ISO/IEC 15444-1:2019-10 (E)

Information technology - JPEG 2000 image coding system - Part 1: Core coding

system
CONTENTS

Page

(oo 1 PO U PP PR URRPPRTR 1
RETEIBICES ...ttt bbbt h e bbb b bRt e b e e e bt b e e Rt e b e e R e e bt e et bbbt b e Rt een e ne e 1

2.1  Identical Recommendations | International Standards .............cccoceieiiriiiesieeieiee e 1

2.2 AAItIONAI FETEIBNCES ...evieiiiitiieit ettt bbb et bbbt et sttt b 1
(D) 111 T OSSOSO 2
ADbbreviations and SYMDOIS ..........ccvciiiie e 6

R AN o] (A VAT U1 o LSOO TSSOSO 6

A2 SYMDOIS....eeee e e bR Rt R et R et be b b beene et e tas 7

5 GENEIAL HESCITPIION. ...ttt bbb bbbt bbbtk b et b ettt b et 8
S PUIMPOSE ...ttt E Rt r et 8

ST O To [T {7V PSPPSR 8

ST I O To [T o I o1 ¢ 4 To1 o] (=2 UPRPRRRRN 9

g Tolo o T gl =To U=l a4 SRS 10

[ Te Yoo Lo [T (T [N LT T=] ] £ SRS 10

7.1 Codestream SYNtaX FEQUITEIMENTS........ccuiiriirertreieeteereseeseesteesreesaesssesseesseesteesseeseeaseesreesreesteeseeeneeanes 11

7.2 Optional file fOrmat reQUIFEIMENTS .........oiiiieiie et e e teesreenee e eeenes 11

8 IMPIEMENTALION FEQUITBIMEINTS ......iiti ittt bbbt bbbttt nb e bt bbb e e e e 11
ANNEX A — COUEBSIIEAM SYNEAX ....vtreititeeetiitetetestet ettt b ettt s bbbt bbbt e bbbtk b st s ke b et et et e st et bt 12
A1l  Markers, marker sSegments and NEAUEIS.........ccvevueiiriieiieieee e 12

A2 Information in the Marker SEGMENTS. .......ccoiiiiiiiiiie et sre e 14

A3 Construction Of the COUESIIBAM ........ccuii ittt see e 15

A4 Delimiting markers and mMarker SEgMENTS..........cooeiiiiririirereise et 19

A5 Fixed information Marker SEGMENT ........coiiiiiiiiieiie et sb e e sbe e 20

A6 FUNCLIONAI MAIKET SEOMENTS.....eitiietiiteieeieite ettt b et b e et eb et eb e e e b nrenea 26

AT POINtEr MArKEr SEQIMENTS ...ttt bbb et abe et ebe e e sbenrenea 36

A.8 In-bit-stream marker and marker SEgMENES .........cociiiiiiiiiiiieii e 40

A9 Informational Marker SEGMENTS.....c..uciii et e e sre et e be et eenaesraesreenres 41

A.10 Codestream restrictions conforming to this Recommendation | International Standard...................... 43
Annex B — Image and compressed image data OrdEIING........cccveiiveieiieiieiee st ese et ste e ee e e e sre s ae e sreesreenaeens 59
B.1  Introduction to image data StrUCtUIE CONCEPLS ......iiviiiiiiecie ettt et ae e snees 59

B.2  Component mapping to the reference grid ... 59

B.3  Image area division into tiles and tile-COMPONENLS ..........ccveiieiiiiieiie e 61

B.4  Example of the mapping of components to the reference grid (informative)...........ccccovevveiviieciennn, 62

B.5  Transformed tile-component division into resolution levels and sub-bands ............cccccevvveviviieciennen, 65

B.6  Division of resolution 1evels iNt0 PreCiNCLS ..........oviiiiiiiiieiiee s 66

