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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through

ISO technical committees. Each member body interested in a subject for which a technical c
has been established has the right to be represented on that committee. International orga

ommittee
nizations,

governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely

with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standa

rdization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.is0. org/dlrectlves)

[SO draws$ attention to the possibility that the implementation of this document may involve-the
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of ahy clai
rights in fespect thereof. As of the date of publication of this document, ISO had not, teceived no
patent(s) which may be required to implement this document. However, implemefiters are caut

this may not represent the latest information, which may be obtained from the patent database ay
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljsuch patent rightg.

Any trad¢ name used in this document is information given for the coenvenience of users and|
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and e
related tp conformity assessment, as well as information about ISO's adherence to the Wo
Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/forew

les of the

use of (a)
d patent
ice of (a)

ijoned that

ailable at

does not

ford.html.

This docyiment was prepared by Technical Committeex]SO/TC 171, Document management ap
Subcommntittee SC 2, Document file formats, EDMS Systems and authenticity of information.

Alist of all parts in the ISO 16684 series can be found on the ISO website.

Any feedlack or questions on this documentshould be directed to the user’s national standard
complete [listing of these bodies can be fourid\at www.iso.org/members.html.

plications,

s body. A
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Introduction

Traditional concepts and uses of metadata have been applied to describe a file or a collection, but this
approach cannot meet the needs of flexible, sub-file and across-file level information exchange and sharing.
Researchers, publishers, readers and machines require new approaches to describe content in flexible
and multi-faceted ways for data sharing and data exchange (e.g. chapter, figure, image, table, formula).
Specifically, in the linked data (either open or closed) web environment, any piece of information can be
described, referenced and linked with or without relationships with any other data, objects, and/or files.

By implementing this document, textual and non-textual content can be described, used and shared at an
atomic level, file level and across-file level. This information can be used for multiple purposes, including
content agcess,digital preservation, scientific research and publishing Recent developments in computer
vision andl machine learning make it possible to create, link and capture semantics from documerits, videos
and audids. Machines can learn and create meaningful metadata using a variety of artificial intelligence (AI)
machine Jearning models. This enhances existing resources description and creates new. gpportunities in
content geéneration, content use and content re-use. For instance, the general public benefits from semantic-
rich cont¢nt through enhanced knowledge access, discovery and integration (e.g. see'the use capes in the
Annex A)] while scholars can utilize semantic-rich content for content discovery,dntegration and| scholarly
communifation. For business, the availability of semantic-rich content creates new opportunities|for lower
cost, highler productivity, and better user satisfaction. Machines can also utilize semantic-rich content and
metadatalfor a variety of purposes.

© IS0 2024 - All rights reserved
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Graphic technology — Extensible metadata platform (XMP)

specification —

Part 4:
Use of XMP for semantic units

1 Scope
This docyment:
a) introfluces the concept of the semantic unit (SU);

b) provides requirements and guidance on how to define the target resourge(s) in an SU by ad
“target” syntax from the Web Annotation Model;

c) provides requirements and guidance on the extensible metadata platform (XMP) serialization
for SU.

This docyment broadens the concept of XMP specified in ISO 16684-1 so that XMP can be used tq

pting the

syntaxes

describe

an SU. A rew flexible way of defining and describing SUs aims¢«te)bring innovation to textual and n¢n-textual

content, metadata, linked data, big data and artificial intelligence.

2 Normative references

The folloying documents are referred to in the text in such a way that some or all of their content cpnstitutes
requiremgnts of this document. For dated references, only the edition cited applies. For undated rgferences,

the latest|edition of the referenced document (including any amendments) applies.

ISO 16684-1:2019, Graphic technology. — Extensible metadata platform (XMP) — Part 1: Da
serialization and core properties

ISO 16684-3:2021, Graphic technology — Extensible metadata platform (XMP) specification — Part ]
serialization of XMP

ta model,

: JSON-LD

Web Anng¢tation Data Model W3C Recommendation, 2017, https://www.w3.org/TR/annotation-mofdel/

3 Terms and definitions

For the pyrposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

© IS0 2024 - All rights reserved
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3.1

audio

frequency corresponding to a sinusoidal sound wave audible to the normal human ear (from about 16 Hz to
16 kHz)

[SOURCE: IEC 60050-702: 1992, 702-01-08]

Note 1 to entry: Audio content is primarily intended to be heard. Alternatively, it can be described by other expressions
such as text, image, and video.

