ...ttt ettt ettt ettt b e e heeb e st e s et et e e bt s heeb e e st emeem e et e bt e bt ebeeaeesten e et e beeheebeeneeneeneens 3
4 ADDTEVIALIONS ...ttt ettt ettt h bttt et et b e sh e bt e bt e st et et e bt s bt eb e e aeeb e eb e e st et e nb e b e bt ebe et eneen 4
5 SYINDOLS ...ttt sttt ettt b e e h ettt ettt h e et ettt be bt eb et enee 4
6 GENETAL AESCIIPLION. ... eveiieiiiiiiteie sttt ettt ettt ettt et ettt be bt e et e b sa et e s bt ebe e st et enenaesbesbeeneennens 5
6.1  Extensions specified by this Recommendation | International Standard.............c.cccoceiiiiiininnennnne 5
LT O N 7 11 - - QOO USROSt 5
6.1.2  Variable DC OffSEt .......oouiiiiiiiieiieeeee ettt 5
6.1.3  Variable scalar qUANtIZAtION ...........ccueviiiieiiieiieie ettt ere et te e teebeesaeseaesreesaeesseenneerneens 5
6.1.4  Trellis coded qUANTIZAtION ......cc.eecvieieieieiieitieie ettt eteereebe e e e te e teebeessessaesaeesseeseenneensens 5
6.1.5  ViSUAl MASKING......ceciiiiieiieiieieeieetesit et ete st et e st esteesbeesaeessessaeseesseessasssessaesseesseenseensenssenns 5
6.1.6  Arbitrary deCOMPOSILION ....cuievieiieeiieiieriierieeteetesee st et eteeaeeeeessae e eseessessaesseessaenseensesssenns 5
6.1.7  Arbitrary wavelet tranSformation ............ccevvveruieriieciieienieseesieeie et sreesre e seeseee e ese s e 6
6.1.8  Single sample overlap discrete wavelet transformations...........cccceeeererenerenereeniesncnennenn. 6
6.1.9  Multiple component transformations .............cceecveruieierierieniee e 6
6.1.10  Non-linear tranSfOrmMatiON ..........ccverierierieeieeierteeieete e st e seesteeseeeeeseesseesseeseeseensesneeneenns 6
6.1.11  ReEZION OFf INEEIEST ...c..eiuiitietieieete ettt ettt ettt et e sttt e bt eae st e saeesaeeneeeneeeas 6
6.1.12  File FOTMAL...c..iitiiiieie ettt ettt et et b e b et e et et saeesaeenbe et eneeene 6
6.1.13  Metadata defINTtIONS. .....eo.iitirieeieieiee ettt ettt 6
6.2 Relation DEtWEEN EXEEINSIONS .....c..ertirtiitirtietieieeiietenteste sttt ettt est et e e steste e bttt et eeseesteeesenbesaeebeeseeneeneens 7
Annex A — Compressed data SYNtax, EXEENSION .........ccvieruieiieeertierteeteeteseesteesseeseseesreesseesseessesseesseesseesseessesssesseesses 8
Al EXtended CapabIlItieSs .......cccuevieriiesiieiieieeiestieteeieetesteste st esteesaeesaessaesseeteenseessesssessaesseesseenseenseennens 8
A.2  Extensions to ITU-T Rec. T.800 | ISO/IEC 15444-1 marker segment parameters ..............ccceevvennens 8
A.2.1 Image and tile size (SIZ), eXtended..........coeirrirriieieiie et 9
A.2.2  Start of tile-part (SOT) eXtended.........cceerieriieiieiieierieeee e 9
A.2.3  Coding style (COD, COC), exXtended...........ccecerereeierieniinieniinienieeeerentetenee st seeeieeeeneneens 10
A.2.4 Quantization (QCD, QCC), eXtended .........cceerieriieieieieeie et 12
A.2.5 Region of interest (RGN), eXtended...........cccoeiiriiiriiiiiiieriee e 14
A3 Extended marker SEZMENLS. .......ccuiiiiiieiieiieie ettt ettt ettt ettt et e b e e te e et e seeenee e ee et ene 15
A.3.1  Variable DC offSet (DCO) ....cccuiiiiiieiiieiieeiee ettt ettt sreestre e sbeesaaeesaaeesseessaaenenas 15
A3.2  Visual masking (VIMS) ..ottt ettt e eae b e enneas 16
A.3.3  Downsampling factor Styles (DFS) .....cciciieiiiieriieieciecee sttt 17
A.3.4  Arbitrary decomposition Styles (ADS).....c.cccuiiiiiieiieriieie et 18
A.3.5 Arbitrary transformation kernels (ATK) .....ccocoveiieiiiriiiiiiieeeeceee et 19
A.3.6 Component bit depth definition (CBD)........cccccuirieiiieciiiiicieeeeee et 21
A.3.7 Multiple component transformation definition (MCT) .......cccevereririinienieneneneneeenceeene 22
A.3.8  Multiple component transform collection (MCC).........cocoeeririrererienienieneneneneeeeeeeeeens 23
A.3.9 Multiple component transform ordering (MCO)........cccoereririnererienienieneneneneeeeeeeenens 26
A.3.10 Non-linearity point transformation (NLT) ....c..ccceecievieriininiininineeieienesenesese e 27
A.3.11 Quantization default, precinct (QPD).....co.eiiiiiiiiiiiiieeeeee e 29
A.3.12 Quantization precinct component (QPC) .......ocooiiiiiiiiiiiieee e 30
Annex B — Variable DC OffSEt, EXTENSION ....coivuvuiiiiiiiiiiiieiiee et eeee e e e e e setare e e e e e e seaaaeeeeeeessessnaaeeeeeesseennneees 33
B.1  Variable DC 0OffSEt flOW ......co.eouiiieieieiee ettt ettt s ebe e eneas 33
B2 INVEISE DIC OFFSEL ...ttt ettt b e eb st et st e et saeeae e e enean 33
B.3  Forward DC offset (INfOrMAtiVe) ......c.cccvieiiiiiiieiieie ettt re e e aessee e e saeenveesne e 33
Annex C — Variable scalar qUantization, EXIENSION ...........cueeeerreerreeereeeeseesteesseeseseesseesseessesssesseesseessesssesssesssssssssses 35
C.1  Variable scalar qUANtIZAtION ............ccveruieiiieiesiestteieeieetesee e esesaeseesaeeseesseessesssenseenseenseessesssessnenses 35
C.2  Variable scalar dequantization for irreversible filters ............occevvierieriieciieieieee e 35
C.3  Variable scalar quantization for irreversible filters (informative)...........cocceceeeierievenenenienienenienenns 36



