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Foreword

ISO (the
Commis

International Organization for Standardization) and IEC (the International Electrotechnical
sion) 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
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cedures used to develop this document and those intended for its further maintenance.ate
d in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fdr
rent types of document should be noted. This document was drafted in accordance-with thie
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

t rights. ISO and IEC shall not be held responsible for identifying any or all such patert
etails of any patent rights identified during the development of the document will be in thie
tion and/or on the ISO list of patent declarations received (see www.ise:0rg/patents) or the [EC
tent declarations received (see http://patents.iec.ch).

e name used in this document is information given for the convenience of users and does nqt
e an endorsement.

bxplanation of the voluntary nature of standards, the{meaning of ISO specific terms anfd
ons related to conformity assessment, as well as information about ISO's adherence to thie
rade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.isp
foreword.html.
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fument was prepared by Joint Technical.@ommittee ISO/IEC JTC 1, Information technology,
mittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

b1l parts in the ISO/IEC 21122 series:¢an be found on the ISO website.
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|lback or questions on this document should be directed to the user’s national standards body.
e listing of these bodies can be found at www.iso.org/members.html.
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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
df content sources, e.g. embedding of subtitles, overlays or logos. Typical target compressign ratios
gnsuring visually lossless quality are in the range of 2:1 to 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 between a small
rfumber of lines down to below a single line.

—

his document specifies transport and container formats for JPEG XS codestreams. It alsq defines
hetadata that enriches transport protocols for transmission of image sequences, in order to facilitate
ransport, editing and presentation.

[l
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Information technology — JPEG XS low-latency lightwe
image coding system —

Part 3:

ight

Scope

his document defines transport and container formats for JPEG XS codestréams as spe

IBO/IEC 21122-1. It defines file formats for working with still image and motion‘image seque
n computer platforms and gives guidance on how to embed the codestream in transport
llowing internet-based communication.

—

his document uses already existing specifications for file formats and extends them for the em
f JPEG XS codestreams.

o

2 Normative references

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

Q

(]

50/1EC 646, Information technology — 1SO 7-bit'coded character set for information interchange

IBO/IEC 10646, Information technology —.Universal Coded Character Set (UCS)

]

50/1EC 11578, Information technology== Open Systems Interconnection — Remote Procedure (g

p—

50/1EC 11664-1, Colorimetry — Part 1: CIE standard colorimetric observers

Y

50/1EC 14496-12, Coding of-audio-visual objects — Part 12: ISO base media file format

]

BO/IEC 15076-1, Image~technology colour management — Architecture, profile format d
structure — Part 1: Based on ICC.1: 2010

Y

50/1EC 21122-1:2019, JPEG XS low-latency lightweight image coding system — Part 1: Core codin

IBO/IEC 21122-2:2019, JPEG XS low-latency lightweight image coding system — Part 2: Proj
Huffer models

5O/TEC 23008-12:2017, Information technology — High efficiency coding and media de

Yt

rified in
nce files
btreams,

bedding

content
lies. For
applies.

Il (RPC)

nd data

g system

files and

ivery in

Reterogeneous environments — Part 12: Image File Format

Rec. ITU-T H.273, Coding-independent code points for video signal type identification

JEITA CP-3451D, Exchangeable image file format for digital still cameras: Exif Version 2.31
ANSI/CTA 861-G:2016, A DTV Profile for Uncompressed High Speed Digital Interfaces

W3C REC-xml-20081126, Extensible Markup Language (XML) 1.0 (Fifth Edition), W3C Recomme
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3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

31
aux
auxiliary component channel typically used as opacity channel or alpha mask

3.2
big-endjan
in order|from the most significant to the least significant bits of a value representation

3.3
box
structuied collection of data describing the image or the image decoding precess

box confent
data wrapped within the box (3.3) structure

3.5
box type
kind of information stored with the box (3.3)

3.6
byte
group of 8 bits

3.7
coding-jndependent code point
CICP
code point based on enumerated.values for the definition of the colourspaces

Note 1 toentry: Code points defingd in Rec. ITU-T H.273.

3.8
HEIF
high effiiciency image file format

image file formatwhich can embed still images and motion sequences (3.10)

Note 1 to enfryyBased on ISO/IEC 23008-12.

3.9
JXS
still image file format with JPEG XS compressed images

3.10

motion sequence

movie

timed sequence of images

2 © ISO/IEC 2019 - All rights reserved
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3.11
sample
<coding> single element in the two-dimensional image array which comprises a component

Note 1 to entry: This definition is used in Annex A.

[SOURCE: ISO/IEC 21122-1:2019, 3.1.42, modified - The domain and Note 1 to entry have been added.]

3.12
sample

A

ISUBMFEF> all The data assocClated with a single time

Note 1 to entry: This definition is used in Annexes B and C as data associated with one coded imageina s

3.13
superbox
Hox (3.3) that carries other boxes as payload data

3.14
UTF-8
variable size character encoding

Note 1 to entry: The encoding is defined in ISO/IEC 10646.

4 Symbols and abbreviated terms

4.1 Symbols

N. number of components in an image

Hlev level a particular codestream conforms to

Hpih profile a‘particular codestream conforms to

Ficture () JPEGXS codestream as defined in ISO/IEC 21122-1

Qodestream Header () codestream header preceding the image data in the codestream ag
in A.5.5

Qedestream_Body () coded image data in the codestream without codestream Header (

defined in A.5.5

4.2 Abbreviated terms

dIE Commision Internationale de I'Eclairage
I[FOBMFF iso base media file format

LSB least significant bit

MSB most significant bit

4.3 Naming conventions for numerical values

equence.

defined

as

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 2019 - All rights reserved
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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 pamber45-

5 Conformance

[72)

This doqument shares common definitions for the structure of files (a sequence of objects, ¢alled boxe
here, and atoms in other similar file formats), and a common definition of the general/structure of ap
object (the size and type).

File formats representing either images, or image sequences shall be as specifiedinrAnnexes A, B and (.
All thes¢ specifications require that readers ignore objects that are unrecognizable to them.

This doqument 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.

For bettpr readability and understanding, the syntax description for the different file formats is done ip
the samg¢ way as in the base formats.

6 Colour specification

JPEG X{ (as defined in ISO/IEC 21122-1) describes;“only the encoded bitstream of an image. Thie
integratpd multiple component transformation is-ahly responsible for a decorrelation of the differert
colour cpmponents allowing for the reduction«0fthe entropy in the data. In order to properly displaly
or interpret the image, it is essential that theleolourspace of that image data is properly characterized.
For thig purpose, the respective contaiher” format or transport channel has to signal the correc
colourspace. The defined formats in thissdocument for JPEG XS signals the colour space as specified i
Rec. ITU-T H.273.

=Jr=s

7 Organization of the document

Annex A specifies the JXS+4ile format for still images. It is based on the box-based format defined in thee
JPEG 2000 family of standards, for example JPEG 2000 (Rec. ITU-T T. 800 | ISO/IEC 15444-1). The boxes
carry additional infofmation supporting the use of the codestream as still image file format.

Annex B speeifiés the integration of JPEG XS codestreams in the ISOBMFF (as defined i
ISO/IEC|14496-12) for use of image sequences as movie in a file format.

-

AnneX L shacifiac tha intagration of IDEC YO ~ndactranmce 1n tha HETER filag format (¢ dafinad 1
Speeies—Rehtte St oo o—feaeStredHmS—H— e r— e erdtt—aS—aedhea—

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 bare any file format container.

4 © ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=a0cbfdd9fb07b078ce99780ae94c0ae6

ISO/IEC 21122-3:2019(E)

Annex A
(normative)

Use of JPEG XS codestreams in still image file format - JXS

o

.1 General

his annex defines a still image file format that applications may choose to wrap a codestream 1
JPEG XS compressed image. While not all applications will use this format, many applications
hat it meets their needs. However, those applications that do implement this file fanmat shall im
as described in this entire annex. This specification is based on the same syntax as the box-b
brmat for JPEG 2000 in ISO/IEC 15444-1:2016, Annex I or ISO/IEC 15444-2:2004, Annex M.

