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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
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Introduction

The JPEG universal metadata box format (JUMBF) provides a mechanism to embed and refer generic
metadata in JPEG files. Specific content types can be assigned to identify the specific type of the
embedded metadata. In addition to the content types defined in this document, other types can be
defined by other standards or by third parties. ISO/IEC 19566-4 and ISO/IEC 19566-6 both use JUMBF
to embed additional metadata in JPEG images. The JPEG XT file format (see ISO/IEC 18477-3) is used to
embed JUMBF boxes in JPEG-1 images (see ITU-T.81 | ISO/IEC 10918-1).

© ISO/IEC 2019 - All rights reserved v
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Information technologies — JPEG systems —

Part 5:
JPEG universal metadata box format (JUMBF)
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3.1

Hocument describes the JPEG universal metadata box format (JUMBF), which previde
it to embed any type of metadata in any box-based JPEG file format. This$ |docuy
yntax of the JUMBF box and the mechanism to assign specific content types. In pa
ment specifies XML, JSON, codestream and UUID types. In addition, thisdocument
x to reference or request the embedded metadata content within or outside the imag

2 l]loormative references

llowing documents are referred to in the text in such a-way that some or all of t
itutes requirements of this document. For dated references, only the edition cited
Fed references, the latest edition of the referenced doctument (including any amendme

EC 10646, Information technology — Universal Coded Character Set (UCS)

EC 11578, Information technology — Open Systems Interconnection — Remote Procedu
EC 21778, Information technology — ThedSON data interchange syntax

PUB 180-41), Secure Hash Standard (SHS)

Extensible Markup Language (XML 1.0), 5th edition, <https://www.w3.org/TR /xml>

‘'erms, definitions and abbreviated terms

Terms and definitions

For the purposes_ of.this document, the following terms and definitions apply.
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— 1

hd IEC niaintain terminological databases for use in standardization at the following
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binary structure that encapsulates an object embedded in a file

3.1.2

codestream
sequence of bits representing a compressed image and associated metadata

1) http://dx.doi.org/10.6028/NIST.FIPS.180-4
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3.1.3

JUMBEF content box

content box

box (3.1.1) of any type embedded in a JUMBF superbox (3.1.8) except the JUMBF description box

3.14

JUMBF content

content

set of all content boxes (3.1.3) embedded in a JUMBF superbox (3.1.8)

3.1.5

JUMBF contenttype
content typ
specific typq of content (3.1.4) embedded in a JUMBF box with an associated JUMBF type (3.1¢6)

W

3.1.6
JUMBEF type
UUID that inpplies the type of content (3.1.4) embedded in a JUMBF box

3.1.7
parent image
main image fontent (3.1.4) of the image file in which the JUMBF box is embedded

3.1.8
superbox
box (3.1.1) that only contains other boxes

3.2 Abbr¢viated terms

JPEG Joint Photographic Experts Group
JPEG-1 image complying to ISO/IEC 10918~1
JSON JavaScript object notation

JUMBF JPEG universal metadata-box format
URI uniform resourceidentifier

XML extensible markup language

4 Conventions

4.1 Confdrmance language

The keyword "reserved" indicates a provision that is not specified at this time, shall not be used, and
may be specified in the future. The keyword "forbidden" indicates "reserved" and in addition indicates
that the provision will never be specified in the future.

4.2 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, 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 indicated as "binary" are bit pattern values (specified as a string
of digits equal to 0, 1 or x in which the left-most bit is considered the most-significant bit and 'x' means

2 © ISO/IEC 2019 - All rights reserved
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either 0 or 1). 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 0xF is equivalent to the 4-bit
pattern '1111" and is interpreted in expressions as being equal to the decimal number 15.

