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Foreword

ISO (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 committee has been
established has the right to be represented on that committee. International organizations, 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 standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The

adopted by the technical committees are circulated to the member bodies for voting. Rublic
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may, be the subje

righ

ISO
ISO

Agreement between ISO/TC130 and the International Color Consortium-dated 2003-07-11.

ISO
prof

ISO
Arc

s. ISO shall not be held responsible for identifying any or all such patent rights.

15076-1 was prepared by the International Color Consortium, in coopetation with Technical
TC 130 Graphic technology and I1SO/TC42 Photography, under the’ provisions of the
15076-1 is technically identical to ICC.1:2004-10, Image technology colour management — A

le format, and data structure (Profile version 4.2.0.0).

15076 consists of the following parts, under the general title Image technology colour man
pitecture, profile format, and data structure.

Part 1: Based on ICC.1:2004-10

main task of technical committees is to prepare International Standards. Draft Internation{ Standards
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ct of patent
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Introduction

0.1 General

This International Standard specifies the profile format defined by the International Color Consortium® (ICC).
The intent of this format is to provide a cross-platform device profile format. Such device profiles can be used to
translate colour data created on one device into another device’s native colour space. The acceptance of this
format by operating system vendors allows end users to transparently move profiles and images with
embedded profiles between different operating systems. For example, this allows a printer manufacturer to

create a single profile for multiple operating systems

It is assumed that the reader has a nominal understanding of colour science, such as familiarity~with| the
CIELAB cdlour space, general knowledge of device characterizations, and familiarity with at|least [one
operating system level colour management system.

0.2 Internjational Color Consortium
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tional Color Consortium was formed with the primary intent of developing and administerir
bt standard, and for the registration of tag signatures and descriptions:_The founding membe
tium were: Adobe Systems Inc., Agfa-Gevaert N.V., Apple Computer, Inc., Eastman Kaga
FOGRA (Honorary), Microsoft Corporation, Silicon Graphics, lrc.,”Sun Microsystems, Inc.,
L. These companies committed to fully support the standard it their operating systems, platfa
lions. The consortium has since been expanded and now has/over 60 members.

ersion of the standard developed by the consortium has undergone various revisions and it
CC that its revision 4.2 should be proposed as an_nternational Standard. It is that revision w
the basis of this International Standard. The ICC will continue to administer its own version of
| Standard. ISO TC130 will work to ensure that there are no significant differences between the
sions of the document.

al resources for developers and users. It also provides information on how to become a memb

r Management Architecture and Profile Connection Space
ing architecture assumed in this International Standard is based around a reference colour s
lly acceptedThe CIE system enables a set of tristimulus values (XYZ) to be specified fi

h betweén Jany that do not. It follows that it is possible to define the colour of a sample by th
alues.(or some defined transformation of them) for matching by colour reproduction.

ofthe XYZ values for transmitting or reflecting media is achieved from the spectral sum-produ
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mulus. These-tristimulus values enable a user to determine whether colours match, and the degree
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the reflectance or transmittance of the sample, the relative spectral power distribution of the illuminant used to
view it and the 'sensitivity' of the standard observer. However, as CIE defines two standard observers, two
measurement geometries (for reflecting media) and a large number of illuminants, it is necessary to restrict
these options in order to have a system that is not ambiguous for a particular application. For this International
Standard ICC have defined such a restriction, based on ISO 13655:1996, Graphic Technology - Spectral
measurement and colorimetric calculation for graphic arts images, and the resultant colour space is known as
the Profile Connection Space (PCS). Furthermore, the simple CIE system (whether XYZ or the CIELAB values
derived from them) does not accommodate the effect of surrounding stimuli to the sample being measured
(which can be different for various types of media) or the level of illumination. Both of these affect appearance
so the PCS values do not by themselves specify appearance. To overcome this problem the PCS is used in two
different ways. The first simply describes the colorimetry of actual originals and their reproductions through the
colorimetric rendering intents. The second, which describes the colorimetry of an image colour rendered to a
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standard reference medium under a specified viewing condition, is employed for the perceptual rendering
intent. Thus it may incorporate corrections for appearance, and other desired rendering effects, as well as
accommodating differences between the device and the reference PCS dynamic range. When required the
viewing conditions may be specified to allow appearance to be determined for the colorimetric rendering
intents.

So, in summary, the PCS is based on XYZ (or CIELAB) determined for a specific observer (CIE Standard 1931
Colorimetric Observer - often known colloquially as the 2 degree observer), relative to a specific illuminant (D50
- a chromatic adaptation transform is used if necessary), and measured with a specified measurement

geometry (0°/45° or 45°/0°), for reflecting media. Measurement procedures are also defined for transmitting
media. (Since the conversion from XYZ to CIELAB is quite unambiguous profile builders can use either, and the
application is able to determine which has been used from a tag in the header).

For|colorimetric renderings, where the measured data was not made relative to D50 the “profile builder is
expected to correct the data to achieve this. However a mechanism for identifying the lechromati¢ adaptation
usefl in such situations is provided. For the perceptual rendering intent the same(vjewing conditions are
assyimed, but an additional constraint is added in that a reference medium and illumination level is|specified in
ordgr to provide a more robust mechanism for describing colour rendering (including gamut mapping). In the
folldqwing paragraphs the reference colour space referred to should be taken, tq include the viewing conditions
and| reference medium when the perceptual intent is being considered. For-the perceptual rendering intent
profifle builders are expected to undertake any corrections for appearance effects if the viewing conglitions used
for monitors and transmitting media (such as dark surrounds) differ fromthose typical for reflecting|media.

Figyre 1 shows how a reference colour space can be usedto\provide the common interface for colour
spegification between devices. Without it a separate transformation would be required for each paif of devices.
If there are n devices in a system, and it is necessary to provide a transformation between each|device and

evefy other device, n? transforms would need to be definéd and n new transforms would need td be defined
evefy time a new device is added. By use of a reference colour space only n transforms need be fdefined and
only one new transform needs to be defined each tinie'a new device is added.

= each a bidirectional device-to-standard colour space transform
Figure 1 — Use of a reference colour space

While images could be encoded directly in the reference colour space defined by the PCS this will not generally
be the case. For precision reasons it is usually desirable to define the transformation between the device colour
space and the PCS at a higher precision than the bit-depth of the image. So, the transformation between a
device colour space and the PCS is usually defined at high precision. If this transformation is provided with any
image file appropriate to that device it can be utilised when images are reproduced. By combining the profiles
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for the pair of devices for which image reproduction is required, using the common PCS as the interface as
shown in Figure 1, appropriate colour reproduction is assured with a minimal loss of precision. In order that the
transformation between the device colour space and the PCS can be interpreted by all applications it is
important that it be defined in an open specification. The profile format defined in this International Standard
provides that specification.

0.4 Rendering intents

In general, actual device colour gamuts will fail to match each other, and that of the reference medium, to
varying degrees. Because of this mismatch, and because of the needs of different applications, four rendering
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Two colorin
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media. (Th

Ur_rendering Styles) are defined in this specification. Each one represents a aifierent c
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5ibly with correction for chromatic adaptation when the measured values were not calculated fo
uminant. The other rendering intents (perceptual and saturation) operate on colorimetfic va
orrected in an as-needed fashion to account for any differences between deviees, media,
ditions.

lour
les,

the
ues
and

netric rendering intents are specified in this International Standard, though.only one is dir

ctly

he profile. The defined colorimetric intent (media-relative colorimetric intent) is based on mddia-
rimetry in which data is normalised relative to the media white point fof_reflecting and transmijting
s the media white will have the PCS CIELAB values (100, 0, 0)). However, because the profile is

also requirgd to contain the PCS values of the media white, relative to/the perfect reflecting diffusgr or

transmitter
this is done
colorimetry
medium ‘w
inevitably i
for all within

The colour

inder D50, it is possible for all the media-relative values to be te3calculated relative to these.
the resultant rendering intent is known as the absolute colarimetric intent. The use of media-rela
enables colour reproductions to be defined which maintain highlight detail, while keeping

troduces some change in all colours in the reproduction. When an exact colour match is requ
gamut colours the absolute colorimetric rendering intent will define this.

endering of the perceptual and saturation rendering intents is vendor specific. The former, whig

useful for general reproduction of pictorial imagesy (typically includes tone scale adjustments to map

dynamic ra
latter, whic

nge of one medium to that of another;land gamut warping to deal with gamut mismatches.
h is useful for images which contain objects such as charts or diagrams, usually invo

compromisgs such as trading off preservation‘of' hue in order to preserve the vividness of pure colours.

For percepfual transforms it is desirabley'in order to optimise colour rendering, to place some bounds on

colour gam
been defing
print on a §
reference v,
and Graph
reflectance

The choice
aim when (g
a slide film

Ut of the PCS values. Faf this reason a reference medium and reference viewing condition
d which apply only to the perceptual rendering. The reference medium is defined as a hypothe
ubstrate with a whiteyhaving a neutral reflectance of 89%, and a density range of 2,4593.
ewing condition iS-the P2 condition specified in ISO 3664 - Viewing conditions - for Photogra
c Technology,fi.e. D50 at 500 lux for viewing reflecting media. A neutral surround, of |}
s assumed,

of a reference medium with a realistic black point for the perceptual intent provides a well-def
nalaqemapping is required. Inputs with a dynamic range greater than a reflection print (for exam
image, or the colorimetry of high-range scenes) can have their highlights and shadows smog
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loss of detail on output to wide-range media. Likewise, images from original media with limited dynamic range
can be colour rendered to the expanded dynamic range of the reference medium, in order to ensure
interoperability.

Profiles generally offer more than one transformation, each of which is applicable to a specific rendering intent.
When the intent is selected the appropriate transformation is selected by the colour management application.
The choice of rendering intent is highly dependent upon the intended use. In general the peceptual rendering
intent is most applicable for the rendering of natural images, though not always. In particular, in a proofing
environment - where the colour reproduction obtained on one device is simulated on another - colorimetric
rendering is most appropriate.
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For those requiring further information an extended discussion of many of the issues described above is
provided in Annex D.

0.5 Device profiles

Device profiles provide colour management systems with the information necessary to convert colour data
between native device colour spaces and device independent colour spaces. This International Standard
divides colour devices into three broad classifications: input devices, display devices and output devices. For
each device class, a series of base algorithmic models are described which perform the transformation
between colour spaces. Figures 2 and 3 show examples of these models, which provide a range of colour

PCS B” curves 4 TRC - Device Space
-re
X |— K R Channel 1
[h_—9reen TRC
Y |—=Matrixs} > : > | Channet 2
Z |—» !: blue TRC ™ Channel*3
a)
"B" curves .
PCS Device Space
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7 b~ !: Channel 3
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Figure 2 — The different ways of converting a colour from PCS to device space. (a) Matrix TRC model
(b)-(e) The four different ways of applying a lutBtoAType table. Only (d) and (e) can be used if the device
space has more than 3 components/colour.
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Figure 3 — Examples of converting a colour from device to PCS. (a) Matrix TRC model (b)-(e) The fpur
different ways of applying a lutAtoBType table. Only (d) and (e) can be used if the device space hTs

more-than-3-componentsicolour

quality and performance results. Each of the base models provides different trade-offs in memory footprint,
performance and image quality. The necessary parameter data to implement these models is described in the
appropriate tag type descriptions in clause 10. This required data provides the information for the colour
management framework default colour management module (CMM) to transform colour information between
native device colour spaces. A representative architecture using these components is illustrated in Figure 4.
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Figure 4 — Colour management architecture

Profile element structure

profile structure is defined as a header followed by a tag\table followed by a series of tagged el
be accessed randomly and individually. This collection of tagged elements provides thre
rmation for developers: required data, optional data and private data. An element tag table prov
ontents for the tagging information in each_individual profile. This table includes a tag sig
nning address offset and size of the data“for each individual tagged element. Signaty
national Standard are defined as a four-byte hexadecimal number. This tagging scheme allows
cad in the element tag table and then randomly access and load into memory only the

ides significant savings in performance and memory. The detailed descriptions of the tags, alo
nt, are included later in this International Standard.

required tags provide the complete set of information necessary for the default CMM to tran
rmation between the Prefile Connection Space and the native device space. Each profile class
th combination of tags.is'required.

fdition to the required tags for each device profile, a number of optional tags are defined that ¢
bnhanced colour transformations. Examples of these tags include PostScript Level 2 support
port, and others. In the case of required and optional tags, all of the signatures, an algorithmic
bre appropriate), and intent are registered with the International Color Consortium. Private dat
M developers to add proprietary value to their profiles. By registering just the tag signature 3

1:2005(E)

ements that
e levels of
ides a table
nature, the
res in this
developers
information

bssary to their particular software application. Since some instances of profiles can be quit¢ large, this

g with their

Slate colour
determines

an be used
calibration
description
h tags allow
nd tag type

ature developers are assured of ma|nta|n|ng their propnetary advantages while ma|nta|n|ng d

ompatibility

din an open,

Cross- pIatform standard developers are encouraged to keep the use of prlvate tags to an absolute minimum.

0.7

Embedded profiles

In addition to providing a cross-platform standard for the actual disk-based profile format, this International
Standard also describes the convention for embedding these profiles within graphics documents and images.
Embedded profiles allow users to transparently move colour data between different computers, networks and
even operating systems without having to worry if the necessary profiles are present on the destination
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systems. The intention of embedded profiles is to allow the interpretation of the associated colour data.
Embedding specifications are described in Annex B of this document.

0.8 Other profiles

Four profile types, in addition to the device profile types described above, are defined in this specification.
DeviceLink profiles provide a dedicated transformation from one device space to another, which can be useful
in situations where such a transformation is used frequently or has required optimisation to achieve specific
objectives. (Figure 5 shows the various algorithmic models which may be used to construct a Devicelink
profile.).

9
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Figure 5 — Examples of converting a colour from device to device using a DeviceLink profile. (a) TRC
model (b) Matrix/TRC model (¢) CLUT, plus TRC model (d) CLUT, plus matrix, plus CRT model. Only (a),
(c) and (d) can be used if the device space has more than 3 components/colour.

ColorSpace conversion profiles provide a transformation between a non-device colour space and the PCS,
which can prove useful in workflows in which reference colour spaces different from those selected by ICC are
utilised. Abstract profiles are defined from PCS to PCS and enable colour transformations to be defined that
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provide some specific colour effects. Named Colour profiles provide a mechanism for specifying the
relationship between device values and the PCS for specific colours, rather than for general images

0.9

Organizational description of this International Standard

This International Standard addresses a very complex set of issues and the organization of this document
strives to provide a clear, clean, and unambiguous explanation of the entire format. To accomplish this, the
overall presentation is from a top-down perspective, beginning with the summary overview presented above,
followed by the necessary background information and definitions needed for unambiguous interpretation of
the text A descrlptlon of the Profile Connectlon Space and Rendermg Intents is then provided before

conti
the

required in a profile; and clause 8 describes the content of the required tags for each profile.clas

lists

Profile Connection Space and Renderlng Intents; clause 7 describes the structure of the{vd

the various tag types (optional and required) and briefly summarises the function of'the tag

6 describes
irious fields
s. Clause 9
as well as

listimg the signature and allowed tag types for each. The tag types are defined in clause 10: AnneX A provides

add
whil
pro
pro
pert
com

required tags for each profile class as specified in clause 8.

0.1

The|
con
the

valigity and scope of this patent right. Eastman Kodak Company, the holder of this patent right has

ISO
with
with

tional information pertaining to the colour spaces and rendering intents used in this Internatio

ides a general description of the PostScript Level 2 tags used in this International Standard wh
ides some background material on the Profile Connection Space. Annex E, provides additional
pining to Chromatic Adaptation and the chromaticAdaptationTag while“Annex F describes
putational models assumed in this International Standard. Annex G~ summarises in tabul

) Patent statement

International Organization for Standardization (ISO) draws attention to the fact that it is ¢
pliance with this document may involve the use of a.patént concerning the outputResponseTag
butputResponseTag is optional), given in subclause'9.2.27. ISO takes no position concerning th

that he/she is willing to negotiate licences under reasonable and non-discriminatory terms an
applicants throughout the world. In this respect, the statement of the holder of this patent right i
ISO. Information may be obtained fromEastman Kodak Company, 343 State street, Rochester

e Annex B provides the necessary details to embed profiles into PICT, EPS, TIFE, and JFIF fil¢

al Standard
s. Annex C
ile Annex D
information

some the
ar form the

laimed that
(support of
e evidence,
Assured the
] conditions
S registered
NY 14650.
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Image technology colour management — Architecture, profile
format and data structure —

Part 1:
Based on ICC.1:2004-10

This
ope
digi

NOT

2

Any|
spe
gen
cred
app
Thig
prof
for 4

NOT

3

The
refe]
(inc

ISO

ISO

Scope
part of ISO 15076 specifies a colour profile format and describes the architecture within
al data. Specification of the required reference colour spaces and the data structures (tags) arg

E The technical content of this document is identical to that of ICC.1:2004-10°

Compliance and registration

colour management system, application, utility or device driver that claims conformang
Cification shall have the ability to read the profiles as they are defined in this specification.
erating software and/or hardware that claims conformance with this specification shall have t

te profiles as they are defined in this specification. |GE€-Conforming software shall use the ICC p
ropriate manner.

le tag types shall be registered to insure,that all profile data is uniquely defined. The registrati
hese data is the ICC Technical Secretary.

E See the ICC Web Site (www.coler.org) for contact information.

Normative references

following referenced) documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the reference
uding any amendments) applies.

5-3:1995, Photography — Density measurements — Part 3: Spectral conditions

639-12002, Codes for the representation of names of languages — Part 1: Alpha-2 code

vhich it can

rate. This supports the exchange of information which specifies the intended celour image processing of

included.

e with this
Any profile-
he ability to
rofiles in an

specification requires that signatures for CMM type, device manufacturer, device model, profjle tags and

bn authority

For dated
d document

ISO

/IEC 646: 1991, Information technology — ISU /-bit coded character set 1or information interchange

ISO 3166-1:1997, Codes for the representation of names of countries and their subdivisions — Part 1: Country
codes

ISO

3664:2000, Viewing conditions — Graphic Technology and Photography

ISO 13655:1996, Graphic technology — Spectral measurement and colorimetric computation for graphic arts
images

IEC 61966-2-1 (1999-10), Multimedia systems and equipment — Colour measurement and management —
Part 2-1: Colour management — Default RGB colour space — sRGB
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IEC 61966-3 (2000-03), Multimedia systems and equipment — Colour measurement and management — Part
3: Equipment using cathode ray tubes

DIN 16536-2:1995, Testing of prints and printing inks in graphic technology — Colour density measurements
on on-press or off-press prints — Part 2: Instrument specifications for reflection densitometers and their

calibration

EBU Tech. 3213-E: EBU standard for chromaticity tolerances for studio monitors

ITU-R BT.709-2, Parameter values for the HDTV standards for production and international programme

exchange

SMPTE RP,
PICT Stand
PostScript L
TIFF 6.0 Sp

Internet RF
<ftp://www.i

145-1994: SMPTE C Color Monitor Colorimetry

ard Specifications, Apple Computer, Inc.

Llanguage Reference Manual, Third Edition, Adobe Systems Incorporated
ecification, Adobe Systems Incorporated

C 1321, The MD5 Message-Digest Algorithm, R. Rivest, April 1992, Available from Internet
etf.org/rfc/rfc1321.txt.>

4 Terms|and definitions

For the purposes of this document, the following terms and definitions apply:

4.1

aligned

a data elem
the number

4.2

ent is aligned with respect to a data type if the address of the data element is an integral multip
of bytes in the data type

ASCII text string

sequence 0
a NULL (ch

4.3

big-endian
addressing
address ing

4.4
bit position
bits are nun

f bytes, each containing a graphic character from ISO/IEC 646, the last character in the string b
Bracter 0/0)

the bytes withina, 16, 32 or 64-bit value from the most significant to the least significant, as the
reases

hbered such that bit 0 is the least significant bit

e of

Ping

byte

4.5
byte
8-bit unsign

4.6
byte offset

ed binary integer

number of bytes from the beginning of a field
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colour encoding
generic term for a quantized digital encoding of a colour space, encompassing both colour space encodings

and

colour image encodings

[ISO 22028-1]

NOTE Values specified by an encoding are the closest representation to the colour space or image values
the encoding precision.

4.8

colour management (digital imaging)

-1:2005(E)

permitted by

t data, and

, all of which

colour data

n

ferences can

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

NOTE 1 Colour content may consist of text, line art, graphics, and pictorial images, in raster or Vector form
may|be colour managed.

NOTE 2 Colour management considers the characteristics of input and output devi€es”in determining
conyersions for these devices.

4.9

fixed point

method of encoding a real number into binary by putting an implied-bihary point at a fixed bit positid
NOTE Many of the tag types defined in this International Standard.contain fixed point numbers. Several re
be fpund (MetaFonts, etc.) illustrating the preferability of fixed point representation to pure floating point repriesentation in
very|structured circumstances.

4.1(

hexpdecimal

nuni

NOT

4.11
NUL
cha

4.12
Pro
abs

NOT

4.13
ren

ber system used to represent the value of a 4-bit binary word

E The notation used to represent hexadecimal numbers in this International Standard is xxh.

L
facter coded in position 0/0'of' ISO/IEC 646

file Connection Space (PCS)
ract colour space)used to connect the source and destination profiles

E See’Annex D for a full description.

Hering intent

style of mapping colour values from one image descripiion to another

NOTE See clause 6 and Annexes A and D for a description of the four rendering intents (ICC-absolute
relative colorimetric, perceptual and saturation) used in ICC profiles.

414

spot colour
single colorant, identified by name, whose printing tone-values are specified independently from the colour
values specified in a colour coordinate system

© 1SO 2005 — All rights reserved
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4.15
signature

alphanumerical 4-byte value, registered with the ICC

NOTE Shorter values are padded at the end with 20h bytes.

4.16
viewing fla

re

veiling glare that is observed in a viewing environment but not accounted for in radiometric measurements
made using a prescribed measurement geometry
[ISO 22028-1]

NOTE TH

417
veiling glai
light, reflect
[1ISO 22028

5 Basic

5.1 Basic

For the purposes of this document, the following basic numeric typesare used as defined below:

NOTE Ag

5.1.1 date

A 12-byte V|
The actual

e

1]

TimeNumber

numeric types and abbreviations

number types

defined in 7.1, all profile data is encoded as big-endian.

Table 1 — dateTimeNumber

e viewing flare is expressed as a percentage of the luminance of adapted white.

ed from an imaging medium, that has not been modulated by the means used {o produce the im

plue representation of the time and date,-where the byte usage is assigned as specified in tab
alues are encoded as 16-bit unsigned-integers (ulnt16Number - see 5.1.6).

age

e 1.

