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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The prodedures used to develop this document and those intended for its further maintenarjce

are described in the ISO/IEC Directives, Part 1. In particular, the different approval (critey

needed
accordan
www.iec.

r the different types of document should be noted. This document was drafted
e with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives
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Introduction

2022(E)

This document applies to the distribution of print settings profiles to large format colour inkjet printers.

An important consideration of a printer controller for a colour printer is the ability to apply colour
management. This is especially the case for commercial printing where the output products should be

of

sellable quality.

The process of colour management is typically accomplished through the use of print settings profiles,

SO,

etimes referred to as a “colour prnfilp"

A print settings profile is created by printing out swatches or charts, measuring thepi usi

hg colour

measurement devices, and using the measurement data to generate the settings and cdlibratipn data.

Idgally a separate print settings profile should be created for each situation comprising of af
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e
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Another way to obtain a profile is to download a pre-made one from the Internet. This typicall

br
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lowing: type or make and model of the print medium; print mode; make and model and vers
trolling software; and environmental factors such as temperature and-humidity. That i
h of these elements may substantively affect the content of the print séttings profile. It cz

cessary to create a separate profile for intellectual property, licensing)ot‘legal reasons.

wever, it is not always possible or feasible to obtain a print settings profile through this 1
inting and measurement because of issues with cost, time, expertise, etc.

owsing or manually searching for a profile, downloading it if it is available, then installin
inter controller if possible.

is document describes a method to acquire presmade print settings profiles from the Int

e likelihood of error for the printer operatons.

is method is especially useful for large format inkjet printers due to several reasons:

they tend to be used for printingien a variety of print media;

they typically already haveéprinter controllers with sophisticated colour management;
they typically have skilled operators;

they are typicallyused for commercial purposes.

is method might-apply to other types of printers as well, but it is not clear at the momg¢
ght be additional parts to this document that cover those types of printers at a later time.

the future, there is a possibility that print settings profiles can be computationally gene
ch situation through a combination of ‘big data’ and Al technologies, bypassing the need for
ofiles.

least the
ion of the
5 because
n also be

nethod of

7 involves
b it in the

brnet in a

bre seamless and automated fashion. The primaty benefit of this method is to save time afpd reduce

nt. There

rated for
pre-made

There is also a possibility that print settings profiles can factor in more situational parameters, such as
different illuminant or observer conditions.
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INTERNATIONAL STANDARD ISO/IEC 22954:2022(E)

Information technology — Office equipment — Automated
colour profile distribution

1 Scope
Thfs—document specifies a methodof automated cotour profite distribution totarge format inkjet

priinters.

This document applies to digital colour printers and their printer controllers for, which I{C colour
management is necessary or desired. This document also applies to the print settingsprofile providers.

The extent of automation covered includes the printer controller acquiring)information about the
ovlerall situation, connecting to a print settings profile provider on the Intérnet, determining the best
pdssible profile to download (if it exists), and downloading and installation ef the profile.

This document covers general concepts and procedures and does notgo’into a level of detail pecessary
to[establish syntactic or semantic interoperability. This document.covers ICC version 4 outpyt profiles
as[specified by ISO 15076-1, but does not cover device link profilés!

o

2| Normative references

There are no normative references in this document;

3| Terms and definitions
Far the purposes of this document, the follewing terms and definitions apply.
ISP and [EC maintain terminology databases for use in standardization at the following addr¢sses:

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

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

3.1
criedential
priivate informationrequired for authentication and authorization

3.2
aytomated
oferated-with minimal or no human intervention

3.8
colour management

communication of the associated data required for unambiguous interpretation of colour content data,
and application of colour data conversions, as required, to produce the intended reproductions

Note 1 to entry: Colour content can consist of text, line art, graphics, and pictorial images, in raster or vector
form, all of which can be colour managed.

Note 2 to entry: Colour management considers the characteristics of input and output devices in determining
colour data conversions for these devices.

[SOURCE: ISO 15076-1:2010, 3.1.11]

© ISO/IEC 2022 - All rights reserved 1
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3.4
print settings profile provider
software and hardware system designed to distribute print settings profiles (3.10)

3.5
complete print medium name
identifier for print medium (3.9) having unique reproduction characteristics

Note 1 to entry: This often includes the manufacturer brand and model brand name and may require additional
qualifications.

3.6 l
ICC profife
digital file formatted in accordance with ISO 15076-1:2010

3.7
colourant set
identifier{for colourants having unique reproduction characteristics

Note 1 to [entry: Usually this often includes the manufacturer brand and model brand\fame and may requjre
additional|qualifications.

3.8
colourant setting
setting r¢lated to colourant restrictions or other colourant-related options as typically set in pringer
controllens (3.12)

3.9
print medium
material pr sets of materials to be loaded into a printer.and printed on

Note 1 to ¢ntry: The plural version of this term is print media.