Annex D — Trellis coded quantization extensions
Introduction to TCQ
Sequence definition
Forward TCQ quantization (informative)
Inverse quantization (normative)
Full TCQ dequantization.............cccceeeeeeeeneeneeneeieeeee
Approximate dequantization ...........cccceeeeeveereerceneennenne

Lagrangian rate allocation (informative)

Annex E — Visual masking, extensions
Introduction to visual masking (informative)
Point-wise extended non-linearity (informative)
Decoding with visual masking
Encoding with visual masking (informative)
Setting parameters (informative)
Compatibility with other technologies (informative)

Annex F — Arbitrary decomposition of tile-components, extensions
Wavelet sub-bands

D.1
D.2
D3
D.4

D.5

E.1
E.2
E3
E.4
E.5
E.6

F.1

F2

F3

F4

G.1
G2

G3

G4

D.4.1
D.4.2

F.1.1  Tier 1: Number of decomposition leVels..........cccuevuevieriininirinineeieieneenesese e
F.1.2  Tier 2: Resolution fOrmation ...........cceeuiriirieniieiieie ettt neeas
F.1.3  Tier 3: Sub-level deCOMPOSITIONS. ......coueirtieriieiieieeieei ettt sttt see e eneeas
F.1.4  Tier 4: Horizontal and vertical splits to variable sub-level depths............ccccoeveeniiiiniennnen.
F.1.5 Complete Sub-band NOtAtION ...........ccviecvieiiiieiiieitieie ettt eer e te e esseeeseesaeseeas
F.1.6  HorOrient, VerOrient and PrimeOrient sub-band operators ..............cceeeveeeevreereeveneenieennns
Equation, text and decompoSItion UPAALES ..........cceeruieruieriieiieieeienie et ere e seeseeesteeaeesseeeeesreesseesseees
F.2.1  Updates to NLLL TefEreNCES ......cccviriiriieiieiieiieieecie et et et e e e sseesseesseessessnennees
F.2.2  CoNteXt UPAALES...ccueieiiiiieiieiieie e site sttt ettt et e et e st e teesseesbeesaesseesseesseesseenseesseessenssenseensens
F.2.3  Extension to ITU.T Rec. T.800 | ISO/IEC 15444-1 Equation B-14.........ccccoocenirininninnianne
F2.4  Remaining UPAAtes ......c..coceriririeieiiiiienisienie ettt ettt sttt sa e st sbe et ennennens
F.2.5 Updates to decOmMPOSItION SLIUCTUIE .....cuerveeuerueerieteieientinienteeteeteeeeeeteteteseestesresreeneeaeennennens
Inverse discrete wavelet transformation for general decoOmpoSItioNS.........ccccecvevvererinenereevenienennens
F3.1  Modified IDWT PrOCEAUIE .....cc.eeiuiiiieiieiiietieieete ettt ettt sttt eeee e e e enneas
F.3.2  Modified 2D SR PrOCEAUIE ....c..eeitieiieiiieiietiete ettt ettt st e sttt eseeseeesbeeneas
F.3.3  Modified 2D _INTERLEAVE ProCEAUIE ......cccueeitieiiriiiniieriienieeie et
Forward discrete wavelet transformation for general decompositions (informative)..........c...coeeveen...
F.4.1  Modified FDWT ProCedUIC.........cciveevieiieiieiieitietieteeteeeesteesteesteeee e saeesseeseesseessesssesseesnens
F.4.2 Modified 2D SD ProCEAUIE........coviiiieiieiiiiieieeieete ettt ettt ebeebeeesesseesseesreenseas
F.4.3 Modified 2D _DEINTERLEAVE Procedure..........ccceeeviiiiiienieniieieeieeieesreereeve e