Byte Field Content Encoded as...

Position Length
(bytes)

0..1 2 number of the year (actual year, e.g. 1994) ulnt16Number

2.3 2 number of the month (1-12) ulnt16Number

4.5 2 number of the day of the month (1-31) ulnt16Number

6..7 2 number of hours (0-23) ulnt16Number

8.9 2 number of minutes (0-59) ulnt16Number

10..11 2 number of seconds (0-59) ulnt16Number

All the dateTimeNumber values in a profile shall be in Coordinated Universal Time (UTC, also known as GMT
or ZULU Time). Profile writers are required to convert local time to UTC when setting these values.
Programmes that display these values may show the dateTimeNumber as UTC, show the equivalent local time
(at current locale), or display both UTC and local versions of the dateTimeNumber.
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5.1.2 response16Number

A 8-byte value, used to associate a normalized device code with a measurement value, where byte usage shall
be assigned as specified in table 2.

Table 2 — response16Number

Byte Field Content Encoded as...
Position Length
(bytes)
0.1 2 16-bit number in the interval [DeviceMin to DeviceMax]. | ulnt16Number

NOTE DeviceMimisencodedas 0000and Deviceivtax

is encoded as FFFFh

p..3 2 reserved, must be zero

e 4 measurement value s15Fixed16Number

5.1.80 s15Fixed16Number
A fixed signed 4-byte/32-bit quantity which has 16 fractional bits as shown in-table 3.

Table 3 — s15Fixed16Number

Number Encoding
-32768,0 80000000h
0 00000000h
1,0 00010000h
32767 + (65535/65536) 7FFFFFFFh

5.1.4 u16Fixed16Number
A fixed unsigned 4-byte/32-bit quantity which has 16 fractional bits as shown in table 4.

Table 4 — u16Fixed16Number

Number Encoding
0 00000000h
1,0 00010000h
65535 + (65535/65536) FFFFFFFFh

5.1.5utFixedtSNumber

A fixed unsigned 2-byte/16-bit quantity, which has 15 fractional bits as shown in table 5.

Table 5 — u1Fixed15Number

Number Encoding
0 0000h
1,0 8000h
1+ (32767/32768) FFFFh
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5.1.6 u8Fixed8Number

A fixed unsigned 2-byte/16-bit quantity which has 8 fractional bitsas shown in table 6.

Table 6 — u8Fixed8Number

Number Encoding
0 0000h
1,0 0100h
2552551256 -

5.1.7 ulnt]6Number

A generic upsigned 2-byte/16-bit quantity.
5.1.8 ulnt32Number

A generic uhsigned 4-byte/32-bit quantity.
5.1.9 ulnté4Number

A generic uhsigned 8-byte/64-bit quantity.
5.1.10 ulng8Number

A generic upsigned 1-byte/8-bit quantity.
5.1.11 XYZNumber

A set of thrge fixed signed 4-byte/32-bit quantities\used to encode CIEXYZ tristimulus values (which canndt be
negative) where byte usage is assigned as specified in table 7. All XYZNumbers (other than those specifying
luminance) shall be linearly scaled such that'Y is specified over the range of 0 to 1,0.

Table 7 — XYZNumber

Byte Field Content Encoded as...
Position Length
(bytes)
0.3 4 CIE X s15Fixed16Number
4.7 4 CIEY s15Fixed16Number
8.1 4 CIEZ s15Fixed16Number

NOTE 1 CIE specify that for reflecting and transmitting media Y should be normalized such that it has the value 100 for
the perfect diffusing reflector or transmitter. In this International Standard, for reasons of coding efficiency, Y is specified
such that it has the value 1 for the perfect diffusing reflector or transmitter.

NOTE 2 Signed numbers are employed for this type to accommodate negative values arisiing during calculations.
5.1.12 Seven-bit ASCII

Alpha-numeric values, and other input and output codes, shall conform to the American Standard Code for
Information Interchange (ASCII) specified in ISO/IEC 646.
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5.2 Abbreviations

ANSI

CIE

CLUT

CMM

American National Standards Institute

Commission Internationale de I'Eclairage
(International Commission on lllumination)

Colour Lookup Table (multidimensional)

Colour Management Module

ISO 15076-1:2005(E)

CM

CM

CRI

CRT

EPS

ICC

IEC

ISO

LCL

LUT

PCS

RG

TIFF

TR(

6

6.1

The

y

Cyan, Magenta, Yellow

Cyan, Magenta, Yellow, Key (black)
Colour Rendering Dictionary
Cathode-Ray Tube

Encapsulated PostScript

International Color Consortium
International Electrotechnical Commission
International Organization for Standardization
Liquid Crystal Display

Lookup Table

Profile Connection Space

Red, Green, Blue

Tagged Image File Format

Tone Reproduction, Curve

Profile Connection Space and rendering intents

Introduction

Prafile Connection Space (PCS) is the reference colour space in which colours are encoded in order to

provite amminterface for CONMecting Source and destnation transforms.—The PCSvatues constitutean encoding

of a CIE colorimetric specification.

Four rendering intents are specified in this International Standard - ICC-absolute colorimetric, media-relative
colorimetric, perceptual and saturation. Each represents a type of colour rendering (mapping of colour values)
that is useful for various imaging workflows. The colorimetric intents preserve the colorimetry of in-gamut
colours at the expense of out-of-gamut colours. The mapping of out-of-gamut colours is not specified but
should be consistent with the intended use of the transform. The perceptual and saturation rendering intents
modify colorimetric values to account for any differences between devices, media, and viewing conditions.

The media-relative colorimetric transform is useful for colours that have already been mapped to the intended
reproduction media-relative colorimetry, whereas the |ICC-absolute colorimetric transform is useful for spot
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colours, and when simulating one medium on another in proofing applications. However, for some proofing
applications users prefer that the medium is not simulated and a media-relative rendering is preferred.

Perceptual rendering is useful for general reproduction of images, particularly pictorial or photographic-type
images. Saturation rendering is useful for images which contain objects such as charts or diagrams.

The requirements for these rendering intents are given in clause 6.2 and discussed further in Annex D.

Profiles are required to contain transformations for one, or more, of these rendering intents. Which rendering
intents are required, and which are optional, for the various classes of profile, is specified in clause 7.

6.2 Rendering intents

6.2.1 General

The colorir
adapted tqg
chromaticA
calculated

CIECAM97
non-linearit

netric rendering intents operate on measurement-based colorimetric values 'as chromati

the PCS illuminant D50. This adaptation, when required, shall bey-indicated in
HaptationTag. For the purposes of this International Standard chromatic adaptation shoulg
using the linear Bradford model. This recommended model is the'\same as the linear
5 transformation given in CIE Publication 131 [11], when full adaptationiis‘assumed and a neglig
in the blue channel is omitted. Details of this model are provided in-Annex E.

Cally
the
be
zed
ible

NOTE THhis tag is required, whenever actual illumination sources differ from those of D50, so that original measurefnent

values can b
inversion is
profiles neith|
profiles.

For the oth

e determined from PCS values by applying the inverse chromatic adaptation transformation, if required.
not usually a CMM function, and since the PCS values are already adapted to D50 when constructing
er the forward or inverse chromatic adaptation transforms need to applied by the CMM in normal use o

er intents transformations shall be assumed to-be specified relative to the PCS illuminant [

This
the
f the

D50.

However, g
been emplg

r these transformations profiles are not requiredto specify any chromatic adaptation that may have

yed in the calculation of the transformation-data.

nt a
ues
sed,
and

In transforms for the media-relative and ICC-absolute colorimetric intents, the PCS values may represe
colour rendpring of the actual original captured for input profiles. Likewise for output profiles, the PCS va
may be colgur rendered by the output device to the actual medium. However, wherever ICC profiles are u
the PCS values resulting from such transforms shall be interpreted as the colorimetry of the original
reproductiop, regardless of whether such/colorimetry is the actual colorimetry.

6.2.2 Medja-relative colorimetric intents

that
din

Transformations for this intent shall re-scale the in-gamut, chromatically adapted tristimulus values such
the white pgint of the aetiial medium is mapped to the PCS white point (for either input or output) as defing
clause 6.3.2.

NOTE Transforms for the media-relative colorimetric intent represent media-relative measurements of the captured

original (for iTput profiles), or media-relative colour reproductions produced by the output device (for output profiles).

6.2.3 ICC-absolute colorimetric intent
Transformations for this intent shall leave the chromatically adapted tristimulus values of the in-gamut colours
unchanged.

Profiles do not contain a separate transform for the ICC-absolute colorimetric intent. When this intent is
needed, it shall be generated, as described in 6.3.2, using the mediaWhitePointTag, which specifies the CIE
1931 XYZ tristimulus values of the white point of the actual medium, as represented in the PCS. In practice
ICC-absolute colorimetric rendering may be obtained by using the media-relative colorimetric intent
transformations for the source and destination profiles and scaling the PCS values by the ratio of the
destination profile mediaWhitePointTag to the source profile mediaWhitePointTag.
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As specified in clause 9.2.25, for monitor profiles the mediaWhitePointTag shall be set to the PCS white point,
(defined in 6.3.4.3). If chromatic adaptation is being applied when obtaining the PCS values, the adaptation
shall be applied to the mediaWhitePointTag values as well. If the viewer is assumed to completely adapt to the
white point of the medium for any other media the mediaWhitePointTag should be set to the PCS white point.

NOTE 1 Transforms for the ICC-absolute colorimetric intent represent measurements of the captured original relative to a
hypothetical perfectly reflecting or transmitting diffuser (for input profiles), or colour reproductions produced by the output
device relative to a hypothetical perfectly reflecting or transmitting diffuser (for output profiles).

NOTE 2 This definition of ICC-absolute colorimetry is sometimes called “relative colorimetry” in CIE terminology, since the
data has been normalized relative to the perfect diffuser viewed under the same illumination source as the sample.

6.2.4 Perceptual intent

In perceptual transforms the PCS values represent hypothetical measurements of a coleur reproduction on a
reference reflective medium. By extension, for the perceptual intent, the PCS represents the appearance of
that| reproduction as viewed in the reference viewing environment by a human_observer adapted to that
envlronment. The exact colour rendering of the perceptual intent is vendor specific.

NOTE 1 The reference medium and viewing environment are defined in 6.3.3.

NOTE 2 The perceptual intent is useful when it is not required to exactly maintain image colorimetry (such ag with natural
images), and the input and output media are substantially different.

NOTE 3 When using the perceptual intent, the colour rendering to théseference medium serves to ensure that input and
output profiles from different manufacturers will work reasonably\\well together, although the results ffom different
compinations of profiles will likely be different due to the proprietary.nature of the colour rendering contained i this intent.

6.2.p Saturation intent

The|exact gamut mapping of the saturation intentlis vendor specific and involves compromises such as trading
off preservation of hue in order to preserve the(vividness of pure colours.

6.3| Profile Connection Space

6.3.1 Chromatic adaptation

The| chromaticity of the D50 illuminant defined in ISO 3664 shall define the chromatic adaptation state
assgciated with the PCS:

6.3.2 Colorimetric-specification

The| measureément parameters for the Profile Connection Space (PCS), and all other colour spacefs defined in
this|specification, shall be based on ISO 13655. The colorimetry shall be assumed not to contain jany flare or
othgr défect caused by inadequacies in the optical system of the instrument and illumination used fo make the
megsurements, but shall be assumed to include the surface reflection component normally associgted with the
prescribed measurement geometry.

The PCS colour space encodings shall be based on media-relative colorimetry in which tristimulus values
normalised with respect to the illuminant and a perfect diffuser for reflecting and transmitting media are
normalised to those of the media under the reference illuminant. For the perceptual rendering intent the
medium for calculation of the media-relative colorimetry shall be the reference medium defined in 6.3.3. The
translation from media-relative colorimetry XYZ data, XYZ, to ICC-absolute colorimetric data, XYZ_, is given by:

X
X, = (%V] - X, (1)
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Y
Ya = {%IW] Yy )

z
z, = (%Wj " Z, (3)

where XYZ,,,, represents the media white point specified in the mediaWhitePointTag and XYZ; represents the
PCS illuminant white (which is D50 - X=0,9642, Y= 1, Z = 0,8249).

NOTE 1 Fdrthe perceptual rendering intent the media used for normalisation is the reference medium defined in 6.3]3.

When PCS|values are encoded as CIELAB values these may be computed from the media-relative tristimulus
values in the usual way (see Annex A), noting that:

X X
X . r a
—— lisreplaced by — (or g—) (4)
Xn Xi me

Y Y
Y . r a
— |isreplaced by — (or —) (5)
Yn Yi me

Z Z
Z . r a
= is replaced by = (or —) (6)
Zn Zi me

NOTE 2 Fdrther explanation is provided in Annex A.

6.3.3 Refdrence viewing environment and medium forthe perceptual rendering intent

Because pgrceptual rendering generally requires a,gamut mapping that transforms the boundary of the ipput
gamut to (of close to) the boundary of the gamut.of)the output device it is desirable that the gamut boundary of
the PCS bg reasonably well defined. Since thé gamut is defined both by the media and viewing conditionl|it is
necessary tp specify both of these in an unambiguous way. These are specified in the following:

The reference viewing environment shall’lbe based on standard viewing condition P2, as specified for graphic
arts and photography in ISO 3664, but-extended as follows. It is characterized by an "average" surround, which
means that|the illumination of the.image shall be assumed to be similar to the illumination of the rest ofl the
environmernyt. The surfaces immediately surrounding the image shall be assumed to be a uniform matt grey with
a reflectance of 20%. The reference viewing environment shall also be assumed to have a level of viewing flare

of 0,0075 (3/4%) of the Idminance of the reference medium in the reference viewing environment (1,06 cd/in?).
If the actua] viewing_environment differs from the reference viewing environment perceptual transforms must
compensatg for the differences in viewing environments.

NOTE 1 ISP
specified to lpe
reference viewing environment.

), whi¢h is
[ the

The reference medium is defined as a hypothetical print on a substrate specified to have a neutral reflectance
of 89%. The darkest printable colour on this medium is assumed to have a neutral reflectance of 0,30911%,
which is 0,34731% of the substrate reflectance. These shall be assumed to be the white point and black point
of the reference medium respectively.

NOTE 2 The reference medium therefore has a linear dynamic range of 287,9 :1 and a density range of 2,4593.

NOTE 3 The reference colour gamut defined in Annex B of ISO 12640-3 [14] has been suggested as the gamut of the
perceptual rendering intent reference medium.
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6.3.4 Colour space encodings for the PCS

6.3.4.1 General

The colorimetric data defined in the above clauses may be specified either as CIEXYZ or CIELAB data. When
specified as CIEXYZ data it shall be encoded using 16bits/component while when specified as CIELAB data it
shall be encoded as either 8 or 16 bits/component.

NOTE 1

These alternative methods are provided in order to satisfy conflicting requirements for accuracy and storage

space. The profile header specifies which has been used. While supporting multiple CIE encodings increases the
complexity of colour management, it provides immense flexibility in addressing different user requirements such as colour
accyracy and memory footprint.

NOTE 2 It is important to understand that the PCS encodings do not represent a quantization of the.conn
The [purpose of the encodings is to allow points within the space to be specified. Since the processing modelg benefit from

interpolation between table entries, the interpolated AToB results should be used as the inputs to.the BToA tra

ATo
and

6.3.

For

The|

10.11)

#.2 General PCS encoding

the CIEXYZ encoding, each component (X, Y, and Z) is encoded as-a.u1Fixed15Number.

chogen to allow for PCS illuminants that have an X or Z greater than 1,0.

bction space.

hsforms. The

results should not be rounded to the nearest encoding value. (AToB and BToA transforms“are’defined in gqlauses 10.10

largest valid XYZ values are those of the PCS illuminant specified in the profile header. This erncoding was

NOTE 1 For a D50 illuminant, the largest valid XYZ values are [0,9642 1,0 0,8249], or [7B6Bh, 8000h, 6996k] in encoded
form. Note that the PCS illuminant values are stored in st&Fixed16Number format, so they must be

ulF

For

xed15Number format to find the encoded PCS limits.

the CIELAB PCS encodings, the L* values.have a different encoding than the a* and b* val

encpding is shown in table 8.

Table 8 — CIELAB L* encoding

Value (L*) 8-bit 16-bit
0 00h 0000h
100,0 FFh FFFFh

The|a* and b* encading is shown in table 9.

Table 9 — CIELAB a* or b* encoding

translated to

les. The L*

Value (a* or b*) 8-bit 16-bit
428:0 06k 0606k
0 80h 8080h
127,0 FFh FFFFh

NOTE 2 This is not "two’s complement" encoding, but a linear scaling after an offset of 128. This encoding was chosen to
prevent discontinuities in CLUTs when going from negative to positive values.

NOTE 3

© 1SO 2005 — Al rights reserved

It is possible to convert between the 8-bit and 16-bit encodings by multiplying or dividing by 257. (See A.4.)
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NOTE 4 Both the lut16Type and the namedColor2Type tag types (and ONLY those tag types) use a legacy 16 bit
encoding of L*, a* and b* which is retained for backwards compatibility with an earlier profile version (version 2). To avoid
confusion this encoding is specified in clause 10.8 “Lut16Type”.

6.3.4.3 PCS encodings for white and black

In transforms for the media-relative colorimetric, perceptual, and saturation rendering intents (all intents other
than ICC-absolute colorimetric), the white point of the actual medium, and the white point of the reference
medium, are represented in PCS XYZ and PCS Lab formats as shown in table 10.

Table 10 — White point encodings

ComLonent Value 8-bit 16-bit Component Value Encoding
Encoding Encoding

L* 100 FFh FFFFh X 0,9642 7B6Bh

a* 0 80h 8080h Y 1,0000 8000h

b* 0 80h 8080h z 0,8249 6996h

In transforns for the media-relative colorimetric intent the perfect absorber (a theoréetical medium that reflects
absolutely ho light) is represented in PCS XYZ and PCS L*a*b* formats @s' shown in table 11. COther
reflectance values are mapped linearly to PCS XYZ.

Table 11 — Perfect absorber encadings

Component Value 8-bit 16-bit Component Value Encoding
Encoding Encoding

L* 0 00h 0000h X 0,0 0000h

a* 0 80h 8080h Y 0,0 0000h

b* 0 80h 8080h z 0,0 0000h

In transforms for the perceptual and saturation intents the black point of the reference medium is representgd in
PCS XYZ and PCS Lab formats as shown.in table 12. This is here called the PCS perceptual black point.

Table 12— Black point encoding of reference media

Component Value 8-bit 16-bit Component Value Encoding
Encoding Encoding

L* 3,1373 08h 0808h X 0,003357 006Eh

a* 0 80h 8080h Y 0,003479 0072h

b* 0 80h 8080h z 0,002869 005Eh

NOTE 1 Due to limited numerical precision, Y encoded as 114 (0072h) does not exactly match L* encoded as 8 (08h).

NOTE 2 Perceptual transforms developed to meet ICC specifications prior to version 4.0 frequently use zero to represent
the black point, and thus do not conform to this specification. Such transforms should be adjusted by scaling the black point
as needed. The white point should remain unchanged and all other values should be mapped linearly in XYZ. The following
equations can be used for the adjustment of such a transform to the above PCS encoding.

X

xp:xt-(1—7tj+xb @)

12 © 1SO 2005 — All rights reserved
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Yp
Yo=Yy 1—7i +Y,

Zy,
=2, 1—Z +Z,

where: X, Yy, Z; = original PCS XYZ value in the transform
Xp, Yy, Zp, = XYZ values for the PCS perceptual black point (X = 0,003357, Y = 0,003479, Z = 0,002869)

Xi, Y, Zj = XYZ values of the PCS white point (X = 0,9642, Y = 1,0000, Z = 0,8249)

-1:2005(E)

(8)

©)

6.4

Con
A3
sha

Xps Yp: £p = the adjusted FCS XYZ value

Converting between CIEXYZ and CIELAB encodings

versions between the CIEXYZ and CIELAB encodings shall use the equations specified in ISO
in Annex A). Any colours in the PCS XYZ encoding range that are outside of the’PCS LAB enc
| be clipped on a per-component basis to the outside limits of the range of\PCS LAB when t

from XYZ into LAB. Conversely, any colours that occur in the PCS LAB encoding range that are o

enc
tran

71
An
a)a

b) a

2
-~
ie)

Thig

bding range of PCS XYZ shall be clipped on a per-component baSis~to the PCS XYZ
sforming from LAB into XYZ.

Profile requirements

General

CC profile shall include the following elements, in.the order shown, as a single file.
128-byte profile header as defined in 7.2,

profile tag table as defined in 7.3, and

rofile tagged element data as defined in 7.4.

is illustrated in Figure 6.

13655 (see
bding range
ransforming
tside of the
nge when

© 1SO 2005 — Al rights reserved
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The require

their signatdires is contained.in clause 9 along with the allowed tag types for each tag. Tag types are defing

clause 10.

Within the g

Profile
Header — 128 bytes
______________ Tag Count — 4 bytes
Tag sig ® | size |— 12bytesfor
Table each tag

@

®

®

®
_____________ N
Tagged — various sizes
Element
Data >

X

7
4

AN
» g\\)‘
N
o
Q\
O

Y

Eigure 6 — Profile header structure

(1 tags for each profile type are tabulated in clause 8. The definition of all publicly available tags

rofile strticture:

d) All prof

le-data shall be encoded as big-endian,

e) The first set of tagged element data shall immediately follow the tag table,

and
din

f)  All tagged element data, including the last, shall be padded by no more than three following pad bytes to
reach a 4-byte boundary, and

g) Allpad

NOTE 1

14

bytes shall be NULL (ISO 646, character 0/0).

This implies that the length must be a multiple of four.
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NOTE 2 The above restrictions result in two key benefits. First, the likelihood of two profiles which contain the same tag
data, yet have different checksum values, is reduced. Second, all profiles are reduced to a minimum size.

