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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.
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Introduction

This document is part of a series of standards for a low-latency lightweight image coding system,
denoted JPEG XS.

In many use cases during production or transmission of a movie, limiting the latency and the
recompression loss is a more important aspect than the compression efficiency. The JPEG XS coding
system offers compression and recompression of image sequences with very moderate computational
resources while remaining robust under multiple compression and decompression cycles and mixing
of content sources, e.g. embedding of subtitles, overlays or logos. Typical target compression ratios
ensuring visually lossless quality are in the range of 2:1 t0 10:1 _depending on the nature of the source
material. The end-to-end latency can be confined to a fraction of a frame, typically bétween a small
number of lines down to below a single line.

This [document specifies transport and container formats for JPEG XS codestreams. It [also defines
metafata that enriches transport protocols for transmission of image sequences, in ordey to facilitate
trangport, editing and presentation.

© ISO/IEC 2022 - All rights reserved v
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INTERNATIONAL STANDARD

ISO/IEC 21122-3:2022(E)

Information technology — JPEG XS low-latency lightweight
image coding system —

Part 3:
Transport and container formats

1 3

This

[SO/I1
on cd
allow

This
of JPH

cope

document defines transport and container formats for JPEG XS codestreams as
EC 21122-1. It defines file formats for working with still image and motion image s¢
mputer platforms and gives guidance on how to embed the codestream in transp
ing internet-based communication.

Hocument uses already existing specifications for file formats and'extends them for th
G XS codestreams.

2
The

ormative references

llowing documents are referred to in the text dnysuch a way that some or all of t

constfitutes requirements of this document. For dated references, only the edition cited
undafed references, the latest edition of the referenced document (including any amendme

ISO 1)5076-1, Image technology colour management — Architecture, profile format and data
Part 1: Based on ICC.1: 2010

1S0/1
1S0/1
1S0/1
1S0/1
1S0/1
1S0/1

C 646, Information technology — IS0 7-bit coded character set for information interch
C 10646, Information technalogy — Universal coded character set (UCS)

C 11578, Information technology — Open Systems Interconnection — Remote Procedu
C 14496-12, Coding'ef audio-visual objects — Part 12: ISO base media file format

C 21122-1, JPEG XS low-latency lightweight image coding system — Part 1: Core coding
C 211222,YPEG XS low-latency lightweight image coding system — Part 2: Profild

models

ISO/IEC, 23008-12:2017, Information technology — High efficiency coding and medid
heterpgénieous environments — Part 12: Image File Format

specified in
rquence files
ort streams,

e embedding

heir content
applies. For
nts) applies.
structure —

inge

re Call (RPC)

system

s and buffer

delivery in

ISO/CIE 11664-1, Colorimetry — Part 1: CIE standard colorimetric observers

Rec. ITU-T H.273 | ISO/IEC 23091-2, Coding-independent code points — Part 2: Video

ANSI/CTA 861-G:2016, A DTV Profile for Uncompressed High Speed Digital Interfaces

W3C Recommendation, Extensible Markup Language (XML) 1.0 (Fifth Edition), 26 Nov. 2008 (https://

www.w3.org/TR/REC-xml/)

3 Terms and definitions

For the purposes of this document the terms and definitions given in ISO/IEC 14496-12,1SO/IEC 21122-1,

1S0/1

EC 21122-2,1SO/IEC 23008-12 and the following apply.
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[SO and IEC maintain terminology databases for use in standardization at the following addresses:

31
aux

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

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

auxiliary component channel typically used as opacity channel or alpha mask

3.2
big-endian

byte orderinlg from the most significant to the Ieast significant byte of multi-byte value represent3

3.3
box
structured ¢

3.4
box content
data wrapps

3.5
box type
kind of infor

3.6
byte

group of 8 bits

3.7
coding-ind¢
code pointb

Note 1 to entr

3.8
high efficiel
image file fo

Note 1 to enty

3.9
image colle
unordered s

3.10
JXS

pollection of data describing the image or the image decoding process

d within the box (3.3) structure

mation stored with the box (3.3)

pendent code point
hsed on enumerated values for the definition of the colourspaces

y: Code points defined in Rec. ITU-T H.273 | ISO/IEC 23091-2.

ncy image file format
Fmat which can embed still images and motion sequences (3.11)

y: Based on ISO/IEC'23008-12.

Ction
pt of images without an implied or signalled presentation order or presentation time st

tions

Amps

still image file format with JPEG XS compressed images

3.11

motion sequence

movie
timed sequen

3.12
sample

ce (3.15) of images

<coding> single element in the two-dimensional image array which comprises a component

Note 1 to entr

y: This definition is used in Annex A.

[SOURCE: ISO/IEC 21122-1:2022, 3.1.45 modified - the domain and Note 1 to entry have been added.]
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3.13
sample
<ISOBMFF> all the data associated with a single time

Note 1 to entry: This definition is used in Annexes B and C as data associated with one coded image in a sequence.

3.14
superbox
box (3.3) that carries other boxes as payload data

3.15

timed sequence
linearly ordered sequence of media entities such as images where each entity is presented at a well
definpd time stamp

4 Symbols and abbreviated terms

4.1 (Symbols

N, number of components in an image as defined in ISO/IEC 211722-1

Plev level a particular codestream confofims to as defined in ISO/IRC 21122-2

Ppih profile a particular codestreamconforms to as defined in ISOIEC 21122-2

Pictyre () JPEG XS codestream as defitied in ISO/IEC 21122-1

Codegtream Header () codestream header preceding the image data in the codestream as defined
inA.5.5

Codeqtream_Body () coded image data in the codestream without codestream Header () as

defined in Av5.5

4.2 (Abbreviated terms

For the purposes of this doctument the abbreviated terms given in ISO/IEC 14496-12, ISO/|IEC 21122-1,
ISO/IEC 21122-2, 1SO/IEC'23008-12 and the following apply.

CICP coding-independent code points

CIE Commision Internationale de I'Eclairage

HEIF high efficiency image file format

ISOBMEF iso base media file format

LSB least significant bit

MSB most significant bit

UTF-8 8-bit Unicode transformation format as defined in ISO/IEC 10646

4.3 Naming conventions for numerical values

Integer numbers are expressed as bit patterns, hexadecimal values, or decimal numbers. Bit patterns
and hexadecimal values have both a numerical value and an associated particular length in bits.

Hexadecimal notation, indicated by prefixing the hexadecimal number by "0x", may be used instead
of binary notation to denote a bit pattern having a length that is an integer multiple of 4. For example,

© ISO/IEC 2022 - All rights reserved 3
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0x41 represents an eight-bit pattern having only its second most significant bit and its least significant
bit equal to 1. Numerical values that are specified under a "Code" heading in tables that are referred to
as "code tables" are bit pattern values (specified as a string of digits equal to 0 or 1 in which the left-
most bit is considered the most-significant bit). Other numerical values not prefixed by "0x" are decimal
values. When used in expressions, a hexadecimal value is interpreted as having a value equal to the
value of the corresponding bit pattern evaluated as a binary representation of an unsigned integer (i.e.,
as the value of the number formed by prefixing the bit pattern with a sign bit equal to 0 and interpreting
the result as a two's complement representation of an integer value). For example, the hexadecimal
value OxF is equivalent to the 4-bit pattern '1111" and is interpreted in expressions as being equal to the
decimal number 15.

5 Conformance

This documgnt shares common definitions for the structure of files (a sequence of objects; called poxes
here, and atpms in other similar file formats), and a common definition of the general stfucture|of an
object (the sjze and type).

File formats|representing either images, or image sequences shall be as specifiedin'Annexes A, B gnd C.
All these spdcifications require that readers ignore objects that are unrecognizable to them.

This documdnt takes precedence over those on which it is based, in any case where there are differpnces
or conflicts; however, no such conflicts are known to exist.

For better rdadability and understanding, the syntax description, forithe different file formats is dgne in
the same waly as in the base formats.

6 Colourspecification

JPEG XS (as| defined in ISO/IEC 21122-1) describeé§*only the encoded bitstream of an imagel The
integrated npultiple component transformation isionly responsible for a decorrelation of the different
colour comppnents allowing for the reduction.¢fthe entropy in the data. In order to properly display
or interpret [the image, it is essential that the colourspace of that image data is properly characterized.
For this pufpose, the respective container’ format or transport channel has to signal the cqrrect
colourspace The defined formats in this;document for JPEG XS signals the colour space as specified in
Rec. ITU-T H{273 | ISO/IEC 23091-2.

7 Organjzation of the document

Annex A spefifies the JXSfile format for still images. It is based on the box-based format defined n the
JPEG 2000 fgdmily of standards, for example JPEG 2000 (Rec. ITU-T T. 800 | ISO/IEC 15444-1). The boxes
carry additignal infermation supporting the use of the codestream as still image file format.

peCifiés the integration of JPEG XS c
ISO/IEC 14486x or use of image sequences as movi

odestreams in the ISOBMFF (as defingd in

Annex C specifies the integration of JPEG XS codestreams in the HEIF file format (as defined in
ISO/IEC 23008-12) allowing the integration of both still images as well as movies in one format.

Annex D specifies the Media Type registration for JPEG XS codestreams solely any file format container,
i.e. not contained within the file formats specified by Annex A, Annex B or Annex C.

4 © ISO/IEC 2022 - All rights reserved
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Annex A
(normative)

Use of JPEG XS codestreams in still image file format -

General

JXS

This annex defines a still image file format that applications may choose to wrap a codestré
a JPE( XS compressed image. While not all applications will use this format, many applicat
that if meets their needs. However, those applications that do implement this file format sha

it as
form

This

S|

—- n

—- n

—- n

A2

A.2.1

The ]
with
appli
usefu
and ¢

Conc
of inf
infor

escribed in this entire annex. This specification is based on the same syntax-as the b

Annex:
pecifies a binary container (file) for both image and metadata;

pecifies a mechanism to indicate image properties, suchcas“the tonescale or colouy
mage;

pecifies a mechanism by which readers can recognizé the existence of intellectual pr¢
hformation in the file;

pecifies a mechanism by which metadata (including vendor-specific information) car
h files specified by this document.

Specification of the JXS file format

General

S file format provides afoundation for storing application specific data (metadata) i1
a JPEG XS codestream, Such as information which is required to display the ima
Cations require a similar set of information to be associated with the compressed imz:
1 to define the format of that set of data along with the definition of the compressio
odestream syntaxk.

eptually, theJXS file format encapsulates the JPEG XS codestream along with othet
ormation/about that codestream. The building-block of the JXS file format is callg
mation‘contained within the JXS file is encapsulated in boxes. This document defines s

of bo

it for JPEG 2000 in ISO/IEC 15444-1:2016, Annex I or ISO/IEC 15444-2:2004, Annex M.

am based on
ons will find
1l implement
ox-based file

space of the

perty rights

be included

) association
ge. As many
1ge data, it is
h technology

core pieces
d a box. All
everal types
an be found

€s{ the definition of each specific box type defines the kinds of information that ¢
Withiﬁ-mmwmﬂmrvﬂﬂwdeﬁmﬁvmmﬁm&—

A.2.2 File identification

JXS files can be identified using several mechanisms. When stored in traditional computer file systems,
JXS files should be given the file extension ".jxs" (readers should allow mixed case for the alphabetic
characters). Another possibility is to identify the file by the Signature box (A.5.1) and the File Type box
(A.5.2).