—_ = =+ Q) ]

This annex:

- specifies a binary container (file) for both image and metadata;
—+ specifies amechanism to indicate image properties, such as thetonescale or colourspace of th

-1 specifies a mechanism by which readers may recognizeithe existence of intellectual proper
information in the file;

1 specifies a mechanism by which metadata (including vendor-specific information) can be
in files specified by this document.

NS

1.2 Specification of the JXS file format

A.2.1 General

The JXS file format provides a foundation for storing application specific data (metadata) in ass
bith a JPEG XS codestream, ‘such as information which is required to display the image. 4
applications require a similarset of information to be associated with the compressed image d
useful to define the format of that set of data along with the definition of the compression ted
and codestream syntdx.

<

onceptually, theJXS file format encapsulates the JPEG XS codestream along with other cor
f information“about that codestream. The building-block of the JXS file format is called a
hformation-contained within the JXS file is encapsulated in boxes. This document defines sevel

< O =0

yithin abox of that type. Some boxes will be defined to contain other boxes.

based on
will find
plement
ased file

e image;

Ly rights

ncluded

ociation
\S many
ata, it is
hnology

e pieces
box. All
al types

f boxes;{he definition of each specific box type defines the kinds of information that may bhe found

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).

A.2.3 File organization

A JXS 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
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.

© ISO/IEC 2019 - All rights reserved
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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 does not exist, then the mandatory boxes within those boxes shall also not exist.

JXS File
JPEG XS Signature box (A.5.1)
File Type box (A.5.2)

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)

Buffer Model Description box (A.5.3.4)

Mastering Display Metadata box (A.5.3.5)
" JPEG XS Video Transport Parameter box (A.5.3.6) /

JPEG XS Header box (A.5.4)
Image Header box (A.5.4.2)
Colour Specification box (A.5.4.3)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- UUID liifo boxes (superbox) (A.5.9)
UWYID List box (A.5.9.2)
Data Entry URL box (A.5.9.3)

Contiguous Codestream box (A.5.5)

Figure A.1 — Conceptual structure of a JXS file

Figure A.1 specifies only the containment relationship between the boxes in the file. A particular order
of those boxes in the file is not generally implied. However, the JPEG XS Signature box shall be the first
box in a XS 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.

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 in the box format shall not be found in the file.

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

6 © ISO/IEC 2019 - All rights reserved
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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

t

The set

d

oo M o S5

[@PillarY

(oW

...............
f supported colourspaces is specified in A.5.4.3. The allowed values are a subset of the cod
efined in Rec. ITU-T H.273.

.2.5 Inclusion of auxilliary channels

h many applications, components other than the colour channels are regquired (Aux d
or example, many images used on web pages contain opacity information; the browser u
nformation to blend the image into the background. Another example is the use of alpha ch4
ideo production; video mixers use this alpha channel to mix multiple.jimages. It is thus des
hclude both the colour and auxiliary channels within a single codestfeam.

he JXS file format provides a means to indicate the presence of duxiliary channels (such as op
efine the type of these channels, and to specify the orderingand’source of these. When a read
he | XS file, it determines the ordering and type of each camponent. The application shall the
he component definition and ordering from the JXS filéawith the component ordering as de
he colourspace specification. Once the file components-have been mapped to the colour chan
ecompressed image can be processed through any ne€ded colourspace transformations.

ow applications deal with opacity or other auxiliary channels is outside the scope of this docy

.2.6 Metadata
ne important aspect of the JXS file fermat is the ability to add metadata to a JXS file.

ome of the boxes provide a set of tools by which applications can add vendor-specific inforny
he JXS file format, like the EXIF.box or the XML box. These boxes are optional in conforming
hay be ignored by conforming readers.

1.2.7 Conformancewith the file format

Il conforming files shall contain all boxes required by this document, and those boxes sh
efined in thisidocument. Also, all conforming readers shall correctly interpret all requirg
efined in thisidocument and thus shall correctly interpret all conforming files.

ecause-all information is encapsulated in boxes, and all boxes have types, the format pr
imple/mechanism for a reader to extract relevant information, while ignoring any box that
hformation that is not understood by that particular reader. In this way, new boxes can be

B
S
i
t

e points

hannel).
ses this
nnels in
rable to

hcity), to
Er opens
n match
fined by
hels, the

ment.

ation to
files and

hll be as
d boxes

bvides a
rontains
created,
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visual appearance of the image.

nge the

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 describes 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.

in the bgx. The width of the rectangle is proportional to the number of bytes in the parameter. A shade

rectang
supersc
oftwog

group of parameters (one set of each parameter in the group, followed by the next set of each/parametg
in the grjoup). Optional parameters or boxes are shown with a dashed rectangle.

8-bit

icure A 2 showsan pvamp]p ofthis fypp anigllrn Arectangleisusedtoindicatethe pnr:\mpfpr
F—o——— (=]

[ipts and a grey area between them indicate a run of several of these parameters. A sequend

S
d
e (diagonal stripes) indicates that the parameter is of varying size. Two parametens\with
e
Foups of multiple parameters with superscripts separated by a grey area indicates,a run of that

r

parameter 32-bit parameter Run of N parameters Optional parameter

i R

| N I ***********
c| D E §F§ G G"! ! L

The figure is followed by a list that describes the meaning of each parameter in the box. If parameter
are repdated, the length and nature of the runtof parameters is defined. As an example, in Figure A.2
paramefers C, D, E and F are 8-, 16-, 32-bit anid variable lengths, respectively. The notation G® and GN{

implies

J9 and JM-1 specify that the box will contain HY, followed by ]9, followed by H! and J1, continuing to HM-
and JM-I (M instances of each parameter in total). Also, the field L is optional and may not be found i

this box

After th
other ta

Some bdxes may carpy other boxes as payload data. Such boxes are denoted as superboxes. The payloa

size of a

In addit
contents
unless o

T po= N

1 6-bit parameter Variable size Run of M sets of
parameter parameters

Figure A.2 — Example of the box description figures

[72)

<

that there are N different parameters, Gi, in a row. The group of parameters H? and HM-1, an

- = L =

g list is a table that either describes the allowed parameter values or provides references tp
bles that describe these values.

o0

superbox is;given by the sum of the box lengths of all the boxes it contains.

on, in afigure describing the contents of a superbox, an ellipsis (...) is used to indicate that thie
of<the file between two boxes are not specifically defined. Any box (or sequence of boxes),
therwise specified by the definition of that box, may be found in place of the ellipsis.

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.

NN

NAAN N8B

Figure A.3 — Example of the superbox description figures
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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.

TN

LBox TBox | XLBox NDBOXN

Figure A.4 — Organization of a hox

Box

Box

LBox

)Box

F

Box length. This field specifies the length of the box, stored as a 4-byte big-éndian

n-

signed integer. This value includes all of the fields of the box, including the’length ajnd type.
If the value of this field is 1, then the XLBox field shall exist and the valuie,of that fidld shall

be the actual length of the box. If the value of this field is 0, then the length of the b
not known when the LBox field was written. In this case, this boxtontains all byte

DX was
5 up to

the end of the file. If a box of length 0 is contained within anotlier box (its superboy), then
the length of that superbox shall also be 0. This means that this box is the last box in the

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

Box type. This field specifies the type of information{found in the DBox field. The v

hlue of

this field is encoded as a 4-byte big-endian unsigned-integer. However, boxes are ggnerally

referred to by an ISO/IEC 646 character stringtrdnslation of the integer value. For
types defined within this document, box typég’are indicated as both character stri

all box
hg (nor-

mative) and as 4-byte hexadecimal integers\(informative). Also, a space character is shown

in the character string translation of the box type as “\040”. All values of TBox not
within this documentare are reserved-for ISO/IEC use.

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

defined

the

LBox field is 1. This field is storéd as an 8-byte big-endian unsigned integer. The value

includes all of the fields of the€box, including the LBox, TBox and XLBox fields.

Box contents. This field:¢contains the actual information contained within this box.

The for-

mat of the box contents depends on the box type and is defined individually for eadh type.

