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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
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15076-1 was prepared by the International Color Consortium,_in cooperation with Technical
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Introduction

0.1 General

This part of ISO 15076 speC|f|es the profile format deflned by the Internatlonal Color Consortlum® (ICC). The
intent of thi lour
data. Such profiles can be used to translate between dlfferent colour encodlngs, and to transform colour data
created usihg one device into another device’s native colour encoding. The acceptance of this formaf by
application fand operating system vendors allows end users to transparently move profiles, and images with
embedded profiles, between different systems. For example, this allows a printer manufacturer, to creafe a
single profile for multiple applications and operating systems.

It is assumed that the reader of this part of ISO 15076 has a good understanding of .colour science |and
imaging, stich as familiarity with CIE, ISO and |IEC colour standards, general knowledge of deyvice
measuremgnt and characterization, and familiarity with at least one operating system level cqlour
managemeft system.

0.2 Interhational Color Consortium

The Interngtional Color Consortium was formed with the primary, intent of developing and administering a
colour profile format standard, and for the registration of the associated tag signatures and descriptions. [The
founding members of this consortium were Adobe Systems Ine$/Agfa-Gevaert N.V., Apple Computer, |nc.,
Eastman Kodak Company, FOGRA (Honorary), Microsoft- Corporation, Silicon Graphics, Inc., [Sun
Microsystems, Inc., and Taligent, Inc. These companies>committed to fully support the standard in their
operating systems, platforms and applications. The consortium has since been expanded and now has pver
60 memberk.

The initial Vlersion of the standard developed by:the ICC has undergone various revisions, and it was agfeed
by the ICC fhat its revision 4.2 first be proposed as an International Standard. It is that revision which formed
the basis of first edition of this part of IS@ 15076 (ISO 15076-1:2005). This second edition is based on |ICC
revision 4.3, which is a minor ICC revision and is therefore fully backward compatible with 4.2. All| the
technical specifications contained in the-first edition (ISO 15076-1:2005) are also given in this second ediion,
and new specifications exclusive to this second edition are clearly identified. Informative material has plso
been updajed and clarified. The-ICC will continue to administer its own version of ICC.1:2010 ang, if
enhancemgnts are made, wilN'be seriously considered for future revisions of this part of 1SO 15076.
ISO/TC 130 will work to ensure that there are no significant differences between the ICC and ISO versior]s of
this part of ISO 15076.

The ICC wgb site (wamviv.color.org) provides supplementary information relevant to this part of ISO 15076 |and
additional resources for developers and users. It also provides information on how to become a membgr of
ICC.

0.3 Colour management architecture and profile connection space

The underlying architecture assumed in this part of ISO 15076 is based around a reference colour space that
is unambiguously defined. The colour specification method selected was that defined by CIE which is
internationally accepted. The CIE system enables a set of tristimulus values (CIEXYZ) to be specified for a
coloured stimulus. These tristimulus values enable a user to determine whether colours match in appearance
when viewed by a typical observer in a specific viewing environment. It follows that it is possible to define the
colour appearance of a sample by these tristimulus values (or some defined transformation of them) for a
specified state of viewer adaptation. The colour appearance is simply the appearance of the colour to a typical
human observer, as opposed to the physical characteristics of the colour stimulus, which is not fully specified
using tristimulus values.

vi © 1SO 2010 — All rights reserved
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Calculation of the CIEXYZ values for transmitting or reflecting media is achieved from the spectral sum-
product of the reflectance or transmittance of the sample, the relative spectral power distribution of the
illumination source used to view it and the spectral 'sensitivity' of the standard observer. However, as CIE
defines two standard observers, two measurement geometries (for reflecting media) and a large nhumber of
standard illuminants, it is necessary to restrict these options in order to have a colour specification system that
is not ambiguous for a particular application. For this part of ISO 15076, the ICC has defined such a restriction,
based on ISO 13655, and the resultant colour spaces are known as PCSXYZ and PCSLAB. Furthermore, the
simple CIE system (whether CIEXYZ 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 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 accounts only for the
ass{imed state of chromatic adaptatfion of the viewer, and describes the colorimetry of actual.cfiginals and
theif reproductions, chromatically adapted to the PCS adopted white chromaticity, through ithe’|colorimetric
rendering intents. The second, which describes the colorimetry of an image colour rendered to|a standard
reference medium under a specified viewing condition, is employed for the perceptualjrendering intent and
optipnally for the saturation rendering intent. Thus, it can incorporate corrections for different states of viewer
adaptation and other desired rendering effects, as well as accommodating differences between actual colour
encpding and device dynamic ranges and colour gamuts, and those of the perceptual intent referepce medium.