7.2 Profile header

7.2.1 General requirements

The profile header provides the necessary information to allow a receiving system to properly search and sort
ICC profiles. The profile header is 128 bytes in length and contains 18 fields. Table 13 gives the byte position,
field length, and content of each element in the profile header. The encoding of the field contents shall be as

2tk

Z.29.40Q

defi IUd ;II 7LL llllvugh r. LR
NOTE 1 Having a fixed length header allows for performance enhancements in profile searching and sotting|applications.
NOTE 2 For colour space conversion and abstract profiles (see clauses 8.7 and 8.8) some of thesefields arg not relevant.
and jmay be set to zero..
Table 13 — Profile header fields
Byte Field Field Contents Encoded as
Position Length
(bytes)
0}.3 4 Profile size UInt32Number
4.7 4 Preferred CMM Type See 7.2.3
8.1 4 Profile version number See 7.24
1p..15 4 Profile/Device Class See 7.2.5
1p..19 4 Colour space of data (pessibly a derived space) [i.e. “the | See 7.2.6
canonical input space”]
2D..23 4 Profile Connectjon-Space (PCS) [i.e. “the canonical output | See 7.2.7
space’]
24..35 12 Date and time this profile was first created dateTimeNumbgr
3p..39 4 ‘acsp’ (61637370h) profile file signature See 7.29
4D..43 4 Rrimary Platform signature See 7.2.10
44..47 4 Profile flags to indicate various options for the CMM such as | See 7.2.11
distributed processing and caching options
4B..51 4 Device manufacturer of the device for which this profile is | See 7.2.12
created
5p..55 4 Device model of the device for which this profile is created See 7.2.13
5p.:63 8 Device attributes unique to the particular device setup such | See 7.2.14
as media type
64..67 4 Rendering Intent See 7.2.15
68..79 12 The XYZ values of the illuminant of the Profile Connection | XYZNumber
Space. This must correspond to D50.
80..83 4 Profile Creator signature See 7.2.17
84..99 16 Profile ID See 7.2.18
100..127 28 Bytes reserved for future expansion - must be set to zero (3/
0 of ISO 646)

© 1SO 2005 — Al rights reserved
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7.2.2 Profile size field (Bytes 0 to 3)

The value in the profile size field shall be the exact size obtained by combining the profile header, the tag table,
and the tagged element data, including the pad bytes for the last tag. It shall be encoded as a ulnt32Number.

7.2.3 Preferred CMM type field (Bytes 4 to 7)

This field may be used to identify the preferred CMM to be used. If used, it shall match a CMM type signature
registered in the ICC registry (see clause 2). If no preferred CMM is identified, this field shall be set to zero
(00000000h).

7.2.4 Prof

The profile
version field
and bug fix
major and 1
with this Int

NOTE A
generating s
minor revisio|
new profile.
optional tag

7.2.5 Prof
This field sh

There are f
basic devic
standard im
which may
ColorSpace

le version field (Bytes 8 to 11)

version with which the profile is compliant shall be encoded as binary-coded decimal inthe pr
. The first byte (byte 8) shall identify the major revision and byte 9 shall identify the minor revi
revision in each 4-bit half of the byte. Bytes 10 and 11 are reserved and shall bé ‘set to zero.
ninor revision are set by the International Color Consortium. The profile version.number consis
ernational Standard is "4.2.0.0" (encoded as 04200000h).

major revision will occur only when changes made to the specification require’that both CMMs and p
pbftware be upgraded in order to correctly use or produce profiles conforming ‘to the revised specificatig
h will occur when any changes to the specification are such that existing CMMs can still correctly procg
For example, adding a required tag would require a major revision te the specification, whereas addin
vould only require a minor revision.

le/device class field (Bytes 12 to15)
all contain one of the profile class signatures shown.in Table 14.

hree basic classes of device profiles: Input, Display and Output profiles. In addition to the t
b profile classes, four additional colour processing profiles are defined. These profiles provi
plementation for use by the CMM in general colour processing, or for the convenience of C
Ise these types to store calculated transforms. These four additional profile classes are Devicel
Conversion, Abstract, and Named colour profiles.

Table 14 — Profile classes

pfile
Sion
The
tent

ofile
n. A
ss a
hj an

\ree
e a
IMs
ink,

Profile.Class Signature Hex Encoding
Input Device profile ‘scnr’ 73636E72h
Display Device profile ‘mntr’ 6D6E7472h
Output Device profile ‘prtr’ 70727472h
DéviceLink-profile ‘link’ 6C696E6Bh
ColorSpace Conversion profile ‘spac’ 73706163h
Abstract profile ‘abst’ 61627374h
Named colour profile ‘nmcl’ 6E6D636Ch

16
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7.2.6 Data colour space field (Bytes 16 to 20)

This field shall contain the signature of the data colour space used. The names and signatures of the allowed
data colour spaces are shown in Table 15. Signatures are left justified.

Table 15 — Data colour spaces

Colour Space Signature Hex Encoding
XYZData ‘XYz’ 58595A20h
labData ‘Lab’ 4C616220h
luvData ‘Luv’ 4C757620h
YCbCrData ‘YCbr’ 59436272h
YxyData ‘Yxy’ 59787920h
rgbData ‘RGB’ 52474220h
grayData ‘GRAY’ 47524159h
hsvData ‘HSV’ 48535620h
hisData ‘HLS¥ 484C5320h
cmykData ‘CMYK’ 434D594Bh
cmyData ‘CMY”’ 434D5920h
2colourData ‘2CLR’ 32434C52h
3colourData (if not listed above) ‘3CLR’ 33434C52h
4colourData (if not listed above) ‘4CLR’ 34434C52h
5colourData ‘5CLR’ 35434C52h
6colourData ‘6CLR’ 36434C52h
7colourData ‘7CLR’ 37434C52h
8colourData ‘8CLR’ 38434C52h
9colourData ‘OCLR’ 39434C52h
10colourData ‘ACLR’ 41434C52h
11colourData ‘BCLR’ 42434C52h
12colourData ‘CCLR’ 43434C52h
13colourData ‘DCLR’ 44434C52h
14colourData ‘ECLR’ 45434C52h
15colourData ‘FCLR’ 46434C52h

7.2.7 Profile Connection Space field (Bytes 20 to 23)

For all profile classes (see Table 14), other than a DeviceLink profile, the Profile Connection Space shall be
either XYZData or labData and the signature shall be as defined in Table 15. When the profile/device class is a
DeviceLink profile, the value of the Profile Connection Space shall be the appropriate colour space from Table
15.

© 1SO 2005 — Al rights reserved 17
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7.2.8 Date and time field (Bytes 24 to 35)

This header field shall contain the date and time that the profile was first created, encoded as a
dateTimeNumber.

7.2.9 Profile file signature field (Bytes 36 to 39)

The profile file signature field shall contain the value “acsp” (61637379h) as a profile file signature.

7.2.10 Primary platform field (Bytes 40 to 43)

This field may be used to identify the primary platform/operating system framework for which the profile)was
created. The primary platforms that have been identified, and the signatures that shall be used areshown in
Table 16. Ifthere is no primary platform identified, this field shall be set to zero (00000000h).

Table 16 — Primary platforms

Primary Platform Signature Hex Encoding
Apple Computer, Inc. ‘APPL 4150504Ch
Microsoft Corporation ‘MSFT’ 4D534654h
Silicon Graphics, Inc. ‘SGI”’ 53474920h
Sdin Microsystems, Inc. ‘SUNW! 53554E57h

7.2.11 Prdfile flags (Bytes 44 to 47)

The profile flags field shall contain flags to indicate various:hints for the CMM such as distributed procesking
and caching options. The least-significant 16 bits are reserved for the ICC. Flags in bit positions 0 and 1 ghall
be used as |indicated in Table 17.

Table 17— Profile flags

Bit Field Field Contents
Position Length
(bits)
0 1 Embedded Profile (0 if not embedded, 1 if embedded in file)
1 1 Profile cannot be used independently from the embedded colour
data (set to 1 if true, 0 if false)

7.2.12 Deyice manufacturer field (Bytes 48 to 51)

contained i the appropriate section of the ICC signature registry found at www.color.org (see clause 2). I{ not
used this field shall be set to zero (00000000h).

This field may“be used to identify a device manufacturer. If used the signature shall match the signTure

7.2.13 Device model field (Bytes 52 to 55)

This field may be used to identify a device model. If used the signature shall match the signature contained in
the appropriate section of the ICC signature registry found at www.color.org (see clause 2). If not used this field
shall be set to zero (00000000h).
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The device attributes field shall contain flags used to identify attributes unique to the particular device setup for
which the profile is applicable. The least-significant 32 bits of this 64-bit value are reserved for the ICC. Flags in
bit positions 0 through 3 shall be used as shown in table 18.

Table 18 — Device attributes

Bit
Position

Field
Length (bits)

Attribute

[(»}

Raflactivia (O or Trancnaranoy, (1)
LB~ o or—Traropa

NOT
has

7.2.4
take
med

7.2,

The
DeVv
thar
enti
emi
aD

The|
The|

The|
colg

been loaded with black & white film will have bit 3 set on, regardless of the valde in the data colour sp3

5 on the property of the device. Thus, an inkjet printer loaded with a colour ink cartridge can be thought to

porercy (17

Glossy (0) or Matte (1)

Media polarity - Positive (0) or Negative (1)

Colour media (0), Black & white media (1)

E Notice that bits 0, 1, 2, and 3 describe the media, not the device. For example,a profile for a colourn

). If the media is not inherently "colour" or "black & white" (such as the papériin an inkjet printer), the

a.

15 Rendering intent field (Bytes 64 to 67)

rendering intent field shall specify the rendering intént which should be used (or, in thg
iceLink profile, was used) when this profile is (was).eombined with another profile. In a seque
two profiles, it applies to the combination of this profile and the next profile in the sequence ar
e sequence. Typically, the user or applicatiog~will set the rendering intent dynamically at
edding time. Therefore, this flag may not have‘any meaning until the profile is used in some co
pviceLink or an embedded source profile.

field is a ulnt32Number in which the-least-significant 16 bits shall be used to encode the rend
most significant 16 bits shall be sét to zero (0000h).

defined rendering intents~are: perceptual, media-relative colorimetric, saturation and I
rimetric. These shall be identified using the values shown in Table 19.

Table 19 — Rendering intents

scanner that
ce field (see
reproduction
have "colour"

case of a
hce of more
d not to the
runtime or
htext, e.g in

bring intent.

[C-absolute

Rendering Intent Value
Perceptual 0
Media-Relative Colorimetric 1
Saturation 2
TCC-Absolute Colorimetric 3

7.2.16 Profile Connection Space illuminant field (Bytes 68 to 79)

The Profile Connection Space illuminant field shall contain the CIEXYZ values of the illuminant used for the
Profile Connection Space encoded as an XYZNumber. At present the only illuminant permitted for the Profile
Connection Space is D50 (where X=0,9642; Y=1,0 and Z=0,8249). See Annex A for further details.

© 1SO 2005 — Al rights reserved
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7.2.17 Profile creator field (Bytes 80 to 83)

This field may be used to identify the creator of the profile. If used the signature should match the signature
contained in the device manufacturer section of the ICC signature registry found at www.color.org. If not used
this field shall be set to zero (00000000h).

7.2.18 Profile ID field (Bytes 84 to 99)

This field should be used to record a checksum value which, if used, shall be generated using the MD5
fingerprinting method as defined in Internet RFC 1321. The entire profile, based on the size field in the header,
shall be used to calculate the ID after the values in the Profile Flags field (bytes 44 to 47 - see 7.2.11),
Rendering intent field (Bytes 64 to 67 - see 7.2.15) and Profile ID field (Bytes 84 to 99 - see 7.2.18 )in| the
profile header have been temporarily replaced with zeros. If a profile ID has not been calculated thelvalue of
the field shall be set to zero.

NOTE It s strongly recommended that profile creators compute and record a profile ID.

7.2.19 Reserved field (Bytes 100 to 127)

This field of{the profile header is reserved for future ICC definition and shall be set to)zero.
7.3 Tag table

7.3.1 Overlview

The tag tabje acts as a table of contents for the tags and an index, into the tag element data in the profilgs. It
shall consist of a four byte entry that contains a count of the number of tags in the table followed by a serigs of
12 byte entfies - one entry for each tag. The tag table therefore contains 4 + 12n bytes where n is the number
of tags confained in the profile. The entries for the tags within the table are not required to be in any partiqular
order nor must they match the sequence of tag element data within the profile.

Each 12 byte tag entry following the tag count shall consist of a four-byte tag signature, a four-byte offsét to
define the beginning of the tag element data, and-a four-byte entry identifying the length of the tag element fata
in bytes. Taple 20 illustrates the structure for-this tag table.

Table 20 — Tag table structure

Byte Offset Field Content Encoding
Length
(bytes)
) - 3 4 Tag count
L -7 4 Tag Signature
B - 11 4 Offset to beginning of tag data element ulnt32Number
215 4 Size of tag data element ulnt32Number
16 - (12n+3) 12n Signature, offset and size respectively of
subsequent n tags

NOTE The Byte Offset shown in table 20 is with respect to the 128 byte header. Thus the tag table starts at byte
position 128.

Clauses 7.3.2 to 7.3.5 below specify the position and content of the entries composing the tag table.
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Byte positions 0 to 3 shall specify the number of tags contained in the tag table, encoded as a ulnt32Number.

7.3.3 Tag signature (Byte position 4 - 7 and repeating)

Byte positions 4 to 7 (and repeating at 12 byte intervals) shall specify the signature of a tag listed in Clause 9,
or of a private tag. Signatures of private tags shall be registered with the ICC as defined in clause 2.

7.3.4 Offset to beginning of tag data element (Byte position 8 - 11 and repeating)

BytJ! positions 8 to 11 (and repeating at 12 byte intervals) shall specify the address of the begjnnin

datd
as g

NOT
All 4

two
will

element, with respect to the beginning of the profile data stream (which has an address ©f zer
ulnt32Number.

E For profiles that are not embedded, the number specified is the same as the file offsét:

least-significant bits of each tag data offset must be zero. This means thata tag starting with a
be properly aligned without the tag handler needing to know the contents’of the tag.

7.3.p Tag data element size (Byte position 12 - 15 and repeating)

The
The
pad

7.4

The|
last

The)
rest

8

8.1

Thig

tag data element size shall be the number of bytes in the tag data element encoded as a uln
value of the tag data element size shall be the number.of actual data bytes and shall not
ding at the end of the tag data element.

Tag data

first set of tag data elements shall immediately follow the tag table and all tag data elements, i
tag data element, shall be padded by ng more than three following pad bytes to reach a 4-byte

ricted by the limits imposed by the 32-bit tag data offset value and the 32 bit tag data element s

Required tags

Overview

clause identifies the tags that are required, in addition to the header defined in 7.2, for each

(Th

se required‘tags are also given in tabular form in Annex G.)

NOTE Profiles may include additional tags beyond those listed as required in this clause. The explicitly li
those which are required in order to comprise a legal profile of each type.

g of the tag
b), encoded

ng data elements shall start on a 4-byte boundary (relative to the start of the_profile data stregm) and the

32-bit value

t32Number.
nclude any

ncluding the
boundary.

size of individual tag data elements’ and the accumulated size of all tag data elements shall only be

ze value.

profile type.

sted tags are

The intent of requiring certain tags with each type of profile is to provide a common base level of functionality. If
a custom CMM is not present, then the required tags will have enough information to allow the default CMM to
perform the requested colour transformations. The particular models implied by the required data are identified
for each profile type and described in detail in annex F. While the data provided by the required tags might not
provide the level of quality obtainable with optional tags and private data, the data provided is adequate for
sophisticated device modelling.
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8.2 Common requirements
With the exception of DeviceLink profiles, all profiles shall contain the following tags:

profileDescriptionTag (see 9.2.31)
copyrightTag (see 9.2.15)
mediaWhitePointTag (see 9.2.25)

chromaticAdaptationTag - when the measurement data used to calculate the profile was specified for an
\
]

bhaortbhaon NMEN (o Q.2 44
CAT-TREL

1 H 3
|” Rt aRt-otmerthahioo0 (oCT

NOTE A PeviceL.ink profile is not required to have either a mediaWhitePointTag or a chromaticAdaptationTag:

For all profiles it is permissible to reference the same tag data for all rendering intents, and to.use the mgdia-
relative colgrimetric intent tag when ICC-absolute colorimetry is specified.

8.3 Input|profiles

8.3.1 General
Input profilgs are generally used with devices such as scanners and digital cameras. The types of profiles

available for use as input profiles are N-component LUT-based, Ahree-component matrix-based, |and
Monochrorie.

8.3.2 N-cdmponent LUT-based input profiles

In addition fo the tags listed in 8.2 an N-component LUT-based input profile shall contain the following tag:
AToBOTag (see 9.2.1).

AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToAOTag (see 9.2.6), BToA1Tag (see 9.2.7), BToA2Tag (see

9.2.8) may glso be included in an N-componeht LUT-based input profile. If these are present, their usage ghall

be as defingd in Table 21 (see 9.1).

In addition @ gamutTag (see 9.2.18) may-be included. The usage of this tag is identical as in output profiles.

8.3.3 Thrde-component matrixzbased input profiles

In addition tp the tags listedhin 8.2 a three-component matrix-based input profile shall contain the following tdgs:
redMatfixColumnTag (see 9.2.33),

greenMatrixColumnTag (see 9.2.20),

blueMaltrixColumnTag (see 9 2 4)

redTRCTag (see 9.2.34),

greenTRCTag (see 9.2.21), and

blueTRCTag (see 9.2.5).
AToBOTag (see 9.2.1), AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToAOTag (see 9.2.6), BToA1Tag (see
9.2.7), BToA2Tag (see 9.2.8) may also be included in a three-component matrix-based input profile. If these are

present, their usage shall be as defined in Table 21 (see 9.1).

In addition a gamutTag (see 9.2.18) may be included. The usage of this tag is identical as in output profiles.
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Only the CIEXYZ encoding of the Profile Connection Space can be used with matrix/TRC models. This profile
may be used for any device which has a three-component colour space suitably related to XYZ by this model.

NOTE

based input profile, which includes a AToBOTag (see 8.3.2), instead of the matrix based profile.

If the CIELAB encoding of the Profile Connection Space is to be used the profile must be a N-component LUT-

The computational model supported by three-component matrix-based input profiles shall be that defined in

F.2.

8.3.4 Monochrome input profiles

Ina

ATo

Hdition to the tags listed in 8.2 a monochrome input profile shall contain the following tag:

grayTRCTag (see 9.2.19).

B0Tag (see 9.2.1), AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToAOTag (see;9:2.6), BTo

A1Tag (see

9.2.f7), BToA2Tag (see 9.2.8) may also be included in monochrome input profiles-~If\these are pfesent, their
usage shall be as defined in Table 21 (see 9.1).

The| computational model supported by the grayTRCTag shall be that defined\in F.1.

8.4| Display profiles

8.4/1 General

Thig class of profiles represents display devices such as monitors. The types of profiles availablg for use as
display profiles are N-component LUT-based, Three-compenent matrix-based, and Monochrome.

8.4.2 N-Component LUT-based display profiles

Ina

ATo

incliided in an N-component, LUT-based display profile. If these are present, their usage shall be a

Tab

Hdition to the tags listed in 8.2 an N-compaenent LUT-based input profile shall contain the follow
AToBO0Tag (see 9.2.1) and

BToAOTag (see 9.2.6).
B1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToA1Tag (see 9.2.7), BToA2Tag (see 9.2.8) m

e 21 (see 9.1).

Ag

8.4.

In addition to the tags listed in 8.2 a three-component matrix-based display profile shall contain t
tagy:

mutTag (see 9:2,18) may be included. The usage of this tag is identical as in output profiles.

Three~component matrix-based display profiles

ng tags:

ay also be
s defined in

he following

redMatrixColumnTag (see 9.2.33),
greenMatrixColumnTag (see 9.2.20),
blueMatrixColumnTag (see 9.2.4),
redTRCTag (see 9.2.34),
greenTRCTag (see 9.2.21), and

blueTRCTag (see 9.2.5).
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AToB0Tag (see 9.2.1), AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToAOTag (see 9.2.6), BToA1Tag (see
9.2.7), BToA2Tag (see 9.2.8) may also be included in three-component matrix-based display profiles. If these

are present

, their usage shall be as defined in Table 21 (see 9.1).

In addition a gamutTag (see 9.2.18) may be included. The usage of this tag is identical as in output profiles.

Only the CIEXYZ encoding of the Profile Connection Space can be used with matrix TRC models. This profile
may be used for any device which has a three-component colour space suitably related to XYZ by this model.

NOTE If the CIELAB encoding of the Profile Connection Space is to be used the profile must be a N-component LUT-
based display profile instead of the matrix based profile.

The computational model supported by three-component matrix-based display profiles shall be that defing

F.2.

8.4.4 Monpchrome display profiles

In addition

grayTH

o the tags listed in 8.2 a monochrome display profile shall contain the following.tag:

RCTag (see 9.2.19).

AToBOTag (see 9.2.1), AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToAOTag (see 9.2.6), BToA1Tag

9.2.7), BTo4
usage shall

The compu

8.5 Outp

be as defined in Table 21 (see 9.1).

ational model supported by the grayTRCTag shall be that-defined in F.1.

Lt profiles

8.5.1 General

Output prof
for use as g

8.5.2 N-ca

In addition

les are used to support devices suchras printers and film recorders. The types of profiles avail
utput profiles are N-component LUT-based and Monochrome.

mponent LUT-based outptt profiles

AToBOTag (see 9.2.1),

AToB1Tag (see 9.2:2);

AToB2Tag (se€.9:2.3),

o the tags listed in 8.2(@\N-component LUT-based output profile shall contain the following tags:

din

see

\2Tag (see 9.2.8) may also be included in monochrome display-profiles. If these are present, their

hble

BToAO]

[ag’(see 9.2.6),

BToA1Tag (see 9.2.7),

BToA2Tag (see 9.2.8),

gamutTag (see 9.2.18), and

coloran

24

tTableTag (see 9.2.14) - for the xCLR colour spaces (see 7.2.6)
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The colorantTableTag (9.2.14) is a required tag only for xCLR colour spaces. It enables the names and XYZ or
L*a*b* values of the colorants to be specified for these colour spaces (Table 15), as these names are not
otherwise implicit in the choice of the colour space.

8.5.3 Monochrome output profiles

In addition to the tags listed in 8.2 a monochrome output profile shall contain the following tag:

ATo

grayTRCTag (see 9.2.19).

0Tag (see 9.2.1), AToBi1Tag (see 9.2.2) AToB2Tag (see 9.2.3) BToAQTag (see 9.2.6), BTo

1Tag (see

9.2.
usa

The

8.6

A degvice link profile shall contain the following tags:

This
con

The
use

The)

of the first profile"in the sequence used to construct the device link. The Profile Connection Spag

7.2.

If th

7), BToA2Tag (see 9.2.8) may also be included in a monochrome output profile. If these are/p
je shall be as defined in Table 21 (see 9.1).

computational model supported by the grayTRCTag shall be that defined in F.1.