4.3 Boxes and superboxes

The annexes of this document focus on the definition of boxes. The details for embedding boxes in
specific file formats are defined in the particular documents, for example ISO/IEC 15444-1 for JPEG
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ISO/IEC 18477-3 for JPEG-1 / JPEG XT or the more generic ISO/IEC 14496-12 ISO ba
it (ISOBMFF).

neral, each object in the file is encapsulated within a binary structure called@box. A 1
ins other boxes is called a superbox. The binary structure is given in FigureT-

XLBox
Box Length
Extension
(optional)

LBox
Box Length

TBox

Box Type PayloadDatd

Figure 1 — Binary structure of a box

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

his field is 1, then the XLBox field shall existand the value of that field shall be the act
he box. If the value of this field is 0, then the length of the box was not known when t
as written. In this case, this box contains all bytes up to the end of the file. If a box

ontained within another box (its superbox), then the length of that superbox shall al
heans that this box is the last box inthe file. The values 2-7 are reserved for ITU-T | IS

Box: box type. This field spetifies the type of information found in the Payload D3
alue of this field is encoded-as a 4-byte big-endian unsigned integer. However, boxes 3
eferred to by an ISO/IEC 646 character string translation of the integer value. For :
efined within this document, box types will be indicated as both character string (no
s 4-byte hexadecimal integers (informative). Also, a space character is shown in t

eserved for ITUST | ISO/IEC use.

LBox: bexéxtended length. This field specifies the actual length of the box if the valu
eld is 1..Fhis field is stored as an 8-byte big-endian unsigned integer. The value inclu
elds of'the box, including the LBox, TBox and XL.Box fields.
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format of the box contents depends on the box type and will be defined individually for each type.

4.4

Graphical descriptions

Box definitions contain graphical description figures to illustrate the structure of the box. These figures

shoul

d be interpreted as follows.

The figures do not include box type and size fields.

A sequence of rectangles is used to indicate the fields of the box and their order.

A grey background indicates a variable length field.

© ISO/IEC 2019 - All rights reserved
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— Optional fields have a dashed border.

Figure 2 shows an illustrative example of a box with four fields:
— A: 8bitrequired field;

— B: 16 bit required field;

— C:variable length required field;

— D: optional 32 bit field.

Figure 2 — Box with four fields

5 Organization of the document

JUMBEF allows embedding any type of metadata in JPEG images that adépt'a box-based file formgt and
enables refefencing to the embedded data internally or externally to the’image.

The JUMBF Box Format shall be implemented as defined in Annex A7JUMBF Content Types for comhmon
metadata such as XML, JSON and image codestreams shall b€ used in accordance with Annex H. The
referencing pnd requesting mechanism shall be as specified in Annex C. Annex D describes how to
embed JUMBF boxes in JPEG-1 images using the JPEG XT, Box Format.

4 © ISO/IEC 2019 - All rights reserved
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Annex A
(normative)

ISO/IEC 19566

JUMBEF box file format

-5:2019(E)

This pnnex defines the JUMBF Box Format. Table A.1 lists all boxes defined in this annex
within the table indicates the hierarchical containment structure of the boxes.

Table A.1 — Defined boxes

Indentation

Box name Type Superbox |(Required? |Comments

‘jumb' This'superbox encapsulates the

JUMBF box Yes Required JUMBF Description box and JUMBF
(0x6A75 6D62) Centent Boxes.

- umd' This box is always contained within a
{)L l)\(/IBF Description : No Required JUMBF superbox and spedifies the con-

(0x6A75 6D64) tent and behaviour of the JUMBF box.

A.2 |JUMBF superbox

A JUMBF box is a superbox that shall contain exactly one JUMBF Description box follow
more| Content Boxes. The type of the Content.Boxes is implied by the JUMBF type field i
Description box. JUMBF boxes can be nested, i.e. the Content Boxes may be JUMBF boxes,
the JUMBF type. The JUMBF Descriptioinbox shall always be the first box in the JUMBF sup

The type of a JUMBF box shall be 'jumb' (0x6A75 6D62). The structure of the JUMBF box is {

Figure A.1.

JUMBF superbox

JUMBF Description box

Content Box 1

bd by one or
h the JUMBF
if implied by
erbox.

llustrated in

Figure A.1 — Structure of the JUMBF superbox

© ISO/IEC 2019 - All rights reserved
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A.3 JUMBF Description box

The JUMBF Description box provides additional information about the behaviour and content of the
parent JUMBF box.

