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Foreword

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

work.
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Introduction

This document 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,

sometimes referred to as a “colour profile”.

Ideally
follow
contr

each o
necess

HoweV

printing and measurement because of issues with cost, time, expertise, etc.

ement devices, and using the measurement data to generate the settings and ¢

alib

a separate print settings profile should be created for each situation comprising
ng: type or make and model of the print medium; print mode; make and model and
ling software; and environmental factors such as temperature and humidity. TH
these elements may substantively affect the content of the print settings profile.
ary to create a separate profile for intellectual property, licensing, or'legal reasons

er, it is not always possible or feasible to obtain a print settings profile through t

using colour
ration data.

of at least the
version of the
at is because
It can also be

his method of

Another way to obtain a profile is to download a pre-made onefrom the Internet. This typlcally involves
brows|ng or manually searching for a profile, downloadifig it if it is available, then installing it in the
printef controller if possible.

This d
more 9
the lik

This n

th
th
th

th

This method might apply to other types of printers as well, but it is not clear at the m
be additional parts to this document that cover those types of printers at a later tine.

might

In the

pcument describes a method to acquire pre-iiade print settings profiles from the
eamless and automated fashion. The primary benefit of this method is to save tin
elihood of error for the printer operators.

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

by tend to be used for printing‘on a variety of print media;

by typically have skilled operators;

by are typically used for commercial purposes.

future, there is a possibility that print settings profiles can be computationally

by typically already have printer controllers with sophisticated colour management;

Internet in a
e and reduce

oment. There

generated for

eachs

tuation through a combination of ‘big data’ and Al technologies, bypassing the need

for pre-made

profiles.

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

This document specifies a method of automated colour profile distribution to large format inkjet
printers.

This document applies to digital colour printers and their printer controllers for ayhich ICC 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-inhformatjon about the
overal| situation, connecting to a print settings profile provider on the Internet, determjning the best
possible profile to download (if it exists), and downloading and installation|ef the profile.

This dpcument covers general concepts and procedures and does notgoe into a level of defail necessary
to estgblish syntactic or semantic interoperability. This document covers ICC version 4 output profiles
as spetified by ISO 15076-1, but does not cover device link profiles.

2 Normative references

There pre no normative references in this document:

3 Teérms and definitions
For th¢ purposes of this document, the following terms and definitions apply.
[SO and [EC maintain terminology databases for use in standardization at the following afldresses:

— ISP Online browsing platferin:available at https://www.iso.org/obp

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

3.1
credential
privatg¢ information required for authentication and authorization

3.2
automjated
operatfed with minimal or no human intervention

3.3

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
ICC profile
digital file forjmatted in accordance with ISO 15076-1:2010

3.7
colourant sef
identifier for ¢olourants having unique reproduction characteristics

Note 1 to entry: Usually this often includes the manufacturer brand and model bramd name and may fequire
additional qualifications.

3.8
colourant sefting
setting related to colourant restrictions or other colourant-relatedoptions as typically set in printer
controllers (312)

3.9
print mediur
material or sdts of materials to be loaded into a printer and printed on

Note 1 to entry: The plural version of this term is print niedia.

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

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

3.12
printer contyoller
hardware, firmware;and software that collectively controls a printer, including managing colout

3.13
roll medium
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
e} A R Hes—Thisean i H individual and

5 Overall situation

5.1 Flow of information

s

Print settihgs

Printer «— | Printer controller |«rF=————— . .
profile proyider

4 )

Printer

Printer controller

\_ /

Figure 1 — Two arrangements for a printer controller

As shojwn in‘Figure 1, the printer controller can be external to a printer or it can be within|a printer. The
arrow} indieate the flow of information to and from each entity.

The printer controller shall have information about the overall situation it is in, in order to effectively
communicate to a print settings profile provider.

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

information for the colourant set.

5.4 Printer controller identification

In most cases, the cartridge, bag, or other container containing the colourant contains identification

The printer controller shall have information about its version and the version information of any
constituent components, such as firmware, printer driver, and raster image processing engine, where

available.