DeviceLink profile

profileDescriptionTag (see 9.2.31),
copyrightTag (see 9.2.15),
profileSequenceDescTag (see 9.2.32), and
AToB0Tag (see 9.2.1)

colorantTableTag (see 9.2.14) - required only.if¢he data colour space field is xCLR, where x is i
2to F (see 7.2.6)

colorantTableOutTag (see 9.2.14.1) - required only if the Profile Connection Space field is xCLR
hexadecimal 2 to F (see 7.2.6)

profile contains a pre-evaluated transform that cannot be undone, which represents a one
nection between devices. It'does not represent any device model nor can it be embedded into i

single AToBOTag may.contain data for any one of the four possible rendering intents. The reng
] is indicated in the\bieader of the profile.

data colour space field (see 7.2.6) in the DevicelLink profile will be the same as the data colou

7) will be.the same as the data colour space field of the last profile in the sequence.

requi

e data colour space field is set to XCLR , where x is hexadecimal 2 to F, the colorantTableTag

* Ak *

esent, their

exadecimal
, Wwhere x is
way link or
mages.

ering intent

space field
e field (see

9.2.14)is a

mes are not

otherwise implicit in the choice of the colour space. These colorants represent the input values of the profile.

Correspondingly, if the Profile Connection Space Field is set to xCLR where x is hexadecimal 2 to F, the
colorantTableOutTag (9.2.14.1) is required, and represents the output colorants (Table 15). Only L*a*b* values

are

NOTE

allowed.

The colorantOrderType tag ‘clro’ specifies the laydown order of the output colorants.
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8.7 ColorSpace conversion profile
In addition to the tags listed in 8.2 a ColorSpace conversion profile shall contain the following tags:
BToAOTag (see 9.2.6) and

AToBOTag (see 9.2.1).

This profile provides the relevant information to perform a colour space transformation between the non-device
colour spaces and the PCS. It does not represent any device model. ColorSpace Conversion profiles may be

embedded in images.

For colour gpace conversion profiles, the device profile dependent fields are set to zero if irrelevant.

AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToA1Tag (see 9.2.7), BToA2Tag (see 9.2.8) 'may alsg

be

included in ja ColorSpace conversion profile. If these are present, their usage shall be as definéd in Tabl¢ 21

(see 9.1).

A gamutTag (see 9.2.18) may be included. The usage of this tag is identical as in output profiles.

8.8 Abstract profile
In addition fo the tags listed in 8.2 an abstract profile shall contain the follawing tag:
AToBOTag (see 9.2.1).

This profile|represents abstract transforms and does not represent any device model. Colour transformat
using abstract profiles are performed from PCS to PCS. Abstract profiles cannot be embedded in images.

8.9 Named colour profile

In addition fo the tags listed in 8.2 a named colour-profile shall contain the following tags:

namedColor2Tag (see 9.2.26).

Named colqur profiles can be thought af as sibling profiles to device profiles. For a given device there woul
one or morg¢ device profiles to handle jprocess colour conversions and one or more named colour profile
handle nanled colours.

olor2Tag provides a PCS and optional device representation for each named colour in a li
named coldurs. Named golour profiles are device-specific in that their data is shaped for a particular de
There mighf be multiple;named colour profiles to account for different consumables or multiple named cg
vendors. The PCS representation is provided to support general colour management functionality. It is
useful for display.and emulation of the named colours.

When using a’hamed colour profile with the device for which it is intended, the device representation of

ons

1 be
s to

5t of
ice.
lour
very

the

colour specifies the exact device coordinates for each named colour, if available. The PCS representation in

conjunction with the device’s output profile can provide an approximation of these exact coordinates.

The

exactness of this approximation is a function of the accuracy of the output profile and the colour management

system performing the transformations.

The combination of the PCS and device representations provides for flexibility with respect to accuracy
portability.

and
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8.10 Priority of tag usage
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There are several methods of colour rendering that can function within a single CMM. If data for more than one
method are included in the same profile, the following selection algorithm shall be used by the software

impl

ementation.

For input, display, output, or colour space profile types, the priority of the tag usage for each rendering intent

shal

1.

| be:

BToAOTag, BToA1Tag, BToA2Tag, AToBOTag, AToB1Tag, or AToB2Tag designated for the rendering intent

2.

3.

The)

9

9.1

The
priv

BToAOTag or AToBOTag

TRCs (redTRCTag, greenTRCTag, blueTRCTag, or grayTRCTag) and colorants (redMatrix
greenMatrixColumnTag, blueMatrixColumnTag)

available valid tag with the lowest priority number defines the transform.

Tag definitions

General

public tags currently defined by the ICC are listed in clause 9.2 in alphabetical order. All tagd
bte tags, have as their first four bytes a tag signature, to.identify to profile readers what kin

ColumnTag,

s, including
i of data is
hat tag, the
\ short form

ype of data
pecifies the
pptional tag

ch provides
hodels. The
L. The ICC
lementation
te that the

table. The

conjained within a tag. Each entry in clause 9.2 contains the‘tag signatures that shall be used for
alloyed tag types for each tag (see clause 10), and a brief-description of the purpose of each tag.
tabylar listing of all publicly available tags is given in table G.12 - Annex G.

Thepe individual tags are used to create all possible profiles. The tag signature indicates only the
and|does not imply anything about the use or\purpose for which the data is intended. Clause 8 §
tagg that shall be included for each type of\profile. Any other tag in clause 9.2 may be used as an
as Ipng as they are not specifically excluded in the definition of a profile class.

Thelinterpretation of some tags is éontext dependent. This dependency is described in Table 21 wh
a useful summary of the rendering intent associated with each of the main profile classes and 1
termp "undefined" means that the use of the tag in that situation is not specified by the IC(
recammends that such tags: not be included in profiles. If the tag is present, its use is imp
dependent. In general,(the BToAxTags represent the inverse operation of the AToBxTags. N¢
AToB1Tag and BToA1Tag are used to provide both of the colorimetric intents.

Thel AToBxTags-.and BToAxTags represent a model that can include a multi-dimensional lookup
model is described in detail in 10.10 and 10.11

9.2| Tag'listing

9.2.1 AToB0Tag

Tag signature ‘A2B0’ (41324230h)

Allowed tag types: lut8Type or lut16Type or lutAtoBType

This tag defines a colour transform from Device to PCS using lookup table tag element structures. For most
profile classes it defines the transform to achieve perceptual rendering (see table 21). The processing
mechanisms are described in lut8Type or lut16Type or lutAtoBType (see 10.8, 10.9 and 10.10).
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Table 21 — Profile type/profile tag and defined rendering intents

Profile AToB0Tag AToB1Tag AToB2Tag | TRC/matrix | BToAOTag BToA1Tag BToA2Tag
Class & GrayTRC
Input Device to Device to Device to colorimetric | PCS to PCS to PCS to
PCS: PCS: PCS: Device: Device: Device:
perceptual colorimetric | saturation perceptual colorimetric | saturation
Display Device to Device to Device to colorimetric | PCS to PCS to PCS to
PCS: PCS: PCS: Device: Device: Device:
perceptual colorimetric | saturation perceptual colorimetric | saturation
Output Device to Device to Device to undefined PCS to PCS to PCS tao
PCS: PCS: PCS:: Device: Device: Device;
perceptual colorimetric | saturation perceptual colorimetric | saturatior
ColorSpacg | ColorSpace | ColorSpace | ColorSpace | undefined PCS to PCS to PCS to
to PCS: to PCS: to PCS: ColorSpace: | ColorSpaée:’| ColorSpage:
perceptual colorimetric | saturation perceptual colorimetric | saturatior
Abstract PCS to PCS | undefined undefined undefined undefined undefined undefined
DeviceLink| | Device1 to undefined undefined undefined undefined undefined undefined
Device2
rendering
intent
defined
according
to Table 19
Named undefined undefined undefined undefined undefined undefined undefined
Colour
9.2.2 AToB1Tag
Tag signature: ‘A2B1’ (41324231h)
Allowed tagltypes: lut8Type or lut16Type orJutAtoBType
This tag defines a colour transform from’ Device to PCS using lookup table tag element structures. For most
profile clasges it defines the transform to achieve colorimetric rendering (see table 21). The procesping

mechanism
9.2.3 ATol
Tag signatu

Allowed tag

5 are described in 1ut8Type or lut16Type or lutAtoBType (see 10.8, 10.9 and 10.10).

B2Tag
re: ‘A2B2' (41324232h)

types! lut8Type or lut16Type or lutAtoBType

This tag de

fines a colour transform from Device to PCS using lookup table tag element structures. For most

profile classes it defines the transform to achieve saturation rendering (see table 21). The processing
mechanisms are described in lut8Type or lut16Type or lutAtoBType (see 10.8, 10.9 and 10.10).

9.2.4 blue
Tag signatu

Allowed tag

28

MatrixColumnTag
re: ‘bXYZ (6258595Ah)

type: XYZType
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The third column in the matrix used in TRC/matrix transforms.

9.2.5 blueTRCTag
Tag signature: ‘bTRC’ (62545243h)
Allowed tag types: curveType or parametricCurveType

Blue channel tone reproduction curve. The first element represents no colorant (white) or phosphor (black) and
the last element represents 100 percent colorant (blue) or 100 percent phosphor (blue).

9.2.|6 BToAOTag

Tag|signature: ‘B2A0’ (42324130h)

Allopved tag types: lut8Type or lut16Type or lutBtoAType
Thig tag defines a colour transform from PCS to Device using the lookup table tag.element structurgs. For most

profile classes it defines the transform to achieve perceptual rendering ((See table 21). The|processing
meghanisms are described in ut8Type or lut16Type or lutBtoAType (see 10:8)10.9 and 10.11).

9.2y BToA1Tag

Tag|signature: ‘B2A1’ (42324131h)

Alloved tag types: lut8Type or lut16Type or lutBtoAType
Thig tag defines a colour transform from PCS to Devige using the lookup table tag element structurgs. For most

proffle classes it defines the transform to achievé colorimetric rendering (see table 21). The| processing
meghanisms are described in lut8Type or lut16Type or lutBtoAType (see 10.8, 10.9 and 10.11).

9.2.8 BToA2Tag

Tag|signature: ‘B2A2’ (42324132h)

Alloved tag types: lut8Type or-lut16Type or lutBtoAType
Thig tag defines a colouptransform from PCS to Device using the lookup table tag element structurgs. For most

proffle classes it defines’ the transform to achieve saturation rendering (see table 21). The|processing
meghanisms are deseribed in lut8Type or lut16Type or lutBtoAType (see 10.8, 10.9 and 10.11).

9.2.p calibrationDateTimeTag

Tag|signature: ‘calt’ (63616C74h)

Profile calibration date and time. This allows applications and utilities to verify if this profile matches a vendor’s
profile and how recently calibration has been performed.

9.2.10 charTargetTag
Tag signature: ‘targ’ (74617267h)

Allowed tag type: textType
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This tag contains the name of the registered characterization data set, or it contains the measurement data for
a characterization target. This tag is provided so that distributed utilities can identify the underlying
characterization data, create transforms "on the fly" or check the current performance against the original
device performance.

The first seven characters of the text shall identify the nature of the characterization data.

If the first seven characters are "ICCHDAT", then the remainder of the text shall be a single space followed by
the Reference Name of a characterization data set in the Characterization Data Registry maintained by ICC,
and terminated with a NULL byte (00h). The Reference Name in the text must match exactly (including case)

the Referen

ce Name in the registry which may be found on the ICC web site (www.color.org).

If the first
embeds the

file format
measuremsg

NOTE It
that was use

9.2.11 chrn
Tag signatu
Allowed tag

This tag, W
conditions,

The tag ref]
matrix trans

Such a 3
(s15Fixed1

dimension
columns va

array =

pcs

pes|T

iy 3 chromatic adaptation matrix(is~organized as a 9-element array of signed 15.16 num

even characters match one of the identifiers defined in an ANSI or ISO standard, then th

tag

exact data file format defined in that standard. Each of these file formats contains amidentifying
character sfiring as the first seven characters of the format, allowing an external parser to determiné which ¢lata

s being used. This provides the facilities to include a wide range of targets using a varie
nt specifications in a standard manner.

s highly recommended that the profileDescriptionTag also include an identification of the characterization
 in the creation of the profile (e.g. "Based on CGATS TR 001") [2].

pmaticAdaptationTag
re: 'chad' (63686164h)
type: s15Fixed16ArrayType

hich must be invertible, converts an XYZ colour,\measured at a device's specific illuming
0 an XYZ colour in the PCS illumination conditions after complete adaptation.

of

data

tion

ects a survey of the currently used methods®of conversion, all of which can be formulated as a

formation. The Bradford transform (see Annex E) is recommended for ICC profiles.

ArrayType tag). Similarly as in-thé other occurrences of a 3 by 3 matrix in the ICC tags,
corresponding to the matrix rows varies least rapidly while the one corresponding to the m
fies most rapidly.

{ao a; a, Aagla, ag ag ay as}
aO a1 a2 Xsrc

aS a4 a5 Ysrc

bers
the
Atrix

chs

(%6 97 8| [Zsrq|

where XYZg, represents the measured value in the actual device viewing condition and XYZ,,.s represents the

chromatical

ly adapted value in the PCS.

The chromatic adaptation matrix is a combination of three separate conversions as defined in Annex E.

9.2.12 chromaticityTag

Tag signatu

30

re: ‘chrm’ (6368726Dh)
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Allowed tag type: chromaticity type

The data and type of phosphor/colorant chromaticity set.
9.2.13 colorantOrderTag

Tag signature: ‘clro’ (636C726Fh)

Allowed tag type: colorantOrderType

Thistag specifies the laydown order of colorants

9.2.14 colorantTableTag
Tag|signature: ‘cirt’ (636C7274h)
Allopved tag type: colorantTableType

Thig tag identifies the colorants used in the profile by a unique name and sét of XYZ or L*a*b* vdlues. When
usefl in DeviceLink profiles only the L*a*b* values shall be permitted.

9.2./14.1 colorantTableOutTag
Tag|signature: ‘clot’ (636C6F74h)
Allowed tag type: colorantTableType

Thig tag identifies the colorants used in the profile by.a unique name and set of L*a*b* values. Thiq tag is used
for DevicelLink profiles only.

9.2.15 copyrightTag

Tag|signature: ‘cprt’ (63707274h)

Allowved tag type: multiLocalizedUnicodeType

Thig tag contains the text copyright information for the profile.
9.2.16 deviceMfgDescTag

Tag|signature: ‘dmnd’ (646D6E6G4h)

Allowved tag-type: multiLocalizedUnicodeType

StructOre’ containing invariant and localizable versions of the device manufacturer for display. Thf content of

th' 4 'y + <l H A 40 41
IS SUUCLIUTT 1O UTOUINTUTU ITT TU. TU.

9.2.17 deviceModelDescTag
Tag signature: ‘dmdd’ (646D6464h)
Allowed tag type: multiLocalizedUnicodeType

Structure containing invariant and localizable versions of the device model for display. The content of this
structure is described in 10.13.

© ISO 2005 — Al rights reserved 31


https://standardsiso.com/api/?name=289d0cacd261b865fa5d675c83dfac1f

ISO 15076-1:2005(E)

9.2.18 gamutTag

Tag signatu

Allowed tag

re: ‘gamt’ (67616D74h)

types: 1ut8Type or lut16Type or lutBtoAType

Out of gamut tag. The processing mechanisms are described in [ut8Type or lut16Type or lutBtoAType.

This tag provides a table in which PCS values are the input and a single output value for each input value is the
output. If the output value is 0, the PCS colour is in-gamut. If the output is non-zero, the PCS colour is out-of-

gamut.

9.2.19 grayTRCTag

Tag signatu
Allowed tag

Grey tone
between a s
element ref
grayTRC ta

9.2.20 greenMatrixColumnTag

Tag signatu
Allowed tag

The second

9.2.21 greenTRCTag

Tag signatu
Allowed tag

Green char
and the last

9.2.22
Tag signatu

Allowed tag

luminanceTag

re: ‘kTRC’ (6B545243h)

types: curveType or parametricCurveType
reproduction curve. The tone reproduction curve provides the necessary, information to con
ingle device channel and the CIEXYZ or L*a*b* encoding of the ProfileCennection Space. The

resents black and the last element represents white. The computational model supported by
g is defined in F.1.

re: ‘gXYZ’ (6758595Ah)
type: XYZType

column in the matrix used in TRC/matrix transforms.

re: ‘gTRC’ (67545243h)
types: curveType or parametricCurveType

nel tone reproduction(curve. The first element represents no colorant (white) or phosphor (bl
element represents 100 percent colorant (green) or 100 percent phosphor (green).

re: ‘lumi’™(6C756D69h)

type: XYZType

vert
first
the

Ack)

Absolute luminance of emissive devices in candelas per square metre as described by the Y channel.

NOTE

The X and Z values should be set to zero.

9.2.23 measurementTag

Tag signatu

Allowed tag

re: ‘meas’ (6D656173h)

type: measurementType

Alternative measurement specification, such as a D65 illuminant instead of the default D50.

32
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9.2.24 mediaBlackPointTag

Tag

signature: ‘bkpt’ (626B7074h)

Allowed tag type: XYZType

-1:2005(E)

This tag specifies the media black point and contains the CIE 1931 XYZ colorimetry of the black point of the
actual medium. If the media is measured under an illumination source which has a chromaticity other than D50,
the measured values must be adjusted to D50 using the chromaticAdaptationTag matrix before recording in the

tag.

NOT

9.2.
Tag
Allo
This
the

thar
recd
diffy
thos

See

9.2.
Tag
Allo

Nan

9.2.
Tag
Allo

Stru
stru

NOT

E This tag is NOT used to calculate ICC-absolute colorimetry.
P5 mediaWhitePointTag
signature: ‘wipt’ (77747074h)

wed tag type: XYZType

tag, which is used for generating ICC-absolute colorimetric intent, specifies the XYZ tristimul
D50, the measured values must be adjusted to D50 using the (chromaticAdaptationTag

ser (which is normalized to a Y value of 1,0) for illuminant D50For displays, the values speci
e of D50 normalized such that Y = 1,0 (i.e. 0,9642 1,0 0,8249).

Clause 6 and Annex A for a more complete description, of the use of the media white point.

P6 namedColor2Tag
signature: ‘ncl2’ (6E636C32h)
ved tag type: namedColor2Type

ned colour information providing a‘PCS and optional device representation for a list of named ¢

7 outputResponseTag
signature: ‘resp’ (72657370h)
ved tag type:responseCurveSet16Type

cture containing a description of the device response for which the profile is intended. The co
cture is'described in 10.17.

inve

s values of

media white point. If the media is measured under an illumination source which has a chromgticity other

trix before

rding in the tag. For reflecting and transmitting media, the tag-values are specified relative tq the perfect

ed must be

blours.

htent of this

E The user’s attention is called to the possibility that the use of this tag for device calibration may rqurire use of an
ntion covered by patent rights. By publication of this Speciication, no position I1s taken with respect 1o the validity of this

claim or of any patent rights in connection therewith. The patent holder has, however, filed a statement of willingness to
grant a license under these rights on reasonable and nondiscriminatory terms and conditions to applicants desiring to obtain
such a license. Details may be obtained from the International Color Consortium (1899 Preston White Drive, Reston,

Virgi

nia 20191-4367, USA).

9.2.28 preview0Tag

Tag

signature: ‘preQ’ (70726530h)

Allowed tag types: lut8Type or lut16Type or lutBtoAType
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Preview transformation from PCS to device space and back to the PCS. This tag contains the combination of
tag B2A0 and tag A2B1, or equivalent transforms. The processing mechanisms are described in lut8Type or

lut16Type or lut AToBType or lutBtoAType (see 10.8, 10.9, 10.10 and 10.11).

9.2.29 preview1Tag

Tag signature: ‘pre1’ (70726531h)

Allowed tag

9.2.30 previ

Tag signatu
Allowed tag
Preview tra

tag B2A2 a
lut16Type o

9.2.31 prdfileDescriptionTag

Tag signatu
Allowed tag
Structure c(

structure is
name.

9.2.32 prdfileSequenceDescTag

Tag signatu

Allowed tag

Structure containing a déscription of the profile sequence from source to destination, typically used with

DevicelLink

types: lut8Type or lut16Type or lutBtoAType

re: ‘pre2’ (70726532h)
types: lut8Type or lut16Type or lutBtoAType
hsformation from PCS to device space and back to the PCS. This tag contains the combinatio

nd tag A2B1, or equivalent transforms. The processing mechanisms are described in lut8Typ
I lut AToBType or lutBtoAType (see 10.8, 10.9, 10.10 and 10.11):

re: ‘desc’ (64657363h)
type: multiLocalizedUnicodeType

ntaining invariant and localizable versions:of the profile description for display. The content of]
described in 10.13. This invariant desgription has no fixed relationship to the actual profile dish

re: ‘pseq’ (70736571h)

type: profileSequenceDescType

profile. The ‘eontent of this structure is described in 10.16.

9.2.33 re

1MatrixCqumnTag

n of
e or

this
file

the

NN Z (ZOEOLEQE AL

Tag signatuke:

Allowed tag

The first col

9.2.34 red
Tag signatu

Allowed tag

34

78T Z= (1T Z90UJJI7XIT)

type: XYZType

umn in the matrix used in TRC/matrix transforms.
TRCTag

re: rTRC’ (72545243h)

types: curveType or parametricCurveType
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the last element represents 100 percent colorant (red) or 100 percent phosphor (red).

9.2.35 technologyTag
Tag signature: ‘tech’ (74656368h)

Allowed tag type: signatureType

The device technology signatures that shall be used are listed Table 22:

Table 22 — Technology signatures

Technology Signature Hex Encoeding
Film Scanner ‘fscn’ 6673636Eh
Digital Camera ‘dcam’ 6463616Dh
Reflective Scanner ‘rscn’ 7273636Eh
Ink Jet Printer ‘ijet’ 696A6574h
Thermal Wax Printer ‘twax’ 74776178h
Electrophotographic Printer ‘epho’ 6570686Fh
Electrostatic Printer ‘esta’ 65737461h
Dye Sublimation Printer ‘dsub’ 64737562h
Photographic Paper Printer ‘rpho’ 7270686Fh
Film Writer ‘forn’ 6670726Eh
Video Monitor ‘vidm’ 7669646Dh
Video Camera ‘vide’ 76696463h
Projection Television ‘pitv’ 706A7476h
Cathode Ray Tube Display ‘CRT’ 43525420h
Passive Matrix Display ‘PMD”’ 504D4420h
Active Matrix Display ‘AMD’ 414D4420h
Photo CD ‘KPCD’ 4B504344h
PhotolmageSetter ‘imgs’ 696D6773h
Gravure ‘grav’ 67726176h
Offset Lithography ‘offs’ 6F666673h
Silkscreen ‘silk’ 73696C6Bh
Flexography ‘flex’ 666C6578h

9.2.36 viewingCondDescTag
Tag signature: ‘vued’ (76756564h)

Allowed tag type: multiLocalizedUnicodeType
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Structure containing invariant and localizable versions of the viewing conditions. The content of this structure is
described in 10.13.