The type of a JUMBF Description box shall be 'jumd' (0x6A75 6D64). The contents of the JUMBF
Description box is illustrated in Figure A.2, the field values are summarized in Table A.3.

T | |
TYPE T e | [} | SIGNATURE |
|

Figure A.2 — Structure of the JUMBF Description box

— TYPE: this field shall contain a 16-byte UUID as specified in ISO/IEC 11578. The value of this [UUID
specifie$ the format of the Content Boxes embedded in the JUMBF box and the interpretation gf that

information. This field is referred to as the JUMBF type.

— TOGGLES (T): this 1-byte field signals the values of options related to the JUMBF box as specifjed in

Table A.P where bit value 1 means enabled and bit 0 disabled.

Table A.2 — TOGGLES

Binary vallue Meaning TOGGLE Details

0000 xx11 Requestable Requestable. This option signalsswhether the content of the JUMBF
box can be requested using the request mechanism as specified in

0000 0 Not requestable d g d p

xxx 4 Annex C. If Requestable is-Set'to 1, the “label present” option should be

setto 1 as well.
* If set to zero, any imiplementation i) *shall* provide an error mes-
sage, and ii) *shalltnot* act upon the request in a way that can pogsibly
expose the datas
*If set to 1,4)-a supporting implementation will return the requested
data, and.ii) a non-supporting implementation shall return an err¢r
message,

0000 xx1x Label present Label present. This option signals if a Label field is present.

0000 xx0x No label present

0000 x1xx ID present ID present. This option signals if an ID field is present.

0000 x0xx No ID present

0000 1xxx Signature present|Signature present. This option signals if a Signature field is pres¢nt.

0000 Oxxx No signature

present
All other valugs are reserved for future use.

LABEL: |this7optional field contains a variable length textual label that can be used to refefence
or request the content of the JUMBF boXx as specified in Annex C. Its presence is signalled in the
TOGGLES field. This value shall be stored as ISO/IEC 10646 characters in the UTF-8 encoding.
Characters in the ranges U+0000 to U+001F inclusive and U+007F to U+009F inclusive, as well as
the specific characters /', ";','?", """ and '#', are not permitted in the label string. The Label string shall
be null-terminated. The user is responsible for assigning a label which is unique within its scope.

ID: this optional field contains a user assigned unique 4-byte ID that can be used for binary
references to this JUMBF box. Its presence is signalled in the TOGGLES field. The user is responsible
for assigning an ID that is unique within its scope.

SIGNATURE: this optional field shall contain an SHA-256 (FIPS PUB 180-4) checksum of the JUMBF
Content. Its presence is signalled in the TOGGLES field.

© ISO/IEC 2019 - All rights reserved
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Table A.3 — Format of the contents of the JUMBF Description box

Parameter Size (bits) Value
TYPE 128 UuUID
TOGGLES 8 0-15
LABEL variable or 0 Null terminated UTF-8
string
ID 32o0r0 User assigned
SIGNATURE 256 0r 0 SHA-256 checksum

© ISO/IEC 2019 - All rights reserved 7
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B.1 Overview

Annex B
(normative)

JUMBEF content types

This annex
JSON data of
and their ass

lefines JUMBF Content Types that can be used to embed image codestreams, XML
other content wrapped in a UUID box. Table B.1 gives an overview of these Content Types
igned JUMBF type UUID values to be used in the JUMBF Description box.

Table B.1 — Overview of JUMBF Content Types

data,

JUMBEF type

Meaning

0x6579D6F
B2AC-1B82F

B-DBA2-446B-
FEB89D1

Codestream Content Type. The JUMBF box contains exdctly one Codestreanp box.

0x786D6C2
8000-00AA0

0-0011-0010-
0389B71

XML Content Type. The JUMBF box contains gxactly one XML box.

0x6A736F6
8000-00AA0

E-0011-0010-
0389B71

JSON Content Type. The JUMBF box contains exactly one J[SON box.