5.5 Enviro

The printer
temperature,

nment

controller should provide information about the atmospheric envivenment, s
relative humidity, and barometric pressure, where such informatiomjis/available.

6 Communicating with a print settings profile provider

The printer cq
to communicsa

NOTE
rules, the prinf
such factors as

Alternatively,
handle results

The printer c(
as credentialg

Communicati

ntroller shall identify and include the URI for one or maore.print settings profile prq
te with. This information should be checked regularly@nd updated when necessar

Multiple print settings profile providers can be handled jnvarious ways. Through pre-defined

er controller can choose only one of the providers té contact. These rules can take into §
the complete print medium name and the colourant set.

he printer controller can concurrently contacef-all print settings profile providers at once.
from multiple providers is described in 8.3.

ntroller may provide informationwised for identification or authentication purpose
, serial number, etc. to at least @ne of the print settings profile providers.

bn shall be established bétween the printer controller and the print settings

provider, inclfiding any identification(and authentication that is required. The information descr

Clause 5 shall

7 Require

7.1 APIen

The print sett
may commun

then be submitted to the print settings profile provider(s).

ments for a'print settings profile provider

(dpoint

ich as

viders
V.

custom
ccount
How to

s, such

profile
bed in

ings'profile provider shall provide an API endpoint on the internet that a printer co
caté with.

r1troller

7.2 Authentication and 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.

© 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 created is
not av. i]a}'\]n’ itchallho cotacthe came date and time acwhen it wac staored

NOTE The date and time that the version was created can be obtained from the headern of|the ICC output
profile

7.5 Compatibility

The prfint settings profile provider should be aware of how a print settings profile applies|to a variety of
differdnt situations besides just the situation it was created for. For ekample, it can be awjare that some
set of profiles might be compatible with all of a particular series of printers rather than just one printer
in thaf series. So, if a profile were created with printer A, and p¥inter B is identical to printer A except
wider, [then that profile could also be compatible with printer B.

7.6 Filtering

Based|on the information given in Clause 5 by“\the printer controller along with [compatibility
information, the print settings profile provider shall search and filter for print settingg profiles that
would|apply to the printer controller’s situation.

7.7 S$election

If, for Ja given print mode, there are-multiple compatible profiles found for the print¢r controller’s
situatipn, the print settings profilé provider shall decide through pre-defined logic which|one profile to
select.|An example of such logic is to pick the most recently created or updated profile.

7.8 Delivery capability

The pifint settings profile provider shall deliver profiles reliably and should deliver thein quickly and
securdly. In partieular, the print settings profile provider is recommended to accommodpte the ability
to paupe and restart downloads on the printer controller side. Information about the credtion date and
time shall b&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.

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

8.3 Handling results from multiple print settings profile providers

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

If the printer
print settings|
pre-defined Iq

controller receives notice that there are multiple compatible profiles each from different
profile providers for a given print mode, then the printer controller shall decide through
gic which one to select for downloading and installation. Exaniples of such logic in¢lude:

ferential treatmentto certain printsettings profile providers+i.e. establishingahierarchy);

giving pr¢
— selecting[the newest profile by creation date;
— selecting[the profile that best matches the situation’s température or humidity.

Alternatively,|the user can pick and choose which profile toxdownload and install.

8.4 Downlpading

b have

The printer d
the capability
the time and
provider as w

8.5 Install

The printer c
as the resolut
results. Other

ontroller shall be capable of reliably downloading profiles. It is recommended t

to pause and restart downloads:*Each downloaded profile shall be date-stampe
date of download completion®An identifier corresponding to the print settings
ell as the profile creation date and time shall be stored with each profile.

htion

pntroller shall apply the ICC profile as well as any other necessary print setting
ion and number-of passes in a print mode, for example, in order to achieve the in
settings within the print settings profile may also be optionally (automatically) ap|

The printer c
accordance w

If the printer

d with
profile

5, such
ended
plied.

y set in

ntrollershould not apply settings from the profile that instead should be manually

ith the individual printer’s characteristics. A common example is feed compensatijn.

id data,
a different profile shall be chosen and downloaded in accordance with 8.3. If no more profiles are
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

© ISO/IEC 2022 - All rights reserved
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