B.7  Division of the sub-bands into cOde-DIOCKS ..........coiiiiiiiiiiiiee e 67

L T I YT ST TP T TP T TR PRORPPRTT 68

2 T o Vo3 (=] PSS 69

B.10 Packet header information COOING ........ccuiiriiiiiriiiiire bbb 70

B.11  TilE @GN0 THE-PANS ..ottt bbb bbb 75

B.12  PrOQIeSSION OFUEE ..c..iueiiiitiieteiteiete sttt ettt b et b et b bbb bbbttt ekttt b et n et ans 76
Annex C — Arithmetic eNtroPY COUING ......c.viiiiiiiiiei bbb b ettt 80
C.1  Binary encoding (INFOrMELIVE) ........ccoiuiiiiiieii et e ne 80

C.2  Description of the arithmetic encoder (iNnfOrmative) ...........ccooeiiiiiiiiiii e 81

C.3  Arithmetic deCOdIiNG PrOCEAUIE .......cviiiiiiitirieitt ettt b ettt bbb b sb e e e e 92

]
-—
]



Annex D — Coefficient DIt MOUEIHING........coiiiiii e 99

D.1  Code-block scan pattern within COAe-DIOCKS...........ccooiiiiiiiiiii s 99
D.2  Coefficient bits and SIgNIfICANCE ..........cov i 99
D.3  Decoding passes oVer the DIt-PIANES ..o 100
D.4  Initializing and terMINALING .......co.cviiiieiiei ettt 104
D.5  Error resilience segmentation SYMBOI .........ccoiiiiiie it 105
D.6  Selective arithmetic COdING DYPASS ...c.veiviieiiiiiiee e 105
D.7  Vertically causal context FOrmation ..........ccocooiiiiiiiie e 106
D.8  Flow diagram of the code-bloCK COING .....c..coiiieiiiiieie e 107
F AN a1y = O TN 1] (7 L4 [0 ] OSSR 109
E.1  Inverse quantization PrOCEUUIE ........coeiiirieiitireei ettt sb ettt bbbt nb s 109
E.2  Scalar coefficient quantization (iNfOrmMative) ..........cccoveiiiiiniiiiee e 110
Annex F — Discrete wavelet transformation of tile-COmMPONENTS...........ccoeiiiiiiii e 112
F.1  Tile-COMPONENT PATAMELEIS ....cuiciiieieceiesiee e et ste st ste et e ettt et e e s te e teeste e e e sneesaeenteebeenbeanseenaennees 112
F.2  Discrete wavelet tranSfOrmations ...........ccoeiiiiiiiiiiee e 112
F.3  Inverse discrete wavelet transformMation ............ccoooiiiiiiiiniice e 112
F.4  Forward transformation (infOrmatiVe)...........ccceeii i 123
Annex G — DC level shifting and multiple component transformations.............ccovereieniininee e 133
G.1 DC level shifting of tile-COMPONENTS .........oiiiieiiiii e 133
G.2  Reversible multiple component transformation (RCT) ......coveiiiniinineineneseese e 134
G.3  Irreversible multiple component transformation (ICT) ......ccocviriinineiiee e 134
G.4  Chrominance component sub-sampling and the reference grid ..o 135
Annex H — Coding of images With regions Of INTEIEST........c.coviiieriie e e 136
L PO R I 7=t o [T ) L SRS 136
H.2  Description of the Maxshift Method..........ccccooiiiii e 136
H.3  Remarks on region of interest coding (iNFOrmative) ...........cccooeiiriiiiiiee e 137
ANNEX | — JP2 file FOIMAL SYNTAX ...ttt et bbbt e et e b b e bt b e e e 140
L1 FilE TOIMAL SCOPE ... ettt bbbt bbbt bt et et b e bt bbb e et ne e e e 140
1.2 Introduction to the JP2 file FOrMaL ... 140
1.3 Greyscale/Colour/Palettized/multi-component specification architeCture ..............ccccooeiinivieienenne. 142
LA BOX AETINITION. ...ttt bbbt e e bbbt bttt en et e 144
L5 DEIINEU DOXES. ...ttt bbbt b et b e bbbt et et e bbbt e e et e 146
1.6 Adding intellectual property rights information in JP2..........ccccccoiiiiiiiiiiiiiice e 161
1.7 Adding vendor-specific information to the JP2 file format.............cccocoiveiiiiiiii e, 161
1.8 Dealing With UNKNOWN DOXES .....cveiiiiiieiiieieieeie ettt sttt ste st sne e eneenaeneenns 164
ANNex J — EXamples and QUIAEIINES ........cooiiiiiecece sttt re et ae s nesreenaera e e eneees 165
J.1  Software conventions adaptive entropy ECOUEN ..........coviviirieieeieicre e 165
J.2  Selection of quantization step sizes for irreversible transformations ............ccccceveviviviinnniecccrenenn, 166
J.3  Filter impulse responses corresponding to lifting-based irreversible filtering procedures.................. 167
J.4  Example of discrete wavelet transformation ...........cccceveiiiiiieie e 168
J.5  Row-based Wavelet tranSTOrmM ..........ccoiiiie e 171
NI o7 T B = Y=o ol Yo oo S 180
J.T7 EFTOE FESIIIEICE ...ttt bttt b e bbb et e bt e e e benbesb e st e neene e e eas 180
J.8  Implementing the Restricted ICC method outside of a full ICC colour management engine.............. 181
J.9  Anexample of the interpretation of multiple COMPONENTS ........ccoeiiiiiiiiiiriee e 185
J.10  Anexample of decoding showing intermediate SIEPS ........ooireiieiriiie it 185
J. 11 Visual freqUeNCY WEIGNTING ...o.ooiiieieiie ettt ettt sb e se e 189
J.12 Encoder sub-sampling Of COMPONENTS..........oiiiiiieieiie et 191
J L3 RALE CONMIOL ...ttt bbbt et b e bt b e e b e ae e bt e e e be b bt et e eneeneeneeeas 192
J.14  Guidelines on handling YCC COUBSIIEAM ......c.eiuiieiiiieiieiinie ettt sr e e sne e 196
J.15  Guidelines for digital cinema appliCatiONS ..........coeiiiiiiiiiieie e 197