Wh
cold

So,
193

n required, the viewing conditions can be specified to allow colour appearance to be determ
rimetric rendering intents.

in summary, the PCS is based on CIEXYZ (or CIELAB) determinegd-for a specific observer (C
1 Colorimetric Observer, often known colloquially as the 2 <degree observer), relative tg

illumpinant chromaticity (that of CIE D50), and measured with a-Spécified measurement geometr|

45°
med
cold
tag

For
chrg
ider
the

rend
spa
perq
und
med
bety

Figu
tran
moq
moq
tran
tran
moq

0°), for reflecting media. Measurement procedures are als6 defined for transmitting and s
ia. Since the conversion from CIEXYZ to CIELAB is quite'unambiguous, profile builders ca
ur space for the PCS; the colour management system is able to determine which has been
n the header.

colorimetric renderings where the measured (data were not obtained relative to a D50 ad
maticity, the profile builder is expected to adapt the data to achieve this. Therefore, a me
tifying the chromatic adaptation used inxsuch situations is provided. For the perceptual reng
viewing conditions and reference medium are specified in order to provide a clear targe

ce, to which reference is made, needs to include the viewing conditions and reference mediu
eptual intent is being considéred. For the perceptual rendering intent, profile builders are

brtake any corrections for appearance effects if the viewing conditions used for monitors and
ia (such as dark surrounids) differ from those typical for reflecting media, and to account for|
veen actual media andthe reference medium.

re 1 shows how~a reference colour space can be used to provide the common in
sformations between different colour encodings, as used by different devices, or even different
es of the same device. Without it, a separate transformation would be required for each p4g
es. If thére are n device modes to be supported in a system, and it is necessary tg
sformation” between each pair of device modes, n2 transforms would need to be defined
sforms would need to be defined every time a new device mode was added. As a new pr
eCeah consist simply of a new paper type, this is not a practical solution. By using a refer

!

ined for the

E Standard

a specific
y (0°:45° or
plf-luminous
use either
sed from a

bpted white
chanism for
ering intent
t for colour

ering and re-rendering (including-gamut mapping). In the following paragraphs, the refer¢nce colour

M when the
bxpected to
transmitting
differences

terface for
operational
ir of device

provide a
and n new
nter device
ence colour

spa

Ce, onty mrtransforms need-bedefimedand-onty one rew - transformmeedstobedefimedeach

time a new
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source and destination profiles using the reference colour space as the interface.
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Figure’1 — Use of a reference colour space
While imaggs can be encoded\directly in PCSXYZ or PCSLAB, this will not generally be the case. A number
of colour erjcodings for open\exchange have been standardized to meet a variety of needs. Depending or] the
use case, different bit depths, image states, reference media and colour gamuts are needed. Devices plso

have differgnt characteristics resulting in different native encodings. Except for a few cases where default
encodings for key system devices are used for exchange (like the sRGB encoding), it is not practical or
productive fo attempt to restrict system colour encoding support.

ding
and the profile connection space (PCS) at a high precision. If the transformation between a colour data
encoding and the PCS is provided with an image file, it can be utilized when images are reproduced. In order
that the transformation between the colour data encoding 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 part of ISO 15076
provides that specification.

0.4 Rendering intents

In general, actual device colour gamuts will fail to match each other, and that of the perceptual intent
reference medium, to varying degrees. Because of this mismatch, and because of the needs of different
applications, four rendering intents (colour rendering styles) are defined in this part of ISO 15076. Each one
represents a different colour reproduction objective. The colorimetric rendering intents operate directly on

viii © ISO 2010 — Al rights reserved
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measured colorimetric values, with correction for chromatic adaptation when the measured values were not
obtained relative to the PCS adopted white chromaticity. The other rendering intents (perceptual and
saturation) operate on colorimetric values which are adjusted in an as-needed fashion to account for any
differences between devices, media, and viewing conditions.

Two colorimetric rendering intents are specified in this part of ISO 15076, though only one is included fully
constructed in the profile. The included media relative colorimetric intent is based on media-relative
colorimetry, which is normalized relative to the unprinted media white for reflecting, transmitting, and self
luminous media, or, in the case of colour encodings and capture, to the colour encoding values that
correspond to the highest perceived brightness. Thus the media white will have the values of 100, 0, 0 in
PCSLAB. This ensures that highlight clipping will not occur when the media-relative colorimetric intent is used.