Annex G — Whole-sample symmetric transformation of images, eXteNSIONS ..........ccvecvereerirerreeceeneeneesieerenneseeenes
Wavelet transformation parameters, definitions and normalizations ............ccceceeeveeeveecienveneesiennennnn.
Whole-sample symmetric (WS) wavelet transformations reconstruction ............cocceeeeeceevenvenenennens
G.2.1 Normalization of WS wavelet transformations .............ccceeeereerierouesiiesieneesieeeeeeeseeseeeneeens
G.2.2 One-dimensional sub-band reconstruction procedure for WS  wavelet
ATANSTOTINATIONS. ...ttt ettt sttt ettt e e b et e bt et e enteeseesaeeeae
Whole-sample symmetric (WS) wavelet transformation decomposition (informative)......................
G.3.1 The 1D_SD WS procedure (informative) ..........ccoeeerierieerienienie e
G.3.2 The 1D_FILTD WS one-dimensional decomposition procedure (informative) ..................
Examples of WS wavelet transformations (informative) ............ccceeveevieviiecieicieiieneee e
G.4.1 Reversible WS wavelet transformations (WT Typ = REV) (informative) ...........cccccveeveennenns
G.4.2 Irreversible WS wavelet transformations (WT _Typ = IRR) (informative)...........ccceveervennenns

Annex H — Transformation of images using arbitrary wavelet transformations
Wavelet transformation parameters and normalizations
Normalization of ARB wavelet transformations.............

H.1

H.1.1
H.1.2

Compatibility of ARB and WS wavelet transformations

81
84
84
84
86
86
87

89

&9
&9
&9



H.2  Arbitrary (ARB) wavelet transformation reconstruction procedures ...........c.ccoceverererereneeeeeeneenne
H.2.1 The extended 1D _SR_ARB ProCEAUIE ........ceeveeitieiiieiieie e
H.2.2 The 1D _SCALER PrOCEAUIE .....cccuieiieeiieiieiieieeieeie ettt e eesnee st eseeeeeeneeeneesneesseenees
H.2.3  The 1D _STEPR ProCeAUIE. ......c.eeiiieiieiieiieiieieeie ettt ettt eneesneeneas
H.2.4  EXteNnSiON PrOCEAUIES ......ccueeruiiieieiieiieetieetiet et et eetestee bt e bt et e teeaeesaeesaee bt e teeneeeseesseenseenneas
H.2.5 One-dimensional reconstruction update filtering procedures...........ccccceceeeeerieneenenneneennen.
H.3  Arbitrary (ARB) wavelet transformation decomposition procedures (informative) ............cccceeeueeneee
H.3.1 Extended 1D _SD_ARB procedure (informative) .........cccoeeeeieeiiineeiieiieieeeesceeee e
H.3.2 The 1D_STEPD procedure (InfOrmative) ..........cceecviecrieieriesienieeieeieeeesreesaeeseeseessesseesseens
H.3.3  Extension procedures (INfOrmatiVe) ........c.cccveruieriieiieiieienieesieeieeve e seeesae e esneseneseeesseeseens
H.3.4  One-dimensional decomposition update procedures (informative)............ccoeeververreerrennennen.
H.3.5 1D _SCALED procedure (InfOrmative) ..........cccuerierieerieerieiieneeseesieeeeereseeesseesseessesnsessnesenes
H.4  Examples of ARB wavelet transformations (informative) ...........cceeeveriereeneesieicie e eeve s
H.4.1 Examples of arbitrary wavelet transformations (Filt_Cat = ARB) (informative) .................