9.2.37 viewingConditionsTag

Tag signatu

Allowed tag

re: ‘view’ (76696577h)

type: viewingConditionsType

Viewing conditions parameters. The content of this structure is described in 10.26.

10 Tag type definitions

10.1 Ov

All tags, ing
what kind o
code when
must be se
signature n
order to pre

One or mor
10.2 throug

for each tag.

All tag data
7 are reser

Any private

iew

luding private tags, have as their first four bytes a tag type signature to identify’to profile rea
f data is contained within a tag. This encourages tag type reuse and allows profile parsers to re
tags use common tag types. The second four bytes (4..7) are reserved.for future expansion
t to 0 in this version of the specification. The tag signature for all private tags and any tag

bt defined in clause 10 shall be registered with the International Colpr*Consortium (see clause

vent signature collisions.

e tag types are associated with each tag defined in clause 9¢2. The tag type definitions in clat
h 10.27 specify the data structure that shall be used in creating the contents of the tag data elen
elements, including those of private tags, shall have a tag type signature in bytes 0 to 3. Bytes

ed for future expansion and must be set to 0.

tag types used shall be registered with<the International Color Consortium to prevent tag

signature cogllisions.

NOTE
boundaries r
type definitio

An effort was made to make sure one-byte, two-byte and four-byte data lies on one-byte, two-byte and four

pspectively. This required occasionally including extra spaces indicated with “reserved for padding” in som
ns.

Where not ¢therwise specified value O'is defined to be of “unknown value” for all enumerated data structur

Where not
reserved fo

When 7-bit
with the mo

In many of

specified otherwises the least-significant 16 bits of all 32-bit flags in the type descriptions below
use by the Intérnational Color Consortium.

ASCII text representation is specified in types below, each individual character is encoded in 8
st-significant bit set to zero. The details are presented in 10.20.

fhe-tables shown in clause 10 the following syntax is used in the encoding column for the var

lers
use
and

ype
P) in

ses
nent

4 to

ype

byte
P tag

are

bits

ous

numeric ty

TR R ) L faa 1 LV PREET ’ c ’ CRPT R e AL
CS TISICU T O. T. TIUITICTICLYPCA] WIITTE A TCPITSCIILS UHIC TIUMTIUCT U vdliuCs 1T Ual PpOSIUOIT. Vv

ere

[...] is used the number of values depends on the number of channels in the tag type or number of entries in a

table.

36
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The chromaticity tag type provides basic chromaticity data and type of phosphors or colorants of a monitor to
applications and utilities. When used the byte assignment shall be as given in Table 23.

Table 23 — chromaticityType encoding

Byte Field Length Content Encoded as.
position (bytes)
0.3 4 ‘chrm’ (6368726Dh) type signature
4..7 4 reserved, must be set to 0
8..9 2 Number of Device Channels (n) ulnt16Number
10..11 2 encoded value of phosphor or colorant type see Table24
12..19 8 CIE xy coordinate values of channel 1 ul 6Fixed16Numider[2]
20..end (n-1)x 8 CIE xy coordinate values of other n channels (if\|[-u16Fixed16Number]...]

needed)

When using this type, it is necessary to assign each colour space component to a device channgl. Table 31

“lut1

The|
nun
thos

6 Type channel encodings” shows these assignments.

encoding for byte positions 10 and 11 is shown in Table '24. If the value is 0001h through
ber of channels shall be three and the phosphor chromaticities in byte positions 12 through 35|shall match
e listed in the appropriate row of Table 24.

Table 24 — Colorant and phosphor encoding

0004h the

Phosphor or Colorant Encoded Channel 1 x,y Channel 2 x,y Channel 3 xly
Type Value

unknown 0000h any any any

ITU-R BT.709 0001h (0,640, 0,330) (0,300, 0,600) (0,150, 0,060)

SMPTE RP145 0002h (0,630, 0,340) (0,310, 0,595) (0,155, 0,070)

EBU Tech.3213-E 0003h (0,64 0,33) (0,29, 0,60) (0,15, 0,06)

P22 0004h (0,625, 0,340) (0,280, 0,605) (0,155, 0,070)

When the encoded\value in byte position 10 and 11 is 0000h, the actual set of chromaticity valyes shall be

des

10.

cribed.

Thig

B colorantOrderType

is-an optional tag which specifies the laydown order in which colorants will be printed on an n-colorant

device. The laydown order may be the same as the channel generation order listed in the colorantTableTag or
the channel order of a colour space such as CMYK, in which case this tag is not needed. When this is not the
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case (for example, ink-towers sometimes use the order KCMY), this tag may be used to specify the laydown
order of the colorants. When used the byte assignments shall be as given in Table 25.

Table 25 — colorantOrderType encoding

Byte Field length Content Encoded as...

Position (bytes)

0.3 4 ‘clro’ (636¢726fh) type signature

4.7 4 reserved, must be set to 0

8.1 4 Gount-of-colerants+{r) eHAt32Number

12 1 Number of the colorant to be printed first. ulnt8Number.

13..(11+n | n-1 The remaining n-1 colorants are described in a manner | ulnt8Number

) consistent with the first colorant
The size of the array is the same as the number of colorants. The first position in the array.contains the number
of the first qolorant to be laid down, the second position contains the number of the second colorant to bejlaid
down, and $o on, until all colorants are listed.
When this tag is used, the "count of colorants" must be in agreement with the colour space signature of 7.4.6.
10.4 colqgrantTableType
The purposeg of this tag is to identify the colorants used in the profile’by’a unique name and set of XYZ or L*a*b*
values to g|ve the colorant an unambiguous value. The first colérant listed is the colorant of the first dejvice

channel of @ lut tag. The second colorant listed is the colorant of'the second device channel of a lut tag, an
5ed the byte assignment shall be as given in Table'26.

on. When u

Table 26 — colorantTableType encoding

H so

Byte Field length Content Encoded as...
Position (bytes)
0.3 4 ‘clrt’ (636¢7274h) type signature
4.7 4 reserved,-must be set to 0
8.1 4 Count of colorants (n) ulnt32Number
12..43 32 First colorant name (32 byte field, null terminated, unused bytes | 7-bit ASCII
must be set to zero)
44.49 6 PCS values of the first colorant in the colour space of the profile | ulnt16Number[3]
as described in clause 7.2.7 (the Profile Connection Space
Signature in the header). PCS values shall be relative
colorimetric
50(49+ QR(n 1) The rnmaining nnlnr'gnl‘e, ifn > 1Y described ||eing the format of (7 bit - ASCl followled
38(n-1)) bytes 12-49 of the first colorant by
ulnt16Number[3])[...]

The PCS values are provided only for convenience and, for many profile classes, should be populated by
processing the individual colorants through the AToB1Tag of the profile if this tag exists. Otherwise the user
shall supply the values, if this tag is to be used. An individual colorant has the maximum device value in the
channel corresponding to that colorant and the minimum device value in all other channels.

38
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EXAMPLE Using a 3CLR profile, the colorant values for the first channel would be (1, 0, 0) where 1 is the maximum device
value and 0 is the minimum device value. This would be achieved by dividing all the encoded values by the maximum value
for that channel (e.g. dividing the 8-bit values 255, 0, 0 by 255). Processing this colour through the AToB1Tag would
produce the PCS values listed in bytes 44-49.

When this tag is used, the "count of colorants" must be in agreement with the colour space signature of 7.2.6.

NOTE The XYZ or L*a*b* values may also be used to derive the visual density of the colorant, which trapping
algorithms may then use to determine overlay values.

10.5 curveType

The| curveType contains a 4-byte count value and a one-dimensional table of 2-byte values. thLn used the
bytg assignment shall be as given in Table 27.

Table 27 — curveType encoding

Byte Field Content Encoded|as...
Position Length
(bytes)
0..3 4 ‘curv’ (63757276h) type signature
4..7 4 reserved, must be set to 0
8..11 4 count value specifying the number of entries (n) that follow ulnt32Numbey
12..end 2xn** actual curve values starting with the’zeroth entry and ending | ulnt16Numbefl...]**
with the entry n-1
"*NOTE If n=1 the field length is 1 and the value is encodéd as a u8Fixed8Number - see below

The| curveTag type embodies a one-dimensional' function which maps an input value in the domain of the
fungtion to an output value in the range of thefunction. The domain and range values are in the range of 0,0 to
1,0.

when n is 0 an identity response-is‘assumed,

when n is 1, then the curveé value shall be interpreted as a gamma value, encoded as a u8Fix¢d8Number.
Gamma shall be interpreted as the exponent in the equation y=x" and not as an inverse.

when n is greater-than 1 the curve values (which embody a sampled one-dimensional functipn) shall be
defined as follows:

Thel first entry-is'located at 0,0, the last entry at 1,0, and intermediate entries are uniformly spacgd using an
increment of.4,0/(n-1). These entries are encoded as ulnt16Numbers (i.e. the values represepted by the
entrjes, which are in the range 0,0 to 1,0 are encoded in the range 0,0 to 65535,0). Function values between
the entries shall be obtained through linear interpolation.

If the input is the XYZ PCS, 1+(32767/32768) shall be mapped to the value 1,0. If the output is the XYZ PCS,
the value 1,0 shall be mapped to 1+(32767/32768).

10.6 dataType

The dataType is a simple data structure that contains either 7-bit ASCII or binary data, i.e. textType data or
transparent 8-bit bytes. The length of the string is obtained by subtracting 12 from the element size portion of
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the tag itself defined in 7.3.5. If this type is used for ASCII data, it shall be terminated with a 00h byte. When
used the byte assignment shall be as given in Table 28.

Table 28 — dataType encoding

Byte Field Content
Position Length
(bytes)
0.3 4 ‘data’ (64617461h) type signature
4.7 4 reserved, must be set to 0
8..11 4 data flag, 00000000h represents ASCII data, 00000001h represents binary data, othel
values are reserved for future use
12..end element a string of (element size - 12) ASCII characters or (element size - 12) bytes
size - 12

10.7 datgTimeType

This dateTimeType is a 12-byte value representation of the time and date. The acttial values are encoded gs a
dateTimeNymber described in 5.1.1. When used the byte assignment shall be as given in Table 29.
Table 29 — dateTimeType encoding
Byte Field Content Encoded as...
Position Length
(bytes)

0.3 4 ‘dtim’ (6474696Dh) type signature

4.7 4 reserved, must be set to 0

8..19 12 date and time dateTimeNumber
10.8 lut1pType

This structlyire represents a colour transform using tables with 16-bit precision. This type contains [four

processing
set of one
tables. Dats

(ma

trix) = (1d input tables) = (multidimensional lookup table - CLUT) = (1d output tables).

40

elements: a 3 by 3 matrix(which shall be the identity matrix unless the input colour space is XYZ%), a
dimensional input tables,-a multidimensional lookup table, and a set of one dimensional oytput

is processed usingdhese elements via the following sequence:
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Byte Position Field Length Content Encoded as...
(bytes)
0.3 4 ‘mft2’ (6D667432h) [multi-function table with
2-byte precision] type signature
4.7 4 reserved, must be set to 0
8 1 Number of lnput Channels (i) ulnt8Number
9 1 Number of Output Channels (o) ulnt8Numbet:
10 1 Number of CLUT grid points (identical for each | ulnt8Numbér
side) (9)
1 1 Reserved for padding (required to be 00h)
12].15 4 Encoded e00 parameter s15Fixed16Numbiger
16].19 4 Encoded e01 parameter s15Fixed16Numbier
20}.23 4 Encoded €02 parameter s15Fixed16Numier
241.27 4 Encoded e10 parameter s15Fixed16Numier
28}.31 4 Encoded e11 parameter s15Fixed16Number
32].35 4 Encoded e12 parameter s15Fixed16Number
36}.39 4 Encoded €20 parameter s15Fixed16Numiger
40}.43 4 Encoded e21 parameter s15Fixed16Numier
441 47 4 Encoded*€22 parameter s15Fixed16Numier
48}.49 4 Nurmbet of input table entries (n) ulnt16Number
50}.51 4 Number of output table entries (m) ulnt16Number
52|.51+(n*i*2) n*i*2 Input tables ulnt16Numberf...]
52 (n*i*2)..51+(n*i | ghi*0*2 CLUT values ulnt16Number...]
*2}+(ghi*0*2)
52 (n*i*2)+(gNi*o* }J-m*0*2 Output tables ulnt16Number]...]
2){end
Thel| input and\output tables, and CLUT, contained in a lut16Type each embodies a one- or multi-limensional
fungtion, which maps an input value in the "domain" of the function to an output value in the "rgnge" of the
fungtion:

The domain of each of these tables is defined to consist of all real numbers between 0,0 and 1,0, inclusive. The
first entry is located at 0,0, the last entry at 1,0, and intermediate entries are uniformly spaced using an
increment of 1,0/(M-1). For the input and output tables, M is the number of entries in the table. For the CLUT, M
is the number of grid points along each dimension. The range of a function used to generate the contents of a
table is likewise defined to be all real numbers between 0,0 and 1,0, inclusive. Since the domain and range of
the tables are 0 to 1 it is necessary to convert all device values and L*a*b* values to this numeric range. It shall
be assumed that the maximum value in each case is set to 1 and the minimum value to 0, and all intermediate
values are linearly scaled accordingly.

Because the entries of a table are encoded as ulnt16Numbers, it is necessary to round each real value to the
nearest 16-bit integer.
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Because the entries of lut16Type LUTs represent values in the range 0,0 to 1,0, encoded as ulnt16Numbers,
these entries should be divided by 65535,0 for the calculation of the actual output values.

See Annex A for additional guidance on this topic.

The matrix is organized as a 3 by 3 array. The dimension corresponding to the matrix rows varies least rapidly
and the dimension corresponding to the matrix columns varies most rapidly and is shown in matrix form below.

€01 €02 eos}

€04 Cp5-C06 (10)
€07 ©ps eogJ
When using the matrix of an output profile, and the input data is XYZ, we have:
X' €01 €02 o3| [x
Y'| T1|®04 €05 €06 |Y ")

€07 €08 Cog| £

Each matriy entry is encoded as a s15Fixed16Number. The domain and range of the matrix is 0,0 to 1,0.

NOTE 1 Siphce the PCS is XYZ if the matrix is present, and X, Y and Z are.u1Fixed15Numbers, 1 + (32767/3276B) is
mapped to 1|0 as the matrix input value.

The matrix ghall be an identity matrix unless the input is in the XYZ colour space.

The input tables are arrays of 16-bit unsigned values. Each input table consists of a minimum of two afnd a
maximum qf 4096 ulnt16Number integers. Each input table entry is appropriately normalized to the rgnge
0-65535. The inputTable is of size (InputChannels * inputTableEntries * 2) bytes. When stored in this tag] the
one-dimengional lookup tables are packed one after-another in the order described in Table 31.

The CLUT is organized as an i-dimensional array with a given number of grid points in each dimension, where
i is the numper of input channels (input tables) in the transform. The dimension corresponding to the first input
channel valies least rapidly and the_dimension corresponding to the last input channel varies most ragidly.
Each grid point value contains o ulnti6Number integers, where o is the number of output channels. Theffirst
sequential yInt16Number integer.of the entry contains the function value for the first output function, the seqond
sequential yInt16Number integer.of the entry contains the function value for the second output function, anf so
on until all the output functiens-have been supplied. The equation for computing the byte size of the CLUT |is:

CLUTS|ze = (GridPaints'"PutChannels « outnytChannels * 2) bytes 12)

The output fables;are arrays of 16-bit unsigned values. Each output table consists of a minimum of two apd a
maximum of 4096 ulnt16Number integers. Each output table entry is appropriately normalized to the range O -
65535. The j i * ies * in thisltag,
the one-dimensional lookup tables are packed one after another in the order described in Table 31.

If the number of data points in a one-dimensional table, or in a particular dimension of the CLUT, is two, the
data for those points shall be set so that the correct results are obtained when linear interpolation is used to
generate intermediate values.

42 © 1SO 2005 — Al rights reserved


https://standardsiso.com/api/?name=289d0cacd261b865fa5d675c83dfac1f

ISO 15076

-1:2005(E)

When using this type, it is necessary to assign each colour space component to an input and output channel.
These assignments shall be as shown in Table 31. The channels are numbered according to the order in which

their table occurs.

Table 31 — Channel encodings

colour Space Channel 1 Channel 2 Channel 3 Channel 4
‘XYz’ X Y z
‘Lab’ L a b
‘YCbr’ Y Cb Cr
‘Yxy’ Y X y
‘RGB R G B
‘GRAY’ K
‘HSV”’ H S \Y
‘HLS’ H L S
‘CMYK’ C M Y K
‘CMY”’ C Y
‘2CLR’ Ch.1 Ch. 2
‘3CLR’ Ch. 1 Ch.2 Ch. 3
‘4CLR’ Ch. 1 Che2 Ch. 3 Ch. 4

NOTE 2 Additional xCLR colour spaces (up fo!45 channels) can be added by specifying the appropriate s
tablg 15, assigning the channels in numerical.erder and creating the tables.

Thel colour space used on the PCS8, side of a lut16Type tag (which may be either the input or outp
both in the case of an abstract prefile) is identified by the Profile Connection Space field in the pr|
(seg 7.2.7). This field does not distinguish between 8-bit and 16-bit PCS encodings. For the lut16T|
'‘Laly ' signature is defined-te specify a legacy 16-bit CIELAB encoding and the 'XYZ ' signature i
spetify the 16-bit XYZ @ncoding. Note that this definition only applies to the encoding used af
Connection Space side,of the tag. The definition does NOT apply when these signatures are used
colqur space field in the profile header (see 7.2.6), except in the case of an abstract profile.

gnature from

Lt space, or
bfile header
ype tag, the
5 defined to
the Profile
in the data

For[colour values that are in the Lab colour space on the PCS side of the tag, this tag uses the |
Lablencoding.defined in Tables 33 and 34, not the 16-bit CIELAB PCS encoding defined in clause 6.3.4.2. This
encpding S retained for backwards compatibility with profile version 2. The L* values have a different encoding

than the a* and b* values.

gacy 16-bit

The legacy L* encoding is shown in table 32.
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Table 32 — Legacy L* encoding

Value (L*) 16 bit
0 0000h
100,0 FFOOh
100 + (25500/65280) FFFFh
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Although the 16-bit encoding shown in table 32 can represent values slightly greater than 100,0, these are not
valid PCS L* values and they shall not be used

The legacy a* and b* encoding is shown in table 33.

Table 33 — Legacy CIELAB a* or b* encoding

Note that tHe 16-bit encoding can represent values slightly greater than 127,0. Since the theoretical a* an

Value (a* or b*) 16-bit
-128,0 0000h
0 8000h
127,0 FFOOh
127 + (255/256) FFFFh

limits are well beyond these values, these are valid PCS values.

To convert ¢olour values from this tag's legacy 16-bit Lab encoding to the 16-bit CIELAB PCS encoding def
in clause 6(3.4.2 - Tables 8 and 9, multiply all values with 65535/65280 (that is,“FFFFh/FFO0h). Any cg
values that|are in the value range of legacy 16-bit PCS Lab, but not in the more recent 16-bit CIELAB |
encoding, ghall be clipped on a per-component basis. To convert colour values’ from the 16-bit CIELAB ¥§
encoding defined in clause 6.3.4.2 to this tag's legacy 16-bit Lab encoding; divide all values with 65535/65

10.9 Ilut8ffype

This structure represents a colour transform using tables of 8-bit precision. This type contains four proces
3 by 3 matrix (which shall be the identity matrix unless the input colour space is XYZ), a set of

elements:

d b*

ned
lour
PCS
PCS
P80.

5ing
one

dimensional input tables, a multidimensional lookup table,@nd a set of one dimensional output tables. Dafa is

processed

sing these elements via the following sequenee:

(matrix) = (1d input tables) = (multidimensional legkup table - CLUT) = (1d output tables)

When used|the byte assignment shall be as given in Table 34.

Table 34 — lut8Type encoding

Byte Position Field Length Content Encoded as...
(bytes)
0.3 4 ‘mft1’ (6D667431h) [multi-function table with
1-byte precision] type signature
4.7 4 reserved, must be setto 0
8 1 Number of Input Channels (i) ulnt8Number
9 1 Number of Output Channels (o) ulnt8Number
10 1 Number of CLUT grid points (identical for each | ulnt8Number
side) (g)
11 1 Reserved for padding (fill with 00h)
12.15 4 Encoded e00 parameter s15Fixed16Number
16..19 4 Encoded e01 parameter s15Fixed16Number
20..23 4 Encoded €02 parameter s15Fixed16Number
24.27 4 Encoded e10 parameter s15Fixed16Number
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Byte Position

Field Length Content

(bytes)

Encoded as...

28

.31 Encoded e11 parameter

s15Fixed16Number

32

.35 Encoded e12 parameter

s15Fixed16Number

36

.39 Encoded e20 parameter

s15Fixed16Number

40

.43 Encoded e21 parameter

s15Fixed16Number

44

B I S R S I N

A7 Encoded e22 parameter s15Fixed1oNumy
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48

. 47+(256%) Input tables ulnt8Numberf-.]

48
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input and output tables, and CLUT, contained in a lut8Type each embadies a one- or multi-
tion which maps an input value in the "domain" of the function to-an output value in the "re
tion.

domain of each of these tables is defined to consist of all reaknumbers between 0,0 and 1,0, in
entry is located at 0,0, the last entry at 1,0, and intermediate entries are uniformly space
ement of 1,0/(M-1). For the input and output tables, M is 255. For the CLUT, M is the number o
g each dimension. The range of a function used to generate the contents of a table is likewise d
eal numbers between 0,0 and 1,0, inclusive. Since the domain and range of the tables are

imum value in each case is set to 1 and the-minimum value to 0, and all intermediate values
ed accordingly.

puse the entries of a table are encoded as ulnt8Numbers, it is necessary to round each real
rest 8-bit integer.

puse the entries of lut8Type \kUTs represent values in the range 0,0 to 1,0, encoded as uln
e entries should be dividéd,by 255,0 for the calculation of the actual output values.

Annex A for additiohal guidance on this topic.

colour space-used on the PCS side of a lut8Type tag (which may be either the input or outp
in the case.of an abstract profile) is identified by the Profile Connection Space field in the pr
7.2.7). This field does not distinguish between 8-bit and 16-bit PCS encodings. For the 1ut8Ti
' signature is defined to specify the 8-bit CIELAB encoding. Note that this definition only ap
pding Used as the Profile Connection Space side of the tag. It does NOT apply when these sig
] imthe data colour space field in the profile header (see 7.2.6), except in the case of an abstra

limensional
nge" of the

clusive. The
d using an
f grid points
efined to be
Oto1itis

pssary to convert all device values and L*a*b*qvalues to this numeric range. It shall be assunped that the

are linearly

value to the

t8Numbers,

it space, or
bfile header
ype tag, the
plies to the
natures are
Ct profile.