3.10
print settings profile
digital file that is or contains an ICC output profile along with colourant settings (3.8) and optional
additiondl metadata

3.11
print mode
mode of grinting that usually.implies some specific printer resolution and/or number of passes

3.12
printer dontroller
hardwarg, firmware)yand software that collectively controls a printer, including managing colour

3.13
roll medjum
medium in roll form

3.14
sheet medium
medium in rectangular sheet form that may be flexible, semi-rigid, or rigid

3.15

application programming interface

API

set of well-defined methods, functions, protocols, routines or commands which application software
uses with facilities of programming languages to invoke services

Note 1 to entry: An API is available for different types of software, including Web-based system/ecosystem.

2 © ISO/IEC 2022 - All rights reserved
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[SOURCE: ISO/TS 23029:2020, 3.1]

4 Preliminary requirements

The printer controller shall be capable of applying a print settings profile to ensure intended colour
reproduction.

The printer controller shall also be able to connect to and make a request to a server. It shall be able to
download and store print settings profiles.

The print settings profile provider shall include all settings needed for colour management (besides
the ICC output profile) in its print settings profiles. This can include but is not limited toindividual and
tofal ink limits, resolution, pass mode, and print direction.

5| Overall situation

5.1 Flow of information

Print settings

Printer «— | Printer controller |«—F<+——— . .
profile provider

4 )

Printer

Printer controller

. /

Figure 1 — Two arrangements for a printer controller

Aqshown in-Figure 1, the printer controller can be external to a printer or it can be within a prjfinter. The
arfows indicate the flow of information to and from each entity.

Theprinter controller shall have information about the overall situation it is in, in order to dffectively
communicate ta a print settings prnfilp prm/idpr

5.2 Medium identification

The complete print medium name of the medium loaded into the printer shall be either found
automatically by or specified manually into the printer controller.

NOTE1 Insome cases, aroll medium has an identification device or chip attached to the inside of its core.

NOTE 2 In some cases, a sheet medium is packaged with a machine-readable identification label, device or
chip.

© ISO/IEC 2022 - All rights reserved 3
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5.3 Colourant identification

The colourant set loaded into the printer shall be either found automatically by or specified manually
into the printer controller.

NOTE In most cases, the cartridge, bag, or other container containing the colourant contains identification
information for the colourant set.

5.4 Printer controller identification

The prinfer [ Ol apou VETSION and tie Version Imformation or_apy
constituept components, such as firmware, printer driver, and raster image processing engine, whdre
available

5.5 Enyironment

The prinfer controller should provide information about the atmospheric enyironment, such Jas
temperatpre, relative humidity, and barometric pressure, where such informatior.is-available.

6 Conmlmunicating with a print settings profile provider

The printer controller shall identify and include the URI for one or mofe print settings profile providgrs
to commynicate with. This information should be checked regularljnand updated when necessary.

NOTE Multiple print settings profile providers can be handled jnwarious ways. Through pre-defined cust¢m
rules, the printer controller can choose only one of the providers te contact. These rules can take into accoynt
such factofs as the complete print medium name and the colouraiit'set.

Alternativgly, the printer controller can concurrently contaetall print settings profile providers at once. How|to
handle redults from multiple providers is described in 8.3:

The printer controller may provide information used for identification or authentication purposes, such
as credentials, serial number, etc. to at least gne of the print settings profile providers.

Communjcation shall be established between the printer controller and the print settings profjle
provider, fincluding any identification.ahd authentication that is required. The information described|in
Clause 5 ghall then be submitted to.the print settings profile provider(s).

7 Reqpirements for aprint settings profile provider

7.1 AP] endpoint

The print|settings.profile provider shall provide an API endpoint on the internet that a printer controller
may comunigate with.

7.2 Authenticatiomand authorization

The print settings profile provider may authenticate an API call based on the printer controller’s sent
identity and/or authentication information.

Based on any identity information given, the print settings profile provider may then determine
what data the printer controller is authorized to be given. This would be based on the print settings
profile provider’s business logic. That business logic in turn may be based on a pre-defined contractual
agreement between the print settings profile provider and the printer controller’s manufacturer.

4 © ISO/IEC 2022 - All rights reserved
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7.3 Storage

The print settings profile provider shall have or have access to a database, data hub, or file repository
containing print settings profiles.

7.4 Versioning

The print settings profile provider shall provide a versioning (i.e. revision history) system where older
versions of profiles are persistently and separately stored alongside the most current version. Each
version shall be date-stamped with the date and time that the version was stored; as well as the date
and time that the version was created if available. If the date and time that the version was ¢reated is
ndt available, it shall be set as the same date and time as when it was stored.

NOTE The date and time that the version was created can be obtained from the header of the |CC output
prpfile.