The| use of media-relative colorimetry enables colour reproductions to be defined which maintd

The| PCS adopted white is defined to be the radiance of a perfect reflecting diffusen illuminated
withl a spectral power distribution matching that of CIE llluminant D50. ICC profiles“contain the v
media white, adapted to be relative to the chromaticity of the PCS adopted ‘white. For the I(

in highlight
r in colour.
the media

Dy a source
blues of the
[C-absolute

colgrimetric rendering intent, all of the colorimetric values are re-calculated_to be relative to the tristimulus

valyes of the PCS adopted white. When source and destination viewing ¢onditions are identical a
colqur match is required for all within-gamut colours (including the source medium colour), the IQ
colgrimetric rendering intent should be used. This rendering intent can also be useful in other situa

Thel colour rendering of the perceptual and saturation rendering‘intents is vendor specific. The fo|
is useful for general reproduction of pictorial images, typically’ includes tone scale adjustments
dynamic range of one medium to that of another, and gamut reshaping and mapping to deal
mismatches. The latter has historically been useful .forimages which contain objects such 4
diagrams, and usually involves compromises such as\trading off preservation of hue in order to g
vivigness of pure colours. As the saturation rendering intent is neither required to contain
chafacterization information or to use the pereeptual intent reference medium, it is the only

ia represented in the PCS. For broader interoperability when using the saturation rendering
eptual reference medium can be used, and its use indicated.

perceptual transforms it is necessary, in order to optimize colour rendering, to provide a realis
Colour rendering. For this rgason, a reference medium and reference viewing condition have b
i¢h apply only to the perceptual rendering. The reference medium is defined as a hypothetic
prinf on a substrate with a white having a neutral reflectance of 89 %, and a density range of 2
reference viewing condition is the P2 condition specified in ISO 3664, i.e. D50 at 500 Ix for viewir
media. A neutral surround of 20 % reflectance is assumed. The colour gamut of the reference
qualitatively specified as that of a reflection print, and whatever colour gamut is used in the PCS is
be ¢onsistent with. the specified dynamic range of the perceptual reference medium. It is recomn
the |reference "gamut specified in 1ISO 12640-3 be used as a more explicit target gamut fd
inte
rendleringand re-rendering to the PCS. Likewise, the perceptual intent colour re-rendering fro
neefs-to assume this gamut as the starting gamut for colour re-rendering to the destination mediu

nd an exact
[C-absolute
ions.

rmer, which
to map the
with gamut
S charts or
reserve the
colorimetric

option, in

rietary systems, for providing colour rendering and re-rendering transforms to and from custom reference

intent, the

ic target for
cen defined
bl reflection
459 3. The
g reflecting
medium is
required to
nended that
r improved

roperability. Profile creators should consider this gamut to be the target for perceptual igtent colour

m the PCS
m. However,

evemrwhenthe use of thisgamutisindicated, perceptuatintenttransforms eedto bedesignedto
best visual results, and need not conform exactly to this gamut in the PCS.

produce the

The choice of a reference medium with a realistic black point for the perceptual intent provides a well-defined
aim when colour rendering or re-rendering are required. Inputs with a dynamic range greater than a reflection
print (e.g. a slide film image, or the colorimetry of high-range scenes) can have their highlights and shadows
smoothly compressed to the range of the reference medium in such a way that these regions can be
expanded again without undue loss of detail on output to wide-range media. Likewise, images from original
media with limited dynamic range can be colour re-rendered to the expanded dynamic range of the reference
medium, in order to produce better quality in subsequent reproductions. Bi-directional transform pairs (e.g.
data-to-PCS and PCS-to-data for each rendering intent) in the profiles can be used to undo prior PCS-to-data
colour re-rendering so that a differently optimized reproduction can be produced for a different reproduction
medium.
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Profiles generally offer different transformations for different rendering intents. When the rendering intent is
selected the corresponding transformation is selected by the colour management system. The choice of
rendering intent is highly dependent upon the intended use. In general, the perceptual rendering intent is most
applicable for the colour re-rendering of natural images, to make pleasing and aesthetically similar, but not
exactly matching, reproductions on different media. The ICC-absolute colorimetric rendering intent is most
appropriate for a proofing environment, where the colour reproduction obtained on one device is simulated on
another. The media-relative colorimetric rendering intent is appropriate when mapping of the source medium
white to the destination medium white is desired, but a full colour re-rendering is not.