An 8-bit XYZ PCS has not been defined, so the interpretation of a lut8Type in a profile that uses the XYZ PCS
is implementation specific. Because of the resulting ambiguity and because an 8-bit linear quantization of XYZ
results in poor quality, it is recommended that the lut8Type tag not be used in profiles that employ the XYZ
PCS.

The matrix is organized as a 3 by 3 array. The dimension corresponding to the matrix rows varies least rapidly
and the dimension corresponding to the matrix columns varies most rapidly and is shown in matrix form below.
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€00 €01 €02

€10 €11 €12 (13)
€20 €21 €22

When using the matrix of an output profile, and the input data is XYZ, we have:
x| |00 €01 €02|[x
Y'| T 110 11 €12||Y
z Lezo €21 ezzJ 2]

Each matriy entry is encoded as a s15Fixed16Number. The domain and range of the matrix is 0,0 tol1,0.

(14)

NOTE Sipce the PCS is XYZ if the matrix is present, and X, Y and Z are u1Fixed15Numbers, 1,:+(82767/32768) is
mapped to 1|0 as the matrix input value.

The matrix shall be an identity matrix unless the input is in the XYZ colour space.

The input tables are arrays of ulnt8Number values. Each input table consists 0f\256 ulnt8Number inteders.
Each input {able entry is appropriately normalized to the range 0-255. The inputTable is of size (InputChanpels
* 256) byteg. When stored in this tag, the one-dimensional lookup tables afe packed one after another in the
order descr|bed in Table 31.

The CLUT is organized as an i-dimensional array with a given number of grid points in each dimension, where
i is the numper of input channels (input tables) in the transform. The dimension corresponding to the first input
channel vafies least rapidly and the dimension corresponding‘{o the last input channel varies most ragidly.
Each grid ppint value is an o-byte array, where o is the numbér of output channels. The first sequential by{e of
the entry cpntains the function value for the first outputfunction, the second sequential byte of the gntry
contains th¢ function value for the second output function, and so on until all the output functions have Heen
supplied. Eqch byte in the CLUT is appropriately normalized to the range 0 - 255. The equation for compyting
the byte sizp of the CLUT is:

CLUTS|ze = (GridPoints'"PutChannels « outnitChannels) bytes 15)

The output fables are arrays of ulnt8Number values. Each output table consists of 256 ulnt8Number inteders.
Each outpyt table entry is appropriately normalized to the range 0 - 255. The outputTable is of [size
(OutputChahnnels * 256) bytes. WWhen stored in this tag, the one-dimensional lookup tables are packed one after
another in the order described in-Table 31.

If the numbegr of data pointsiin a particular dimension of the CLUT, is two, the data for those points shall bg set
so that the ¢orrect results-are obtained when linear interpolation is used to generate intermediate values.

When using this type, it is necessary to assign each colour space component to an input and output charjnel.
These assignments shall be as shown in Table 31. The channels are numbered according to the order in which
their table gcedrs.

10.10 IutAtoBType

10.10.1 General

This structure represents a colour transform. The type contains up to five processing elements which are stored
in the AtoBTag tag in the following order: a set of one dimensional curves, a 3 by 3 matrix with offset terms, a
set of one dimensional curves, a multidimensional lookup table, and a set of one dimensional output curves.
Data are processed using these elements via the following sequence:

("A" curves) = (multidimensional lookup table - CLUT) = ("M" curves) = (matrix) = ("B" curves).
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NOTE 1 The processing elements are not in this order in the tag to allow for simplified reading and writing of profiles.

It is possible to use any or all of these processing elements. At least one processing element must be included.
Only the following combinations are allowed:

B
M - Matrix - B
A-CLUT-B

A - CLUT - M - Matrix - B

Other combinations may be achieved by setting processing element values to identity transforms. The domain
and‘|‘range of the A and B curves and CLUT is defined o consist of all real numbers between P,0 and 1,0
incliisive. The first entry is located at 0,0, the last entry at 1,0, and intermediate entries are unifefmly spaced
usirjg an increment of 1,0/(M-1). For the A and B curves M is the number of entries in the table. F¢r the CLUT
M i the number of grid points along each dimension. Since the domain and range of the.tables arg 0 to 1 it is
necgssary to convert all device values and L*a*b* values to this numeric range. It shallbe assumed that the
ma)imum value in each case is set to 1 and the minimum value to 0 and all intermediate values|are linearly
scaled accordingly.

When using this type, it is necessary to assign each colour space component to an input and output channel.
Thig assignment is specified in Table 31.

When used the byte assignment and encoding shall be as given in Table 35.

Table 35 — lutAtoBType encoding

Byte Position Field Length Content Encoded ps...
(bytes)
0..B 4 ‘mAB ’ (6D414220h) [multi-function A-to-B table]
type signature
4. 4 reservedymust be set to 0
8 1 Number of Input Channels (i) ulnt8Number
9 1 Number of Output Channels (o) ulnt8Number
10}.11 2 Reserved for padding, must be set to 0
12}.15 4 Offset to first "B" curve® ulnt32Number
16}.19 4 Offset to matrix ulnt32Number
20].23 4 Offset to first "M" curve* ulnt32Number
241.27 4 Offset to CLUT ulnt32Number
28}.31 4 Offset to first "A" curve™ ulnt32Number
32].end Data

Each curve and processing element shall start on a 4-byte boundary. To achieve this, each item shall be
followed by up to three 00h pad bytes as needed.

NOTE 2 Itis permitted to share curve data elements. For example, the offsets for A, B and M curves can be identical.
The offset entries (bytes 12-31) point to the various processing elements found in the tag. The offsets indicate

the number of bytes from the beginning of the tag to the desired data. If any of the offsets are zero, that is an
indication that processing element is not present and the operation is not performed.
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This tag type can be used with either the CIEXYZ or CIELAB Profile Connection Space. Which has been used
shall be identified in the profile header.

10.10.2 "A" curves

There are the same number of "A" curves as there are input channels. The "A" curves may only be used when
the CLUT is used. The curves are stored sequentially, with 00h bytes used for padding between them if
needed. Each "A" curve is stored as an embedded curveType or a parametricCurveType (see 10.5 or 10.15).
The length is as indicated by the convention of the respective curve type. Note that the entire tag type,

including the tag type signature and reserved bytes, is included for each curve.

10.10.3 CLUT

The CLUT
to the numhi

The CLUT

The CLUT

ppears as an n-dimensional array, with each dimension having a number of entries correspon
er of grid points.

alues are arrays of 8 bit or 16 bit unsigned values, normalized to the range of.0-255 or 65535.

s organized as an i-dimensional array with a variable number of grid points in each dimens

where i is the number of input channels in the transform. The dimension corresponding to the first cha

varies least
point value
entry contai
the function
The equatid

nGrid1

rapidly and the dimension corresponding to the last input channel aries most rapidly. Each
is an o-integer array, where o is the number of output channelsThe first sequential integer of
hs the function value for the first output function, the second sequential integer of the entry cont
value for the second output function and so on until all of the/otitput functions have been supp
n for computing the byte size of the CLUT is defined below.

F NGrid2 *... * nGridN * number of output channels ()’ size of (channel component)

ding

ion,
hnel
grid
the
niNs
ied.

16)

When used|the byte assignment and encoding for the CLUT shall be as given in Table 36.

Table 36 — lutAtoBType CLUT encoding

Byte Pogition Field Length Content Encoded as...
(bytes)

0..15 16 Number of grid points in each dimension. uint8Number[16]
Onty.the first i entries are used, where i is the
number of input channels. Unused entries shall
be set to 00h.

16 1 Precision of data elements in bytes. ulnt8Number
Must be either 01h or 02h.

17.19 3 Reserved for padding, must be set to 0

20..end See equation | CLUT data points (arranged as described in the | ulnt8Number]...] or

16 above text). ulnt16Numberf...]
|f the numb he S8F it channale A~ At Ao Al tha numbcr of outout channale thc CLUT must hoanracant

T O T P ot orar oo o CoToTroquarr T OToTtTPOT CratT T ICro; DT PTCOTTTT

If the number of grid points in a one-dimensional curve, or in a particular dimension of the CLUT, is two, the
data for those points shall be set so that the correct results are obtained when linear interpolation is used to
generate intermediate values.

10.10.4 "M" curves

There are the same number of "M" curves as there are output channels. The curves are stored sequentially,
with 00h bytes used for padding between them if needed. Each "M" curve is stored as an embedded curveType
or a parametricCurveType (see 10.5 or 10.15). The length is as indicated by the convention of the respective
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curve type. Note that the entire tag type, including the tag type signature and reserved bytes, is included for
each curve. The "M" curves may only be used when the matrix is used.

10.10.5 Matrix

The matrix is organized as a 3x4 array. The elements appear in order from e4-e1,. The matrix elements are
each s15Fixed16Numbers.

array = [eq, €, €3, €4, €5, €, €7, €5 ,€9,€10, €11, €12]

Th Illdtl i)\ ;D UOUUI tU bUIIVUIt Uldtd tU [=} Uliffclcl It bUiUUI bpdbC, dbbUlU‘illy tU t: 1T fU”UVViIIy cquatiun.
Yy ey ey esl | Xy |80
Y2 = |€4 €5 €g|® X2 + 1€y 17)
Y3l |e78g8g |X3 [€12

Thelrange of input values X1, X2 and X3 is 0,0 to 1,0. The resultant values Y7, Y2 and Y3 shall be clipped to
the range 0,0 to 1,0 and used as inputs to the "B" curves.

10.10.6 “B" curves

Thefe are the same number of "B" curves as there are output channels. The curves are stored gequentially,
withf 00h bytes used for padding between them if needed. Each"B" curve is stored as an embedded curveType
or g parametricCurveType (see 10.5 or 10.15). The lengthris as indicated by the convention of the respective
curye type. Note that the entire tag type, including thetag type signature and reserved bytes, are jncluded for
each curve.

10.11 lutBtoAType

10.11.1 General

Thig structure represents a colour transform. The type contains up to five processing elements which are stored
in the BtoATag in the following order: a set of one dimensional curves, a 3 by 3 matrix with offset teqms, a set of
one|dimensional curves, a mdltidimensional lookup table, and a set of one dimensional output curvégs. Data are
prog¢essed using these elements via the following sequence:

("B" curves) S(matrix) = ("M" curves) = (multidimensional lookup table - CLUT) = ("A" clirves).

It is|possible to use any or all of these processing elements. At least one processing element must be included.
Only the following combinations are allowed:

B

B-~Matrix - M
B-CLUT-A

B - Matrix - M - CLUT - A

Other combinations may be achieved by setting processing element values to identity transforms. The domain
and range of the A and B curves and CLUT is defined to consist of all real numbers between 0,0 and 1,0
inclusive. The first entry is located at 0,0, the last entry at 1,0, and intermediate entries are uniformly spaced
using an increment of 1,0/(M-1). For the A and B curves M is the number of entries in the table. For the CLUT
M is the number of grid points along each dimension. Since the domain and range of the tables are 0 to 1 it is
necessary to convert all device values and L*a*b* values to this numeric range. It shall be assumed that the
maximum value in each case is set to 1 and the minimum value to 0 and all intermediate values are linearly
scaled accordingly.
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When using this type, it is necessary to assign each colour space component to an input and output channel.
This assignment is specified in Table 31.

When used

the byte assignment and encoding shall be as given in Table 37.

Table 37 — lutBtoAType encoding

Byte Position Field Length Content Encoded as...
(bytes)
0.3 4 ‘mBA’ (6D424120h) [multi-function B-toA table]
type signature

4.7 4 reserved, must be setto 0

8 1 Number of Input Channels (i) ulnt8Number

9 1 Number of Output Channels (o) ulnt8Number

10-11 2 Reserved for padding, must be setto 0

12..15 4 Offset to first "B" curve* ulnt32Number

16..19 4 Offset to matrix uint32Number

20..23 4 Offset to first "M" curve* ulnt32Number

24.27 4 Offset to CLUT ulnt32Number

28..31 4 Offset to first "A" curve*® ulnt32Number

32..end Data
Each curvel and processing element must start on a 4-byte boundary. To achieve this, each item may be
followed by|up to three 00h pad bytes as needed.
NOTE It {s permitted to share curve data elements. For-example, the offsets for A, B and M curves can be identical
The offset gntries (bytes 12-31) point to the various processing elements found in the tag. The offsets indifate
the number|of bytes from the beginning ofithe tag to the desired data. If any of the offsets are zero, that i$ an
indication that processing element is not'present and the operation is not performed.
This tag type can be used with either-the CIEXYZ or CIELAB Profile Connection Space. Which has been ysed
shall be ideptified in the profile header.
10.11.2 "B" curves
There are the samehnumber of "B" curves as there are input channels. The curves are stored sequentially, with
00h bytes Used for padding between them if needed. Each "B" curve is stored as an embedded curveTypq tag
or a paramgtric€urveType (see 10.5 or 10.15). The length is as indicated by the convention of the proper clirve
type. Note thabthe entire tag type, including the tag type signature and reserved bytes, is included for gach

curve.

10.11.3 Matrix

The matrix is organized as a 3x4 array. The elements of the matrix appear in the type in order from e4-e45. The

matrix elem

ents are each s15Fixed16Numbers.

array = [eq, €, €3, €4, €5, €g, €7, €g ,€9 ,€10, €11, €12]

50
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The matrix is used to convert data to a different colour space, according to the following equation:

Yy ey ey esl | Xy |80
Y2 €, €5 €5/ X2 + ey
Y3l |e78g€g |X3 [€12

-1:2005(E)

(18)

The range of input values X1, X2 and X3 is 0,0 to 1,0. The resultant values Y1, Y2 and Y3 shall be clipped to
the range 0,0 to 1,0 and used as inputs to the "M" curves.

Thematrix-is allowed nnly if the number of ot Hput channels or "M" curves is 3
10.11.4 "M" curves
Thefe are the same number of "M" curves as there are input channels. The curves are stored sequéntially, with
00h|bytes used for padding between them if needed. Each "M" curve is stored as an-€mbedded curijveType or a
parametricCurveType (see 10.5 or 10.15). The length is as indicated by the convention of the proper curve
typd. Note that the entire tag type, including the tag type signature and reserved.bytes, are included for each
curye. The "M" curves may only be used when the matrix is used.
10.11.5 CLUT
Thel CLUT appears as an n-dimensional array, with each dimension having a number of entries cofresponding
to the number of grid points.
The| CLUT values are arrays of 8 bit or 16 bit unsigned values, normalized to the range of 0-255 or|65535.
The| CLUT is organized as an i-dimensional array with a variable number of grid points in each| dimension,
whegre i is the number of input channels in the transform. The dimension corresponding to the fjrst channel
varies least rapidly and the dimension corresponding to the last input channel varies most rapidly. Each grid
poirlt value is an o-integer array, where o is the’number of output channels. The first sequential integer of the
entry contains the function value for the firstioutput function, the second sequential integer of the erjtry contains
the function value for the second output function and so on until all of the output functions have be¢n supplied.
The|equation for computing the byte size of the CLUT is:
nGrid1 * nGrid2 *...* nGridN* number of output channels * size of (channel component) (19)
When used the byte assignment and encoding for the CLUT shall be as given in Table 38.
Table 38 — lutBtoAType CLUT encoding
Byte Position Field Length Content Encoded ps...
(bytes)
0..015 16 Number of grid points in each dimension. ulnt8Number[16]
Only the first i entries are used, where i is the
number of input channels. Unused entries shall
be set to 00h.
16 1 Precision of data elements in bytes. ulnt8Number
Must be either 01h or 02h.
17..19 3 Reserved for padding.
20..end See equation | CLUT data points (arranged as described in the | ulnt8Number]...] or
19 above text). ulnti6Number]...]

If the number of grid points in a one-dimensional curve, or in a particular dimension of the CLUT, is two, the
data for those points shall be set so that the correct results are obtained when linear interpolation is used to
generate intermediate values.
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If the number of input channels does not equal the number of output channels, the CLUT must be present.

10.11.6 "A" curves

There are the same number of "A" curves as there are output channels. The "A" curves may only be used when
the CLUT is used. The curves are stored sequentially, with 00h bytes used for padding between them if
needed. Each "A" curve is stored as an embedded curveType or a parametricCurveType (see 10.5 or 10.15).
The length is as indicated by the convention of the proper curve type. Note that the entire tag type, including
the tag type signature and reserved bytes, is included for each curve.

10.12 measurementhype
The measurementType information refers only to the internal profile data and is meant to provide-prpfile
makers an|alternative to the default measurement specifications. When used the byte assignment |and
encoding shall be as given in Table 39.

Table 39 — measurementType structure

Byte Field Content Encoded as...

Position Length
(bytes)

0.3 4 ‘meas’ (6D656173h) type signature
4.7 4 reserved, must be set to 0
8.1 4 encoded value for standard observer see Table 40 below
12..23 12 XYZ tristimulus values for measurementrbacking XYZNumber
24.27 4 encoded value for measurement geometry see Table 41 below
28..31 4 encoded value for measurement-flare see Table 42 below
32..35 4 encoded value for standard.illuminant see Table 43 below

The encoding for the standard observer field is shown in Table 40.

Table'40 — Standard observer encodings

Standard Observer Encoded Value

unknown 00000000h

CIE931 standard colorimetric observer | 00000001h

CIE 1964 standard colorimetric observer | 00000002h

The encodingfor the measurement geometry field is shown in Table 41.

Table 41 — Measurement geometry encodings

Geometry Encoded Value
unknown 00000000h
0/45 or 45/0 00000001h
0/d or d/0 00000002h
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The encoding for the measurement flare value is shown in Table 42, and is equivalent to the basic numeric type
u16Fixed16Number in 5.3.4.

Table 42 — Measurement flare encodings

Flare Encoded Value
0 (0%) 00000000h
1,0 (or 100%) 00010000h

The_encaoding for the standard illuminant field is shown in Table 43

Table 43 — Standard illuminant encodings

Standard Illluminant Encoded Value
unknown 00000000h
D50 00000001h
D65 00000002h
D93 00000003h
F2 00000004h
D55 00000605h
A 00000006h
Equi-Power (E) 00000007h
F8 00000008h

10.13 multiLocalizedUnicodeType

Thig tag structure contains a set of multilingual Unicode strings associated with a profile. Each stripg in the set
is sored in a separate record with the.information about what language and region the string is for.

When used the byte assignment-and encoding shall be as given in Table 44.

Note that the third field of-this tag, the name record size should, for the time being, contain the valde 12, which
corresponds to the size\in bytes of each name record. Any code that needs to access the nth name record
sholld determine theyecord’s offset by multiplying n by the contents of this size field and adding 16| This minor
extrp effort allows/for future expansion of name records, should the need arise, without having tp define yet
another new tagctype.

NOTE 1, ‘Wdltiple strings within this tag are permitted to share storage locations. For example, en/US and enjUK can refer
to thie same string data.

For the specification of Unicode, see The Unicode Standard published by The Unicode Consortium or visit their
website at http://www.unicode.org. For the definition of language code and region codes, see 1SO-639 and
ISO-3166. The Unicode strings in storage should be encoded as 16-bit big-endian, UTF-16BE, and should not
be NULL terminated.

NOTE 2 For additional clarification on the encodings used see the ICC technical note 01-2002 available on
www.color.org.

If the specific string for the desired region is not stored in the tag, the string with the same language code

should be used. If the specific string for the desired language is not stored in the tag, the first string in the tag is
used if no other user preference is available.
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Table 44 — multiLocalizedUnicodeType

Byte Position Field Length Content Encoded as...
(bytes)
0.3 4 ‘mluc’ (0x6D6C7563) type signature
4.7 4 reserved, must be set to 0
8.1 4 number of names (n): the number of name records | ulnt32Number
that follow.
12..15 4 name record size: the length in bytes of each name | ulnt32Number
record that follows. Each name record currently
consists of the field’s first name language code to
first name offset.
16..17 2 first name language code: language code from ISO- | ulnt16Number
639
18..19 2 first name country code: region code from ISO-3166 | ulnti6Number
20-23 4 first name length: the length in bytes of the string ulnt32Number
24..27 4 first name offset: the offset from the start of the tag | ulnt32Number
in bytes
28..28+(12{(n-1))- | 12*(n-1) if more than one name record, store them.here
1 (or 15+13*n)
28+(12*(n-1) (or Storage area of Unicode characters
(16+12*n))}..end
10.14 namedColor2Type
The namedColor2Type is a count value and array ¢f structures that provide colour coordinates for 7-bit ABCII
colour names. For each named colour, a PCS and-optional device representation of the colour are given. Both
representatjons are 16-bit values and PCS values shall be relative colorimetric. The device representdtion
correspond$ to the header’s “colour space of data” field. This representation should be consistent with| the

“number of
provided. T
provided. (
maximum pj

When used

device components” field insthe namedColor2Type. If this field is 0, device coordinates are
he PCS representation corresponds to the header’s PCS field. The PCS representation is alw
olour names are fixed-length, 32-byte fields including null termination. In order to main
ortability, it is strongly-tecommended that special characters of the 7-bit ASCII set not be used.

the byte assignment and encoding shall be as given in Table 45.

Table 45 — namedColor2Type encoding (Sheet 1 of 2)

not
ays
tain

Byte Position Field Length Content Encoded as...
(bytes)

0.3 4 'ncl2” (6E636C32h) type signature

4.7 4 reserved, must be set to 0

8.1 4 vendor specific flag (least-significant 16 bits reserved
for ICC use)

12..15 4 count of named colours (n) ulnt32Number

16..19 4 number of device coordinates (m) for each named | ulnt32Number
colour
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Table 45 — namedColor2Type encoding (Sheet 2 of 2)
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20..51 32 prefix for each colour name (32-byte field including | 7-bit ASCII

null termination)

52..83 32 suffix for each colour name (32-byte field including | 7-bit ASCII

null termination)

84..115 32 first colour root name (32-byte field including null | 7-bit ASCII

termination)

116..121 first named colour's PCS coordinates. The
encoding is the same as the encodings for the PCS
colour spaces as described in 6.3.4.2 and 10.8.
Only 16-bit L*a*b*, encoded using legacy 16-bit PCS
Lab encoding, and XYZ are allowed. PCS values
shall be relative colorimetric.

ulnt16Number([3]

12P..121+(m*2) m*2 first named colour’s device coordinates. For each”| “ulnt16Numb
coordinate, 0000h represents the minimum value for
the device coordinate and FFFFh represents\ the
maximum value for the device coordinate~, The
number of coordinates is given by the "number of
device coordinates" field. If the "number of device

coordinates" field is 0, this field is not giyen.