H.4.2 Example of a structure for lifting implementation of half-sample symmetric wavelet
transformations (INFOrMAtIVE) .......ccueveierieiieieeie e
Annex I — Single sample overlap discrete wavelet transform, eXtensSions ..........cc.cveeererereeierieneneneneseseeeeneennes
I.1 Introduction to single sample OVETIapPINg ........cceooveiierieiiiieee e
1.2 The code-block anchor points (CBAP) eXteNSION ......cccueeiuieiiriieiieiiesieeie ettt
121 Division of resolution 1evels in Precinets.......eiveieerierieiieeeee e
1.2.2  Division of the sub-bands into codeblocks...........cooiiiiiiiniiiiiiie e
1.2.3  Resolution level-position-component-layer progreSsion............ceoververuereererererereeeeneeneens
1.2.4  Position-component-resolution level-layer progression...........ce.cecveveereerenenenenenceieneennenne
1.2.5  Component-position-resolution level-layer progression ...........c.ecevererenerenereeeennenennen.
1.3 The SSO EXLEIISION ...c..eeuiiuiitititert ettt ettt et et b e bbbt bt et e b et e st b sbesbe e bt bt ea s e e ense e
1.3.1 Single sample overlap inverse discrete wavelet transformation (SSO-IDWT)........cccc.c......
1.3.2  Single sample overlap forward discrete wavelet transformation (informative) ...................
133 Selection of single sample overlap parameters (informative) ...........cocceevereeieneercncnennenn.
134 SSO examples (INFOIMAIVE) ......evueeieieriieii ettt st see e sneeenee s eneeens
1.4 The TSSO EXEENSION ....eeutieiieiiieiieetieet ettt ettt ettt et eat e st e bt e be e bt emeesaeeseeesbeeneeentesseesseenseenseens
14.1 Signalling for the TSSO ..ottt
.42  Partitioning of the image into single-sample overlapping tiles ...........ccccoeeerinieiiiniinienenns
1.43  Reconstruction of images samples from reconstructed tiles ..........cooceoiverineniirenenenene
L5 Combining the SSO and TSSO extensions (INfOrMAtiVe) ........c.cccvereerieerieeiieiiereese e eee e eeesreeeeens
Annex J — Multiple component transformations, €XteNSION. .......c..ccveiiereeriieriieieetieeteesreesreereeeeeseesseesseesesseeseesseeens
J1 Introduction to multiple component transformation CONCEPLS..........cecvevererieriererenerenieeeeereneeneee
J.22 OVErview Of INVEISE PrOCESSING ....c.veivveruiertierieeieeteretesteeteesseessesseesseessesssesssessaesseessesssesssesseessesssesssenns
J.2.1  Inverse multiple component transformation (MCO_TRANSFORM)........ccccccevvecirevenrennen.
J.2.2  Multiple component transformation stage (MCC_TRANS) .....ccceoviiininininininiiicicienene
J.2.3  Transformation component collection (CC_TRANS).......cccooiriririiiieiiinineneneneeceieeeeen
J3 TTANSTOIMALIONS ....ouvieniieiie ettt ee st ettt et e et e s et et e et e teenseeetesaeesseenseenseensesneesneenseenseans
J33.1  Array-based tranSfOrmS ... ...ooiiiuiiiieie et eeas
J.3.22  Wavelet-based tranSformation............oecueeiirierienieieeie e
Annex K — Non-linear transfOrmation ..........ooouieiiiierieieiiee ettt ettt et e st e b et eseesbeesbe e beeneeeneeeas
K.1  Signallng the use of the non-linear transformMations............c.ccceeveeriieriieiieieseeeere e
K.1.1  Decoded component reCONSIIUCTION ..........ccuverrieriierieteeriesreesreeseesesaesteesseeseesseessesseesseessenns
K.1.2  Bit depth and interaction with the multiple component transformation................ccceveevennenn.
K.1.3  Marker iNterPIEtatiOn .......ccuveeuiereeieeiiesiietieiestesetesseesseesseessesseesseesseenseessesssessaesseessesssesseesses
K.2  Non-linear transformation SPECIfiCAtIONS ..........ccveeuieiiriieriieriieiieieseeseesieesteeeeseeseeesseesseessessnenseesseens
K.2.1  Gamma-style NON-IINEATILY........c.cccveriieiiieiieiesiertterieeteeeesee st et eae e e sseeseenseessesssesseensees
K.2.2  LUT-style reverse non-linearity transformation............coccecevererereeienieneneneneneeenceeenens
Annex L — Region of interest coding and extraction, €XteNSIONS.........c..couereririrerireeeeriententeneneerenee e eeeeseesrensennes
L.l Decoding of ROL ... .ottt ettt ettt st e s bt e sbe e beeseesaeesaeenseenteens
L.2  Description of the Scaling based method ...........cccoiiiiiiiiiiii e