A.2.3 File organization

A ]XS file represents a collection of boxes. Some of those boxes are independent, and some contain other
boxes, so called superboxes. The binary structure of a file is a contiguous sequence of boxes. The start

© ISO/IEC 2022 - All rights reserved
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of the first box shall be the first byte of the file, and the last byte of the last box shall be the last byte of
the file.

The binary structure of a box is identical to ISO/IEC 15444-1:2016 and defined in A.3.

Logically, the structure of a JXS file is as shown in Figure A.1. Boxes with dashed borders are optional in
conforming JXS files. However, an optional box may define mandatory boxes within that optional box.
In that case, if the optional box exists, those mandatory boxes within the optional box shall exist. If the
optional box is not present, then the mandatory boxes within those boxes shall also not be present.

JXS File

P2 =S = P~Ik ¢ P~ WP~ T)

-
| JPEG XS Video Support box (superbox) (A.5.3) |
: JPEG XS Video Information box (A.5.3.2) :
: JPEG XS Profile and Level box (A.5.3.3) :
Il r-————-—-—-—- - - ———— — = 1
| {
| |
| |
| |
| |

JPEG XS Header box (A.5.4)
Image Header box (A.5.4.2)
Colour Specification box (4.5.4.3)

[ Channel Definition box (A.5.4.4) ]

I Exif box (A.5.4.5) |

L e e e A e — — 4
____________________ A
I IPR box (A.5:6) _:

| UVID Info boxes (superbox) (A.5.9)
UUID List box (A.5.9.2)
Data Entry URL box (A.5.9.3)

F———&

(‘nnh'gnmlc Codestream box (A g I;)

Figure A.1 — Conceptual structure of a JXS file

Figure A.1 specifies only the containment relationship between the boxes in the file. The JPEG XS
Signature box shall be the first box in a JXS file, the File Type box shall immediately follow the JPEG XS
Signature box and the JPEG XS Header box shall fall before the Contiguous Codestream box. For other
boxes, a particular order of those boxes in the file is not generally implied.

The file shown in Figure A.1 is a strict sequence of boxes. Other boxes may be found between the boxes
defined in this document. However, all information contained within a JXS file shall be in the box format;
byte-streams not contained in the box format shall not be found in the file.

6 © ISO/IEC 2022 - All rights reserved
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As shown in Figure A.1, a JXS file contains a JPEG XS Signature box, JPEG XS Header box, and one or
more Contiguous Codestream boxes. A JXS file may also contain other boxes as determined by the
file writer. For example, a JXS file may contain several XML boxes (containing metadata) between the
JPEG XS Header box and the first Contiguous Codestream box.

A.2.4 Greyscale, colour, multi-component specification

One of the most important aspects of a file format is that it specifies the colourspace of the contained
image data. In order to properly display or interpret the image data, it is essential that the colourspace of
thatimage is properly characterized. The JXS file format provides one method to specify the colourspace
of the image based on coding-independent code points (CICP). The CICP enumerated method specifies
the cplourspace of an image by the Use of tNree numeric values that identities the cotourspace. The set
of supported colourspaces is specified in A.5.4.3. The allowed values are a subset ofthe| code points
definpd in Rec. ITU-T H.273 | ISO/IEC 23091-2.

A.2.3 Inclusion of auxilliary channels

In many applications, components other than the colour channels are required (auxilliary channels).

For ©
infor
vided
inclu

The ]
defin
the |}
the ¢
the c

decompressed image can be processed through-any needed colourspace transformations.

How

A.2.6
One i
Some

the ]
may |

A.2.7

All ¢
defin
defin

xample, many images used on web pages contain opacity information; the brows
mation to blend the image into the background. Another example-is the use of alpha
production; video mixers use this alpha channel to mix multiple images. It is thus
le both the colour and auxiliary channels within a single cedestream.

XS file format provides a means to indicate the presenceof auxiliary channels (such a
e the type of these channels, and to specify the ordeting and source of these. When a1
(S file, it determines the ordering and type of each)component. The application shal
bmponent definition and ordering from the JXS%ile with the component ordering a
blourspace specification. Once the file compehents have been mapped to the colour ¢

hpplications respond to opacity or other auxiliary channels is outside the scope of thi

Metadata
mportant aspect of the JXS file format is the ability to add metadata to a JXS file.

of the boxes provide a‘set of tools by which applications can add vendor-specific in
(S file format, like the Exif box or the XML box. These boxes are optional in conform
pe ignored by conforming readers.

Conformance with the file format

nforming/ files shall contain all boxes required by this document, and those boxe
ed i this document. Also, all conforming readers shall correctly interpret all rec
pdlinthis document and thus shall correctly interpret all conforming files.

er uses this
channels in
desirable to

5 opacity), to
eader opens
then match
s defined by
hannels, the

5 document.

formation to
ing files and

5 shall be as
juired boxes

Because all information is encapsulated in boxes, and all boxes have types, the format provides a
simple mechanism for a reader to extract relevant information, while ignoring any box that contains
information that is not understood by that particular reader. In this way, new boxes can be created,
through this or other International Standards. Also, any new box added to a JXS file shall not change the
visual appearance of the image.

Defining boxes for private implementation purposes is discouraged. Instead, implementation-specific
metadata should be carried by UUID boxes as specified in A.5.8.
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A.3 Concept of boxes

A.3.1 Key

to graphical descriptions

Each box is described in terms of its function, usage and length. The function describes the information
contained in the box. The usage describes the logical location and frequency of this box in the file. The

length descr

ibes which parameters determine the length of the box.

These descriptions are followed by a figure that shows the order and relationship of the parameters in
the box. Figure A.2 shows an example of this type of figure. Arectangle is used to indicate the parameters
in the box. The width of the rectangle is proportlonal to the number of bytes in the parameter A shaded

rectangle (dfa

and a grey area between them mdlcate arun of several of these parameters Aseqs

s of multiple parameters with superscripts separated by a grey area indicates a'tun jﬁlthat
a

superscripts
of two group
group of par

hmeters (one set of each parameter in the group, followed by the next set of each’par

in the group). Optional parameters or boxes are shown with a dashed rectangle.
8-bit pararheter  32-bit parameter Run of N parameters Optional paramet]
BN T
|
C D E &F\\ GO GN-l H I0 gt ]M-l 77£‘77J
16-bif parameter Variable size Run of M sets of

The figure ig

are repeated,

parameters

implies that
]9 and JM-1 s}
and JM-1 (M

this box.

After the lis
other tables

Some boxes
size of a sup

In addition,

parameter parameters

Figure A.2 — Example of the box description figures

there are N different parameters, G, in a row. The group of parameters HO and HM-

L is a table that-either describes the allowed parameter values or provides referen
that describeithese values.

may carry.0ther boxes as payload data. Such boxes are denoted as superboxes. The pa
brbox iS\given by the sum of the box lengths of all the boxes it contains.

n@figure describing the contents of a superbox, an ellipsis (...) is used to indicate th

followed by a list that describes theimeaning of each parameter in the box. If param
the length and nature of the run*of parameters is defined. As an example, in Figur
C, D, E and F are 8-, 16-, 32-bit and variable lengths, respectively. The notation G® ang

pecify that the box will canfain HY, followed by ]9, followed by H! and J1, continuing to
nstances of each parameter in total). Also, the field L is optional and may not be fou

with
lence

eter

eters
b A.2,
GN-1
, and
HM-1

nd in

es to

yload

ht the

contents of

L1 £i1 lLeai 4 L £ +£3 H dafi J A 1. L £ 1
LITC TITCT OTTWTTIT TWUTDUATS AT T TIOT SPTLITICAITy  UTTITICU. ATy DUA(UT  STUUTTICTUTU

unless otherwise specified by the definition of that box, may be found in place of the ellipsis.

xes),

For example, the superbox shown in Figure A.3 shall contain an AA box and a BB box, and the BB box
shall follow the AA box. However, there may be other boxes found between boxes AA and BB. Dealing
with unknown boxes is discussed in A.6.

\
N

Figure A.3 — Example of the superbox description figures

N\
\

BY
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A.3.2 Box definition

Physically, each object in the file is encapsulated within a binary structure called a box. That binary
structure is as in Figure A.4, and detailed in Table A.1.

77777 ] 1 \\\\\\

§DBOX\

LBox TBox

Figure A.4 — Organization of a box

LBoA

TBox

XLBd

DBox

X

Box length. This field specifies the length of the box, stored as a 32-bit big-ghdi
integer. This value includes all of the fields of the box, including the lengthand
value of this field is 1, then the XLBox field shall exist and the value of that field
the actual length of the box. If the value of this field is 0, then the length of the

known when the LBox field was written. In this case, this box contains all byte
end of the file. If a box of length 0 is contained within another box (its superbo
length of that superbox shall also be 0. This means that this box is the last box

The values 2-7 are reserved for ISO/IEC use.

Box type. This field specifies the type of informationfound in the DBox field. T
this field is encoded as a 32-bit big-endian unsignedinteger. However, boxes ar
referred to by an ISO/IEC 646 character string translation of the integer value
types defined within this document, box typé€s are indicated as both character]
mative) and as 4-byte hexadecimal integers (informative). Also, a space charag
in the character string translation of the box type as “\040". All values of TBox
within this documentare are reserved for ISO/IEC use.

an unsigned
type. If the

| shall be
box was not
s up to the
k), then the
in the file.

he value of
e generally
For all box
string (nor-
ter is shown
not defined

Box extended length. This field specifies the actual length of the box if the value of the

LBox field is 1. This field is stored as an 64-bit big-endian unsigned integer. Th
cludes all of the fields of the box, including the LBox, TBox and XLBox fields.

Box contents. This field«¢ontains the actual information contained within this
mat of the box contents depends on the box type and is defined individually fo1

Table A.1 — Binary structure of a box

e value in-

box. The for-
" each type.

Field name Size (bits) Value
0,1, or
LBox 32 8 to (232- 1)
TBox 32 Variable
64 16 to (264-1); if LBox =1
XLBox 0 Not applicable; if LBox # 1
AnY ] A4 iall 1L ialal

For example, consider the illustration in Figure A.5 of a sequence of boxes, including one box that
contains other boxes:
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Box 0 Box 1 Box 2 Box 3 Box 4
LBoxg LBox, LBox3 LBox4
LBox;

Figure A.5 — Illustration of box lengths

As shown ir

Figure A.5, the length of each box includes any boxes contained within that 'beX. For

example, thglength of Box 1 includes the length of Boxes 2 and 3, in addition to the LBox and\FBox fields
for Box 1 itself. In this case, if the type of Box 1 was not understood by a reader, it would’net recognize
the existence of Boxes 2 and 3 because they would be completely skipped by jumpingthe length aof Box
1 from the bpginning of Box 1.