0x75756964-
00AA00389H

011-0010-8000-
71

UUID Content Type. The JUMBF box.contains exactly one UUID box.

Other Content Types may be specified in other specifications. In case the JUNIBF
Content is exactly one boxyitis recommended to specify the JUMBF type UUID by
composing the 4-byte type value of the box with the 12-byte ISO reserved vlue,
0xXXXXXXXX-0011-0010-8000-00AA00389B71 (see ISO/IEC 14496-12). The
four-character codéreplaces XXXXXXXX in the preceding number. In other dases,
the user shall use'@ random generated UUID.

>

If the last 12
decoder can
If the JUMBH

Table B.2 list

s all boxes defined'in this annex.

bytes of the JUMBF typedare the ISO reserved value 0x0011 0010 8000 00AA 0038 9871, a
replace the JUMBF box with the single Content Box of the JUMBF box and proceed decc
type is not known by the reader, the reader shall ignore the entire JUMBF box.

ding.

Table B.2 — Boxes defined in this annex

Box name Type Superbox |Required? |Comments
'ip2c’ This box allows to embed image dode-
Contiguous Codestream box No QOptional SEEEATRS
(0x6A70 3263) '
'xmlI\040' This allows to embed XML (W3C, Ex-
XML box No Optional tensible Markup Language (XML 1.0))
(0x786D 6C20) formatted information.
[SON b 'json’ N Ovtional This allows to embed JSON (ISO/
0x 0 tiona i i
(0x6A73 6F6E) p IEC 21778) formatted information.
i This box provides a tool by which ven-
uui iti i i
UUID box No Optional dors can a_dd addl_tlo.nal 1nf0rrpat19n
(0x7575 6964) to a file without risking conflict with
other vendors.
8 © ISO/IEC 2019 - All rights reserved
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B.2 Codestream Content Type

B.2.1 JUMBF box Content

JUMBF boxes that embed image data shall use the 0x6579D6FB-DBA2-446B-B2AC-1B82FEEB89D1
JUMBF type. The Content of the JUMBF box shall contain exactly one Contiguous Codestream box as
illustrated in Figure B.1.

Codestream Content Type JUMBF box

JUMBE Descrintionlbox
e

TYPE: Codestream

Codestream box

Figure B.1 — Structure of a Codestream Content Type JUMBF box
The LContiguous Codestream box containsva valid and complete image codestream| The image
codegtream shall be of the same type than-the parent image in which the JUMBF box is embedded.

Codegtream Content Type JUMBF boxes that do not contain other boxes can also use the 0x6A703263-
0011{0010-8000-00AA00389B71 JUMBEF type.

B.2.2 Contiguous Codestream box

The type of a Contiguou$:€odestream box shall be 'jp2c' (0x6A70 3263). The contents of the box shall be
as in Figure B.2, the fields are summarized in Table B.3.

NOTE Despite'the ‘jp2c’ type name, a Contiguous Codestream box is not restricted to JPEG 2000{codestreams.
The cpdestream type is determined by the Image Header box if present or the parent image codestream type
otherpwise.

copnE
TOUDT

Figure B.2 — Organization of the contents of the Contiguous Codestream box

— CODE: this field contains a valid and complete codestream of the same type than the parent image
in which the JUMBF box is embedded.

Table B.3 — - Format of the contents of the Contiguous Codestream box
Field name Size (bits) Value
Code Variable Variable

© ISO/IEC 2019 - All rights reserved 9
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B.3 XML Content Type

JUMBF boxes that embed XML shall use the 0x786D6C20-0011-0010-8000-00AA00389B71 JUMBF
type. The Content of the JUMBF box is exactly one XML box. An XML shall contain XML (W3C, Extensible
Markup Language (XML 1.0)) formatted information.

The type of an XML box is 'xmI\040' (0x786D 6C20). The contents of the box shall be as in Figure B.3.