For those requiring further information, an extended discussion of many of the issues described above is
provided in Annex D.

0.5 Colour profiles

Colour pro
between di
into three b
a series 0
encodings.
footprint, ca
in detail i
multiProcceg
in the apprg
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les provide colour management systems with the information necessary to convert.colour

erent colour encodings, including device encodings. This part of ISO 15076 divides colour dev
road classifications, i.e. input devices, display devices and output devices. Fof gach device cl
f base algorithmic models are described which perform the transformation between cg
Figures 2 and 3 show examples of these models, which provide different trade-offs in men
lour quality and performance results. The matrix tone reproduction curveTRC) model is expla
h 8.3.3 and 8.4.3, the IutAToBType and IutBToAType in 400 and 10.11, and

ssElementsType in 10.14. The necessary parameter data to implement these models is descr
priate tag type descriptions in Clause 10. This required data provides the information for the cd
nt framework default colour management module (CMM) toctransform colour information betw
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colour encadings. A representative architecture using these componerts is illustrated in Figure 4.

NOTE q
than three cg

Dnly the models shown in Figures 2d), 2e), 2f), 3d), 3e) and; 3f) can be used if the device space has more
mponents/colours.

|IBII
PCS curvesred TRC ! Device space
X | — S K green TRC _1|—> Channel 1
Y | —|Matrix;), b Channel 2
Z |— — l : blue TRC™' ——[Channel 3
a) Using a matrix/TRC model
"B" curves .
PCS Device space
X L¥— K L~ [Channel 1
Yora* tﬁ Channel 2
Z b* — l : —[Channel 3
b) Using a lutBToAType model
PCS B" curves M" curves Device space
X L¥— K: Lo S TL L~ [Channel 1
Yora* tﬁ Matrix 5,4 / Channel 2
Z b* l : [ : Channel 3

c) Using a lutBToAType model
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d) Using a lutBToAType model
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f) Using @multiProcessElementsType tag

Figure 2 — Examples of.different ways of converting a colour from PCS to device space

IIBII
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Channel 3—— | . blue TRC —LZ

a) Using a matrix'TRC model

|IB|I
Device space curves PCS

Channel 1] —1 | L o[x L*

Channel 2 tﬁ Yora*

Channel 3 — l : = Z b*

b) Using a lutAToBType model
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Channel 1] — L L S— . L ~x ¥
Channel 2 t / Matrix 5.4 ti Yora*
Channel 3 _l l : ,_" —| [ : ,_" Z b *
c¢) Using a lutBToAType model
"A" CUrveos
[) H .- . . IIBII C rves
evice space | legggbnstiggignal u PCS
Channel 1 / X L
Channel 2| ] 14 = CLUT 1 ~ Y. G ¥
: T - —|&\ b*
[Channel n ti
d) Using a lutBToAType model
"A" curves
Device spgce Multi-dimensional "M" curves "B" curves PCS
_~_ [ 1 lookup table
Channel ] / | Qu S e 16 e B X F
| — t : i
Channel 2| — = cLut t/ Matrix 5,4 b Y or p*
. — I—— t : b *
Channel p| : 1 t £ s S ti | L
e) Using a-lutBToAType model
Device[space PCS
Channpel 1 X L*
Channpel 2 M1 Processing 2| Processing m| Processing 3 Y ora*
: glement 1 element 2 element m > b+
Channel n,
f) Using a multiProccessElementsType tag
Figure 3 — Examples of different ways of converting a colour from device to PCS
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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 taggs
can be accessed randomly and individually. This collection ‘of tagged elements provides thr
mation for developers: required data, optional data and’private data. An element tag table

nning address offset and size of the data for each)individual tagged element. Signatures in
15076 are defined as a 4-byte hexadecimal nufmber. This tagging scheme allows developer

ngs in performance and memory. The ‘detailed descriptions of the tags, along with their
ded later in this part of ISO 15076.

required tags provide the complete set of information necessary for the CMM to trang
'mation between the PCS and-the data colour encoding. Each profile class determines which
gs is required.