A.4 Overview of defined boxes

Table A.2 lis{s all boxes defined by this document. Indentation within the'table indicates the hierar¢hical
containment structure of the boxes within a JXS file.

The following boxes shall properly be interpreted by all conforming readers. Each of these

pboxes

conforms to(the standard box structure as defined in A.3. The following clauses define the value pf the
DBox field fijom Table A.1 (the contents of the box). It is assuted that the LBox, TBox and XLBox fields
exist for each box in the file as defined in A.3.

Table A.2 — Defined boxes

Box name Type Supéerbox | Required? Comments
yp P q
JPEG XS Signature box 1 IXS\ 040" This box uniquely identifies the file
No Required |as being part of the JPEG XS fam|ly of
(A.5.1) (0x4A58 5320) files.
This box specifies file type, versjon
File Type box ' Fhyp” and compatibility information, if-
No Required |cluding specifying if this file is a|con-
(A.5.2) (0X6674 7970) forming JXS file or if it can be read by
a conforming JXS reader.
JPEG XS Videp Support 'jpvs' v Ovtional This box supports video informdtion
es tiona
box (A.5.3) (0x6A70 7673) p for JPEG XS codestreams.
JPEG XS Viideo "Jpvi! No Required This box describes video informp-
Informatiph.box (0x6A70 7669) tion.
JPEG XS Profile and "Jxpl' No Required Th(iislboxlspecifies the used profile
Level box (0X6A78 706(:) anda level.
Buffer Model 'bmdm' onal This box defines buffer model
Description box (0x626D 646D) No Optional | parameters.
Mastering Display "dmon' N Ovtional This box describes the display char-
0 tiona ioti ; ;
Metadata box (0x646D 6f6E) p acteristics of the mastering display.
JPEG XS Video "ptp! This box describes parameters for
Transport No Optional |packet-based video stream trans-
Parameter box (0x6A70 7470) port.

10

© ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=40df08cd9dd8aa9292d940fce4c4a7cb

ISO/IEC 21122-3:2022(E)
Table A.2 (continued)
Box name Type Superbox | Required? Comments
JPEG XS Header box "yp2h’ This box contains a series of boxes
Yes Required |that contain header-type information
(A.5.4) (0x6A70 3268) about the file.
Vihdr' This box specifies aspects of the
Image Header box No Required |image geometry, number of
(0x6968 6472) components and bit depth.
Colour Specification 'colr' N Required This box specifies the colourspace of
0 equire i
box (0x636F 6C72) d the image.
N ' ' This box specifies the type and or-
cdef
(éllannel Definition No Optional |dering of the components within the
X (0x6364 6566) codestream.
Ekith 'Exif! N Outional This box specifies data als defined in
xif box 0 tiona
(0x4578 6966) p Annex A.5.4.5.
Contjguous Codestream 1ipoa! This bpx contains the coflestream as
box Jpec No Required |defined by ISO/IEC 2112p-1.
(A5.5) (0x6A70 3263)
Intellectual Property box 'Jp2i" ) This box contains intellectual prop-
(A.5.6) (0x6A70 3269) No Optjonal erty information about the image.
XML box "xm1\040" This box provides a tool py which
] No Optional |vendors can add XML fofmatted
(AL (0x786D 6C20) information to a JXS file.
. This box provides a tool py which
UuID box 'uuid’ Rio Optiona] | vendors can add additiopal informa-
(A.5.8) (0x7575 6964) P tion to a file without risKing conflict
with other vendors.
' This box provides a tool py which a
UUID Info box 'uint! Yes Optional | vendor can provide access to addi-
(A.5.9) (0x7569 6E66) p tional information assocjiated with a
UUID.
'Wlst’ This box specifies a list ¢f UUIDs.
UPID List box No Optional
(0x756C 7374)
"url\040"' This box specifies a URL
URL box No Optional
(0x7572 6C20)
NOTH1 Indented box names indicate that the corresponding boxes are contained within the |non-indented

superpox preceding it.

A confforining JXS file may contain boxes not known to applications based solely on this d

cument. If a

- 1 £ 1 P TR PR | 4 1 4 A IR T § T B 3 PR TP |
Confbl IIIIIE TCAUCT THIUS d DUX LIIdU IL UOTS TTOU UTTUCT SUAITU, TU SIIAIT SKIP dIIU TZIIOTC U4t DOX.

A.5 Defined boxes

A.5.1 JPEG XS Signature box

The JPEG XS Signature box identifies that the format of this file is defined by the JPEG XS International
Standard, as well as providing a small amount of information which can help determine the validity of
the rest of the file. The JPEG XS Signature box shall be the first box in the file.

The type of the JPEG XS Signature box shall be 'gxs\040' (0x4A58 5320). The length of this box shall be
12 bytes. The contents of this box shall be the 4-byte character string '<CR><LF><0x87><LF>' (0x0D0A

© ISO/IEC 2022 - All rights reserved
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870A). For file verification purposes, this box can be considered a fixed-length 12-byte string which
shall have the value: 0x0000 000C 4A58 5320 0DOA 870A.

The combination of the particular type and contents for this box enable an application to detect a
common set of file transmission errors. The CR-LF sequence in the contents catches bad file transfers
that alter newline sequences. The final linefeed checks for the inverse of the CR-LF translation problem.
The third character of the box contents has its high-bit set to catch bad file transfers that clear bit 7.

A.5.2 File Type box

The File Type box specifies the International Standard which completely defines all of the contents

ional

of this file,

Standards, with which this file is compatible, and thus the file can be properly interpreted W

the scope of

arall o Py Barata lict £ o dao dafimad b ot o D Hara-ad-datian. L Taad oo o
ST WTT a5 o SstpdaratC—TIISt O 1 Cattrs; atTmCt oy Ot T IcCCOTITITIC IO atrOTTS | IIrcCTTrer

that other standard. This box shall immediately follow the JPEG XS Signature box

rithin
This

differentiatds the standard which completely describes the file from other standards thatlinterpret a

subset of the

All files shal

7970). The cpntents of this box shall be as in Figure A.6 and Table A.4.

BR Brand. This field specifies the International Standard which completely defines this fi
[his field is specified by a four-byte string ofISO/IEC 646 characters. The value of thi

file.
contain one and only one File Type box. The type of the File Type box shall'be 'ftyp' (0

,,,,, ‘,,,,, ,,,,,‘,,,,,,
BR MinV cL’ A

Figure A.6 — Organization of the contents of‘a File Type box

ield is defined in Table A.3:

Table A.3 — Allowed Brand values

Value Meaning
'Jxs\040"' |Annex A

other values Reserwved for other ISO/IEC uses

n addition, the Brand field shall be considered functionally equivalent to a major vers

n the JXS file format, shall define a different value for the Brand field.

fthe value of the Brand field is not ' jxs\040", then a value of ' xs\040' in the Comp3

creator of the file.

(6674

le.

12}

ion

humber. Adnajor version change (if there ever is one), representing an incompatible chhange

ti-

bility list indicates that a JXS reader can interpret the file in the manner intended by the

Minor version. This parameter defines the minor version number of this JXS specification

for which the file conforms. The parameter is defined as a 32-bit big-endian unsigned

integer. The value of this field shall be zero. However, readers shall continue to parse and

interpret this file even if the value of this field is not zero.
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CLi Compatibility list. This field specifies a code representing this document, another stand-
ard, or a profile of another standard, to which the file conforms. This field shall be encoded
as a four-byte string of ISO/IEC 646 characters. A file that conforms to this document shall
have at least one CLi field in the File Type box, and shall contain the value 'jxs\040' in one
of the CLi fields in the File Type box, and all conforming readers shall properly interpret all
files with '9xs\040' in one of the CLi fields.

Other values of the Compatibility list field are reserved for ISO/IEC use.
The number of CLi fields is determined by the length of this box.
Table A4 — Format ofthe contents of the File |§;pe box
Field name Size (bits) Value
BR 32 0 to (232- 1)
MinV 32 0
CLi 32 0 to (282-1)

A.5.3 JPEG XS Video Support box (superbox)

A.5.311 General

The JPEG XS Video Support box contains information relevant for using JPEG XS codestreams in a video,

such jas video information (framerate, no. of fields, etc.); buffer model description data :Er mastering

display metadata. This box is an optional superbox. Ifcthe JPEG XS Video Support box is yised in a JXS
file, gt least the JPEG XS video information box and ‘the JPEGXS Profile and Level box ar¢ mandatory.

For retransmitting of JPEG XS codestreams over-Internet protocols or over SDI link channels, it is

recorpmended to store also the original buffer model description data used during the encpding.

The tlype of the JPEG XS Video Support box shall be 'jpvs' (0x6A70 7673).

This pox contains several boxes. Othen'boxes may be defined in other standards and ma}y be ignored

by conforming readers. Those boxescontained within the JPEG XS Video Support box that are defined

within this document are as in Figure A.7:

jpvi jxpl ! bmdm ] dmon L jptp |
| [ [ |
Figure A7 — Organization of the contents of a JPEG XS Video Support box

jpvi JREG XS Video Information box. This box specifies video specific data about frgme rate,
field coding, time code and max. bit rate. This box shall be the first box in the JPEG XS
Video Support box.

jxpl JPEG XS Profile and Level box. This box stores information about the used JPEG XS profile
and level as described in ISO/IEC 21122-2. This box shall be the second box in the JPEG XS
Video Support box.

bmdm Buffer Model Description box (optional). This box specifies metadata about the buffer
model used during the encoding.

dmon Mastering Display Metadata box (optional). This box specifies information on the Master-
ing Display.

iptp JPEG XS Video Transport Parameter box (optional). This box specifies information how a

decoder should be best parametrized for packet-based video transport.
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https://iecnorm.com/api/?name=40df08cd9dd8aa9292d940fce4c4a7cb

ISO/IEC 21122-3:2022(E)

A.5.3.2 JPEG XS Video Information box

If the JPEG XS codestream is used as part of a video stream or recorded from a video stream, this box
specifies the characteristics of the video stream.