Table A.1 — Binary structure of a box

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
DBox Variable Variable

contains other boxes:

© ISO/IEC 2019 - All rights reserved
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Box 0 Box 1 Box 2 Box 3 Box 4
LBoxg LBox, LBoxs LBox,
LBox4

As show
example
for Box
the exis
1 fromt

A4 O
Table A.

containment structure of the boxes within a JXS file.

The foll
conform
DBox fid
exist for

Figure A.5 — Illustration of box lengths

n in Figure A.5, the length of each box includes any boxes contained within that bex. Fqg
, the length of Box 1 includes the length of Boxes 2 and 3, in addition to the LBox and FBox field
| itself. In this case, if the type of Box 1 was not understood by a reader, it would not recogniz
ence of Boxes 2 and 3 because they would be completely skipped by jumping the length of Bo
he beginning of Box 1.

X © »n =

verview of defined boxes
P lists all boxes defined by this document. Indentation within the'table indicates the hierarchical
bwing boxes shall properly be interpreted by all conforming readers. Each of these boxes
s to the standard box structure as defined in A.3. TheXfollowing clauses define the value of thie

Id from Table A.1 (the contents of the box). It is assunred that the LBox, TBox and XLBox field[s
each box in the file as defined in A.3.

Table A.2 — Défined boxes

Box name Type Superbox | Required? Comments
JPEG XS Signature box 1 IXS\ 040" This box uniquely identifies the file
No Required |as being part of the JPEG XS family
(A.5.1) (0X4A58 5320) of files.
This box specifies file type, version
File Typ¢ box 'ty and compatibility information, in-
No Required |cluding specifying if this file is a con-
(A.5.2) (0£6674 7970) forming JXS file or if it can be read by}
a conforming JXS reader.
JPEG XS [Video Support "jpvs' Ves Optional "fl"hisp‘t])sox;uppgrts video information
box (A5 3) (OX6A70 7673) OrJ G XS codestreams.
JPEG|XS Video 'Jpvi' No Required This box describes video information|.
Information-box (0x6A70 7669) q
JPEG|XSProfile and 'jxpl!' N o Thi‘s‘box‘ specifies the used profile
Level box (0x6a78 706¢) q and tevet.
Buffer Model "bmdm' No Ontional This box defines buffer model
Description box (0x626d 646d) p parameters.
Mastering Display "dmon'' N Optional This box describes the display char-
0 tiona isti ; ;
Metadata box (0x646d6f6€) p acteristics of the mastering display.
JPEG XS Video "ptp’ This box describes parameters for
Transport No Optional |packet-based video stream transport.
Parameter box (0x646d7370)

10
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Table A.2 (continued)

ISO/IEC 21122-3:2019(E)

(0x7572 6C20)

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.54) (0x6A78 7368) about the file.
"ihdr! This box specifies aspects of the
Image Header box No Required |image geometry, number of
(0x6968 6472) components and bit depth.
Colour Specification CTOL1T N R red Thisbox bpcuiﬁca threcotours pace of
0 equire -
box (0x636F 6C72) d the image.
This box specifies the type and or-
Channel Definition 'cdef! No Ovtiona] | dering of the compbhents within the
box (0x6364 6566) p codestream, as-well as those freated
by the application of a palettg.
"exif! This box specifies data as dgfined
Exif box No Optional |in EXIF
(0x6578 6966) {
Contiguous Codestream tinoe! This box contains the codestfeam
box Jpee No Required _(as-defined by ISO/IEC 21122+1:2019,
A.5.5) (0x6A70 3263) Annex A.
ntellectual Property box "jp2i" . This box contains intellectua| prop-
A.5.6) (0x6A70 3269) No Optignal erty information about the image.
XML box "xm1\040" This box provides a tool by which
No Optional |vendors can add XML formatted
A.5.7) (0x786D 6C20) information to a JXS file.
. This box provides a tool by which
JUID box 'vuid! No Optiona] |vendors can add additional iffforma-
A.5.8) (0x7575 6964) P tion to a file without risking ¢onflict
with other vendors.
. This box provides a tool by yhich
JUID Info box "uingy Yes Optional |2 vendor may provide acces§ to
A.5.9) (0x75696E66) p additional information assog¢iated
with a UUID.
"ulst! This box specifies a list of UU|IDs.
UUID List box No Optional
(0x7563 7374)
'url\040’ This box specifies a URL.
URL box No Optional

Q o

A5 Defined boxes

conforming-JXS file may contain boxes not known to applications based solely on this docun
onforming/reader finds a box that it does not understand, it shall skip and ignore that box.

nent. If a

A.5.1 JPEG XS Signature box

The JPEG XS Signature box identifies that the format of this file was 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, and all files shall contain
one and only one JPEG XS Signature box.

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
870A4). For file verification purposes, this box can be considered a fixed-length 12-byte string which
shall have the value: 0x0000 000C 4A58 5320 OD0OA 870A.

© ISO/IEC 2019 - All rights reserved
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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
of this file, as well as a separate list of readers defmed by other Recommendatlons | Internatlonal
Standargds,—with = 2 arby interpreted in

subset of the file.

=

All files $hall contain one and only one File Type box. The type of the File Type box shall be/ftyp' (0x667,
7970). Tlhe contents of this box shall be as in Figure A.6 and Table A.4.

,,,,,,,,,, B I E—
BR Minv | ¢ S SRR

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

BR Brand. This field specifies the International Standardwhich completely defines this file.
This field is specified by a four-byte string of ISO/IEC'646 characters. The value of this
field is defined in Table A.3:

Table A.3 — Allowed.Brand values

Value Meaning
"Jxs\040" Annex A
other values Reserved for-other ISO/IEC uses

In addition, the Brand field shall be considered functionally equivalent to a major version
number. A majorrersion change (if there ever is one), representing an incompatible chang
in the JXS file forinat, shall define a different value for the Brand field.

[}

If the valug-ef-the Brand field is not 'jxs\040"', then a value of ' yxs\040' in the Compati-
bility listindicates that a JXS reader can interpret the file in the manner intended by the
creatonof the file.

MinV Minor version. This parameter defines the minor version number of this JXS specification
for which the file conforms. The parameter is defined as a 4-byte 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.

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.

12 © ISO/IEC 2019 - All rights reserved
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Table A.4 — Format of the contents of the File Type box

Field name Size (bits) Value
BR 32 0to (232-1)
MinV 32 0
CLi 32 0to (232-1)

A.5.3 JPEG XS Video Support box (superbox)

o S QL =

|

<

jpvi

bBmdm

dmon

ipte

.5.3.1 General

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

his box contains several boxes. Other boxes may be defined in.other standards and may be
By conforming readers. Those boxes contained within the JPEGXS Video Support box that are defined
Uithin this document are as in Figure A.7:

jpvi jxpl ibmdmi idmon jptp

Figure A.7 — Organization of the contents of a JPEG XS Video Support box

JPEG XS Video Information box. This box specifies video specific data about frame
field coding, time code:ahd max. bit rate. This box shall be the first box in the JPEG
Video Support box.

JPEG XS Profileand Level box. This box stores information about the used JPEG XS
and level as deseribed in ISO/IEC 21122-2:2019, Annex A. This box shall be the secq
in the JPEGXSVideo Support box.

Buffer Model Description box (optional). This box specifies metadata about the buf
model-tsed during the encoding.

Mastering Display Metadata box (optional). This box specifies information on the N
ing Display.

JPEG XS Video Transport Parameter box (optional). This box specifies information
decader should he hest parametrized for packet-hased videao transport

he JPEG XS Video Support box contains information relevant for using JPEG XS codestreams in a video,
uch as video information (framerate, no. of fields, etc.), buffer model description data or mpstering
isplay metadata. This box is an optional superbox. If the JPEG XS Video Suppont)bex is used
le, at least the JPEG XS video information box and the JPEGXS Profile and Level’box are ma|
or retransmitting of JPEG XS codestreams over Internet protocols or ovér ,SDI link channlels, it is
ecommended to store also the original buffer model description data used during the encodin

in a JXS
indatory.