3.2
image
stored description of a graphic picture along with metadata, which is primarily intended to be seen

Note 1 to gntry: Alternatively, it can be described by other content expressions such as text, audio, and widep.

3.3

dataset
stored ddscription of sets of data along with metadata, which is primarily intended to be professed by
software

3.4
external resource
resource which is available outside of the current one

Note 1 to gntry: It is de-referenceable from its Internationalized Resourceddentifier (IRI).

3.5
selector
method uked to select and describe the desired segment(s)f¥om the source resource(s)

Note 1 to gntry: The nature of a selector will be dependent oiithe types of resource, as the methods to selecf segments
from varidus media-types will differ. Multiple selectors cati-be given to describe the same segment in differgnt ways.

Note 2 to gntry: See W3C Recommendation: 2017, 4,2or further information.

3.6
semantidq unit
suU
user-defiped piece of information (Content) consisting of one or more target(s) resources, which ig logically,
semanticdlly or structurally sepatated from other information and can be meaningfully described|as a unit

Note 1 to gntry: An SU may be.d€scribed by one or more extensible metadata platform (XMP) packets.

Note 2 to pntry: An SU cdn be any piece of information (e.g. character, word, phrase, sentence, paragraph, chapter)
across any|information container (e.g. a file).

Note 3 to gntry: An:SY can be one of the following representations depending on its content.

— For cqntént interpreted by visual systems (e.g. documents, maps), it can be an area containing contg¢nt such as
charatters, figures, tables, images, and formulas.

— For content interpreted by hearing and/or visual systems (e.g. audio, video), it can be the length of starting and
stopping time, or data containing such content.

— For content interpreted by smell, it can be the smell data (e.g. location, timestamp, chemical data), and/or
interpretations of the smell.

— For content not sensible beyond the five human senses, it can be the data and/or its derivatives.

© IS0 2024 - All rights reserved
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3.7
target
resource, which is a “specificResource” identified by “source”

Note 1 to entry: See W3C Recommendation: 2017, Section 4 for further information.

3.8
text
sequence of characters or glyphs, or a visual representation thereof

Note 1 to entry: Textual content is primarily intended to be read. Alternatively, it can be expressed by other means
such as audio (3.1), image (3.2), or video (3.10) with metadata.

3.9
user
person orfmachine who defines, describes, and/or uses a semantic unit (3.6)

3.10
video
recording of an image (3.2) or set of images; content consists of moving images with'er without auflio (3.1)

4 Sempntic unit

4.1 General

A semant]c unit (SU) is a user-defined content that can be associated with one or more XMP packetd. The user
can apply|this document to encapsulate sufficient information.{including semantics) for the SU. IS{) 16684-1
specified p way to declare an XMP packet but applies to the entire resource stored as a file.

This docyment specifies a way to create and to define any resource that can be a piece of information in a
file contalner or cross-file boundary.

4.2 Types of semantic units

An SU can be any piece of information su¢hjas zero or more characters, an image, a video frame, 4 resource
on the internet, or a combination of these.

An SU cah be a content area inside_an image, table, page, file, bitstream, and Internationalized|Resource
Identifier|(IRI). It can enable content cross images, tables, pages, files, bitstreams, and IRIs bourjdary (e.g.
inside a fille, outside a file, or,a‘combination of multiple files), and a combination of the above.

An SU car} include an ordered or unordered set of resources.

A metadalta packet (i;e: XMP packet) for an SU can contain any type of metadata (descriptive, structural,
technical|administrative) and data.

An SU car bedndependent or have relations with other SUs.

Examples trrctode:
— Digitized textual documents (see Annex A);

— Images: SUs defining parts of an image can be separated, connected, overlapped, or covered. Figure 1
shows that multiple SUs can be defined within a single image.

© IS0 2024 - All rights reserved
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SOURCE: Reference [1], reprgégéd with permission from the author.

Q‘Q Figure 1 — Multiple SUs in an image

— Severifal m@edia resources and related resources can be combined as part of one SU. For dxample, a
sheet r%l fragment (see Figure 2) can be augmented with a video clip of a performance, or 4 webpage
descriibing the history of the piece.

© IS0 2024 - All rights reserved
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28. Row, row, row your boat
Sing with marked rhythm, especially in the first and third parts. Close at
a signal when all parts are singing, thus producing the full chord.
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provision

Examples

XMP and

Figure 2 — SU containing part of music notation and remote resources

hing and referencing semantic unit

ining semantic units with target resources

eferred to by one or more “@id” (defined in 5.2) with oné or more “targets” resources (.