The type of the JPEG XS Video Information box shall be 'jpvi' (0x6A70 7669) and contents of the box
shall have the format as in Figure A.8 and Table A.5:

brat frat schar tcod

Figure A.8 — Organization of the contents of a JPEG XS Video Information box

Table A.5 — Format of the contents of the JPEG XS Video Information box

Field name Size (bits) Value
brat 32 1to (232-1)
frat 32 Variable, four sub fields,
0 if frame rate'unknown
schar 16 Variable,three sub fields
tcod 32 HHMMSSFF
brat [he brat parameter specifies the maximum bitrate of the video stream. This parameter is

Hefined as a 32-bit big-endian unsigned integer which specifies a maximum instantaneous
hit rate that is not to be exceeded, expressgd in Mbits per second for the video stream|at

he specified frame rate. The maximum bit rate shall not exceed the bit rate specified for a
riven profile and level.

frat [he frat parameter specifies the frame rate in frames per second and is a 32-bit big erldian
insigned integer. The framerate is expressed by a rational number of the form numerator/
lenominator. If the frame rate is an integer, the denominator value shall be equal to 1{If
here are two video fields’per frame, then the video field rate is twice the frame rate. |f the
‘rame rate is unknown,the parameter is 0. The encoding of this parameter is specifiefl in

[able A.6:
Table A.6 — Format of the frat parameter
Field position Size (bits) Field name
Bit 31 (MSB) -Bit 30 2 Interlace_Mode
Bit 29 -Bit 24 6 Framerate_Denominator
Bit 23 - Bit 16 8 Framerate_Reserved
Bit 15- Bit 0 (LSB) 16 Framerate_Numerator

Interlace_Mode:

Interlace_Mode code shall specify whether the original picture is progressive or interlaced (as well as
field order in the latter case). Values and their meanings are listed in Table A.7.

14 © ISO/IEC 2022 - All rights reserved
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Table A.7 — Format of the contents of frat Interlace_Mode

Field value Meaning

0 Progressive frame (frame contains one full-height
picture)

1 Interlaced frame, first picture is top video field (top
field first)

2 Interlaced frame, first picture is bottom video field
(bottom field first)

3 Reserved

-3:2022(E)

NOTE
two fi

Frani

Framlerate_Denominator code shall specify the denominator value for calctilating the fi

listed

Frani
Reset

Frani

Framlerate_Numerator code shalkspécify directly the numerator value for calculating the f

NOTE
by Fr

elds comes first in the frame, and therefore is not an indicator of the field type itself.

1  The frat field does not change between the two fields of an interlaced frame. It specifie

erate_Denominator:

in Table A.8.
Table A.8 — Format of the contents of frat Framerate_Denominator
Field Value Meaning - denominator value
0 Reserved
1 denominator value is’1
2 denominator valué.is 1.001
3-63 Reserved
erate_Reserved:

ved for ISO/IEC, should be 0.

erate_Numerator:

1
imerate_Denominator, field value 2 (relates to denominator of 1.001). A frame rate of 24 fran

5 which of the

ame rate as

rame rate.

The NTSC frame raté 30/1.001 is correctly expressed as Framerate_Numerator field value 30 divided

hes/s is coded
denominator
brator 24 and

xels and is

as Frgmerate_Numerator field value 24 divided by Framerate_Denominator field value 1 (relates tg
value|1) and the frame rate typically referred to as 23.98 frames/s is coded as Framerate_Num
Framg¢rate_Denominator 2.
schar Théschar parameter specifies the sample (3.11) characteristics of the image p
defined as 2-Byte big-endian unsigned integer. Its encoding is specified in Table A.9:
Table A9 — Format of the schar parameter
Field position Size (bits) Field name

Bit 15 (MSB) 1 Valid_Flag

Bit 14 - Bit 8 7 Sample_Reserved

Bit 7 - Bit 4 4 Sample_Bitdepth

Bit3 - Bit 0 (LSB) 4 Sampling_Structure

Valid_Flag:

Valid Flag specifies if other schar subfields contain valid data, 1 for valid, 0 for invalid. In the case of
invalid signalling, all schar subfields shall be 0.

Sample_Reserved:

© ISO/IEC 2022 - All rights reserved
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Reserved for

ISO/IEC, should be 0.

Sample_Bitdepth:

Sample_Bitdepth code shall specify directly the bitdepth of the components minus 1 as defined also in

the ihdr BPC

. If not defined otherwise, it relates to all components.

Sampling_Structure:

Sampling_Structure code shall specify the sampling structure of the image. Values and their meanings
are listed in Table A.10.

NOTE2 Th
codestream, {
delivering the

Tcod

NOTE Th
arbitrary and
non-linear ed

A.5.3.3 JPEG XS Profile andLevel box

Thisboxstorx
Annex A. Al
parsers to i
follows the s

Table A.10 — Format of the contents of schar Sampling_Structure

Meaning N
4:2:2 (YCbCr)
4:4:4 (YCbCr)

4:4:4 (RGB)
4:2:0 (YCbCr)
4:2:2:4 (YCbCrAux)
4:4:4:4 (YCbCrAux)
4:4:4:4 (RGBAux)

Reserved

Field value c

BT wlw

4

Reserved

Ll |lwNniRk|lo

~

5

e Sampling Structure defines only the type of sampling, not the order of the components.
he component order is by default RGBAux or YCHCrAux. This does not prevent the decode
components to a transmission link or displaying.in another order like GBR.

ime code. This parameter is a 4-byte unsigned integer field in the form HHMMSSFF w
bpecifies the hour (HH: 0-23), minutes(MM: 0-59), seconds (SS: 0-59) and frame coun
[-60). The HH, MM, SS, and FF fieldsare individual bytes packed contiguously. This p3
pter specifies the time code of the Coded frame in the video stream.

e Tcod parameter signals thesrelative time at which a frame was recorded. The time ori
can be application deperident. The purpose of this field is to facilitate identification of fram
ting of video sequences.

es information aboutthe used JPEG XS profileandlevel as described inISO/IEC21122-2:
hough this information is redundant as it is also included within the bitstream, it
lentify-at an early stage if the decoder is able to decode the bitstream. Especially
ame'strategy as in the ISOBMFF (see ISO/IEC 14496-12).

In the
from

'hich
L (FF:
ram-

gin is
es for

2019,
helps
as it

The type of
shall have th

the JPEG XS Profile and Level box shall be 'jxp1' (0x6A78 706C) and contents of th
e formats as in Figure A.9 and Table A.11.

Ppih | Plev

Figure A.9 — Organization of the contents of a JPEG XS Profile and Level box

Ppih

Plev

16

Profile of the codestream as defined in ISO/IEC 21122-2

Level of the codestream as defined in ISO/IEC 211222-2
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Table A.11 — Format of the contents of the JPEG XS Profile and Level box

Field name Size (bits) Value
Ppih 16 Variable, defined in ISO/
IEC 21122-2
Plev 16 Variable, defined in ISO/
IEC 21122-2

A.5.3.4 Buffer Model Description box (optional)

This box stores all information related to the buffer model that is necessary to properl

ISO/IEC 21122-1 compliant codestream and test it for conformance with the buffer med
ISO/IEC 21122-2.

The tlype of the buffer model description box shall "omdm' (0x626D 646D) and contents of

have the formats as in Figure A.10 and Table A.12:

Tbmd

o
[a<

Ncg,hz

Ncg,vt

Figure A.10 — Organization of the contents of a Buffer Model Description bpx

Buffer model type. This parameter specifies the type of buffer model as define

[EC 21122-2.

This parameter shall be 0. All other values are reserved for ISO/IEC purposes.

decode an
b] defined in

he box shall

4 in 1SO/

Number of coefficient groups representing a horizontal blanking periods assumed in the

buffer model during which thetransmission channel continues transmission.

Number of coefficient groups representing a vertical blanking period assumed

er model during whichthe transmission channel continues transmission.

Table A.12 — Format of the contents of the Buffer Model Description box|

Field-name Size (bits) Value
Thmd 8 0,1,2
R, 8 0
Nog bz 16 0 to 65535
I\ 16 0 to 65535

A.5.315\ “Mastering Display Metadata box (optional)

in the buff-

This box specifies the characteristics of the mastering display metadata and the light level in the frame
or in a stream. The type of the mastering display metadata box shall be 'dmon' (0x646d 6f6e) and
contents of the box shall have the format as in Figure A.11:

XCO

YcO

Xcl

Ycl XCZ

Yc 2

Xwp Yo

Lmin Lmax

MCLL

MFALL

Figure A.11 — Mastering Display Metadata

© ISO/IEC 2022 - All rights reserved

17


https://iecnorm.com/api/?name=40df08cd9dd8aa9292d940fce4c4a7cb

ISO/IEC 21122-3:2022(E)

The following fields X o, Yoo, X1, Y1, Xeo) Yoo, Xyvp Yiyp Linin and Ly, correspond to the fields defined
in Reference. [14] The fields MCLL and MFALL shall be defined as in ANSI/CTA 861-G:2016. If these 12
fields have unknown values at the time of generating the frame or stream, the box shall not be included.

The parameters X,;and Y, shall be defined as 2-byte unsigned integers that specify the normalized x and
y chromaticity coordinates, respectively, of the colour primary component c; of the mastering display in
increments of 0.00002, according to the CIE 1931 definition of x and y as specified in ISO/CIE 11664-1
(see also ISO/CIE 11664-3 and CIE 15). For describing mastering displays that use red, green, and blue
colour primaries, index value c0 shall correspond to the green primary, c1 shall correspond to the blue
primary, and c2 shall correspond to the red colour primary. The values of X and Y shall be in the
range of 0 to 50 000, inclusive.

Xyp and Y, L shall be defined as 2-byte unsigned integers that specify the normalized x|4nd y
chromaticity coordinates, respectively, of the white point of the mastering display in _mermglized
increments ¢f 0.00002, according to the CIE 1931 definition of x and y as specified in ISQ/CIE 11664-1
(see also ISO/CIE 11664-3 and CIE 15). The values of X, , and Y, shall be in the range of 0-to 50 000.

L, and L | are 32-bit big-endian unsigned integers that specify the nominal maxim#m and minjmum
display luminance, respectively, of the mastering display. The minimum luminance of the mastering
display is computed by L,,;,%0.0001 cd/m?, the maximum luminance by L,&0.0001 cd/m?. L ; |shall

beless thanf. ...

At minimum|luminance, the mastering display is considered to have the;same nominal chromaticfity as
the white pojint.

MCLL - MaxCLL: This 16-bit field specifies the Maximum Content Light Level and corresponlds to
the brightes|t pixel in the entire stream. Its luminance is computed by MCLLxcd/m?2. It is meagured
according to|ANSI/CTA 861-G:2016, P.1.

MFALL - M3xFall: This 16-bit specifies the MaximumoFrame Average Light Level and corresporlds to
the highest frame average brightness per frame in'the entire stream. Its luminance is computgd by
MFALLx cd/m?2. It is measured according to ANSLACTA 861-G:2016, P.2.

If for some rg¢ason the MaxCLL or MaxFALL values are unknown, the value 0x0000 shall be used.

EXAMPLE As an example, Table A.13 coxtains values for Rec. ITU-R BT.709-5.

Table A.13 — Default values for mastering display parameters

Parameter Default value
Xc0 0x3A98
Yco 0x7530
Xcl 0x1D4C
Yci 0x0BB8
Xc2 0x7D00
Yc2 0x4074

Xwp 0x3D13
Ywp 0x4042
Lmin 0x00000064
Lmax 0x000F4240
MCLL 0x0000
MFall 0x0000

A.5.3.6 JPEG XS Video Transport Parameter box (optional)

If a JPEG XS codestream is transported over a packed-based network connection, this box provides
information a decoder may use to parametrize itself optimally to minimize the latency by adapting
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to the source of the stream. In particular, multi-core CPU decoder implementations may profit by
mirroring their assignment of slices to processing units to that of the encoder and the characteristics of
the network. The layout of the box is as depicted in Figure A.12, its contents is specified in Table A.15.