B.

ignored

rate,
XS

profile
nd box

fer

laster-

how a

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:

© ISO/IEC 2019 - All rights reserved
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brat

frat

Interlad

Interlac

brat

frat

schar

tcod

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

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

field or

ardn tha lottne ~ocn)

Freldame Size ('ﬁ;ta) Yahte
brat 32 1to (232-1)
frat 32 Variable,
four sub fields,
0 if frame rate unknown
schar 16 Variable,
three sub fields
tcod 32 HHMMSSEF

The brat parameter specifies the maximum bit rate of the video stream. This parameter i
defined as a 4-byte big-endian unsigned integer which,specifies a maximum instantaneou
bit rate that is not to be exceeded, expressed in Mbits per second for the video stream at
the specified frame rate. The maximum bit rate shall hot exceed the bit rate specified for 3

given profile and level.

The frat parameter specifies the frame rate‘in frames per second and is a 4-byte big endia
unsigned integer. The frame rate is expressed by a rational number of the form numerator]
denominator. If the frame rate is an integer, the denominator value shall be equal to 1. If
there are two video fields per frame;then the video field rate is twice the frame rate. If thg
frame rate is unknown, the parameter is 0. The encoding of this parameter is specified in

Table A.6:
Table A:6 — Format of the frat parameter
Field position Size (bits) Field name
Bit 31 (MSB] 3Bit 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

e_Mode:

Valpiac o

e Mode code shall specify whether the original picture is progressive or interlaced (as well 4
dthaivy ot oo o Lictad 30 Tohla A 7

=}

[72)

CT o e TrattCT Ca sty v ardC S alt CacIT TOCattiiTg S al C IS tCU T TaoTe 77

Table A.7 — Format of the contents of frat Interlace_Mode

Field value

Meaning

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

Interlaced frame (picture is first video field)

Interlaced frame (picture is second video field)

Reserved

Framerate_Denominator:

14
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Framerate_Denominator code shall specify the denominator value for calculating the frame rate as

listed 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 1.000
2 denominator value is 1.001
3-63 Reserved

Hramerate_Reserved:

owl

eserved for ISO/IEC, should be 0.

Hramerate_Numerator:

Hramerate_Numerator code shall specify directly the numerator value for calculating the fram
NOTE1 The NTSC frame rate 30.000/1.001 is correctly expressed as_Framerate_Numerator field
divided by Framerate_Denominator field value 2 (relates to denominater<of 1.001). A frame rate of 24
i$ coded as Framerate_Numerator field value 24 divided by Framerate_Denominator field value 1 (3
denominator value 1.000) and the frame rate typically referred to as 23.98 frames/s is coded as Fr

Numerator 24 and Framerate_Denominator 2.

sichar The schar parameter specifies the sample (8:11) characteristics of the image pixelg

Table A.9 — Formiat of the schar parameter

Field position Size (bits) Field name
Bit 15 (MSB) 1 Valid_Flag
Bit 14 - Bit 8 Sample_Reserved

7
Bit 7 - Bit 4 4 Sample_Bitdepth
4

Bit3 - Bit'9-(LSB) Sampling_Structure

=

[alid_Flag:

Pl

alid Flag specifies.iPother schar subfields contain valid data, 1 for valid, 0 for invalid. In thg
hvalid signalling;all schar subfields shall be 0.

—

7))

ample_Reserved:
Reservedfor ISO/IEC, should be 0.

Sample_Bitdepth:

defined as 2-Byte big-endian unsigned integer. Its encoding is specified in Table A.9:

P rate.

value 30
frames/s
elates to
hmerate_

and is
)

b case of

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.

© ISO/IEC 2019 - All rights reserved
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Table A.10 — Format of the contents of schar Sampling_Structure

NOTE 2
codestre
deliverin|

tcod

A.5.3.3

Thisboxstoresinformation aboutthe used JPEG XS profile and level as described in ISO/IEC 21122-2:2019,

Field value Meaning N_c
0 4:2:2 (YCbCr) 3
1 4:4:4 (YCbCr) 3
2 4:4:4 (RGB) 3
3 Reserved Reserved
4 4:2:2:4 (YCbCrAux) 4
5 4:4:4:4 (YCbCrAux) 4
6 4:4:4:4 (RGBAux) 4
7-15 Reserved Reserved

The Sampling Structure defines only the type of sampling, not the order of the compobnents. In the
hm, the component order is by default RGBAux or YCbCrAux. This does not prevent theldecoder from
o the components to a transmission link or displaying in another order like GBR.

time code. This parameter is a 4-byte unsigned integer field in the form’HHMMSSFF which
specifies the hour (HH: 0-23), minutes (MM: 0-59), seconds (SS: 0=59)"and frame count (FH:
1-60). The HH, MM, SS, and FF fields are individual bytes packed eentiguously. This param
eter specifies the time code of the coded frame in the video stream.

JPEG XS Profile and Level box

Annex A. Although this information is redundant as it is also included within the bitstream, it helps
parsers [to identify at an early stage if the decoder is.able to decode the bitstream. Especially as |t
follows the same strategy as in the ISOBMFF (see ISO/1EC 14496-12).
The typf of the JPEG XS Profile and Level box shall be '3xp1' (0x6a78 706¢) and contents of the box
shall haye the formats as in Figure A.9:
Ppih | Plev
Figure A.9 — Organization of the contents of a JPEG XS Profile and Level box
Ppih Profile of theCodestream as defined in ISO/IEC 21122-2:2019, Annex A
Plev Level of.the codestream as defined in ISO/IEC 211222-2:2019, Annex A
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 21122-2:2019, Annex
A
Plev 16 Variable, defined in ISO/
IEC 21122-2:2019, Annex
A
A.5.3.4 Buffer Model Description box (optional)

This box stores all information related to the buffer model that is necessary to properly decode an

ISO/IEC
ISO/IEC

16

21122-1 compliant codestream and test it for conformance with the buffer model defined in
21122-2.

© ISO/IEC 2019 - All rights reserved
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The type of the buffer model description box shall 'omdm' (0x626d 646d) and contents of the box shall
have the formats as in Figure A.10 and Table A.12:

o
o

Tbmd

N cg,hz N cg vt

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

Tbmd Buffer model type. This parameter specifies the type of buffer model as defined in [SO/IEC

21122-2.
R4 This parameter shall be 0. All other values are reserved for ISO/IEC purpo6ses.
Neghz Number of coefficient groups representing a horizontal blanking periods assumed fin the

buffer model during which the transmission channel continues tyansmission.

Negvt Number of coefficient groups representing a vertical blanking,period assumed in the buff-
er model during which the transmission channel continues transmission.

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

Field name Size (bits) Value
Tbmd 8 0,1,2
Ry 8 0
Neg hz 16 0to 65535
Neovi 16 0to 65535

A.5.3.5 Mastering Display Metadata box‘(optional)

—

his box specifies the characteristics:¢f the mastering display metadata and the light level in the frame
r in a stream. The type of the mastering display metadata box shall be 'dmon' (0x646d 6f6€e) and
ontents of the box shall have the‘format as in Figure A.11:

Xeo Yeo Xa Y Xe2 Yo Xwp Ywp Lmin Lmax MCLL | MFALL

QO

Figure A.11 — Mastering Display Metadata

—

he following fields X, Y.0, Xc1r Yo Xe2r Yoo Xy pr, Lmin and Lmax correspond to the fieldq defined
n Reference [8]. The fields MCLL and MFALL sﬁall be defined as in ANSI/CTA 861-G:2016. If these 12
flelds have unknown values at the time of generating the frame or stream, the box shall not be included.

—

Tthe parameters X —and Y shall be defined as 2-byte unsigned integers that specify the notmalized
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 11664-1 (see also ISO 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, shall be defined as 2-byte unsigned integers that specify the normalized x and y
chromaticity coordinates, respectively, of the white point of the mastering display in normalized
increments of 0.00002, according to the CIE 1931 definition of x and y as specified in ISO 11664-1 (see
also IS0 11664-3 and CIE 15). The values of X,, , and Y,,, shall be in the range of 0 to 50 000.
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Lin and L., are 4-byte unsigned integers that specify the nominal maximum and minimum display
luminance, respectively, of the mastering display. The minimum luminance of the mastering display is
computed by L, ;,%0.0001 cd/m2, the maximum luminance by L,,,,%0.0001 cd/m2. L_, shall be less
than L, ..