7.p Compatibility

The print settings profile provider should be aware of how a print settings'profile applies to a yariety of
different situations besides just the situation it was created for. For example, it can be aware that some
sef of profiles might be compatible with all of a particular series of printers rather than just one printer
in[that series. So, if a profile were created with printer A, and printer B is identical to printer A except
wider, then that profile could also be compatible with printer-B<

7.6 Filtering

Bdsed on the information given in Clause 5 by~the printer controller along with conlpatibility
information, the print settings profile provider shall search and filter for print settings prqfiles that
would apply to the printer controller’s situation;

7.7 Selection

If,|for a given print mode, there are multiple compatible profiles found for the printer cqntroller’s
sifuation, the print settings profile provider shall decide through pre-defined logic which one[profile to
select. An example of such logiciis to pick the most recently created or updated profile.

7.8 Delivery capability

The print settings,profile provider shall deliver profiles reliably and should deliver them quickly and
sefurely. In particular, the print settings profile provider is recommended to accommodate the ability
to|pause and restart downloads on the printer controller side. Information about the creatior] date and
tine shall be included with the profile.

8| Selection, downloading and installation

8.1 No-result scenario

If every print settings profile provider reports back to the printer controller that there are no compatible
results, then nothing is downloaded or installed. The printer controller may report to the user that
no suitable profile is found through its automated system. The user can then be prompted to perform
alternative actions, such as use a built-in generic print settings profile within the printer controller.

Alternatively, the printer controller may automatically fall back to using a built-in generic print settings
profile and may or may not inform the user about this action. In this case, the printer controller shall
have an algorithm that intelligently selects the appropriate generic profile.

© ISO/IEC 2022 - All rights reserved 5
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When a print settings profile provider receives a request for which there are no compatible results,
the request may be logged by the print settings profile provider and used to improve the print settings
profile provider’s profile variety and selection. It is recommended to log at least the information
described in Clause 5 for each of these requests.

8.2 Print mode selection

The user may choose, through their printer controller, to always download all available print settings
profiles for all possible print modes given their situation.

Alternatiyely, the user may pick and choose which specific print modes are to be downloaded. This
capability would be useful where the Internet connection may be slow or unreliable.

8.3 Hapdling results from multiple print settings profile providers

NOTE This assumes that the concurrent contact method from Clause 6 is used.

If the pripter controller receives notice that there are multiple compatible profilés‘each from differgnt
print settlings profile providers for a given print mode, then the printer controller'shall decide through
pre-definged logic which one to select for downloading and installation. Examples of such logic includg¢:

— giving preferential treatmentto certain printsettings profile providers)(i.e. establishing a hierarchy);
— selecting the newest profile by creation date;
— selecfing the profile that best matches the situation’s temperature or humidity.

Alternatiyely, the user can pick and choose which profile to.download and install.

8.4 Downloading

The printer controller shall be capable of reliably downloading profiles. It is recommended to have
the capabhility to pause and restart downloads- Each downloaded profile shall be date-stamped with
the time pnd date of download completieh:An identifier corresponding to the print settings profjle
provider ps well as the profile creation date'and time shall be stored with each profile.

8.5 Installation

as the regolution and number’of passes in a print mode, for example, in order to achieve the intend

The prinfer controller shall apply the ICC profile as well as any other necessary print settings, S|1Eh
results. Other settings within the print settings profile may also be optionally (automatically) appliedl.

The printler controllérshould not apply settings from the profile that instead should be manually set|in
accordanfe with the'individual printer’s characteristics. A common example is feed compensation.

If the printef.controller determines that the profile is incorrectly formatted or contains invalid dafa,
a different-profile shall be chosen and downloaded in accordance with 8.3. If no more profiles gre
available, then 8.1 applies.

—

9 Handling updates

The printer controller may check for updated print settings profiles at some arbitrarily defined
frequency (e.g. every day or prior to every print job).

The user shall be prompted for approval for updating a profile. Older versions of profiles shall be locally
retained by the printer controller in case a reversion is needed. Whether or not an update is available
for a profile shall be determined by comparing the creation date and time of its latest stored version
against the creation dates and times of the versions stored by the corresponding print settings profile

6 © ISO/IEC 2022 - All rights reserved


https://standardsiso.com/api/?name=51dd004cb9e5a9f09d60b0c7f98e5061

	Foreword 
	Introduction 
	1 ​Scope 
	2 ​Normative references 
	3 ​Terms and definitions 
	4 ​Preliminary requirements 
	5 ​Overall situation 
	5.1 ​Flow of information 
	5.2 ​Medium identification 
	5.3 ​Colourant identification 
	5.4 ​Printer controller identification 
	5.5 ​Environment 

	6 ​Communicating with a print settings profile provider 
	7 ​Requirements for a print settings profile provider 
	7.1 ​API endpoint 
	7.2 ​Authentication and authorization 
	7.3 ​Storage 
	7.4 ​Versioning 
	7.5 ​Compatibility 
	7.6 ​Filtering 
	7.7 ​Selection 
	7.8 ​Delivery capability 

	8 ​Selection, downloading and installation 
	8.1 ​No-result scenario 
	8.2 ​Print mode selection 
	8.3 ​Handling results from multiple print settings profile providers 
	8.4 ​Downloading 
	8.5 ​Installation 

	9 ​Handling updates 
	Bibliography 