L.2.1

Encoding with ROI (informative)

Page
90
90
91
92
92
94
95
95
96
97
97
98
99
99

101

103
103
103
103
104
105
106
106
107
107
110
112
113
115
115
115
116
116

117
117
117
118
119
121
123
124
132

134
134
134
134
135
135
135
137

139

139

139
139



L.3  Region of interest Mask GENEration ..........cc.ccviecveeierierieesieeieieeseesteeseeseessesseesseeseessesssesseesseessesssenses 140
L.3.1 Rectangular mask generation on the reference grid...........ccoeovevierieiierienieniecee e 141
L.3.2  Elliptic mask generation on the reference grid...........cceeerieriienieiiiie e 141
L.3.3  Region of Interest mask generation of whole-sample symmetric filter banks ..................... 142
L.3.4 Region of Interest mask generation of arbitrary optional filter banks............ccccoecveienennenns 142
L.3.5 Fast generation of a rectangular mask (informative)...........ccoccovoeerienieiiniinienieeeeeees 143
L.4  Remarks on region of interest COTINE. ......c.eeiuiriirieitieieeie ettt ettt e e e ee e enes 145
L.4.1  Usage together with Maxshift method described in ITU-T T.800 | ISO/IEC 15444-1 ......... 145
L.42  Multi-component remark (INfOrmative) ............ccvevvieviieieiiieiieie et 145
L.4.3 Implementation Precision remark (informative) ...........cccoevvevieviieviiiieiienece e 145
Annex M — JPX extended file fOrmMat SYNTAX .......c..ccuieiirierieiieieeieseesie et e st te b e e e e sse e teesseessessaesseesseesseensennns 146
IM.T  File fOIMMAL SCOPC....uveivieiieiieieiieiiesttesieeteeeteettesttesteebeesseesaesseesseesseesseesseessesssasssesseessesssesseesseessennsenses 146
M.2  INtroduction 10 JPX ...c..ooiiiiiiee ettt sttt ettt st b e e a et et e 146
M.2.1  File 1dentifiCatION .....c..ovuiriiriieiiriieiieictete sttt ettt st st nae 146
M.2.2  File OrZANIZALION .....eevieniieeieeeieeeieieeie et eeteeete st esteeseessessaesaeesseesseesseanseessesssenseenseensesnsesssessees 146
M.2.3  Greyscale/Colour/multi-component SPeCifiCation............ceecveerueeeerierieerieeieeieseeieeieeee e 147
M.2.4  Specification of opacity infOrmation............cceeceroiirierieriere e 147
1Y B T Y (51 v a1 - PP SR 147
M.2.6  Storage of a codestream Within JPX .........cccciiiiiiiiiiii e 147
M.2.7 Combining multiple COAESIEAMS ........ecuieuiriieiiiieieeiesteete ettt 147
M.3  Greyscale/Colour/Palette/multi-component specification architecture ............cccceeevererereeeeneniennnne 148
M.3.1 Extensions to the Colour Specification box header...........cccoevvevierievieciiiiicieeeeeeeeeeien, 148
M.3.2 Extensions to the Enumerated method............ooeoieiiiiiiiiniiiiiiee e 148
M.3.3 ANy ICC MENOA ... .c.iieiiiiieiieieee ettt s ste e beesaeessessnessaenseensaens 148
M.3.4  Vendor Colour MEthOd. ... ..cc.ciiriiiiiiiiree e 148
M.3.5  Palettized COLOUT....c..oouiiiiiiiiiiitce ettt sttt 149
M.3.6  Using multiple MEthOAS ........ccerierieiieiieieeieseee e eae e enees 149
M.3.7 Interactions with the decorrelating multiple component transformation...............ccceevvenennee. 149
M.4  Fragmenting the codestream between one or more files .........cceeviriiiieiiiiieii e 149
M.5 Combining multiple COAESIIEAMS ........eeiuiiitieiieie ettt ettt ete et seeeseeesae e e eeeeneeseeenneens 151
M.5.1 Mapping codestreams to COMPOSItING LAYETS .....ccuervrriirieiierieie e 151