F AN T g e S =TT o] [Tl [ o] V28U SSRSSR 213

KLL  GBNBIAL ..ttt b bbbt e h bR bt R bbbt nnenas 213
K.2  Quantization and entropy COUIMNG .....oeiiiiuiiiieieiie s esteeste e e e seese e te e sae e e sneesreesae e beeseeesaesreesraenrees 213
K3 WaVelet transTOrmMEatiON ...........oeiiiiiiiie bbbt 213
K4 Region of INTEreSt COING .....viiieiie ettt e e be e te e e e e e s raennees 214
K.5  Visual freqUeNCY WEIGNTING ..ovveiieiee ettt sa e te et eenaeenaesnaesnes 214
KB EITOF FESTHENCE ... bbbttt b bbbt e e nnenes 214
S oF. g B o= T=To I oo o 11 o ST 215
[ T o [ 1 SRS 215
K.9  Guidelines for digital cinema appliCatiONS .........ccoveiiiiiiiiiiiie e 215
ANNEX L — Patent STAEMENT......coiviiiiiiiccc s 217
Annex M — Elementary stream for broadcast appliCAtIONS ............ooeiiiiiiiiiiiiee e 218
I R VL1 oo [ Tox (o] OSSR PRSP 218
A B ) T T To] 0 OSSR USSR 218
M.3  ACCESS UNIT CONSEIUCTION. ... .iitiiiiieie ettt bbb bbbt b bbbt b et e b e e 218
M.4  Elementary stream marker DOX (SUPEIDOX) ......cvoiviriiiiiiiiiieie e e 219



		2024-05-14T09:22:04+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