DATA

DATA: t
Languag

B.4 JSON
JUMBF boxe

type. The Content of the JUMBF box is exactly one JSON box. A JSON boxcontains JSON (ISO/IEC 2

formatted in

The type of 3

DATA: t

B.5 UUID

JUMBF boxe
JUMBEF type.

A UUID box ¢
this docume

Figure B.3 — Organization of the contents of the XML box

his field shall contain a well-formed XML document as defined by W3C, Extensible Mz
e (XML 1.0).

Content Type
s that embed JSON shall use the 0x6A736F6E-0011-0010-8000-00AA00389B71 ]I

formation.

1 JSON box is 'json’ (0x6A73 6F6E). The contents of thie box shall be as in Figure B.4.

DATA
o8

Figure B.4 — Organization of the contents of the JSON box

his field shall contain a well-formed JSON document as defined by ISO/IEC 21778.

Content Type

s can embed dny type of data using the 0x75756964-0011-0010-8000-00AA0038
The Content 0f the JUMBF box is exactly one UUID box.

ontains(@any information other than the information contained within boxes defined W
ht.

irkup

JMBF
1778)

9B71

rithin

The type of

h ‘UVID box shall be 'uuid' (0x7575 6964). The contents of the box shall be as in Figur

D

<

the field values are summarized in Table B.4.

DATA

Figure B.5 — Organization of the contents of the UUID box

ID: this field contains a 16-byte UUID as specified by ISO/IEC 11578. The value of this UUID specifies

the format of the vendor-specific information stored in the DATA field and the interpretation of that
information.

10
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— 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 field.

Table B.4 — 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 i
andt
imag

nformation necessary for decoding the image to the extent that is defined within th

s document,

he interpretation of the information in any UUID box shall not change the visual appe
. All readers may ignore any UUID box.

hrance of the

© ISO/IEC 2019 - All rights reserved
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Annex C
(normative)

JUMBF references and requests

C.1 General

This annex d
The referen
within textd
externally. Tj
specified in |

efines the mechanism that can be used to reference or request the content of JUMBEX
es can be binary or use a URI scheme. The URI scheme can be used to make. @' refd
al or serialized metadata. References can be made internally within the/image a
p enable references or requests, the JUMBF box shall have a label or ID asseciated with
Annex A.

C.2 URIT

URI referen
formatted d
The useris

The syntax f
https://jpeg.

where the U
argument cg

If JUMBF bos
separated by

https://jpeg.

Metadata sc
by using the

self#jumbfs

C.3 Binai

In addition fo the URI references, users can assign a binary 32bit ID that can be used for refere

eferences

fes can be used to reference JUMBF boxes from textual métadata such as XML or
bcuments. References can only be valid if a label is assigied to the referenced JUMBI
esponsible for assigning labels which are unique within‘their scope.

br references outside the image is as follows:
prg/image.jpg#jumbf=labelname

RI is exemplary and only the fragment parpindicated in bold is normative. The “labeln
rresponds with the label embedded in the JUMBF Description box.

es are nested, child boxes can be reférenced by concatenating their label to the parent
a “/” character. For example:

prg/image.jpg#jumbf=parentlabel/childlabel

hemas which are embedded within the image can reference JUMBF boxes inside the i
keyword “self”:

labelname

'y references

oxes.
rence
nd/or
it, as

JSON
F box.

”

ame

label

Image

ncing
yithin

the JUMBF b

ox%n binary formats. The user is responsible for assigning IDs which are unique W

their scope.

There is no specific syntax defined for formatting the binary references.

C.4 Requ

ests syntax

Requests can only be made outside the scope of the image if a label is assigned to the requested
JUMBF box and if the Requestable TOGGLE as defined in Table A.2 is set to 1. The returned content and
associated Media Type is determined JUMBF Content Type. The syntax for JUMBF requests is as follows:

https://jpeg.org/image.jpg?jumbf=labelname

where the URI is exemplary and only the request part indicated in bold is normative. The “labelname”
argument corresponds with the label embedded in the JUMBF Description box.