M.5.2 Sharing header and metadata information between codestreams and compositing
LAY IS oottt ettt bt h e eh e n e n b et et e beeheeheeneent et et eneenaen 152
IML5.3  COMPOSILION ...ecuvieurieeiieiietiestieteeteeteetee st e steebeesseeesesssasseesseesseesseessesasesssesseenseansesssesssesseesseans 152
M.6  Using reader requirements masks to determine how a file can be used .........cccoocererieiiieiincicieee 154
M.O. 1 TYPES OF CXPICSSIONS ..c.vvevreriereeteeieitestesteesseeteesseestesseesseesseessesssesssessaesseessesssesssesseesseessenns 155
M.6.2  EXPIesSion rePIeSENTATION .......ccuieverierieerriereeteeseesteesseeseesesaesseesseessesssesseesseessesssesssesssessenns 155
M.6.3 Testing an Implementation against Requirements EXpressions ...........c.ccoeevevveriverieeveneeniens 160
M.7  Extensions to the JPX file format and the registration of eXtensions...........ccecveeeereverieniresieeceenienienns 161
M.7.1 RegiStration CleMENLS ........c.eecuirierieriieiieieeiesieesttesteetesteseeseesseeseeneesseesseeseenseensesssessnessees 161
M.7.2 Differentiation between publication and regiStration .............ecceecveeeereereereeieeseeseeseeeenenes 162
M.7.3 Items which can be extended by re@istration ............cocceeeerrierieerierieeieeeee e 162
M.7.4  PUDBLISHEA TLEIMS ...cueeiniieiiieiie ettt ettt ettt e et e e e beeeesneeeneas 164
M.7.5  REZISIIALION PIOCESS ..venveeeereierteeieeteeueeeteesteenteeteenteeseesseesseanseenseeneesneesseenseeseenseensesneesseesneas 165
M.7.6  Timeframes for the regiStration PrOCESS ........coeruerteruietirieieieietesteete et ettt et eeeee e seeeee e 165
M.8 Differences from the JP2 binary definition ...........cccceceiirieierienisese e 165
ML CONTOIMANCE ...ttt ettt ettt ettt b e s bt e bt e bt e st e eat e e bt et e e beenbeeebesbeesbeenbeeneeeneeeaes 166
M.9.1 Interpretation Of JPX data StrUCIUIES..........ccuevvieriieiieiietieee ettt steeste e eereeree e esreese e 166
M.9.2  Support for JPX fEatUIE SEt......c.ccceerieriieiieiieieciee ettt et seae e saeebeesaeeseesseeseens 166
M.10 Key to graphical descriptions (InfOrMatiVe).........cevvereerieeriieiiiienierteete et e et eaeeaesee e esseesaeees 168
MLTT DEIINEA DOXES ...eevieniiniiieitietieieeitete ettt ettt ettt h bt et ettt s b bt s bt e bt e st et e besbe bt ebesaeeseeneennenaens 168
M.11.1 Reader REqUIrEMENES DOX ......ciieriieriiiiiiieiiesiieie et et e etesieesteesseeaesaeseeesseeseesseessesssesseessenns 171
M.11.2 Data REfEIeNCE DOX .....couiriiriiriiriieiiiiiieienteeies ettt ettt sttt nae 174
M.11.3 Fragment Table DOX (SUPETDOX) .....eeruierrieiieiieniietieieeteseesee st eseeeeeseesseesseeseenseessessaesseensens 174
M.11.4 CrosS-ReEfEINCE DOX ......eoueruiruiiiiiiiiniinienieeie ettt ettt sttt sttt sa et nae 175
M.11.5 JP2 Header DOX (SUPEIDOX) .. .ceeuiiruieiieiieiieiieeiiestee sttt st see ettt et ese et et e eneesneesneas 176
M.11.6 Codestream Header DOX (SUPETDOX) .......eevirrieriieriieieeiesie sttt eeeee et e st seeeneeas 178
M.11.7 Compositing Layer Header boX (SUPETDOX) ....c.eerueeiirriiiiiiieeiiesie et 179
M.11.8 Contiguous Codestream DOX ......c.cceruieriiiiiiiiinieiieieeie ettt sttt s esaeeneeens 190
M.T1.9 Media Data DOX ....cc.eouieieieieiieiieiieiee ettt sttt ettt ettt e et sbe et eeeene e e e e e e e 191