Brf...]

12pR+(m*2)..end (n

1)

if n > 1 the remaining n-1 colours ‘are described in a
manner consistent with the first named colour, see
byte offsets 84..121+(m*2).

*(38+m*2)

For
Lab
6.3.
vall

encoding defined in clause 10.8 - Tables 32 and.88, not the 16-bit CIELAB PCS encoding that
1.2 - Tables 8 and 9. This encoding is retained4or backwards compatibility with profile version
es have a different encoding than the a* and™b* values. The 16 bit L* encoding shall be as shq
32 gnd the a* and b* 16 bit encoding shall be as“shown in Table 33. Note that though the 16-bit L* e
repriesent values slightly greater than 100;0, these are not valid PCS L* values and they should 1
Thel 16-bit a* and b* encoding can represent values slightly greater than 127,0. Since the theoretic
limits are well beyond these values, these are valid PCS values.

To
in clause 6.3.4.2 - Tables 8 ‘and 9, multiply all values with 65535/65280 (that is, FFFFh/FFOOh).
valles that are in the val@e)range of legacy 16-bit PCS Lab, but not in the more recent 16-bit C
encpding, shall be clipped on a per-component basis. To convert colour values from the 16-bit C
encpding defined in-clause 6.3.4.2 - Tables 8 and 9 to this tag's legacy 16-bit Lab encoding, divid
with 65535/65280:

10.15 parametricCurveType

© 1SO 2005 — Al rights reserved

colour values that are in the Lab colour space on the'PCS side of the tag, this tag uses the Iggacy 16-bit

s defined in
2. The L*
wn in Table
hcoding can
ot be used.
al a* and b*

donvert colour values from this)tag's legacy 16-bit Lab encoding to the 16-bit CIELAB PCS encodling defined

Any colour
ELAB PCS
ELAB PCS
e all values

ned set of
Table 46.

55


https://standardsiso.com/api/?name=289d0cacd261b865fa5d675c83dfac1f

ISO 15076-1:2005(E)

Table 46 — parametricCurveType encoding

Byte Field Content Encoded as...

Position Length

(bytes)
0.3 4 ‘para’ (70617261h) type signature
4.7 4 reserved, must be setto 0
8.9 2 encoded value of the function type ulnt16Number (see table 47)
10.11 2 reserved, must be setto 0
12..end see table | one or more parameters (see table 47) s15Fixed16Number [...]

47

The encoding for the function type field and the parameters are shown in Table 47.

Table 47 — parametricCurveType function type encoding

Field Function type Encoded Parameters Note
length value
(bytes]
4 y = XY 0000h Y
12 0001h CIE 122-1966 [10
Y = (aX+b)! (X=-b/a) vab 1o}
Y=0 (X<-b/a)
16 0002h IEC 61966-3
Y=(aX+b) +¢ (X=-b/a) vabec
Y=c (X<-b/a)
20 0003h IEC 61966-2.1
Y =(aX+b)’ (X=d) yabecd (SRGB)
Y =cX (X &d)
28 0004h
Y=(aX+b)'+e LU(X>d) yabc def
Y =(cX+f) (X<d)

NOTE Mopre functions can-be added as necessary.

The order df the parameters in the tag data, Table 46, follows the left-to-right order of the parameters in Thble
47.

The domainLand range of each function shall be [0,01,0] Any function value outside the range shall be cligped
to the range of the function. When unsigned integer data is supplied as input, it shall be converted to the

domain be dividing it by a factor of (2V) -1, where N is the number of bits used to represent the input data.
When unsigned integer data is required as output, it shall be converted from the range by multiplying it by a

factor of (2M) -1, where M is the number of bits used to represent the output data.

If the input is the XYZ PCS, 1+(32767/32768) shall be mapped to the value 1,0. If the output is the XYZ PCS,
the value 1,0 shall be mapped to 1+(32767/32768).
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10.16 profileSequenceDescType

This type is an array of structures, each of which contains information from the header fields and tags from the
original profiles which were combined to create the final profile. The order of the structures is the order in which
the profiles were combined and includes a structure for the final profile. This provides a description of the
profile sequence from source to destination, typically used with the DeviceLink profile.

When used the byte assignment and structure shall be as given in Table 48.

Table 48 — profileSequenceDescType structure

Byte Field Content
Hosition Length
(bytes)
0}.3 4 ‘pseq’ (7073657 1h) type signature
417 4 reserved, must be set to 0
8[.11 4 count value specifying number of description structures inlthe’array
1R..end variable count profile description structures - see Table 49

Each profile description structure has the format shown in Table 49.

Table 49 — Profile Description structure

Byte Field Content
Hosition Length
(bytes)
0}.3 4 Device manufacturer signature (from corresponding profile’s header)
417 4 Device model signature (from corresponding profile’s header)
8|.15 8 Device attributes'(from corresponding profile’s header)
16..19 4 Device technoélogy information such as CRT, Dye Sublimation, etc. (corresgonding to
profile’s.technology signature)
20.m variable displayable description of device manufacturer (profile’s deviceMfgDescTag)
n+1..n variable displayable description of device model (profile’s deviceModelDescTag)

If the deviceMfgDesClag and/or deviceModelDescTag is not present in a component profile, then a
“plapeholder” taghshould be inserted. This tag should have a 0 in the number of names field in the
mulfiLocalizedUnicodeType structure with no name record or strings.

Alsqg note that the entire tag, including the tag type, should be stored.

If the technologyTag is not present, bytes 16..19 should be 00000000h.

10.17 responseCurveSet16Type

ICC profiles for display and output devices will produce the desired colour only while the device has a particular
relationship between normalized device codes and physical colorant amount (the reference response). If the
response of the device changes (the current response), the profile will no longer produce the correct result. In
many cases it is impractical to produce a new profile for the current response, but the change can be
compensated for by modifying the single channel device codes.

The purpose of this tag type is to provide a mechanism to relate physical colorant amounts with the normalized
device codes produced by lut8Type, lut16Type, lutAToBType or lutBtoAType tags so that corrections can be
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made for variation in the device without having to produce a new profile. The mechanism can be used by
applications to allow users with relatively inexpensive and readily available instrumentation to apply corrections

to individual output colour channels in order to achieve consistent results.

Two pieces of information are necessary for this compensation: the reference response and the current

response. This tag type provides a mechanism that allows applications that create profiles to specify
reference response. The way in which applications determine and make use of the current response is
specified at this time.

the
not

The measurements are of the standard variety used in the photographic, graphic arts, and television industries
for process control. The measurements are intended to represent colorant amounts and so different

measuremgnt techniques are appropriate tor different device types.

It is the job pf the profile creator to provide reference response data in as many measurement units @s.prac
and appropfiate so that applications may select the same units that are measured by the user's ifstruni
Since it is ot possible in general to translate between measurement units, and since most instruments
measure infone unit, providing a wide range of measurement units is vital. The profile originator must de
which meagurement units are appropriate for the device.

Here are sogme examples of suitable measurement units: For process colours, density.should be reported. H
filter density should be reported for the cyan channel, green-filter for the magenta-channel, blue-filter for
yellow charlnel, and visual for the black channel. For other colorants, such as Spot colours or Hi-Fi colours,
the respongibility of the profile creator to select the appropriate units of measure for the system being prof
Several different density standards are used around the world, so it is important that profile creators report i
many differgnt density units as possible. See Table 52 Examples of suitable density measurements are: St
T, Status E,|Status | and DIN.

tical
ent.
bnly
Cide

Red-
the
itis
led.
h as
Atus

This structpre relates normalized device codes that would ‘result from a Ilut16Type tag with density

measuremgnts of the resulting colorant amount. Normalized device codes resulting from a lut8Type tag sh
first be multiplied by 257 (101h).

buld

For those fields that have been structured in arrays ofichannel data, the channels are ordered as specified for

the approprjate colour space in Table 31, “lut16Type-channel encodings”.

When used|the byte assignment and structureshall be as given in Table 50.

Table 50— 'responseCurveSet16Type structure

Byte Pogition Field Length Content Encoded as...
(bytes)
0.3 4 ‘rcs2’ (72637332h) [response curve set with
2-byte precision] type signature
4.7 4 reserved, must be setto 0
8.9 2 number of channels ulnt16Number
10..11 2 count of measurement types ulnt16Number
12.m an array of offsets, each relative to byte 0 of this | ulnt32Number...]

structure, with one entry for each measurement
type. Each will point to the response data for the
measurement unit.

m+1..n count response curve structures see Table 51 below

Each response curve structure has the format shown in Table 51.
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Table 51 — Curve structure

Byte Position Field Length Content Encoded as...
(bytes)
0.3 4 measurement unit signature see Table 52 below
4..m number of measurements for each channel: ulnt32Number...]

This is an array with one entry for each channel.
Each array element specifies the count of
measurements for each channel.

4 o armaahaor.of-abhaon L Hranaant ol AVAVAwd N TFET-ZN ~0-07 . |
m+= AHRber-of-chanrels—meastrements—ef—pateR——YZNumber—]

with the maximum colorant value. PCS values
shall be relative colorimetric.

n+l..p number-of-channels response arrays. Each | response16Number]...]
array contains number-of-measurements
response16Numbers  appropriate to the
channel. The arrays shall be ordered in the
channel order specified in Table 31 for the
appropriate colour space.

NOTE The XYZNumber values are CIEXYZ tristimulus values as described in'6.1.11, defined to be relativg colorimetric.
The [response arrays must be ordered with normalized device code elements increasing.

Thel measurement unit is encoded as shown in Table 52.

Table 52 — Curve measurement encodings

Measurement Unit Signature Hex Encoding

Status A: ISO 5-3 densitometer response/This is the | ‘StaA’ 53746141h
accepted standard for reflection densitometers for measuring
photographic colour prints.

Status E: I1ISO 5-3 densitometetsreésponse which is the | ‘StaE’ 53746145h
accepted standard in Europe for colour reflection

densitometers.

Status I: ISO 5-3 densitometer response commonly referred | ‘Stal’ 53746149h

to as narrow band or interference-type response.

Status T: ISO 5¢3-wide band colour reflection densitometer | ‘StaT’ 53746154h
response which."is the accepted standard in the United
States for ¢olour reflection densitometers.

Status{M> ISO 5-3 densitometer response for measuring | ‘StaM’ 5374614Dh
colour)negatives.

DIN E: DIN 16536-2 densitometer response, with no | ‘DN’ 434E2020h
polarising filter.

DIN E: DIN 16536-2 densitometer response, with polarising | ‘DN P’ 434E2050h
filter.

DIN I: DIN 16536-2 narrow band densitometer response, | ‘DNN’ 434E4E20h

with no polarising filter.

DIN I: DIN 16536-2 narrow band densitometer response, | ‘DNNP’ 434E4E50h
with polarising filter.
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10.18 s15Fixed16ArrayType

This type represents an array of generic 4-byte/32-bit fixed point quantity. The number of values is determined
from the size of the tag.

When used the byte assignment and encoding shall be as given in Table 53.

Table 53 — s16Fixed16ArrayType encoding

Byte Field Content
Position Length
tbytes)
0.3 4 ‘'sf32’ (73663332h) type signature
4.7 4 reserved, must be setto 0
8..end an array of s15Fixed16Number values

10.19 signatureType

The signatyreType contains a four-byte sequence, such as those defined in Tahle'22. Sequences of less than
four characjers are padded at the end with spaces, 20h. Typically this type is used for registered tags that|can
be displayefd on many development systems as a sequence of four characters.

When used|the byte assignment and encoding shall be as given in Table 54.

Table 54 — signatureType encoding

Byte Field Content
Position Length
(bytes)
0.3 4 ‘sig ' (73696720h) type signature
4.7 4 reserved, must be set to'0
8..11 4 four-byte signatare

10.20 textType

The textType is a simple text structure that contains a 7-bit ASCII text string. The length of the string is obtafned
by subtracting 8 from the eléement size portion of the tag itself. This string must be terminated with a 00h byte.

When used|the byte assignment and encoding shall be as given in Table 55.

Table 55 — textType encoding

Byte Field Content
Position Length
(bytes)
0.3 4 ‘text’ (74657874h) type signature
4.7 4 reserved, must be set to 0
8..end a string of (element size - 8) 7-bit ASCII characters
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10.21 u16Fixed16ArrayType

This type represents an array of generic 4-byte/32-bit quantity. The number of values is determined from the
size of the tag.

When used the byte assignment and encoding shall be as given in Table 56.

Table 56 — u16Fixed16ArrayType encoding

Byte Field Content
Position Length
tbytes)
0].3 4 ‘uf32’ (75663332h) type signature
417 4 reserved, must be set to 0
8l.end an array of u16Fixed16Number values

10.22 ulnt16ArrayType

Thig type represents an array of generic 2-byte/16-bit quantity. The number of values is determined from the
sizg of the tag.

When used the byte assignment and encoding shall be as givendn Table 57.

Table 57 — ulnt16ArrayType encoding

Byte Field Content
Hosition Length
(bytes)
0].3 4 ‘ui16’ (75693136h).type signature
41.7 4 reserved, must pbe-set to 0
8|.end an array of unsigned 16-bit integers

10.23 ulnt32ArrayType

Thig type represents an-array of generic 4-byte/32-bit quantity. The number of values is determined from the
size of the tag.

When used the byte ‘assignment and encoding shall be as given in Table 58.

Table 58 — ulnt32ArrayType encoding

Byte Field Content
Hosition Length
(bytes)
0.3 4 ‘ui32’ (75693332h) type signature
4.7 4 reserved, must be set to 0
8..end an array of unsigned 32-bit integers
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10.24 ulnt64ArrayType

This type represents an array of generic 8-byte/64-bit quantity. The number of values is determined from the
size of the tag.

When used the byte assignment and encoding shall be as given in Table 59.

Table 59 — ulnt64ArrayType encoding

Byte Field Content
Position Length
{bytes)
0.3 4 ‘uie4’ (75693634h) type signature
4.7 4 reserved, must be setto 0
8..end an array of unsigned 64-bit integers
10.25 ulnt8ArrayType
This type represents an array of generic 1-byte/8-bit quantity. The number of values:is determined from the fsize
of the tag.
When used|the byte assignment and encoding shall be as given in Table 60/
Table 60 — ulnt8ArrayType encoding
Byte Field Length Content
Positioh (bytes)
0.3 4 ‘ui08’ (75693038h) type signature
4.7 4 reserved, must be set to\0
8..end an array of unsigned 8-bit integers

10.26 viewingConditionsType

This type represents a set of viewing condition parameters including: CIE ’absolute’ illuminant white point
tristimulus Jalues and CIE "absalute’ surround tristimulus values.
When used|the byte assignment and encoding shall be as given in Table 61.
Table 61 — viewingConditionsType encoding
Byte Field Content Encoded as...
Position Length
(bytes)
0.3 4 ‘view’ (76696577h) type signature
4.7 4 reserved, must be set to 0
8..19 12 CIE ’absolute’ XYZ values for illuminant (in which Y is in cd/ | XYZNumber
m?)
20..31 12 CIE ’absolute’ XYZ values for surround (in which Y is in cd/ | XYZNumber
m2)
32..35 4 illuminant type as described in
measurementType

62
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The viewing condition described in this tag is the actual viewing condition assumed for the media for which the
profile is defined, specified in CIE ‘absolute’ units. Note that the luminanceTag must be the same as the Y value

given in this tag.

10.27 XYZType

The XYZType contains an array of three encoded values for the XYZ tristimulus values. The number of sets of
values is determined from the size of the tag. When used the byte assignment and encoding shall be as given
in Table 62. Tristimulus values shall be non-negative. The signed encoding allows for implementation
optimizations by minimizing the number of fixed formats.

Table 62 — XYZType encoding

Byte Field Content Encoded as...
Hosition Length
(bytes)
0}.3 4 ‘XYZ’ (58595A20h) type signature
41.7 4 reserved, must be set to 0
8|.end an array of XYZ numbers XYZNumber
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Annex A
(informative)

Colour spaces

A.1 General

The Colour - Hent
and device{independent colour spaces divided into three basic families: 1) CIEXYZ based, 2) RGB based)|and
3) CMY basged. An achromatic (grey) colour space is also specified. The basic spaces, together with,'spgces
which may be derived from them, are given in Table A.1.

Table A.1 — Colour spaces supported

Base Space Description Derivative Space
CIEXYZ base CIE device-independent colour space CIELAB
GRAY monochrome device-dependent colour space
REB base additive device-dependent colour space HLS, HSV
Ccmy base subtractive device-dependent colour space CMYK

The CIE colour spaces are defined in CIE Publication 15 [9]. A subset of the CIEXYZ based spaces are plso
defined as ¢onnection spaces in order to provide the unambiguous,colour specification required (see Annéx D
for further |information). The device dependent spaces above"are only representative and other depice
dependent [colour spaces may be used without needing te, update the profile format specification or| the
software that uses it. Such spaces are specified in this Intérnational Standard as xCLR (where x is 2 to F -[see
Table 15).

A.2 Colpur measurement parameters

The defauly measurement parameters for\the Profile Connection Space (PCS), and all other colour spgces
defined in [this specification, are based on the ISO 13655 standard, “Graphic technology - Speftral
measuremgnt and colorimetric computation for graphic arts images.” Essentially this defines that reflectdnce

measuremdnts shall be made using’a 0°/45° or 45°/0° measurement geometry and that tristimulus values shall
be calculatéd for a standardqilluminant of D50 using the 1931 CIE standard colorimetric observer. The pnly
deviation frpm that specification is that all tristimulus values are divided by 100 so that Y = 1 for the peffect
diffuser (anf for the media-white following calculation of media-relative values). However, it should be npted
that ISO 13655 currenfly recommends a black backing for making the measurements for reflecting medlia -
many userg prefer_tovuse a white backing for this purpose. 1SO 13655 is under revision and the backing
recommendation‘in-it may well change.

One of the Lfirst steps-in prr\flln hlllldlng involves rini'nrmmmg the r‘nlnnmnfry of a-set of colours from-sbome

imaging test object or reproduction medium. The colorimetric values must be corrected for flare, if the
measurement conditions are such that they produce a level of flare different from that normally associated with
high quality reflection measurements. Furthermore, if the illumination on the test object or reproduction
medium differs from the reference illuminant (D50), it will be necessary to apply a chromatic adaptation
transform to the measured values. For the media-relative colorimetric intent, scaling to the media white point is
then performed to produce values appropriate for the Profile Connection Space. For the perceptual intent, other
factors such as the viewing conditions, differences in gamut between the actual and reference media, and user
preferences must also be considered by the profile builder.

However, the possibility of allowing a variable illuminant in the PCS is under active consideration by the
International Color Consortium. For this reason, a PCS illuminant field is provided in the profile header.

64 © 1SO 2005 — Al rights reserved


https://standardsiso.com/api/?name=289d0cacd261b865fa5d675c83dfac1f

ISO 15076

-1:2005(E)

However, for the purposes of this International Standard this must be set to the CIE llluminant D50 [X=0,9642,
Y=1,0000, Z=0,8249] as defined in 7.2.16. (Note that the PCS illuminant field should not be confused with the
viewing conditions tag defined in viewingCondDescTag and viewingConditionsTag - see 9.2.36 and 9.2.37.)

As described in 6.3, the PCS is based on media-relative colorimetry. This is in comparison to ICC-absolute
colorimetry. In ICC-absolute colorimetry colours are represented with respect to the illuminant, for example
D50, and a perfect diffuser for reflecting and transmitting media. In media-relative colorimetry, colours are
represented with respect to a combination of the illuminant and the media’s white, e.g. unprinted paper.

The actual media and viewing conditions used in practice will typically differ from the reference conditions. The
profile specification defines tags which provide information about the actual white point and black point of a
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PCS encodings

re are many ways of encoding CIE colorimetry. This specification provides‘two methods in ord
licting requirements for accuracy and storage space. These encodings,”a CIELAB encoding 4
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and X, X...Y, Y, Z, Z, are as defined in ISO 13655.

The PCS encodings do not represent a quantization of the connection space. The purpose of the encodings is
to allow points within the space to be specified. Since the processing models benefit from interpolation between
table entriep, the interpolated AToB results should be-used as the inputs to the BToA transforms. The AToB
results shoyld not be rounded to the nearest encoding.value.

A.4 Extérnal and internal conversions

CMMs or ofher applications that use ACC tags to perform colour transformations typically need to perform|two
types of dafa processing in addition‘to table interpolation. First, because the colour values being procegsed
(such as image pixels) may not-match the native precision of an ICC tag (such as a lut16Type or lut8Type), it
may be negessary to alter the precision of the input to (or results from) these transforms. Second, becqduse
there is mofe than one PCS8-encoding, it may be necessary to convert the output from a first transform begfore
applying it fo the input of a-second transform. These two types of additional processing may be thought df as
primarily affecting the-external and internal interfaces of ICC processing, respectively.

In the first (pxternal) case, the appropriate conversion method is to multiply each colour value by (2M-1)/(21]-1),
where N is {he starting number of bits and M is the reqwred number of bits. This converts a number with values

from 0O to (

input to a Iut16Type tag the scale factor is (216- 1)/(28 1) = 65535, 0/255 0 = 257,0. Note that the colours
represented by the scaled numbers (be they device coordinates or values in some other colour space) are not
intentionally altered by the change in precision. For example, if a particular image value represents an L* of
31,0, then the scaled value is also intended to represent an L* of 31,0. However, a reduction in precision may
force a small error. Additionally, if an integer value is required from the scaling operation, it should be obtained
via rounding rather than truncation.

In the second (internal) case, the appropriate conversion uses the equations specified in A.3 to convert
between CIEXYZ and CIELAB.
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Annex B
(normative)

Embedding profiles

B.1 General

Thiganmex detaifsthe Tequirements and options for embedding device profites withim PICT, EPS] TIFF, JFIF,
and| GIF image files. All profiles except Abstract and DeviceLink profiles can be embedded-ThHe complete
profjle shall be embedded with all tags intact and unchanged.

NOTE Other file formats, such as ISO 15444-2 [3] and proprietray file formats such as PSD,.specify the gmbedding of
ICC |profiles. The embedding requirements specified in this Annex are for file formats that dé, net specifically define how
they|should be embedded. File formats that support embedding of ICC profiles are given on\www.color.org.