At minimum luminance, the mastering display is considered to have the same nominal chromaticity as
the white point.

MCLL - MaxCLL: This 16-bit field specifies the Maximum Content Light Level and corresponds to
the brightest pixel in the entire stream. Its luminance is computed by MCLLxcd/m2. It is measured
according to ANSI/CTA 861-G:2016, P.1.

[=}

MFALL | MaxFall: This 16-bit specifies the Maximum Frame Average Light Level and corresponds t
the higlest frame average brightness per frame in the entire stream. Its luminance is computed bly
MFALLA cd/m?2. It is measured according to ANSI/CTA 861-G:2016, P.2.

If for sofne reason the MaxCLL and/or MaxFALL values are unknown, the value 0x0000 shall be used.

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

Table A.13 — Default values for mastering display parameters

Parameter Default value
Xc0 0x3A98
YcO0 0x7530
Xcl 0x1D4C
Ycl 0x0BB8
Xc2 0x7D00
Yc2 0x4074
Xwp 0x3D13
Ywp 0x4042

Lmin 0x00000064
LmaXx 0x000F4240
MCLL 0x0000
MFall 0x0000

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

If a JPEG XS codestreamis transported over a packed-based network connection, this box provides
informafion a decoder-may use to parametrize itself optimally to minimize the latency by adapti

to the source ofsthe stream. In particular, multi-core CPU decoder implementations may profit Ibﬁ
mirroring theirasSignment 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.

Rsyn
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:
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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 strategy of the
encoder. If SIgs is 0, no particular assignment of slices to processing units is suggested.

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

Rsync This field suggests to the decoder how many parallel decoding units should be assigned
to decode the image with minimal latency. If the host system of the decoder cannot sup-
ply Rsync parallel processing units, it is suggested to employ an integer fraction or an

integer multiple of Rsync units to minimize latency.

If this field is 0, no particular number of parallel processing units is suggestéed.

Tseq This field identifies the size of the decoder input packet reordering buffer-necessary to
reshuffle incoming packets such that their payload data is in sequentialorder of the en-
coded image data. The encoding of the Tseq field is specified in Table A.14.

Table A.14 — Allowed value of the Tseq field

Value Meaning

0 No requirements on¢thesize of the input reor-
der buffer are impased to ensure decoding of
the stream, and<the only source of
out-of-orderpacket delivery is due to the
transport.channel itself. Decoders may as-
sume tp operate successfully without, or with
only aminimally sized reorder buffer.

All other values Reserved for ISO/IEC purposes

NITU The value of this field shalkbe 0. All other values are reserved for ISO/IEC purposgs.

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

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

oY

.5.4 JPEG XS Header box (superbox)

A.541 General

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 shall be exactly one
JPEG XS Header box. The JPEG XS Header box may be located anywhere within the file after the File
Type box but before the Contiguous Codestream box. It also shall be at the same level as the JPEG XS
Signature and File Type boxes (it shall not be inside any other superbox within the file).

The type of the JPEG XS Header box shall be 'jp2n' (0x6A78 7368).

This box contains several boxes. Other boxes may be defined in other standards and may be ignored by
conforming readers. Those boxes contained within the JPEG XS Header box that are defined within this
document are as in Figure A.13:
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Figure A.13 — Organization of the contents of a JXS Header box

Image Header box. This box specifies information about the reference grid geometry, bit
depth and the number of components. This box shall be the first box in the JPEG XS Header

colri

cdef

Exif

A.5.4.2

This bos
of comp
of this K

22 byteq,

is redun

All refet
codestrg
informa
readers

The typ
the form

Image Header box

contains fixed length generic information abeut the image, such as the image size and numbe
bnents. The contents of the JPEG XS Header, box shall start with an Image Header box. Instance
ox in other places in the file shall be ignored. The length of the Image Header box shall b
including the box length and type fields:Much of the information within the Image Header bo

boxamd s specified im A5 4-2:

Colour Specification boxes. These boxes specify the colourspace of the decompressed
image. Their structures are specified in A.5.4.3. There shall be at least one

Colour Specification box within the JPEG XS Header box. The use of multiple Colout
Specification boxes provides the ability for a decoder to be given multiple optintrization or
compatibility options for colour processing. These boxes may be found anywhere in the
JPEG XS Header box provided that they come after the Image Header box.

All Colour Specification boxes shall be contiguous within the JPEG XS Header box.

Channel Definition box. This box defines the channels in the image) Its structure is
specified in A.5.4.4. This box may be found anywhere in the ] XSTHeader box provided that
it comes after the Image Header box.

Exif box. This box contains additional metadata as defined by JEITA and is specified in
A.5.4.5.

X D »n =

dant with information stored in theccodestream itself.

may choose to attempt toread these files by using the values found within the codestream.

at as in Figure.A<14 and Table A.16:

HEIGHT WIDTH NC

BPC
©
UnkC

IPR

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

ences to "the codestream" in the“descriptions of fields in this Image Header box apply to thie
am found in the first Contiguous Codestream box in the file. Files that contain contradictor
fion between the Image Header box and the first codestream are not conforming files. Howeve

e of the Image Headeér box shall be 'indr' (0x6968 6472) and the contents of the box shall hav]

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

field is stored as a 4-byte big-endian unsigned integer.

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

field is stored as a 4-byte big-endian unsigned integer.

Number of components. This parameter specifies the number of components in the code-
stream and is stored as a 2-byte big-endian unsigned integer. The value of this field shall
be equal to the value of the N field in the picture header () of the codestream. If no Chan-

B-Aux

UnkC

1l D afioits Ap] 3 lalal £l | £+l o £, 1 3 P D I Al
IICIT DJCUITITIVIVIT DUA TS AdVdITdUIL, LIICU UTucTl Ul Ui \.UllllJUllCllLO 1IUL CUIUI uuasco 10 INTU

or Y-U-V-Aux.

Bits per component. This parameter specifies the bit depth of the componentsin th
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 is reg
for ISO/IEC purposes and shall be 0.

Compression type. This parameter specifies the compression’algorithm used to co
the image data. The value of this field shall be 12 for JPEG XS+t is encoded as a 1-by
signed integer. Other values are reserved for ISO/IEC use:

Colourspace unknown. This field specifies if the actual colourspace of the image d4
the codestream is known. This field is encoded asa 1-byte unsigned integer. Allow

e code-

erved

mpress
Fte un-

tain
bd val-

ues for this field are 0, if the colourspace of thejimage is known and correctly specified in

the Colourspace Specification boxes withinthe file, or 1 if the colourspace of the inj
not known. A value of 1 is used in cases such'as the transcoding of legacy images wj
actual colourspace of the image data is mot known. In these cases, while the colour
interpretation methods specified in the file may not accurately reproduce the imag
respect to an original, the image sliould be treated as if the methods accurately rep
duced the image. Values other than 0 and 1 are reserved for ISO/IEC use.

Intellectual property. This parameter indicates whether this JXS file contains intel
property rights information. If the value of this field is 0, this file does not contain }
information, and thu§ the file does not contain an IPR box. If the value is 1, then thq
does contain rightsinformation and thus does contain an IPR box as defined in A.5]
Other values aréreserved for ISO/IEC use.

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 See Table A.17
C 12

ageis
here the
bpace

e with
ro-

ectual
[ights
file
6.

Unk Oto1l
IPR Oto1l

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 38 bits
to deep respectively (counting the sign bit, if appropriate)
x010 0101

© ISO/IEC 2019 - All rights reserved
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Table A.17 (continued)

Values (bits) Component sample (3.11) precision
MSB LSB

0XXX XXXX Components are unsigned values

1XXX XXXX Components are signed values

1111 1111 Components vary in bit depth

All other values reserved for ISO/IEC use

A.5.4.3 | Colour Specification box

Each Colour Specification box defines one method by which an application can interpret the colourspac
of the decompressed image data and identify associated processing for correct representation op
the displlay. This colour specification is to be applied to the channel, representing signe€d or unsigne
integers], and associated with colours according to the Channel Definition box (see*A.5.4.4). T
reconstructed numerical values of channel number i are to be interpreted in combination with t
relevant colourspace definition.