Rsync
Tseq

Slgs MTU

Figure A.12 — Organization of the JPEG XS Video Transport Parameter box

The parameters in the JPEG XS Video Transport Parameter box are specified as follows:

Slgs This field suggests to the decoder how many contiguous slices should be-assigned to the
same processing unit out of multiple parallel operating units to match'the strptegy of the
encoder. If SIgs is 0, no particular assignment of slices to processingunits is uggested.

If the decoder follows the information in this box, slices 0 to Slgs+1 would be pssigned to
the first available processing core, slices Slgs to 2xSlgs-1 to-the second, and go on.

Rsynic This field suggests to the decoder how many parallel decoding units should bg assigned
to decode the image with minimal latency. If the host system of the decoder cpnnot sup-
ply Rsync parallel processing units, it is suggested to’employ an integer fractjon or an

integer multiple of Rsync units to minimize latency.

If this field is 0, no particular number of parallel processing units is suggestedg.
Tseq This field identifies the size of the decoder input packet reordering buffer nedessary
to reshuffle incoming packets such thattheir payload data is in sequential ordler of the

encoded image data and the transport mechanism. The encoding of the Tseqffield is spec-
ified in Table A.14.

Table A.14--<Allowed value of the Tseq field

Value Meaning

0 Slice based transport, no requirements on the
size of the input reorder buffer are imposed
to ensure decoding of the stream, and the
only source of out-of-order packet delivery is
due to the transport channel itself. Decoders
may assume to operate successfully without,
or with only a minimally sized reorder buffer.

255 Codestream based transport. The only source
of out-of-order packet delivery is due to the
transport channel itself. Decoders may as-
sume to operate successfully without, or with
only a minimally sized reorder buffer

All other values Reserved for ISO/IEC purposes

MTU The value of this field shall be 0. All other values are reserved for ISO/IEC purposes.

© ISO/IEC 2022 - All rights reserved 19


https://iecnorm.com/api/?name=40df08cd9dd8aa9292d940fce4c4a7cb

ISO/IEC 21122-3:2022(E)

Table A.15 — Format of the JPEG XS Video Transport Parameter box

Field name Size (bits) Value
Slgs 16 0 to 65536
Rsync 8 0 to 255
Tseq 8
MTU 16

A.5.4 JPEG XS Header box (superbox)

A.5.4.1 Geperal

The JPEG XS|Header box contains generic information about the file, such as the number of components,

bits per component and colourspace. This box is a superbox. Within a JXS file, there shalllbe-exact]
JPEG XS Hegder box. The JPEG XS Header box may be located anywhere within the filé after th
Type box buf before the Contiguous Codestream box. It also shall be at the same level as the JP]

Signature an

The type of 1

This box contains several boxes. Other boxes may be defined in other standards and may be ignor

conforming
document ar

ihdr

colri

cdef

d File Type boxes (it shall not be inside any other superbox within thefile).

he JPEG XS Header box shall be 'jp2n' (0x6A78 7368).

readers. Those boxes contained within the JPEG XS Header®box that are defined withi

e asin Figure A.13:
_ AN \ SN
1 r \‘CO I‘O\\ e X1
AN Y N

Figure A.13 — Organization of thee contents of a JXS Header box

SO

Ncolr

A\

mage Header box. This box specifies information about the reference grid geometry,
lepth and the number of components. This box shall be the first box in the JPEG XS He
box and is specified in A.5.4-2:

Colour Specification boxes. These boxes specify the colourspace of the decompressed
mage. Their structures are specified in A.5.4.3. There shall be at least one Colour Spe
fication box withinthe JPEG XS Header box. The use of multiple Colour Specification

hoxes provides'the ability for a decoder to be given multiple optimization or compatib
bptions for eelour processing. These boxes may be found anywhere in the JPEG XS Hez:
hox provideéd that they come after the Image Header box. All Colour Specification boxe
thall be.centiguous within the JPEG XS Header box.

Chiannel Definition box. This box defines the channels in the image. Its structure is sp

y one
e File
LG XS

ed by
h this

Dit
ader

ility

ider
S

IC_

33 A T A4 Tlheclbosy oo bg £o 01 ey 1% nitlha IVC 1T d b ot

£3 L s o £ 1 adar 1d
et H Ao 1T 1HSHBOX uu;l_y DeTtotit au_y whereHitne J7x0 TIEaG et Box lJl oviacathat

comes after the Image Header box.

Exif

A54.2 Im

Exif box. This box contains additional metadata as specified in A.5.4.5.

age Header box

This box contains fixed length generic information about the image, such as the image size and number
of components. The contents of the JPEG XS Header box shall start with an Image Header box. Instances
of this box in other places in the file shall be ignored. The length of the Image Header box shall be
22 bytes, including the box length and type fields. Much of the information within the Image Header box
is redundant with information stored in the codestream itself.
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All references to "the codestream” in the descriptions of fields in this Image Header box apply to the
codestream found in the first Contiguous Codestream box in the file. Files that contain contradictory
information between the Image Header box and the first codestream are not conforming files. However,
readers may choose to attempt to read these files by using the values found within the codestream.

The type of the Image Header box shall be 'indr' (0x6968 6472) and the contents of the box shall have
the format as in Figure A.14 and Table A.16:

WIDTH

BPC
C
UnkC
IPR

HEIGHT NC

HEIGHT

WID

NC

BPC

Unk(

Figure A.14 — Organization of the contents of an Image Header box

Image area height. The value of this parameter indicates the height of the sample grid. This

field is stored as a 32-bit big-endian unsigned integer.

Image area width. The value of this parameter indicates the width of the samp
field is stored as a 32-bit big-endian unsigned integer.

e grid. This

Number of components. This parameter specifies themniimber of components in the code-

stream and is stored as a 2-byte big-endian unsignéd,integer. The value of this
be equal to the value of the N field in the picture_header () of the codestream
nel Definition Box is available, the order of the cemponents for colur images is
or Y-U-V-Aux.

Bits per component. This parameter specifies the bit depth of the components
stream, minus 1, and is stored as a 1-byte field.

The low 7-bits of the value indicate'the bit depth of the components. The MSB i
for ISO/IEC purposes and shalkbe 0.

Compression type. This parameter specifies the compression algorithm used t
the image data. The value’of this field shall be 12 for JPEG XS. It is encoded as a
signed integer. OtherVvalues are reserved for ISO/IEC use.

Colourspace unkhown. This field specifies if the actual colourspace of the imag
the codestream is known. This field is encoded as a 1-byte unsigned integer. Al
ues for this field are 0, if the colourspace of the image is known and correctly s
the Colourspace Specification boxes within the file, or 1 if the colourspace of tH
not knawn. A value of 1 is used in cases such as the transcoding of legacy imag
actual colourspace of the image data is not known. In these cases, while the co
interpretation methods specified in the file may not accurately reproduce the

respect to an original, the image should be treated as if the methods accurately

field shall
. If no Chan-
R-G-B-Aux

in the code-

5 reserved

b compress
1-byte un-

e data in
lowed val-
pecified in

e image is
es where the
ourspace
mage with

/ repro-

duced the image. Values other than 0 and 1 are reserved for ISO/IEC use.

IPR

Intellectual property. This parameter indicates whether this JXS file contains i

ntellectual

property rights information. If the value of this field is 0, this file does not contain rights
information, and thus the file does not contain an IPR box. If the value is 1, then the file
does contain rights information and thus does contain an IPR box as defined in A.5.6.

Other values are reserved for ISO/IEC use.
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A543 Co

Each Colour

of the decoppressed image data and identify associated processing for correct representati

the display.
integers, an
reconstructe
relevant colg

A JXS file m3
value of 5 ag
methods for
boxes after t
in those othd

The type of
Specificatior]

Table A.16 — Format of the contents of the Image Header box

Field name Size (bits) Value
HEIGHT 32 1to (232-1)
WIDTH 32 1to (232-1)

NC 16 1to 16 384

BPC 8 See Table A.17
C 8 12

Unk 8 Oto1l

IPR 8 Qto1l

Table A.17 — BPC values

Values (bits) Component sample (3.11) precision

MSB LSB
x000 0000 Component bit depth = value + 1. From 1 bit deep to, 16
to bits deep respectively (counting the sign bit, if appropri-
x000 1111 ate)
0xXX XXXX Components are unsigned values

All other values reserved for ISO/IEC use

our Specification box
Specification box defines one method by which.an application can interpret the colour

[his colour specification is to be applied to the channel, representing signed or uns
d associated with colours according :te“the Channel Definition box (see A.5.4.4)
d numerical values of channel number i are to be interpreted in combination wit
urspace definition.

ly contain multiple Colour Specification boxes, but shall contain at least one with a }

achieving "equivalent” results. A conforming JXS reader may ignore all Colour Specific
he first. However, readers conforming to other standards may use those boxes as d¢g
r standards.

a Colour Specification box shall be 'coir' (0x636F 6C72). The content of a G
box is as iniFigure A.15, and Table A.19.

MET
PREC

space
n on
gned
The
h the

ETH

its first Colour Specificatien-box. Other Colour Specification boxes may specify different

ation
fined

olour

Figure A.15 — Organization of the contents of a Colour Specification box

METH Specification method. This field specifies the method used by this Colour Specification
box to define the colourspace of the decompressed image. This field is encoded as a 1-byte
unsigned integer. The value of this field shall be 5, as defined in Table A.18.
Table A.18 — Allowed METH values
Value Meaning
5 Coding Independent Code Points CICP: This Colour Specification box shall
contain Coding Independent Code Points as defined in Rec. ITU-T H.273 | ISO/
IEC 23091-2 in the METHDAT field.
22
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Table A.18 (continued)

Value Meaning

the entire Colour Specification box.

other values |Reserved for ISO/IEC use. If the value of METH is not 5, there may be fields in
this box following the APPROX field, and a conforming JXS reader may ignore

PREC Precedence. This field is reserved for ISO/IEC use and the value shall be set to zero;

however, conforming readers shall ignore the value of this field. This field is

H A1 Lozt o 2ot
ad olsucu L U_y |3 3 lllLCsCl-

APPR Colourspace approximation. This field specifies the extent to which this\colc

unsigned integer.

METHDAT  Method data: This field contains additional data for the(selected colour sped
method.