B.2 Embedding ICC profiles in PICT files

In the PICT standard specifications Apple Computer Inc. has defined a"QuickDraw picture commient type for
embedded ICC profiles. The picture comment value of 224 is follewed by a 4-byte selector that de¢scribes the
typg of data in the comment. Using a selector allows the flexibility to embed more CMM related information in
the future. The selectors shown in Table B.1 are currently defined:

Table B.1 — PICT selectors

Selector Description

0 Beginning of an ICC profile- Profile data to follow.

1 Continuation of ICC prdfile data. Profile data to follow.
2 End of ICC profile data. No profile data follows.

Becpuse the dataSize parameter of.the PicComment procedure is a signed 16-bit value, the maximum amount
of profile data that can be embedded in a single picture comment is 32763 bytes (32767 - 4 bytes for the
selgctor). Larger profiles can(be-eémbedded by using multiple picture comments of selector type 1| The profile
datg shall be embedded in~consecutive order, and the last piece of profile data shall be followed py a picture
comment of selector type-2:

All gmbedded ICC<profiles, including those that fit within a single picture comment, shall be follqwed by the
endtof-profile pictdre comment (selector 2) as shown in the following examples.

EXAMPLE 1._Embedding a 20K profile.
BicComment kind = 224, dataSize = 20K + 4, selector = 0, profile data = 20K
PicComment kind = 224, dataSize = 4, selector = 2

EXAMPLE 2: Embedding a 50K profile.
PicComment kind = 224, dataSize = 32K, selector = 0, profile data = 32K - 4
PicComment kind = 224, dataSize = 18K + 8, selector = 1, profile data = 18K + 4
PicComment kind = 224, dataSize = 4, selector = 2

In ColorSync 1.0, picture comment types CMBeginProfile (220) and CMEndProfile (221) are used to
begin and end a picture comment. The CMBeginProfile comment is not supported for ICC profiles; however,
the CMEndProfile comment can be used to end the current profile and begin using the System Profile for
both ColorSync 1.0 and 2.0.

The CMEnableMatching (222) and CMDisableMatching (223) picture comments are used to begin and
end colour matching in both ColorSync 1.0 and 2.0.
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NOTE See “Advanced Color Imaging on the Mac OS”, Apple Computer 1995, [1] for more information about picture
comments.

B.3 Embedding ICC profiles in EPS files

There are two places within EPS files that embedding ICC profiles are appropriate. 1) Associated with a screen
preview. 2) Associated with the page description. Embedding ICC profiles within a screen preview is necessary
so that applications using this screen preview to display a representation of the EPS page description can do
so with accurate colours. Embedding ICC profiles within a page description is necessary so that sophisticated
applications, such as OPI server software, can perform colour conversions along with image replacement. For
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specific Pog
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missing,
bytesorl]
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ABCIl data is assumed. ASCII refefs to an ASCIl base-85 representation of the data.
nes argument is missing, «numberof> shall be considered to indicate bytes of data.
Sary

rmation concerning PostScript's Document Structuring Conventions (DSC), the EPS file forma
tScript operators, see the PostScript Language Reference Manual.

e a variety of different methods of storing a screen preview within an EPS file depending on
vironment. For cross platform applications with embedded ICC profiles, TIFF screen previews
ed. The TIFF format has been extended to support the embedding of ICC profiles\ ICC profiles
hbedded in a platform specific manner. On the Macintosh, Apple has defined a method
ICC profiles in PICT files (see B.2).

e description may use multiple distinct colour spaces. In such cases;\colour conversions sha
p a single colour space to associate with the screen preview.

bfiles can also be embedded in the page description ~portion of an EPS file using
[CProfile: / $%EndICCProfile comments. This convention is defined as follows.

ginICCProfile:
fileid> ::= <text>
berof> ::

<profileid> <numberofs>
(Profile ID)
<int> (Lines or physical bytesg)

Hex | ASCII (Type of data)
esorlines> ::= Bytes | Lines (Read in\Dytes or lines)
dICCProfile (no keywords)

[<type> [<bytesorlines>]]

e> ::=

ments are designed to provide inforimation about embedded ICC profiles. If the type argume
If

> = -1, the number of bytes-of\data are unknown. In this case, to skip over the profile it is neces
until the encountering the $¥EndICCProfile comment.

D> provides the profite’s ID in order to synchronize it with PostScript's setcolorspace

dering operators @nd associated operands (see below). Note that <numberof > indicates the b

data, which vary from the bytes of virtual data in some cases. With hex, each byte of virtual da
by two ASCH ctharacters (two bytes of physical data). Although the PostScript interpreter ign
and percent signs in hex and ASCII data, these count toward the byte count.
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ICC profiles can be embedded within EPS files to allow sophisticated applications, such as OPI server
software, to extract the profiles, and to perform colour processing based on these profiles. In such situations it
is desirable to locate the page description’s colour space and rendering intent, since this colour space and
rendering intent may need to be modified based on any colour processing. The $$BeginSetColorSpace: /
$%EndSetColorSpace and $%BeginRenderingIntent: / $%¥EndRenderingIntent comments are used
to delimit the colour space and rendering intent respectively.

$%BeginSetColorSpace: <profileids>
<profileid> ::= <text> (ICC Profile ID)
$%EndSetColorSpace (no keywords)
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<profileids> provides the ICC profile’s ID corresponding to this colour space. The ICC profile with this profile
ID must have occurred in the PostScript job using the $$BeginICCProfile: / $$EndICCProfile comment
convention prior to this particular $$¥BeginSetColorSpace: comment.

NOTE 1

with

An example usage is shown here for CIE 1931 (XYZ)-space with D65 white point that refers to th
<profileids> = XYZProfile.

%%BeginSetColorSpace: XYZProfile

[/[CIEBasedABC <<

/WhitePoint [0.9505 1 1.0890]

/RangeABC [0 0.9505 0 1 0 1.0890]

/RangeLMN [0 0.9505 0 1 0 1.0890]

>>] setcolarspace

e ICC profile

The|
sha

<py
prof
com

NOT
<p1

The)
sha

B.4

The|
doc
ava

The)
dev
curr

An

%%EndSetColorSpace

setcolorspace command is included within the comments. The PostScript enclosed in thesg
| not perform any other operations other than setting the colour space and shall have'no side €

$%$BeginRenderingIntent: <profileids>
<profileids> ::= <text> (ICC Profile ID)
$%EndRenderingIntent (no keywords)

comments
ffects.

ofileids> provides the ICC profile’s ID corresponding to this rendering intent. The ICC profile with this

le ID shall have occurred in the PostScript job using the $%BeginifCCProfile: / $%EndI
ment convention prior to invocation of this particular $$BeginRérideringIntent : comment.

E2 An example usage is shown here for the Perceptual rendering intent that refers to the ICQ
ofileid> RGBProfile.

%%BeginRenderingIntent: RGBProfile

/Perceptual findcolorrendering pop

/ColorRendering findresource setcolorrendering

%%EndRenderingintent

"CProfile

profile with

setcolorrendering command is included within the comments. The PostScript enclosed in thesé comments

| not perform any other operations other.than setting the rendering intent and shall have no sid

Embedding ICC profiles in TIFF files

discussion below assumes some familiarity with TIFF internal structure. It is beyond the s
iment to detail the TIFFformat, and readers are referred to the “TIFF™ Revision 6.0” specificati
lable from Adobe Systems Incorporated.

International -Color Consortium has been assigned a private TIFF tag for purposes of emb
ce profiles within TIFF image files. This is not a required TIFF tag, and Baseline TIFF read
ently reqdired to read it. It is, however, strongly recommended that this tag be honored.

CC4device profile is embedded, in its entirety, as a single TIFF field or Image File Directory (I

the
AT

FEDjcontaining the corresponding image data. An IFD should contain no more than one embeq

b effects.

cope of this
on, which is

edding ICC
ers are not

-D) entry in
ded profile.

ave its own

embedded profile. Note, however, that Baseline TIFF readers are not required to read any IFDs beyond the first
one.
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The structu

re of the ICC Profile IFD Entry is given in Table B.2.

Table B.2 — ICC profile IFD entry structure

Byte Offset Field Length Content
(bytes)
0.1 2 The TIFFTag that identifies the field = 34675(8773.H)
2.3 2 The field Type = 7 = UNDEFINED (treated as 8-bit bytes).
4.7 4 The Count of values = the size of the embedded ICC profile in bytes.
8..11 4 The Value Offset = the file offset, in bytes, to the beginning of the ICC profile.
Like all IFQ entry values, the embedded profile must begin on a 2-byte boundary, so the Value Offset| will

always be g

A TIFF rea
extract the

B.5 Emt

The JPEG s

be used for
that there a
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"ICC_PROF
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Hence, the
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this, a mecl
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n even number.

Her should have no knowledge of the internal structure of an embedded ICC profile and sh
brofile intact.

pedding ICC profiles in JPEG files

tandard (ISO/IEC 10918-1 [13]) supports application specific data segments. These segments
tagging images with ICC profiles. The APP2 marker is used to-introduce the ICC profile tag. G
e only 15 supported APP markers, there is a chance of many applications using the same ma
bre thus identified by beginning the data with a special null terminated byte seque
FILE".

field of a JPEG marker is only two bytes long; the fength of the length field is included in the t
values 0 and 1 are not legal lengths. This would limit the maximum data length to 65533.
N sequence would lower this even further. As itis quite possible for an ICC profile to be longer
hanism must exist to break the profile into-chunks and place each chunk in a separate marke
to identify each chunk in sequence order is therefore necessary.

The identifigr sequence is followed by one byté€ indicating the sequence number of the chunk (counting star

1) and one

number of g
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The GIF89z
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70

byte indicating the total number of chunks. All chunks in the sequence must indicate the same
hunks. The one-byte chunk count limits the size of embeddable profiles to 16707345 bytes.

pedding ICC profiles in GIF files

image file format Supports Application Extension blocks, which are used for "application spec
These blocks/may be used for tagging images with ICC profiles.

btion ldentifier for an embedded profile shall be the following 8 bytes: "ICCRGBG1".
on Code shall be "012". The entire profile shall be embedded as application data, using
| technique of breaking the data into chunks of at most 255 bytes of data.
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Annex C
(informative)

Relationship between ICC profiles and PostScript CSAs and CRDs

C.1 Introduction

Ds) itis uef t e rofle usd t ein te S orCD Tis c be
ng the following keys to the CSA or CRD. This mechanism does not rely on comments,.an
er to obtain the original profile from outside the PostScript file.

Profile identification keys for a PostScript CSA

The)
arrg

following keys are recommended by Adobe Systems for inclusion in_PostScript (and EPS)
yS:

/CreationDate (string): Identifies the date and time at which the colorspace array was created or m
modified. The value of this entry should be coordinated with the,‘calibrationDateTimeTag attri
associated ICC profile, and its syntax should conform to the intérnational standard ASN.1, defined
8824 [12].

IRe
ach

hderinglntent (name or string): Identifies the rendering intent that this colorspace array is
eve. This must be one of: AbsoluteColorimetric, RelativeColorimetric, Saturation or Perceptual

IDesgcription (string): 7-bit ASCII description stringfrom the ICC profile ‘desc’ tag.

ICopyright (string): 7-bit ASCII copyright string from the ICC profile ‘cprt’ tag.
NOT
lingy
U.S|

E 1 In profiles conforming to this International Standard (ICC v4.0), the copyright and description strin
al. Only the U.S. English string from the ICC Profile is present in the CSA/CRD. If the ICC Profile does
English string, one should be computed from the first multi-lingual string.

ICo
4-ch

orSpace (string): Data colour space field of the profile data from the ICC profile header. This
aracter ASCII string répresenting the colour space signature (see section 7.2.6).

IPrd
hex
pres
usin

bdecimal data; enclosed in < and >. For profiles conforming to 1CC.1:2004-04, Profile ID

ent in the profile header. For those ICC profiles not containing a Profile ID, a Profile ID should b

g the method described in 7.2.18.

NOTE 2¢ Example Colorspace Array (CSA) from Photoshop:
[ /CIEBasedABC

dictionaries
achieved by
| enables a

colorspace

ost recently
bute of any
in ISO/IEC

Hesigned to

gs are multi-
hot contain a

must be the

fileID (hexadecimal string): This is the Profile ID of the ICC Profile. This must be ¢ncoded as

s generally
e computed

/CreationDate (19990603000000)

/Renderinglintent (Perceptual)

/Description (not Adobe RGB (1998))

/ColorSpace (RGB)

/Copyright (Copyright 1999 Adobe Systems Incorporated)
/ProfileID <33BC7F1C156FAOD72F8F717AE5886BD4>
/DecodeLMN [{2.1992 exp}bind {2.1992 exp}bind {2.1992 exp}bind]
/MatrixLMN [0.3805 0.7083 0.9959

0.1282 0.0593 0.7144

0.4554 0.2324 0.0145]

/WhitePoint [0.9642 1.0000 0.8249]

>>]
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C.3 Profile identification keys for a PostScript CRD

The following keys are recommended for inclusion in PostScript CRDs by Adobe Systems Inc. in the PostScript
Language Reference Manual.

ICreationDate (string): Identifies the date and time at which the CRD was created or most recently modified.
The value of this entry should be coordinated with the calibrationDateTimeTag attribute of any associated ICC
profile, and its syntax should conform to the international standard ASN.1, defined in ISO/IEC 8824-1 [12].

IRenderingintent (name or string): Identifies the rendering intent that this CRD is designed to achieve. This
must be one of: AbsoluteColorimetric, RelativeColorimetric, Saturation or Perceptual.

The use of
relationship

between the CRD and the ICC profile from which it was derived.

/Description (string): 7-bit ASCII description string from the ICC profile ‘desc’ tag.

/Copyright

NOTE In
lingual. Only
U.S. English

(string): 7-bit ASCII copyright string from the ICC profile ‘cprt’ tag.

string, one should be computed from the first multi-lingual string.

he following additional keys is also recommended in cases where it is important to establish adlear

profiles conforming to this International Standard (ICC v4.0), the copyright and.description strings are multi-
the U.S. English string from the ICC Profile is present in the CSA/CRD. If the\ICC Profile does not contain a

IColorSpagde (string): Data colour space field of the profile data from the,ICC profile header. This must bq the

4-character

ASCII string representing the colour space signature (see section 7.2.6).

IProfilelD (string): ASCII string representation of the hex-encoded Profile ID of the ICC Profile. For profiles

conforming
those ICC
7.2.18.

72

to this International Standard (ICC v4.0), Profile ID'is generally present in the profile header.| For
rofiles not containing a Profile ID, a Profile ID should be computed using the method describgd in
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Annex D
(informative)

Profile Connection Space

D.1 Introduction

Thefinformation necessary to adequatety define the Profite Connection Space (PCS) s contained in clause 6 of
this| International Standard. While complete, this information is difficult to interpret without\th¢ additional
explanation and background material, along with examples and suggestions, contained in this Anngx.

"4

The| concept of a Profile Connection Space is a vital element in the ICC architecture. 1t allowg the profile
trangsforms for input, display, and output devices to be decoupled so that they can be'\produced independently.
A wgll-defined PCS provides the common interface for the individual device profiles-as illustrated ip figure D.1
belqw. It is the virtual destination for input transforms and the virtual source for'output transforms] If the input
and| output transforms are based on the same PCS definition, even though_they are created independently,
they can be paired arbitrarily at run time by the colour-management engine and will yield corjsistent and
predictable results when applied to colour values.

Monitor Printer
Based Based
RGB CMYEK
Imag Image
Profile /
Connection
Space

Figure D.1 - Profile Connection Space illustration

Thel key to effective use of the profile specification is an unambiguous definition of the PCS. Howelver, there is
probably no*definition that will yield optimal results for all possible colour-management scenarios jnvolving all
possgible input media, all possible output media, and all possible market preferences. Where trade-offs are
necgssary, the preference has been to serve the needs of applications in graphic arts and desktod publishing.

is’re ition is bi i e i eflection-print
media such as offset lithography, off-press proofing systems, computer-driven printers of various kinds, and
photographic paper. Even with this bias, the PCS will provide good results in other applications such as video
production, slide production, and presentation graphics.

An important point to be made is that the PCS is not necessarily intended for the storage of images. A separate
series of “interchange colour spaces” may be defined in a future version of this specification for this purpose.
The design choices made for these spaces (colorimetric encoding, reference media, viewing conditions, etc.)
might be different than those made for the PCS.
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D.2 Encoding of PCS measurements

D.2.1 General

The Profile Connection Spaces defined in this International Standard are based on the CIE 1931 standard
colorimetric observer. This experimentally derived standard observer provides a very good representation of
the human visual system colour matching capabilities. Unlike device dependent colour spaces, if two colours
have the same CIE colorimetry they will match if viewed under the conditions for which the CIE colorimetry was
defined. Because the imagery is typically produced for a wide variety of viewing environments, it is necessary

to go beyond simple application of the CIE system.

For all rendering intents, the Profile Connection Space is specified to be based on CIE colorimetry obta
according t¢ 1ISO 13655, for reflecting and transmitting media, and measurement data chromatically adaptg
D50 for colgur displays. However, it should be noted that ISO 13655 currently recommends a black backin
making the measurements for reflecting media - many users prefer to use a white backing for this, purpose.
13655 is under revision and the backing recommendation in it may well change. It should alse\be noted tha
PCS is defined to be based on colorimetry relative to the media white point. These factors‘are accommod

by the enc

ing part of the PCS definition.

All transforms in an output profile should be able to process all values in the PCSsregardless of whether

values are

D.22 PC
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S for perceptual rendering

Connection Space for the perceptual rendering intent is.defined as the CIE colorimetry which
desired colour appearance if rendered on a reference imaging media and viewed in a referg
ironment, as described in 6.3.3. The reference medium is defined as a hypothetical print g
ith a white having a neutral reflectance of 89%, and a density range of 2,4593. The vie
prresponds to an ideal reflection print viewed.in’a’ standard viewing booth conforming to ISO 3
ndition P2, using the recommended 20% -surround reflectance. This is a graphics arts
y print comparison environment using a D5Q illuminant at an illumination level of 500 lux.

ceptual intent, part of the PCS encoding normalizes the reference medium's white point to the |

is the media white point (media-relative colorimetric intent). Furthermore, the normalized CIE
e reference medium black¢point are used as the colour rendering target black point values.
specific reference in the (PCS for the black point and dynamic range of the target ideal refleg

of a reference médium with a realistic black point for the perceptual intent provides a well-def
nal remapping'is required. Inputs with a dynamic range greater than a reflection print (for exam
image, or thecolorimetry of high-range scenes) can have their highlights and shadows smog

compressed to the range of the print in such a way that these regions can be expanded again without urf

loss of deta
PCS value
calculations

| on output to wide-range media. Note that while this does not impose a limit on the precision o
5, itz does require that appropriate precision be maintained in both the image data and
Using that data.

ned
dto
y for
ISO
the
hted

the

will
nce
na
ving
664
and

PCS

This procedure corresponds to using media-relative colorimetry when the reference mediym's
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NOTE

The PCS encoding defined here is different to that in version 2 of the ICC specification which defined the PCS as

being the encoded colorimetry of an ideal reflection print on a spectrally non-selective substrate with 100% reflectance. This

ideal print ha

d an infinite dynamic range, since black could have 0% reflectance.

D.2.3 PCS for colorimetric renderings

In transforms for the colorimetric intents, the range of valid (but not necessarily physically realizable) PCS XYZ
values is unrelated to the reference media white and black points. Instead they reflect instrument readings
without tonal remapping, apart from the fact that they are defined relative to the actual media white as specified
in the mediaWhitePointTag. In theory, the dynamic range of the PCS for colorimetric transforms is infinite.
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It is important to note, as specified above, that the PCS values for the colorimetric rendering intents are based
on illuminant D50, as specified in ISO 13655. Where measurement data is obtained that does not conform to
this standard, but has been produced for a different illuminant, a correction must be made for chromatic
adaptation (see clauses D.3 and D.4 for more detail). The correction employed is defined in the
chromaticAdaptationTag. Furthermore, measurement data for colour displays must be chromatically adapted to
D50 from the white of the display - to which it is assumed for this purpose that the viewer is adapted.

D.3 Colour measurements

In order to establish the relationship between the colorimetry encoded in the PCS (and oriented toward the
reference medium and reference environment) and the measured colorimetry of an actual medium, intended
for @an actual viewing environment, it is useful to describe the measurement conditions more pregcisely.

In general, the actual viewing illumination source may have a spectral power distribution different from D50. In

by the input profile) should correspond to a purple colour. If the chromaticity of the illumination source is
diffgrent from that of D50, corrections for chromatic adaptation may be(heeded and must be incorporated into
the polorimetric transforms (see D.4 and D.6.1) by the profile builder:

Formedia intended for the graphic arts, it is best that the colour measurements conform to ISO 13655, Graphic
technology - Spectral measurement and colorimetric computation for graphic arts images. Here, the spectral
power distribution of the illumination source to be assumed, for the calculation of colorimetry is spgcified to be
that| of D50. No corrections for chromatic adaptation are'required in this case, since the chromaticity of the
ination source is that of D50. Other corrections, as discussed below, may still be applicable. Note that the
fescent D50 simulators found in typical professional viewing booths, although their chromaticity may agree
ely with standard D50, may have rather different spectral distributions (different from each other and

crite
min
bes

As §
qua
surfi
to n
con
con
typi
env
real

rent from the CIE definition) so that the ‘measured, or calculated, tristimulus values can vary
n, a better description of the observed-colour can be obtained by basing the colorimetry on
er than the theoretical, illumination source (See [4]). The CIE colour rendering and metam
ria specified in ISO 3664 can be“Used to determine if an actual source is sufficiently clos
mize spectrally caused visual effects. In critical applications, filtered tungsten D50 simulators
choice to minimize these effects.

noticeably.
the actual,
brism index
e to D50 to
may be the

pecified in 6.3.2, the. measurements are assumed not to be contaminated with flare due to th¢ use of low

ity instruments or_pgor measurement technique. This does not imply that it is necessary to

hce reflections that-are a typical component of 0°/45° measurements of reflection materials. It
ote that theddifference in flare between the specifications for measurement and viewing
radiction nar-does it add complexity. It is simply a statement of current practice. The m
Jitions have been chosen so as to not require any corrections to high quality measurements
Cally eollected for colour management purposes. Similarly, the 3/4% flare of the referer
roriment was chosen since this is representative of the amount of stray light contributed by high
stic’environments in actual use.

emove any

s important
s neither a
pasurement
of the type
ce viewing
quality, but

Because the PCS is more a specification of how to reproduce a desired appearance than it is a specification of
the appearance itself, it is not necessary (or desirable) to add the 3/4% flare to the measurements before
encoding a colour in the PCS. Instead, the 3/4% viewing flare is specified to allow compensation for any
potential difference between the actual viewing environment and the reference environment.

D.4 Chromatic adaptation

When a person is looking at a real-world scene, the colour stimulus presented to the retina by any visible
surface in the scene depends on the spectral composition of the light with which the surface is illuminated. This
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