A JXS file may contain multiple Colour Specification boxes, but shall contain at least one with a MET
5 as its first Colour Specification box. Other Colour Specification"boxes may specify differern
for achieving "equivalent” results. A conforming JXS reader maytignore all Colour Specificatio
boxes affter the first. However, readers conforming to other standards may use those boxes as define
other standards.

value off
method

in those

The typ
Specific

e of a Colour Specification box shall be 'coir' (0%636F 6C72). The content of a Colou
ition box is as in Figure A.15, and Table A.19.

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

D

o0

O D —+ =~

—

METH
PREC
APPR

METH Specification method. This field specifies the method used by this Colour Specification
box to define the coloprspace 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 in the
METHDAT field.
other values |Reserved for ISO/IEC use. If the value of METH is not 5, there may be fields in
this box foitowing the APPROX field, and a contorming J XS reader may ignore
the entire Colour Specification box.
22
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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 specified as
a signed 1-byte integer.

APPR Colourspace approximation. This field specifies the extent to which this colour
specification method approximates the "correct” definition of the colourspace. The
value of this field shall be set to zero; however, conforming readers shall ignore the
value of this field. Other values are reserved for ISO/IEC uses. This field is specified as a
1-byte unsigned integer.

D]lETHDAT Method data: This field contains additional data for the selected colour specifi¢gtion
method.

Table A.19 — Format of the contents of the Colour 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’méthod

—

he Coding Independent Code Points method contains_celour specifications as enumerated values in
he METHDAT field, defined also in Rec. ITU-T H.273.-Fhe total length of all data fields is 5§ bit in 5
ubfields. Its format is depicted in Figure A.16 and specified in Table A.20:

w0 _ct

CP TC MC |V

ey

P COLOUR_PRIMARIES

C TRANSFER_CHARACTERISTICS

[C MATRIX_COEFFICIENTS
VIDEO_FULL_RANGE_FLAG * CICP_RESERVED Bits

< =z 3 O =

Figure A.16 —<0Organization of the contents of the METHDAT field for the CICP methjod
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COLOUR_PRIMARIES

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

TRANSFER_CHARACTERISTICS Transfer Characteristics: This field contains an enumerated value for

MATRIX_COEFFICIENTS

the transfer characteristics as defined in Rec. ITU-T H.273 for video
code points. This field is specified as an unsigned 2-byte integer.

Matrix coefficents: This field contains an enumerated value for the

ITIL.T 1L 27D ¢ 3

VIDEO_FULL_RANGE_FLAG

CICP_RESERVED

Table A.20 — Format of the contents of the Colour Specification box for the CICP method

faas ££: 3 s dafi = D 2 = | pa |
IIIAUI ITA CUUTITIUVICIILO dOo ULUTITIICU ITITINCL,. T1T UL 11.47 01U VIUCUU CUUU

points. This field is specified as an unsigned 2-byte integer.

Video Full Range Flag: This flag specifies the scaling and offset
values applied in association with the Matrix Coefficients as’defined
in Rec. ITU-T H.273 for video code points. If the colorspacé support;
multiple value ranges, the value 1 indicates full range.\If the colour-
space does not support multiple value ranges, 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 are the least significant bit$
of the V byte.

Field name Size (bits)
COLOUR_PRIMARIES 16
TRANSFER_CHARACTERISTIES 16
MATRIX_COEFFICIENTS 16
VIDEO_FULL_RANGE_EEAG
CICP_RESERVED 7

EXAMPLE

Table A.21 shows examples of value combinations:.

Table A.21 — Example of value combinations for Table A.18 (informative)

Colourspace Definition COLOUR_ TRANSFER_ MATRIX_ VIDEO_FULL_
PRIMARIES | CHARACTERISTICS | COEFFICIENTS | RANGE_FLAG

IEC 61946-2-1 sRGB 1 13 0 0
IEC 61946-2-1 sYCC 1 13 1 0
Rec. ITUFR BT.709+6 1 1 1 Oor1
Rec. ITUFR BT':601-7 625 5 6 5 Oor1
Rec. ITUFRBT.601-7 525 6 6 6 Oor1
Rec. ITU-R BT.2020-2 9 14 or 15 9or 10 Oor1
Rec. ITU-R BT.2100-0 9 16 or 18 9 Oorl
Society of Motion Picture and 10 17 0 0
Television Engineers ST 428-1
(CIE 1931 XYZ as in ISO 11664-1)
Society of Motion Picture and 11 17 0 0
Television Engineers RP 431-2
(2011)
Society of Motion Picture and 12 17 0 0
Television 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

Q ot —

s in Figure

ifidex of the channel described by that association, the type of that channel, and the associatioh of that
cdhannel with particular colours. This box may specify multiple descriptions for a single channg]l.

F the Cpih field of the picture_header is non-zero, a multiple component transform is,spécified within
he codestream, the image shall be in an RGB colourspace and the red, green and-blue colours as
hannels 0, 1 and 2 in the codestream, respectively.

The type of the Channel Definition box shall be 'cdef' (0x6364 6566). The contents of this box shall be
a

A.17 and Table A.25:

N cn® TypO Asoc’ I cn't TypN'1 Asoc™?!

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

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

Channel index. This field specifiesthe index of the channel for this description. Thq value

of this field represents the index of the channel as defined within the Component Mapping
box or the actual component'from the codestream if the file does not contain a Conjponent
Mapping box. This field is\encoded as a 2-byte big-endian unsigned integer.

Channel type. This field specifies the type of the channel for this description. The vjalue of
this field specifie$ithe meaning of the decompressed samples in this channel. This field is

encoded as a 2¢byte big-endian unsigned integer. Allowed values of this field are shown in
Table A.20:

Table A.22 — Typ! field values

Value

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 th¢ max-
imum value of the channel (related to the bit depth of the codestream component or the r¢lated
palette component mapped to this channel) 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=SK /0y,

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.

3 to (216-2)

Reserved for ISO/IEC use

216-1

The type of this channel is not specified.
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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 This channel is associated as the image as a whole (for example, an independent opacity channekthat
should 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)[ |associate a particular channel with a particular aspect of the specification of the colourspace of this
image. For example, indicating that a channel is associated with the red channel of an'RGB image
allows the reader to associate that decoded channel with the Red input to an ICC profile contained
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 Asoc! field

Class of colourspace | Colour indicated by the following value of the Asoci field
1 2 3 4
RGB R G B
Greyscale Y
YCbCr Y Chb Cr

The valyes in Table A.24 specify indices that have héen assigned to represent specific "colours” and dp
not refef to specific channels (or components within the codestream or palette). Readers shall use thie
informafion contained within the Channel Definition box to determine which channels contain which
colours.

In this blox, channel indices are mapped from particular components within the codestream or palett¢.
Colour ipdices specify how a particular channel shall be interpreted based on the specification of the
colourspace of the image. There shall be one channel definition in this box for every colour required by
the colofirspace specification ofithis file as specified by the Colourspace Specification box.

For exarpple, the green coléurin an RGB image is specified by a {Cn, Typ, Asoc} value of {i, 0, 2}, where
is the inflex of that channel (either directly or as generated by applying the reverse multiple componer]
transforjm to the actyal'components in the codestream). Applications that are only concerned wit
extractipg the colourehannels can treat the Typ/Asoc field pair as a four-byte value where the combine
value maps directly'to the colour indices (as the Typ field for a colour channel shall be 0).

L0 =+ o~

In another.éxample, the codestream may contain a channel i that specifies opacity blending samples
(3.11) fqrtthe red and green channels, and a channel j that specifies opacity blending samples for the
blue channel. Tn that file, the following {Cn, Typ, Asoc} tuples would be found in the Channel Definition
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.