Table A.19 — Format of the contents of the €olour Specification box

Field name Size (bits) Value
METH 8 5
PREC 8 0

APPROX 8 0
METHDAT 56 if METH=5 Variable

METHDAT values for the Coding Independent Code Points method

The Coding Independent Code Points)method contains colour specifications as enumerat
the METHDAT field, defined alsolin Rec. ITU-T H.273 | ISO/IEC 23091-2. The total lengt
fieldqis 56 bit in 5 subfields. Its:format is depicted in Figure A.16 and specified in Table A.2

CP TC MC |V

Key
CP  (OLOUR_PRIMARIES
TC TRANSEER_CHARACTERISTICS

specified as

ur spec-

ification method approximates the "correct” definition of the colourspace. The value
of this field shall be set to zero; however, conforming readers shall ignore thle value of
this field. Other values are reserved for ISO/IEC uses. This fieldisi$pecified as a 1-byte

ification

ed values in
h of all data
0:

MC MATRIX_COEFFICIENTS
Vv :[[IBEQ_FUH_R ANGEFLAG—CICP-RESERVED Bi

Figure A.16 — Organization of the contents of the METHDAT field for the CICP method

COLOUR_PRIMARIES Colour Primaries: This field contains an enumerated value for the
colour primaries as defined in Rec. ITU-T H.273 | ISO/IEC 23091-2
for video code points. This field is specified as an unsigned 2-byte

integer.
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TRANSFER_CHARACTERISTICS Transfer Characteristics: This field contains an enumerated value
for the transfer characteristics as defined in Rec. ITU-T H.273 | ISO/
IEC 23091-2 for video code points. This field is specified as an un-

MATRIX_COEFFICIENTS

VIDEO_FULL_RANGE_FLAG

signed 2-byte integer.

Matrix coefficents: This field contains an enumerated value for the
matrix coefficients as defined in Rec. ITU-T H.273 | ISO/IEC 23091-2
for video code points. This field is specified as an unsigned 2-byte

integer.

Video Full Range Flag: This flag specifies the scaling and offset

CICP_RESER

Table A

VED

values applied in association with the Matrix Coefficients as defined

in Rec. ITU-T H.273 | ISO/IEC 23091-2 for video code pointsCifithe

colorspace supports multiple value ranges, the value 1 indicates full
range. If the colourspace does not support multiple value fangep, the
value 0 shall be used. This field is specified as 1-bit field and this bit

is located as MSB in the V byte.

This field is reserved for future use by ISO/IEC/This field is

specified as a 7-bit field and these 7 bits ate-the least significant bits

of the V byte.

120 — Format of the contents of the Colour Specification box for the CICP methog

Field name Size (bits)
COLOUR_PRIMARIES 16
TRANSFER_CHARACTERISTICS 16
MATRIX_COEFFICIENTS 16

VIDEO_FULL_RANGE_FLAG

CICP_RESERVED

EXAMPLE Table A.21 shows examples of value combinations:.
[able A.21 — Example,of value combinations for Table A.18 (informative)
Colourgpace Definition COLOUR_ TRANSFER_ MATRIX_ VIDEO_FULL_
PRIMARIES | CHARACTERISTICS | COEFFICIENTS | RANGE_FLAG

IEC 61966-2-] sSRGB 1 13 0 0
IEC 61966-2-L sYCC 1 13 1 0
Rec. ITU-R BT.709-6 1 1 1 Oor1l
Rec. ITU-R BT.601-7625 5 6 5 Oor1l
Rec. ITU-R BT.601-7 525 6 6 6 Oor1l
Rec. ITU-R BT.Z020-2 9 I4or I5 9or I0 Oorl
Rec. ITU-R BT.2100-0 9 16 or 18 9 Oor1
Society of Motion Picture and Tele- 10 17 0 0
vision Engineers ST 428-1
(CIE 1931 XYZ as in I1SO/
CIE 11664-1)
Society of Motion Picture and Tele- 11 17 0 0
vision Engineers RP 431-2 (2011)
Society of Motion Picture and Tele- 12 17 0 0
vision Engineers EG 432-1 (2010)

24
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A.5.4.4 Channel Definition box (optional)

The Channel Definition box specifies the meaning of the samples (3.11) in each channel in the image.
The exact location of this box within the JXS Header box may vary provided that it follows the Image

Header box.

If a Channel Definition box is not present, a reader shall map component i to channel i, for

all components in the codestream.

There shall be at most one Channel Definition box inside a JXS Header box.

This box contains an array of channel descriptions. For each description, three values are specified: the
index of the channel described by that association, the type of that channel, and the association of that

chan

nel with particular colours. This box may specify multiple descriptions for a single ch

nnel.

If the
codes
1 and

The tlype of the Channel Definition box shall be 'cdef' (0x6364 6566). The contents of this
Figure A.17 and Table A.25:

as in

Cpih field of the picture_header is 1, a multiple component transform is spe¢ifi€
tream, the image shall be in an RGB colourspace and the red, green and blue calours afs channels 0,
2 in the codestream, respectively.

 within the

box shall be

N-1

Typ’ AsocOI cn™?

Figure A.17 — Organization of the contentsof a Channel Definition box

N Cn° Typ Asoc™!

Number of channel descriptions. This field specifies the number of channel des
this box. This field is encoded as a 2-byte big-endian unsigned integer.

criptions in

The value
nt Mapping
Component

Channel index. This field specifies.the index of the channel for this description
of this field represents the index of the channel as defined within the Componsg
box or the actual componentfrom the codestream if the file does not contain a
Mapping box. This field is encoded as a 2-byte big-endian unsigned integer.

he value of
his field is
re shown in

Channel type. This field specifies the type of the channel for this description. T
this field specifies the meaning of the decompressed samples in this channel. T
encoded as a 2-byte big-endian unsigned integer. Allowed values of this field a
Table A.22:

Table A.22 — Typ! field values

lue

Meaning

This channel is the colour image data for the associated colour.

Opacity. A sample value of 0 indicates that the sample (3.11) is 100 % transparent, and the max-
imum value of the channel (related to the bit depth of the codestream component) indicates a

100 % opaque sample.

Premultiplied opacity. An opacity channel as specified above, except that the value of the opacity
channel has been multiplied into the colour channels for which this channel is associated. Premul-
tiplication is defined as follows:

Sp=SKa/0pgy,

where S is the original sample (3.11), S, is the pre multiplied sample (the sample stored in the
image), a is the value of the opacity channel, and a,,,,, is the maximum value of the opacity chan-
nel as defined by the bit depth of the opacity channel.

3to (216- 2)

Reserved for ISO/IEC use

216-1

The type of this channel is not specified.

© ISO/IEC 2022 - All rights reserved
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Asoci Channel association. This field specifies the index of the colour for which this channel is
directly associated (or a special value to indicate the whole image or the lack of an associ-
ation). For example, if this channel is an opacity channel for the red channel in an RGB col-
ourspace, this field would specify the index of the colour red. Table A.23 specifies allowed
association values. Table A.24 specifies allowed colour indices. This field is encoded as a
2-byte big-endian unsigned integer.

Table A.23 — Asoc! field values
Value Meaning
0 Th N) Llldllll€1 ib dbbULidLUd ds> L}lc illldgc d>d WIIUIU (fUl C)&dlllplC, dll illdUpUlldEUL UPdLiLy bhdllllﬁl that
shquld be applied to all colour channels).
1to |This channelis associated with a particular colour as indicated by this value. This value is'used to
(216- 2) |asdociate a particular channel with a particular aspect of the specification of the colougspdce of this
image. For example, indicating that a channel is associated with the red channel of an RGB imagg
allgws the reader to associate that decoded channel with the Red input to an ICC priofile containgd
within a Colour Specification box. Colour indicators are specified in Table A.24;
216-1 |This channel is not associated with any particular colour.
Table A.24 — Colours indicated by the Asocifield
Class of colourspace | Colour indicated by the followingyalue of the Asoci field
1 2 3 4
RGB R G B
Greyscale Y
YCbCr Y Cb Cr

The values ip Table A.24 specify indices that have been assigned to represent specific "colours” apd do

not refer to gpecific channels (or components within the codestream). Readers shall use the infornjation

contained wjthin the Channel Definition box ta:détermine which channels contain which colours.

In this box, channel indices are mapped, from particular components within the codestream. Qolour

indices spedify how a particular channel shall be interpreted based on the specification df the

colourspace [of the image. There shall be one channel definition in this box for every colour required by
the coloursppce specification of this file as specified by the Colourspace Specification box.

For examplef the green colout in‘an RGB image is specified by a {Cn, Typ, Asoc} value of {i, 0, 2}, where i

bnent
with
bined

is the index ¢f that channel (either directly or as generated by applying the reverse multiple comp
transform t¢ the actualteomponents in the codestream). Applications that are only concerned
extracting the colour-€hannels can treat the Typ/Asoc field pair as a four-byte value where the com
value maps dlirectlyte’the colour indices (as the Typ field for a colour channel shall be 0).

In another e
(3.11) for th Z
blue channel. In that flle the followmg {Cn Typ, Asoc} tuples would be found in the Channel Def1n1t10n
box for the two opacity channels: {i, 1, 1}, {i, 1, 2} and {j, 1, 3}.

There shall be either exactly one opacity channel, exactly one pre-multiplied opacity channel, or neither
associated with a single colour channel in an image. Multiple channels can be associated with the same
colour, means there may be more than one channel with the same Typi and Asoci value pair.

If the codestream carries CFA pattern sensor data, the Channel Definition box indicates four channels
corresponding to the four colour filters (i,j,k[) of a CFA pattern sensor. In such a case, channel i would
be associated to red, channels j and k to green, and channel / to blue. The {Cn,Typ,Asoc} tuples in such
a case would be: {i,1,1}, {j,1,2}, {k,1,2}, {1,1,3}. The placement of the channels on the sensor grid array
is then found in the CRG marker of the codestream, see ISO/IEC 21122-1. Note that ISO/IEC 21122-1
assigns component 0 always to the red filter, components 1 and 2 to the green filter, and component 3 to
the blue filter, regardless of the physical arrangement of the sensor elements on the sensor.
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If the codestream contains only colour channels and those channels are ordered in the same order as
the associated colours (for example, an RGB image with three channels in the order R, G, then B), then
this box may not exist. If there are any auxiliary channels or the channels are not in the same order
as the colour indices, then the Channel Definition box (see Table A.25) shall be found within the JXS

Head

er box with a complete list of channel definitions.