1l include one or more “target” resources, (where“target” is specified by the Web Annot:
17, Section 4). Often selecting the target resouxrces relies on specific media types and th
ions. These specifications have their own. spécific syntax and can vary. For example, {
n of a HTML webpage, it is possible to screen capture the paragraph as an image as arepre
ossible to use certain HTML tags to seleet the paragraph.

typically multiple ways of selecting’target resources for an SU. To promote interopera

btation Data Model defines &.comprehensive standard syntax for “target” resources th
edia types (e.g. HTML, PDFXML, and SVG) and segment(s) of these media.

bet” resource of an SU-that conforms to this document shall be a “specificResource”, in a
lefintion given in the;Web Annotation Data Model, 2017, Section 4.

bt” resource shall'be enumerated using the “target” and related qualifier(s) in accordanc
5 of the Web*Annotation Data Model.

of defining semantic units can be found in Annex A.

lefined in

ition Data
pir formal
o select a
sentation.

pility, this

adopts the mechanism defined\in the Web Annotation Data Model (W3C Recommendaltion). The

at covers

rcordance

b with the

the Web Annotation Model are independent to each other. The differences between th

discusse

inAnnex B

r two are

5.2 Required Keywords

ISO 16684-3:2021, Clause 4 entitled “XMP-JSON-LD serialization” contains namespace prefix serialization
and use of @type. The following required keywords of an XMP packet shall be in accordance with
[SO 16684-3:2021, Clause 4.

. tt@idn;

— “@context”;

- “@VO

cab”: controlled vocabulary schema;

© IS0 2024 - All rights reserved
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— “@language”;

_ u@typen;

— ‘“target” and its related terms: the “target” and its qualifier(s) are defined in the Web Annotation Model,
2017, Section 4.

NOTE1 The “specificResource” contains other terms such as “id”, “type”, “source”, and “selector”.

NOTE 2  Many SUs refer to part of a resource or a combination of parts of multiple resources. A selector is used
to select the desired segments from the source resource. The nature of various media-type resources varies and
therefore the selector and its types differ (see the Web Annotation Data Model, 2017, 4.2).

5.3 Sinpple valued XMP: selecting a target source resource

An SU car] be defined by selecting a specific resource. Examples can be found in Annex A.
5.4 Arnay valued XMP: selecting a set of specific resources

5.4.1 G[[eneral

An SU can be defined with a set of specific resources. Values in the XMP dat@ model shall be in a¢cordance
with ISO 16684-1 and ISO 16684-3, which have one of the three forms:

— simple;
— array}
— structure.

Array form can be one of the following: unordered arrayordered array and alternative array.

5.4.2 Akray values

Array is ynordered by default in JSON-LD.[3] For unordered array value, “@set” keyword shall bejused and
the provigions specified in ISO 16684-3:202;1 4.5.3.2 shall apply.

For ordered array value, a property “@list” shall be used and the provisions specified in ISO 166§4-3:2021,
4.5.3.3 shpll apply.

For alterrative array value, thé provisions specified in ISO 16684-3:2021, 4.5.3.4 shall apply.

5.4.3 Structure valued\XMP properties

The provisions specified in [SO 16684-3:2021, 4.5.4 shall apply.

5.5 Identifying and dereferencing semantic unit

An SU is i-lnni-i{-'-'nr] ot idantifiog. “@id”-

OCTICITTC OV T T TO CITeITICT

Dereferencing an SU via “@id” allows applications to retrieve the SU’s XMP packet.

6 Serialization

The Resource Description Framework (RDF) is a framework for data interchange on the web. RDF 1.1 is the
latest version of the RDF specification, published by the W3C in 2014.

RDF 1.1 introduces the concept of RDF data set, which is a collection of RDF Graphs. RDF 1.1 recommends
the serialization syntaxes for storing and exchanging RDF such as Turtle, JSON-LD, RDFa, and RDF/XML.

© IS0 2024 - All rights reserved
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JavaScript Object Notation (JSON) is a lightweight data interchange format. A JavaScript Object Notation
for Linked Data (JSON-LD) is a JSON-based format to serialize linked data. JSON-LD has advantages such as
ease of use and clean implementation for the web. The JSON-LD specification discusses its data model and its
relationship to RDF [JSON-LD]. A JSON-LD document is both an RDF and a JSON document.