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
Header box with a complete list of channel definitions.
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Table A.25 — Format of the Channel Definition box

Parameter Size (bits) Value
N 16 1to (216-1)
Cnl 16 0to (216-1)
Typi 16 0 to (216-1)
Asocl 16 0to (216-1)

A
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e M ¥ LAIL UUA [Uptlullalj

he Exif box specifies additional vendor specific camera data as defined by JEITA CP-345% Th
n Exif box shall be 'Exif' (0x4578 6966). The contents of the box shall be as in Figure Al18:

N

NEXIFN

Figure A.18 — Organization of the contents of thelExif box

xif Exif Attribute Information: This field contains image attributes as defined by JEITA

oY

.5.5 Contiguous Codestream box

he Contiguous Codestream box contains a valid and~complete JPEG XS codestream, as dg
50/IEC21122-1. When displaying the image, a conforming reader shall ignore all codestrea
he first codestream found in the file. Contiguous Codestream boxes may be found anywhere i1
xcept before the JPEG XS Header box.

O ot =

louli—|

e as in Figure A.19 and Table A.26:

ECode§

Figure A.19 — Organization of the contents of the Contiguous Codestream box

Tabl®A.26 — Format of the contents of the Contiguous Codestream box

Value

Variable

Field name
Code

Size (bits)
Variable

e type of

P-3451.

fined in
ns after
1 the file

he type of a Contiguous Codestream box shall be 'jp2c' (0x6A70 3263). The contents of the hox shall

ode This field contains a valid and complete JPEG XS codestream as specitied by 150/

[EC21122-1:2019, Annex A 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
Codestream Header () and the Codestream Body ().

© ISO/IEC 2019 - All rights reserved
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Table A.27 — JPEG XS codestream structure

Syntax as defined in ISO/IEC 21122-1 Simplified structure
Picture() {
SOC_marker()

capabilities marker ()

picture header()

Codestream Header ()
component table () -

weights table ()

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

slice header ()

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

compute packet inclusion(p)

precinct header (p)

for (S=O;S<Npc [pl;s=s+1) {

packet header (p,s) Codestream Body ()
packet body (p, s)
}
padding data ()
}
}
EOC marker ()

}

Codestrpam Header () The Codestream Headéer () includes the SOC_marker (), the capabilities|

marker (), the pictlwe header (), the component_table (), the weights table (
and the extensien marker () as defined in ISO/IEC 21122-1.

Codestrpam Body () The codestkeam Body () is a Picture () as defined in ISO/IEC 21122
without the codestream Header ().

A.5.6 Adding intellectual property rights information in JXS

This do¢gument specifies a box type for a box which is devoted to carrying intellectual property right

informafion within a JXSAile. Inclusion of this information in a JXS file is optional for conforming files

The definition of theformat of the contents of this box is reserved for ISO/IEC. However, the type
this box|is defined in‘this document as a means to allow applications to recognize the existence of IP
information. Use‘and interpretation of this information is beyond the scope of this document.

=

[72)

D.

=

In generpl, an'IPR box found at the top level of the file specifies IPR for the file as a whole. IPR boxes m

be found atjother locations, including inside superboxes defined by other International Standards. Far

those IPRboxes, the rights specilied refer to the entity defined by the containing superbox.

The type of the Intellectual Property box shall be '5p2i' (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 thos
boxes may be found anywhere in the file except before the File Type box.

e

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

28 © ISO/IEC 2019 - All rights reserve
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N\

NDATAN

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

DATA This field shall contain a well-formed XML document as defined by W3C REC-
xml-20081126.
The existence ol any XML baves fo antional lor conlorming Hleg Aleg any XML bay shall

J I 3¢ 4 J
not contain any information necessary for decoding the image to the extent thatig de-
fined within this document, and the correct interpretation of the contents ofany XML box
shall not change the visual appearance of the image. All readers may ignore any XML box
in the file.

=

1.5.8 UUID boxes

UUID box contains vendor-specific information other than the informgation contained withjn boxes
efined within this document. There may be multiple UUID boxes within the file, and those bdxes may
e found anywhere in the file except before the File Type box.

oo

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:
N \
ID DATAX

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

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

DATA This field contains vendor-specific information. The format of this information is defined
outside of the Scope of this document, but it is indicated by the value of the UUID figld.

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

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

The£xistence of any UUID boxes is optional for conforming files. Also, any UUID box shall nof contain
any-information necessary for decoding the image to the extent that is defined within this ddcument,
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.

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.
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These boxes, if present, may not provide a complete index for the UUIDs in the file, may reference UUIDs
not used in the file, and possibly may provide multiple references for the same UUID.

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

Figure A.22:
—
SOOI
MU LIStNNSDED
Figure A.22 — Organization of the contents of a UUID Info box

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

DE Data Entry URL box. This box contains a URL. An application can acquiresmore informa-
tion about the UUIDs contained in the UUID List box. The format of a Data’Entry URL box is
specified in A.5.9.3.

A.5.9.2 | UUID List box

This box contains a list of UUIDs. The type of a UUID List box shall‘be ‘uist’ (0x756C 7374). The

contents

of a UUID List box shall be as in Figure A.23 and Table A.29:

NU

o NI
IDO |DNU—1

NU

IDi

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

Number of UUIDs. This field specifies'the number of UUIDs found in this UUID List box.
This field is encoded as a 2-byte-big-endian unsigned integer.

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

Pdarameter Size (bits) Value
NU 16 0 to (216- 1)
UuID! 128 0 to (2128-1)

A.5.9.3

Data Entry URL box

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 shal

30
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N

FLAG  NNLOCN

VERS
7,

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

VERS
encoded as a 1-byte unsigned integer. The value of this field shall be 0.

Version number. This field specifies the version number of the format of this box and is

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

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

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

Parameter

Size (bits)

Value

VERS

8

0

FLAG

24

0

LOC

varies

varies

NS

1.6 Dealing with unknown boxes

(@S

onforming reader finds a box that it does notuniderstand, it shall skip and ignore that box.

A.7 Still image JPEG XS coding files Media Type registration

A.7.1 General

ere should be used. Thisannex provides a media type registration following IETF RFC 6838.

A.7.2 Registration

Media type\mrdme: image

Media subtype name: jxs

Reguired

parameters: none

nd is

oc Location. This field specifies the URL of the additional information associated with the
UUIDs contained in the UUID List box within the same UUID Info supenbex. The URL shall
be encoded as a null terminated string encoded in UTF-8 as specifiedby ISO 106446

conforming JXS file may contain boxes not known to applications based solely on this document. If a

The file extension and Media‘Fype of a file for a still image JPEG XS coding file usually reflect the major
Brand in the FileTypeBoxFor still image JPEG XS coding files defined in Annex A, the media typg defined
h

ptIoat

pardliiciter s . II0IIC

Encoding considerations: binary
Note: Files are binary and should be transmitted in a suitable encoding without
CR/LF conversion, 7-bit stripping etc.; base64 is a suitable encoding.
Security considerations:

© ISO/IEC 2019 - All rights reserved
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The conveyed coded image files defined in Annex A of ISO/IEC 21122-3 use

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

image data, and other user-defined data. The data files have an extensible
structure, so that it is theoretically possible that metadata fields could
be defined in the future that could be used to induce particular actions on
the part of the recipient, thus presenting additional security risks, but
this type of capability is currently not supported in the current referenced
specifications.