M.11.10 Composition DOX (SUPETDOX) ......eecvirrerieriieiieieeteetenseeteesessesaesseesseessessesssesseesseensesssensses 191
M.11.11 ASSOCIation DOX (SUPETDOX)....cerueeereueieiieeiertiesteeteeteeetesieesteeseeeseeeeeeneesseesseeeeenseenseeneesseensens 194
A B0 O 00 AL e o3 ol I ] oo ) QPP 196
1Y 0 U I 15 17 I o T )-SR 197
M.11.14BINary FIEETr DOX .....eeiiiiiiiieieeee ettt ettt et 197
M.11.15 Desired Reproductions box (SUPEIDOX)......cc.eeuieiirieiiiniieieieee e 198
M.11.16 ROI DESCIIPLION DOX -..cuveuvitietieiieiieieieie st ettt ettt et sttt ebeeaees et etesbesbeebeeneeseeneeneeneens 199
M.11.17 Digital SIZNATUIE DOX ...cuvieviiiiiiieriieiietieteeteesteeteebesaeseesreesteesseessesseesseesseesseessesssesssessessens 200
IMLTTLTE XML DOX ittt ettt st b et b et e e st b s bt eb e bt eat et et et e sbeebeeaeeneeneens 202
M.T1.19MPEG-7 BINATY DOX ..eevveivieiieiiiieeiieieeste et eteeeteeteesteesteesesssessaesseesseesseessesssesssesssesseessessens 203
IMLTT.20 FIEE DOX ottt sttt ettt sttt sttt et na e bbb ennens 203
M.12 Dealing With UNKNOWN DOXES ......ceeuiiriieiieiieieiiesienieesieeteetesetesteeeeesseesaessaesseesseessesssessnesseenseensennenns 203
M.13 Using the JPX file format in conjunction with other multi-media standards (informative) ................ 203
Annex N — JPX file format extended metadata definition and SYNtaX ..........ccccoevverierieiieiieniereee e 204
N.1  Introduction to extended MEtadata ...........ceceeiiieiirierieeee ettt 204
N.2  Additional references for extended metadata............coevieiiieiiiiinieiieeee e 204
N.3  Scope of metadata defiNItIONS .......cocuiiiiiiiriieiee e ettt 204
N.3.1  Image Creation MEtAdata. ... ...cooueiiiiiirieii ettt sb e e 205
N.3.2  Content Description MEtAdata ........cceeverieiieriiiiiiee ettt eeneas 205
N.3.3  HiStOry MELAAALA ...ocueiuieuieiieieeeeee ettt e ettt eeeeae et et e e e ntesbeeseeneenean 205
N.3.4 Intellectual Property Rights metadata ...........c.ccoeeiiieiiiiiniiniinerceeeeee e 205
N.3.5 Fundamental metadata types and elements ............c.cceceerieriereninininieeeee e 205
N4 MeEtadata SYNEAX ....eecuiesiieiieieeiestestesteetestestesseesseeseasseessesseesseenseessesnsesssesseesseenseensesssesssesssesseensennsens 205
N.4.1 Metadata schema definition 1anguage ..........c.occvveierienieiiece e 205
N4 2 NAMESPACE ...eeiveeiiieriieerite ettt st e sttt e siteesbteesttesbeeesstesbee e beesabteesbeesabeesaseesabeesseesabeessseennne 205
N.4.3  Document type definition information .............cceceevurecieeiesienieseece e 206
N.4.4 XML Schema infOrmation ........cceeouerierieriieie ettt ettt ae et e et see et e eneeseeenseeneeas 206
D TR T B ) 1 Tete I o0 (<SSP SR 206
N.5.1 Image Creation Metadata DOX........cuevierieriieiieiieriierie ettt ettt eneeeeee s enneas 206
N.5.2  Content Description metadata DOX ........cceeerieirieierieiere ettt 207
N.5.3  HISEOTY DOX ittt sttt b et et et et e et et e e bt eaeebeentenbe s enteeaeeneeneenean 207