Table A.25 — Format of the Channel Definition box

Parameter Size (bits) Value
N 16 1to (216- 1)
Cni 16 Qto (216- 1)
Typi 16 0 to (216-1)
Asocl 16 0to (216-1)
A.5.45 Exif box (optional)
The [Exif box specifies additional vendor specific camera data, as “ExifDataBlock| defined in
ISO/IEC 23008-12. The type of an Exif box shall be 'Exif' (0x4578 6966)."The contents of fhe box shall
be as|in Figure A.18:
EEXIF§
Figure A.18 — Organization of:the contents of the Exif box
Exif This field is ‘ExifDatablock’ as defiged in ISO/IEC 23008-12.
A.5.3 Contiguous Codestream box
The Contiguous Codestream box cantains a valid and complete JPEG XS codestream, as defined in
ISO/IEC 21122-1. When displaying.the image, a conforming reader shall ignore all codesfreams after
the fifst codestream found in thefile. Contiguous Codestream boxes may be found anywhgre in the file
exceqt before the JPEG XS Header box.
The tlype of a Contiguous:€odestream box shall be 'jp2c' (0x6A70 3263). The contents of the box shall
be as|in Figure A.19 and’Table A.26:
=N
O\
nCode
Figure A.19 — Organization of the contents of the Contiguous Codestream hox

Table A.26 — Format of the contents of the Contiguous Codestream box

Value
Variable

Field name
Code

Size (bits)
Variable
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Code This field contains a valid and complete JPEG XS codestream as specified by ISO/
IEC 21122-1 denoted as picture (). The codestream structure is repeated in Table A.27.
The left column of the table lists the structure as defined in ISO/IEC 21122-1, the right
column combines some of the elements of the structure for the definition of the
Codestream_Header()andthECodestream_Body(L

Table A.27 — JPEG XS codestream structure

Syntax as defined in ISO/IEC 21122-1 Simplified structure

Picture() {

SOC MarRer ()

capabilities marker ()

picture header ()

component table () Codestream Header ()
weights table()

other markers ()

extension marker ()

for (t=0,p=0; 'endofimage;t=t+1) {

slice header ()

for(u=O;u<Np[t];p=p+1,u=u+1) {

compute packet inclusion(p)

precinct header (p)

for(s=0;s<Npc[p];s=s+l) {

packet header (p, s) Codestream Body ()

packet body (p, s)
}

padding data ()

}

}
EOC marker ()

}

Codestream [Header () TheCodestream_Header()indudestheSOC_marker(Lthe
capabilitiesimarker(),thepictureiheader(),thecomponentitable(h
th6weights_table(), other_markers()andtheextension_markel()aS
defined in [SO/IEC 21122-1, where other markers ()indicates any mark-
er segment with a marker in the ranges 0xff16 to 0xff1f and 0xf£31 to

Oxff5f.

Codestream Bedy-t} Thetodestream Boay (7 IS @ Picture (7 as defimed miSOAEC21122-1
VvﬁhouttheCodestreamﬁHeader(L

A.5.6 Adding intellectual property rights information in JXS

This document specifies a box type for a box which is devoted to carrying intellectual property rights
information within a JXS file. Inclusion of this information in a JXS file is optional for conforming files.
The definition of the format of the contents of this box is reserved for ISO/IEC. However, the type of
this box is defined in this document as a means to allow applications to recognize the existence of IPR
information. Use and interpretation of this information is beyond the scope of this document.

In general, an IPR box found at the top level of the file specifies IPR for the file as a whole. IPR boxes may
be found at other locations, including inside superboxes defined by other International Standards. For
those IPR boxes, the rights specified refer to the entity defined by the containing superbox.
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The type of the Intellectual Property box shall be 'jp2i' (0x6A70 3269).

A.5.7 XML boxes

An XML box contains vendor-specific information (in XML format) other than the information contained
within boxes defined by this document. There may be multiple XML boxes within the file, and those
boxes may be found anywhere in the file except before the File Type box.

The type of an XML box is 'xm1\040" (0x786D 6C20). The contents of the box shall be as in Figure A.20:

N\

“DATAY

Figure A.20 — Organization of the contents of the XML box

DATA This field shall contain a well-formed XML document as defined by WW3C Recomimendation,
XML 1.0 (Fifth Edition).
The existence of any XML boxes is optional for conformingfiles. Also, any XML{box shall
not contain any information necessary for decoding the image to the extent that is defined
within this document, and the correct interpretationofithe contents of any XML box shall
not change the visual appearance of the image. All feaders may ignore any XML box in the
file.

A.5.8 UUID boxes

A UU[ID box contains vendor-specific information ‘ether than the information contained yithin boxes
definpd within this document. There may be multiple UUID boxes within the file, and thode boxes may
be foind anywhere in the file except before the'File Type box.

The type of a UUID box shall be "uuid' (0X7575 6964). The contents of the box shall be as in} Figure A.21

and Table A.28:
S :\w

ID NDATAY

Figure A.21 — Organization of the contents of the UUID box

ID Thisfield shall contain a 16-byte UUID as specified by ISO/IEC 11578. The valye of this
UUID specifies the format of the vendor-specific information stored in the DATA field and
the interpretation of that information.

DAT!/ This field containsvendor cnnr'lﬁr‘ information-The format of thisinformation is defined

outside of the scope of this document but it is indicated by the value of the UUID field.

Table A.28 — Format of the contents of a UUID box

Field name Size (bits) Value
UuID 128 Variable
DATA Variable Variable

The existence of any UUID boxes is optional for conforming files. Also, any UUID box shall not contain
any information necessary for decoding the image to the extent that is defined within this document,
and the interpretation of the information in any UUID box shall not change the visual appearance of the
image. All readers may ignore any UUID box.
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A.5.9 UUID Info boxes (superbox)

A.5.9.1 General

While it is useful to allow vendors to extend JXS files by adding information using UUID boxes, it is also
useful to provide information in a standard form which can be used by non-extended applications to get
more information about the extensions in the file. This information is contained in UUID Info boxes. A
JXS file may contain zero or more UUID Info boxes. These boxes may be found anywhere in the top level
of the file (the superbox of a UUID Info box shall be the JXS file itself) except before the File Type box.

These boxes, if present, may not provide a complete index for the UUIDs in the file, may reference UUIDs

not used in the Tile, and possibly may provide multiple rererences 1or the same UUID.

The type of
Figure A.22:

UList

DE

A.5.9.2 UUID List box

This box co

NN

QUList\&DE\

Figure A.22 — Organization of the contents of a UUID.Info box

JUID List box. This box contains a list of UUIDs for which this UUID Info box specifies
ink to more information. The format of the UUID List box is specified in A.5.9.2.

specified in A.5.9.3.

h UUID Info box shall be 'uinf' (0x7569 6E66). The contents of a UUID Info bgxyare|as in

Data Entry URL box. This box contains a URL. Ah@pplication can acquire more infornta-
ion about the UUIDs contained in the UUID List'‘box. The format of a Data Entry URL lox is

ntains a list of UUIDs. The type-of a UUID List box shall be ‘uist’ (0x756C 7374). The
contents of 4 UUID List box shall be as in Figure A.23 and Table A.29:

NU

A T T T
D’ IpNU?

NU

ID}

30

Figure A:23— Organization of the contents of a UUID List box

Number©fyUUIDs. This field specifies the number of UUIDs found in this UUID List bo;
[his field is encoded as a 2-byte big-endian unsigned integer.

D.This field specifies one UUID, as specified in ISO/IEC 11578, which shall be associafted

with the URL contained in the URL box within the same UUID Info box. The number of
UUIDi fields shall be the same as the value of the NU field. The value of this field shall be a

16-byte UUID.

Table A.29 — UUID List box contents data structure values

Parameter Size (bits) Value
NU 16 0 to (216-1)
UuID! 128 0 to (2128-1)
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This box contains a URL which can be used by an application to acquire more information about the
associated vendor-specific extensions. The format of the information acquired through the use of this
URL is not defined in this document. The URL type should be of a service which delivers a file (e.g., URLs
of type file, http, ftp, etc.), which ideally also permits random access. Relative URLs are permissible and
are relative to the file containing this Data Entry URL box.

The type of a Data Entry URL box shall be 'ur1\040' (0x7572 6C20). The contents of a Data Entry URL

box shall be as in Figure A.24 and Table A.30:

VERS

FLAG

LOC

A.6

A con
confa

A7

A.7.1

= FLAG OC\\

Figure A.24 — Organization of the contents of a Data Entry URL box

Version number. This field specifies the version number of th€)format of this b
encoded as a 1-byte unsigned integer. The value of this field shall be 0.

Flags. This field is reserved for other uses to flag particular attributes of this b

encoded as a 3-byte unsigned integer. The value of thjs field shall be 0.

Location. This field specifies the URL of the additional information associated

UUIDs contained in the UUID List box within.the same UUID Info superbox. Th
be encoded as a null terminated string encoded in UTF-8 as specified by ISO 1(

Table A.30 — Data Entry URL box contents data structure values

Parameter Size (bits) Value
VERS 8 0
FLAG 24 0

LOC varies varies

Dealing with unknown boxes

forming JXS file-may contain boxes not known to applications based solely on this d

rming reader finds a box that it does not understand, it shall skip and ignore that box

Still image JPEG XS coding files Media Type registration

General

x and is

ox and is

with the
e URL shall
646.

cument. Ifa

The file extension and Media Type of a file for a still image JPEG XS coding file usually reflect the major
brand in the FileTypeBox. For still image JPEG XS coding files defined in Annex A, the media type defined
here should be used. This annex provides a media type registration following IETF RFC 6838.
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A.7.2 Registration

Media type name: image

Media subtype name: jxs
Required parameters: none
Optional parameters: none

Encoding considerations:

Note:
LEF conversion,

binary

J-bit stripping etc

basebd is a suitable encoding

Files are binary and should be transmitted in a suitable encoding without CR/

Security considerations:

and other user-

the recipient,

The conveyed coded image files defined in Annex A of ISO/IEC 21d22-3

structure that can store image data, metadata corresponding to this)image

The data files have an extensibde|structur
that it is theoretically possible that metadata fields could be defing
the future that could be used to induce particular actidmns on the pa}
thus presenting additional security risksy
capability is currently not supported in the current referenced specificat

defined data.

Interoperalility considerations:

of capabilities

Published sgpecifications:

Applicationls: Multimedia,

Fragment identifier considerations:

Restrictions on usage: None

Additional |information:

Magic numbelr (s) :

ISO/CEC 21122-3

ISO/IEC 21122-3,

Imaging,

JPEG XS coded image files can conform to one ,0f~Several profiles and 1
(as specified in ISO/IEC 21122:-2) -
supported by a receiving decoder. As a resvlt,
decode and display an encoded JPEG XS images only to determine that the
cannot be rendered either partially or dhVvfull.

Pictunas,

None

Deprecated alias names for this type: N/A

Starts_mith 12-byte string 0x0000 000C 4A58 5320 O0DOA 870A,

Information techmd¥ogy — JPEG XS low-latency lightweight
coding system - Part 3: Transport and container formats

Scientific

but this tyj

not all of which m
implementations may attem

as specifi

se a
Hata,
£, soO
bd in
t of
e of
ions.

Pvels
by be
bt to
image

image

bd in

Bile extension(s): jxs
aVid 2 = 1o | innl fal <l L AY DL 2
Maetnteosh—tite—Tvp e N A
Object Identifiers: N/A
Intended usage: Common
Notes: None

Other general information:

It should be noted that selected metadata fields may encompass

information partly intended to protect the image against unauthorized use or distribution.
In this case, the intention may be that alteration or removal of the data in the fields would

be treated as an offence.
the image content.