ISO 16684-1 and ISO 16684-3 define two serialization formats for RDF graphs. ISO 16684-1 specifies how
to serialize an XMP packet using RDF/XML, while ISO 16684-3 specifically describes the other serialization
format using JSON-LD. Both serialization formats produce the same graph, and thus they are logically
equivalent.

This document recommends the JSON-LD serialization of ISO 16684-3.

© IS0 2024 - All rights reserved
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Annex A
(informative)

Use case - Digitized books

A.1 General

poks have

: 11 : 1 £ 1o 1 1 o 1 11 £ 13- 1 11
ThlS ANNgXTIIastraces a Ly pltdl UsSt Cd5C 101 UIGILIZCU TIIALET 1415, GUTTCIILLY TIIIITTOILS O pUDIISIICU 'O

been digitized for preservation and access.

A.2 Goal

This use ¢ase demonstrates the use of XMP for creating a SU with semantic information for Refg
The semantics is important for a variety of uses such as linked open data, machine-learning and K

discovery

The code was validated via JSON-LD validators.

{

“@contexf

“rdf’: “https:// www.w3.0rg/1999/02/22-rdf-syntax-ns#”,

«

xmpp

udcu

"

" “http://ns.adobe.com/xap/1.0/”,

“https://purl.org/dc/elements/1.1/”,

“viaf”: “https://viaf.org/”,

“@vocab”: “http://schema.org”,

“@language”: “zho”,

« »”

su”:
b

“@type”:
“@id”: “da

¢

», o«

“https://www.iso.org/§uy1.0/”

Book”,

odejing_version1”,

“name”: “{EfELL

“alternatiyeName”: “Tao Te Ching”,

rence [4].
nowledge

“url”; “https://lccn.loc.gov/2021666446”,

“author”: {

», o«

“@type”: “Person”,

“name”:

“laozi”,

“url”: “https://viaf.org/viaf/101089774/"

2

© IS0 2024 - All rights reserved
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“dataCreated” “400 B.C.”,
“dc:subject”: [ “Taoism”, “Taoist philosophy”],
“hasPart™ {

“@id”: “#versionl”,

“@type”: “Book”,

“name”: “% IEEAL”,

“url”: “https://ctext.org/library.pl?if=en&file=77889",

“version”: “ 5 FAEE [ 55 S GRS T AR,
“datePuplished”: “1279 A.D.”,
“publisher”:
“l@type”: “Organization”,
“hame”: “5 R P S R AR RCR T A,

n, o«

“locatjon”: “changsu, Jiangsu,China”,

« @ldu: «n

b
“hasParf”™ [
{
“@id’} “#chapter42”,
“name|: “chapter 42",
“url”: “https://ctext.org/library.pl?if=en&file=77889&page=57",
“text’ “TEA—, AT, TS S AEY)L
“pagihation”: “57-58”
}
]
b
“mentions”: [

{

“@id”: “#version2”,
“@type": HBOOkH’

», oy

“name”: “IEZ”

», «

“version”: “Yu Family School”,

“url”: “https://lccn.loc.gov/2021666446”",

“datePublished” “1127 A.D.”,

© IS0 2024 - All rights reserved
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“publisher”: {

“@type”: “Organization”,

n,o«

“name”: “Yu Family School”,

“location”: “Jian'an, Fujian, China”,

u@idu: «n

“hasPart”: [

{
“@id”: {#chapterl”,

“name”] “chapter 1”,

“url”: “Rttps://www.loc.gov/resource/gdcwdl.wdl 13543/?sp=14&qg=Dao+de+jing¥

“text’t “THFIE, ARHIE. 4044, AFH A AR Z UG, H A I SO TCARBOE LD

P R TR 2, R e K2 XK A2 1T,
“pagipation”: “14-15"
2
{
“@id”: {#chapter2”,

“name”{ “chapter 2”,

>~

“url”: “dttps://www.loc.gov/resource/gdcwdlwidl 13543/?sp=15&g=Dao+de+jing.”,

“pageStart™ “15”
}
|
2

“@id”: “Hversion3

u@typen “Booku,

A

7

/4

"t

unameu: u%%j\‘é—:{f%%g‘éu’

“version”: “BKk € VU E 4",

“url”: “https://ctext.org/library.pl?if=en&file=221228",

“datePublished”: “1782 A.D.”,
“publisher”: {

“@type”: “Organization”,
“name”: “$X i MU JEAE",

© IS0 2024 - All rights reserved
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