Interoperability considerations:

Publish

Applica
Fragmen

Restric

Additio

Magic n

Intende
Note

Other g
informa
In this
would b
source
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JPEU S pudcd iltla\jc fil\: Call CUITLTULIIT tU UIIT Uf < CLOl PLULilCD Olld lc Cl
of capabilities (as specified in ISO/IEC 21122-2) - not all of which may, ke
supported by a receiving decoder. As a result, implementations may attempt
to decode and display an encoded JPEG XS image only to determine that(the
image cannot be rendered either partially or in full.

bd specifications:

ISO/IEC 21122-3, Information technology - JPEG XS low-latenawy, lMightweight
image coding system - Part 3: Transport and container formats

Fions: Multimedia, Imaging, Pictures, Scientific
I identifier considerations: None

Fions on usage: None

hal information:

Deprecated alias names for this type: N/A

hmber (s) :
Starts with 12-byte string 0x0000 Q0O@C 4A58 5320 ODOA 870A, as specified in
ISO/IEC 21122-3.
File extension(s): jxs
Macintosh File Type Code (8)= N/A
Object Identifiers: N/A
H usage: Common
5 None
bneral informationt It should be noted that selected metadata fields may encompass

Fion partly intended to protect the image against unauthorized use or distribution
case, the intefition may be that alteration or removal of the data in the fields

b treated asyand offence. Metadata fields may also contain information about the

bf the image& Content.
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Annex B
(normative)

019(E)

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

.1 General

his annex specifies the use of JPEG XS coding for timed sequences of images within files-base
[P0 base media file format (defined in ISO/IEC 14496-12), denoted Motion JPEG XS. The)Motion
flle format is designed to contain one or more motion sequences of JPEG XS compressed imag
their timing. It is intended as a ‘building block’, specifying only the video format:\An applicatig
e expected to combine Motion JPEG XS with suitable audio, metadata, etc. for a complete ap
specification; that specification would normally select profiles and levels 6f Motion JPEG XS, a
Iso specify application profiles and levels that apply to the integration

otion JPEG XS is expected to be used in a variety of applications{particularly where JPEG X
chnology is already available for other reasons, or where thé high-quality frame-based a
with no inter-frame coding, is appropriate. These application,areds include:

—

—+ digital still cameras,
- error-prone environments such as wireless and thejinternet,
-+ video capture,

+ high quality digital video recording for, professional broadcasting and motion picture pr
from film-based to digital systems,

-+ and high-resolution medical and satellite imaging.

otion JPEG XS is a flexible format, permitting a wide variety of usages, such as editing,
interchange, and streaming.

OTE A sample in the-context of ISOBMFF is "all the data associated with a single time". In this

i$ meant as data associated-with one coded image not "one element in the two-dimensional image ary
cpmprises a component®.

3.2 Compatibility and technology derivation

.2.1 Family members

d on the
JPEG XS
es, with
n would
blication
hd could

5 coding

bproach,

duction

display,

annex, it
ay which

e format

[his is'a ‘buildi
(] £d 0on ne

formatting.

Since this is a building block specification, if audio is needed, then suitable audio

common

support

should be selected from other specifications using the ISO base media file format, or see 1SO/

IEC ISO/IEC 14496-12:2015, Annex D.

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.
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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.

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 rafiloacand lavualc
wkan TOTIICSantrrICcvers

The confformance 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'profilegs
in this gpecification. Derived and application specifications based on this specification. may definle
additionjal brands.

B.3 Sample entry and sample formats for motion sequences

B.3.1 General

The sanjple entry and sample formats for JPEG XS codestreams in the ¥SOBMFF are derived from thie
syntax ih ISO/IEC 14496-12 and defined in B.3.2 to B.3.5.

B.3.2 Definition

Box Typgs: "Jxsm'

Containgr: Sample Table Box (*stb1')
Mandatgry:  Yes

Quantity: Exactly one

The format of a sample (3.12) when the.sample entry name is 'jxsm' is a JPEG XS codestream, called
Picture|() without the Codestream Header () as defined in A.5.5.

Each impge presented to a JPEGXS-decoder is logically formed by appending the content of a sample
the content of the JPEGXSCodestreamHeaderBox().

[=]

All images in the sequence obey the constraints of the profile and level indicators in the JPEG XS Profile
Box, if present; if no specific profile is indicated, then the Main Profile 444.12 of ISO/IEC 21122-2 shal|l
be inferyed (Ppih=0%X3A%0).

(i

The valyes present'in the visualsampleEntry, its constituent boxes including the JPEG XS Video Suppof
box, and thetgcodestreams that these boxes describe, shall agree, to the extent that the format anfd

precisioh of'fields allow. This agreement includes, but is not limited to, width and height information,
and the mded&duaﬂm.@u@nih&amuammﬁmm&Mmﬁmm_Edjs

with conflicts are non-conforming and readers may attempt to decide which values are correct, 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
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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.
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 14496-12:2015,
subclause 12.1.3 and is not to be confused with the ‘colr’ box defined in other standards such as the
JPX File Format (ITU-T Rec. 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

(@]

pding or separate alpha coding, this is indicated in the VideoSupportBox.

B.3.3 Syntax

/ Visual Sequences

dlass JXSMSampleEntry () extends VisualSampleEntry ('jxsm') {
JPEGXSVideoSupportBox () ; // as defined in Annex A\NS./3
ColourInformationBox () ; // as defined in ISQ/IEC 14496-12

JPEGXSCodestreamHeaderBox () ;

dlass JPEGXSVideoSupportBox () extends Box (%pvs') {

JPEGXSVideoInformationBox () ; // a&)defined in Annex A.5.3.2
JPEGXSProfileandLevelBox () ; M) as defined in Annex A.5.3.3
BufferModelDescriptionBox () #5~// optional, as defined in Annex A.5.3.4
MasteringDisplayMetadataBox(); // optional, as defined in Annex A.5.3.5

dlass JPEGXSCodestreamHeaderBox () extends Box ('jxsH') {

Codestream Hedder () ; // as defined in Annex A.5.5

B.3:4° Semantics

inAnnex A is identical to the method defined hy rnc1x' in the ColourinformationBox specifijc 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

In the Visual Sample Entry:

— Compressorname the value "\016Motion JPEG xs" is suggested but not required (\016 is 14, the

length of the string as a byte)

— depth takes one of the following values; other values are reserved, and if found, the composition

behaviour is undefined
0x18 - images are in colour with no alpha

0x28 - images are in colour with alpha

© ISO/IEC 2019 - All rights reserved
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In the Colour Information Box:

— for colour_type 'nc1x':these fields are exactly the same fields as defined in Annex A for METH value

5 in still image format JXS

NOTE

B.3.5 Example of sample entry formats

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

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

Example

of a Visual Sample Entry for a Video with BT.709, 4k/60p, YCbCr, 4:2:2, 10 bit, Time @Ie

01:23:40:59 JPEG XS Main Profile, max. bit rate 2GBit/s, ‘],Q
Table B.1 — Example values of Visual Sample Entry q/’(b
[ 2z
Entries Size Vg.!he )
VisualSampleEntryBox ("j‘ka '

pre_|defined u(16) N 0

resefrved u(16) ,.O\ ) 0

pre_defined u(32)[3] o\~ 0

width ute) |, O 3840

height u(te) _<H° 2160

horigresolution u(323\\< 0x0048 0000

vertpesolution u(32) 0x0048 0000

resefrved \,‘(\@(32) 0

franje_count L\ - u(16) 1

combressorname ;’\\Q) char[32] "\Ol6Motion JPEG XS'

depth (reserved template) xQ - u(16) 0x0018

pre_|defined - int(16) -1

ClegnApertureBox (optional) (‘,\V

Pix¢lAspectRatioBox (optional) ¢ ° .

JPEGXSVideoSupportBox 'jpvs’

PEGXSVideolnformationBox 'jpvi’
brat O u(32) 2000
frat R N\ u(16) 0x103C
schar 03) u(16) 0x80A0
tcod /\?) u(32) 0x0117 283B
PEGXSProfileandLevel Box 'jxpl’
‘,Q}YH‘ u(16) 0x3540
lev u(16) 0x2408
BufferModelDescriptionBox (optional)
MasteringDisplayMetadataBox (optional)

ColourInformationBox 'colr'
colour_type u(32) 'nclx!
colour_primaries u(16) 1
transfer_characteristics u(16) 1
matrix_coefficients u(16) 1
full_range_flag u(1) 0
reserved u(7) 0

36

© ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=a0cbfdd9fb07b078ce99780ae94c0ae6

ISO/IEC 21122-3:2019(E)

Table B.1 (continued)

Entries Size Value
JPEGXSCodestreamHeaderBox '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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