12 © ISO/IEC 2019 - All rights reserved
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If JUMBF boxes are nested, child boxes can be requested by concatenating their label to the parent label
separated by a “/” character. For example:

https

C.5

://ipeg.org/image.jpg?jumbf=parentlabel/childlabel

Requests returned content

C.5.1 General

The following subclauses specify the returned result of requests to JUMBF boxes of Content Types

defin

ed in this document

C.5.2

Codestream Content Type Requests

Wher a request is made to a Codestream Content Type JUMBF box, the request shall return the content

of the

C.5.3

Codestream box with the same Media Type as the parent image.

XML Content Type Requests

When a request is made to an XML Content Type JUMBF box, the request shall return the c

XML

C.54

box with Media Type application/xml.

JSON Content Type Requests

When a request is made to a JSON Content Type JUMBE box, the request shall return the ¢

JSON

C.5.5

box with Media Type application/json.

UUID Content Type Requests

When a request is made to a UUID Content Type JUMBF box, the request shall retur

embg
regis

dded data of the UUID excluding.the*UUID. The Media Type shall be defined by the
Fered the UUID of the UUID box.

pntent of the

bntent of the

n the entire
vendor who

© ISO/IEC 2019 - All rights reserved
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Annex D
(informative)

JUMBF backwards compatibility and integration

D.1 General

This annex provides additional information on the JPEG XT Box File Format (defined in ISO/IEC,184
that is used fo embed JUMBF boxes in JPEG-1 images (ITU-T.81 | ISO/IEC 10918-1). This inférmat]
for referencg only: for full information, see ISO/IEC 18477-3 and ITU-T.81 | ISO/IEC 10918-1.

Unlike other|standards, in JPEG XT, boxes are not top-level syntax elements, but are theémselves wr4
in JPEG XT (APP11) Marker segments. Since boxes may logically carry more than’64K (65536)
of payload data, but marker segments can at most carry 64K of data, a single legical box some
needs to be broken up into several marker segments. Syntax elements within'the marker segment
instruct the decoder how to put the contents in the marker segment back into‘a single box.

A JPEG XT fjle may contain several boxes of the same box type, thdugh with differing content

77-3)
ion is

pped
bytes
fimes
then

. The

syntax of the marker segment provides a mechanism to distinguish between two logically different

boxes of the same box type.

Since JPEG XT boxes are represented by APP11 marker segroetits, non-compliant decoders will i
embedded bpxes.

D.2 JPEG|XT Boxes

JPEG XT stryictures any additional data that retains invisible to legacy decoders in JPEG XT bo3
box is a gendric data container that has both-a type, and a body that carries its actual payload. The
is a four-bytp identifier that allows decaders to identify its purpose and the structure of its cont
JPEG XT file may also carry several boxésof identical type. These boxes are logically distinct and
in the value pf the Box Instance Number En of the JPEG Extensions marker segment; see Figure D.

Boxes are embedded into the godestream format by encapsulating them into one or several JPH
marker segments. Since boxes_can grow large in size, a single box may extend over multiple JPH
marker segments, and decoders sometimes have to merge multiple marker segments before the
attempt to decode the hox content. JPEG XT Marker segments that belong to the same logical bo
require merging prigrto interpretation have identical Box Instance Number fields En, but differ
Packet Sequ¢nce Numiber Z.

bnore

kes. A
type
ent. A
differ
.

G XT
G XT
y can
X and
n the

The JPEG X1 marker segment consists of the APP11 marker that is reserved for ISO/IEC 18477-
size of the im by inctudi T ifier 1 i

boxes and box types, the box instance number field, the packet sequence number field, the box length,
the box type and the actual box payload data. The box length field can be extended by a Box Length
Extension field that allows box sizes beyond 232-1 bytes. Figure D.1 depicts the high-level syntax of a

JPEG XT Marker segment, Table D.1 summarizes the field values.

OxFFEB Le Cl En z LBOX TBOX XLBox Payload Data
Common Box Packet Box Length Box Type Box Length
Identifier Instance Sequence Extension
Number Number (optional)

Figure D.1 — Organization of the JPEG XT Marker Segment
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