32

Metadata fields may also contain information about the source of
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Annex B
(normative)

Use of JPEG XS codestreams in the ISOBMFF - Motion JPEG XS

B.1 General

This annex specifies the use of JPEG XS coding for timed sequences of images within files/pased on the
ISO bpse media file format (defined in ISO/IEC 14496-12), denoted Motion JPEG XS. The Mdtion JPEG XS
file fgrmat is designed to contain one or more motion sequences of JPEG XS compressed images, with
their|timing. It is intended as a ‘building block’, specifying only the video formatsAn appli¢ation would
be exjpected to combine Motion JPEG XS with suitable audio, metadata, etc..for'a completg¢ application
specification; that specification would normally select profiles and levelshof'Motion JPEG XS, and can
also gpecify application profiles and levels that apply to the integration.

Motign JPEG XS is expected to be used in a variety of applications,patticularly where JPEG XS coding
techrjology is already available for other reasons, or where thé high-quality frame-bas¢d approach,
with po inter-frame coding, is appropriate. These application areas include:

— digital still cameras,
— grror-prone environments such as wireless and the internet,

— lideo capture,

|
=

igh quality digital video recording forprofessional broadcasting and motion pictur¢ production
from film-based to digital systems,

— and high-resolution medical and satellite imaging.

Motign JPEG XS is a flexible format, permitting a wide variety of usages, such as editing, display,
inter¢hange, and streaming.

NOTH A sample in the centext of ISOBMFF (ISO/IEC 14496-12) is "all the data associated with h single time".
In thi$ annex, it is meantas'data associated with one coded image not "one element in the two-dimepsional image
array|which comprisesaeomponent”.

B.2 | Compatibility and technology derivation

B.2.1 Family members

This is a ‘building block’ specification; it defines how to store motion JPEG XS sequences in a file format
based on the ISO base media file format. It stands as a member of a family of specifications with common
formatting.

Since this is a building block specification, if audio is needed, then suitable audio support should be
selected from other specifications using the I[SO base media file format (ISO/IEC 14496-12).

These specifications share a common definition for the structure of a file (a sequence of objects, called
boxes here, and atoms in other similar file formats), and a common definition of the general structure
of an object (the size and type).

All these specifications require that readers ignore objects that are unrecognizable to them.

This specification takes precedence over those on which it is based, in any case where there are
differences or conflicts; however, no such conflicts are known to exist.
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B.2.2 Conformance

Implementations of motion JPEG XS decoders shall support the decoding of video tracks using
the JPEG XS coding technology. Files conforming to this specification shall contain at least one
motion JPEG XS video track.

B.2.3 Profiles and levels

The conformance to profiles is indicated in the file type box by the addition of the compatible profiles
as brands within the compatibility list. Annex A defines the brands for the available profiles in this
specification. Derived and application specifications based on this specification may define additional
brands.

B.3 Sample entry and sample formats for motion sequences

B.3.1 Gengpral

The sample pntry and sample formats for JPEG XS codestreams in the ISOBMFF are derived fro the
syntax in ISQ/IEC 14496-12 and defined in B.3.2 to B.3.5.

B.3.2 Definition

Box Types: "Jxsm'

Container: Sample Table Box (*stb1')
Mandatory:| Yes

Quantity: Exactly one

The format ¢f a sample (3.12) when the sampleséntry name is 'jxsm' is a JPEG XS codestream, ¢alled
Picture () Without the Codestream Header () a$ defined in A.5.5.

Each image presented to a JPEG XS decoderis logically formed by appending the content of a sample to
the content ¢f the JPEGXSCodestreamHtedderBox().

All images i} the sequence obey the.constraints of the profile and level indicators in the JPEG XS PJrofile
Box, if presept; if no specific profile is indicated, then the Main Profile 444.12 of ISO/IEC 21122-2| shall
be inferred (Ppih=0x3A40).

The values present in théwisualsampleEntry, its constituent boxes including the JPEG XS Video Support
box, and thg codestreams that these boxes describe, shall agree, to the extent that the formalt and
precision of [fields<allow. This agreement includes, but is not limited to, width and height information,
and the resqlution’declaration (within the accuracy permitted by the different representations)] Files
with conflicfs\are non-conforming and readers may attempt to decide which values are corregt, or
reject the file.

The fields horizresolution and vertresolution in the Visual Sample Entry indicate the highest
resolution component of the image (which is typically, but not required to be, the luminance, in an
image in which not all components have the same spatial sampling density).

If the coded images contain an alpha plane, a suitable value of ‘depth’, as indicated in the Visual Sample
Entry, shall be used.

Colour information may be supplied in one or more ColourInformationBoxes. These should be placed
in order in the sample entry starting with the most accurate (and potentially the most expensive to
process), in progression to the least. These are advisory and concern rendering and colour conversion,
and there is no normative behaviour associated with them; a reader may choose to use the most suitable.
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A ColourInformationBox with an unknown colour type may be ignored. Values of the field colour type
other than those documented here are reserved.

The ColourInformationBox is specific to the videosampleEntry defined in ISO/IEC 14496-12, and is not
to be confused with the ‘colr’ box defined in other standards such as the JPX File Format (Rec. ITU-T
T.801 | ISO/IEC 15444-2) or Annex A, which can be discriminated both by context and by the initial
bytes of the box. More specific, the method enumerated with the value 5 in Annex A is identical to the
method defined by 'nc1x' in the ColourlnformationBox specific to the videosampleEntry.

NOTE If there is a need for two images in each file-format sample (3.12), for example for support of interlaced
coding or separate alpha coding, this is indicated in the VideoSupportBox.

B.3.3 Syntax

// Visual Sequences

clasg JXSMSampleEntry () extends VisualSampleEntry ('jxsm') {
JREGXSVideoSupportBox () ; // as defined in Annex A.5.3
CqlourInformationBox () ; // as defined in ISO/IEC 14496-12
JREGXSCodestreamHeaderBox () ;

}

clasg JPEGXSVideoSupportBox () extends Box('Jjpvs') {

JREGXSVideoInformationBox () ; // as defined in Annex A.A5.'3.2
JHEGXSProfileandLevelBox () ; // as defined in Annex ANM3.3
BYfferModelDescriptionBox (); // optional, as defined (in‘'Annex A.5.3.4
MgsteringDisplayMetadataBox(); // optional, as defined in Annex A.5.3.5

}
clasd JPEGXSCodestreamHeaderBox () extends Box ('jxsH')J
Cddestream Header () ; // as defined imAnnex A.5.5

}
B.3.4 Semantics

In the¢ Visual Sample Entry:

— dompressorname the value "\016Motions JPEG xs" is suggested but not required (\O[16 is 14, the
ength of the string as a byte)

fa—

— depth takes one of the following-values; other values are reserved, and if found, the [composition
Hehaviour is undefined

(Jx18 - images are in colouwr with no alpha
(x28 - images aren-colour with alpha
In th¢ Colour Information Box:

— fprcoloup-type 'nclx':these fields are exactly the same fields as defined in Annex A forf METH value
§ in stillimage format JXS

— 1cé¢profile: shall be an ICC profile as defined in ISO 15076-1 or ICC.1 is supplied.

NOTE ICC.1:2010 is technically identical to ISO 15076-1:2010.

B.3.5 Example of sample entry formats

Example of a Visual Sample Entry for a Video with BT.709, 4k/60p, YCbCr, 4:2:2, 10 bit, Time Code
01:23:40:59 JPEG XS Main Profile, max. bit rate 2GBit/s,
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Table B.1 — Example values of Visual Sample Entry

Entries Size Value
VisualSampleEntryBox "Jxsm!

pre_defined u(16) 0

reserved u(16) 0

pre_defined u(32)ul 0

width u(16) 3840

height u(16) 2160

horizresolution w(32) 0x0048 0000

vertredolution u(32) 0x0048 0000 A~/

reserved u(32) 0 qpv

frame_lcount u(16) 1. fb e

compré¢ssorname char[32] '\Ol6Mot‘iq‘1/L6PEG XS!'

depth (reserved template) u(16) n&%é 18

pre_defined int(16) C " Vo
CleanApertureBox (optional) RN\ e
PixelAlspectRatioBox (optional) - O\ )
JPEGX$VideoSupportBox X "jpvs'
JPEGXSVideolnformationBox /. O} 'Jpvi'
brat u(32))" 2000
frat u(32) 0x0100 003C
schar u(16) 0x80R0
tcod P uE2) 0x0117 283B

JPEGXSProfileandLevelBox N 'jxpl’
Ppih N u(16) 0x3540
Plev O u(16) 0x2408

BufferModelDescriptionBox Lb‘bt‘i'onal)

M asteringDisplayMetada(aﬁi\J;( (optional)

ColourinformationBox N 'colr'
cplour_type ('\V‘ u(32) 'nclx!
cplour_primaries C)v u(16) 1
tlansfer_cha}}:ﬁfistics u(16) 1
n atrix_cg@‘f‘cients u(16) 1
f§1l_range_flag u(1) 0
ré¢ d u(7) 0

]PEGXSC(;destreamHeaderBox "JxsH'
Codestream Header () u(8)()

NOTE Table B.1 contains only exemplary values for some of the entries. Boxes typically contain additional

length fields and possibly other elements, so this table does not reflect a complete list of values.
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Annex C
(normative)

Use of JPEG XS codestreams in the HEIF image file format

General

This
in th¢
colled

NOTE
annex
Annej

e HEIF image file format specified in ISO/IEC 23008-12. Brands for a single injage
tion as well as image sequences are specified in C.4.

A "sample" in the context of ISOBMFF is "all the data associated with a“single time s
, "sample” is meant as data associated with one coded image, i.e. an element that is denoted
K A, not "one element in the two-dimensional image array which comprise§a,component", i.e.

notat

C.2

C.2.1

Clausd

on is used for consistency with ISO/IEC 23008-12.

JPEG XS images and image collections

General

e C.2 specifies requirements for ISO/IEC 23008212 files containing JPEG XS coded

Whe]tc a brand specified in subclause C.4.1 is among.the compatible brands of a file, the r
i

spec
The s
C.2.2

A cod
the ¢

Each

coded image item to thesbihary content of the JPEG XS Header item property.

ied in Clause C.2 shall be obeyed.
pecifications of ISO/IEC 23008-12:2017:Clause 6 apply.

Coded image item

ed image item of type 'jxs1 0x6A787331) isa picture() as defined in ISO/IEC 2117
destream Header () as defined in A.5.5, also denoted as codestream Body ().

codestream presented to a JPEG XS decoder is logically formed by appending the c

hnnex specifies a format to encapsulate JPEG XS images, image collections, and imaie sequences

d an image

tamp". In this
as "frame" in
A "pixel”. This

mage items.
pquirements

p2-1, without

ntent of the

C.2.3 JPEG XS Header item property

C.2.3|1 Definition

Box Type; "JxsH!

Property Type: Descriptive item property
Container: [temPropertyContainerBox
Mandatory (per an item): Yes, for an image item of type 'jxs1’
Quantity (per an item): One for an image item of type "jxs1'

Each coded image item as defined in ISO/IEC 23008-12 representing a JPEG XS image may have an
associated property that is a JPEGXSHeaderProperty.

The essential bit of the ltemPropertyAssociationBox shall be equal to 1 for an 'jxsH' item property
associated with an image item of type 'jxs1'.
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