N.5.4 Intellectual Property Rights DOX.......coeoieiiiiiiiiiiiiiieie s 208
N.5.5  Image Identifier DOX......cccccveiiieriieiiieiieieeiesteete ettt e b e e et sae e beebeesseesseessesseenseas 208
N.6  Metadata defINTONS . .....eouiiterieitieiieieterte ettt ettt sttt ettt et e s bt st sb e bt es b et e e be st e nbesbeebeeneeneen 208
N.6.1 Image Creation MEtAdAta.........cccveruieeiieiieieriieieeteeteetee st esteeaeeaeseesaeesseesseessesssesseessaesseessens 209
N.6.2  Content Description MEtadata ...........cceceervieierierieieeie e see e sre e see e seeeseeenreseaesseesens 220
N.6.3  HiStOry METAQALA .....eevieiieeieeiieiieieeie ettt ettt et e s ae e e sseenseensesnnesseenseenseensens 226
N.6.4 Intellectual Property Rights metadata ..........c..ccevieviieeiiniiiienieeee e 229
N.6.5 Image Identifier MEtadata .........ccoooieoiiriiriieieeee et 236
N.7  Fundamental type and element definitions. ...........ccueeierieiierieneeiere e 237
D P O B T 1 T B T USSR 237
N.7.2  DefiNed attriDULES .....eoueeeieiieieietiete ettt ettt ettt sttt eae et et e teseeebeeeeeneeneennan 254
N.7.3  Defined lemMENtS. .....cc.eeuiiuieieiiiite ettt ettt ettt st ettt ese et et et et e ebeeaeeneeneenean 255
N.8 JPX extended metadata document type definition ..........ccceeoierienienieninniee e 255
N.9 JPX extended metadata XIML SCREMA.......cccoiiiiiiiiieieeee ettt 265
Annex O — Examples and guidelines, EXEENSIONS ......ccvieiieieeieriieriieieetesiesteesseeseseesseesseesseesseessesssessassseessesssesseenses 281
0.1  Arbitrary decompoSition EXAMPIES .........ccvieiirieriesiieieeieiteseesteesteeeeeseesseesseesseesseesaessaesseessesssesseesses 281
0.2 0dd Tile Low Pass First (OTLPF) CONVENTION ......ccveeiirieiiieiiieieeiieteeeesieeieesreeeeesseesseeseessesseesseesnas 303
0.2.1  Example one (€Ven tile SIZES)......ccervuerierieriiereieieeieneeteeieereeeessaesseesseesesssesssesseesseenseesenns 304
0.2.2  Example tWo (0dd tile SIZES) ...cveerverieriieiieriieie et eie sttt ettt be e seee e sseese e e 304
0.2.3  Example three (TSSO/OTLPE) .....ccviiiiieeeie ettt st es 304
0.3 Multiple component collection €XaAMPIE .........cc.eeverieiirieee et 305
0.3.1 Array-based multiple component transform example ...........ccceceeeerierieneeniee e 305

0.3.2 Unitary decorrelation transformation factorization and reversible decorrelation
TLANSTOTINATION ...ttt ettt ettt ettt et sbeesbeenaee 311
0.3.3  Dependency transformation, irreversible and reversible..........ccccooeveiiiiieiciinineeeee 315
0.4 Background to enhancement of qUANTIZALION ........cc.eiiiuiriiiieieie e 317
BB IOZIAPNY ...viiiiiieieett ettt ettt ettt e b e et e st e e te e be et e e tbeeta e ta et e es b e es b e eraesra e ae e bt enbeenbeetbeessentaenbeenbeenaenraenees 317
INAEX e h et h ettt h bt h e h et s et bbbt oot ettt beebeeb e ateaeen 319
Patent STALEIMENT ... ...eotiiiiieeiie ettt et e s bt e et e st esa bt e s bt e e bt e s hb e e bt e e shbe e bteenateeaees 321



		2026-05-18T16:18:46+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