(ddition to the required\tags for each colour profile, a number of optional tags are defined that ¢
enhanced capabilities: In the case of required and optional tags, all of the signatures, an
Cription (where appropriate), and intent are registered with the International Color Consortium.
allow CMM developers to add proprietary value to their profiles. By registering just the tag si
type signature, developers are assured of maintaining their proprietary advantages while
patibility.with this part of ISO 15076. However, since the overall philosophy of this format is to
n, crass-platform standard, developers are encouraged to keep the use of private tags to
mumm,

1:2010(E)

d elements
e levels of
provides a
jnature, the
this part of
5 to read in
sary to their
5 significant
intent, are

tlate colour
combination

an be used
algorithmic
Private data
hnature and
maintaining
Mmaintain an
N absolute

0.7

Embedded profiles

In addition to providing a cross-platform standard for the colour profile format, this part of ISO 15076 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 systems.
The intention of embedded profiles is to allow the interpretation of the associated colour data. Embedding

profi

iles are described in Annex B of this part of ISO 15076.
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0.8 Other profiles

Four profile types, in addition to the device profile types described above, are defined in this part of ISO 15076.
DevicelLink profiles provide a dedicated transformation from one device encoding 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 can be used to construct a

DeviceLink profile.)
Input device space "B" curves Output device space
|_Channel 1] | TL | |_Channel 1_|
Channel 2 [ : Channel 2
Channel n ti Channel n
a) Using a TRC model
Input device space M" curves B" curves Output device space
Ghannel 17— TL L S— K: L~ [Channel 1
Ghannel 2 1/ Matrix 34 b Channel 2
Ghannel 3|— ! : ™ — l : — [Channel 3
b) Using a matrix and TRC-model
"A" curves
Input|device space Multi-difhénsional  "B" curves Output device space
_ 7 lookup table
Channel 1 ? / Channel 1
Channel 2 [ LS Channel 2
: — CLUT Té :
Channel n| - tﬁ Channel n
¢) Using a colour lookup table (CLUT), and a TRC model
"A'\curves "B" curves
Input device space Multi-dimensional "M" curves Output device spafe
- . [ ] lookup table
Channgl 1 S | A e B T ]
Channel ZZ_T" T/ 1 LT 4 7 tatrix 4 5:2::2
. 3x4 <
: I t : : .
h I
Channel n| : _\—>t / . = ti | LChannel 3

Xiv

d) Using a CLUT, a matrix, and a TRC model
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Device space

Channel 1 Channel 1
Channel 2 M| Processing 2| Processing Nm| processing | "+ 1| Channel 2

: element 1 element 2 element m :
Channel n, Channel nm+1

e) Using a multiProccessElementsType tag

means for supporting existing and future colour encodings with backward compatibility. Abstract
defiped from PCS to PCS and enable colour transformations to be defined that provide'some sp
effetts. NamedColor profiles provide a mechanism for specifying the relationship betiveen device

the PCS for specific colours, rather than for general images.

0.9| Organizational description of this part of ISO 15076

This
cle

part of ISO 15076 addresses a very complex set of issues and it Has ‘been organized to pro
n, and unambiguous explanation of the entire format. To accomplish this, the overall presentz

profile

providing a
profiles are
pcific colour
values and

ide a clear,
tion is from

a tgp-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 descr
and rendering intents is then provided before continuing.down at increasing levels of detalil

ption of the
into a byte

m description of the format. Clause 6 describes the PES and rendering intents; Clause 7 d

se 10. Annex A provides additional information pertaining to the data colour encodings an
nts used in this part of ISO 15076 while Annex B provides details for embedding profiles into
JPEG files. Annex C provides a general“description of the PostScript Level 2 tags used in
15076 while Annex D provides soniebackground material on the PCS. Annex E provide
'mation pertaining to chromatic adaptation and the chromaticAdaptationTag while Annex
somje computational models assumed in this part of ISO 15076. Annex G summarizes in tabul
required tags for each profile class-as specified in Clause 8.

0.10 Patent statement
The)
con
(sup

International Or@anization for Standardization (ISO) draws attention to the fact that it is ¢
pliance with this part of ISO 15076 can involve the use of a patent concerning the outputRe]
port of the eutputResponseTag is optional), given in 9.2.36.

ISO|takes no*position concerning the evidence, validity and scope of this patent right. The holder o
righf has ‘assured the 1SO that he is willing to negotiate licences under reasonable and non-di

scribes the

defined in
1 rendering
EPS, TIFF,
this part of
5 additional
F describes
ar form the

laimed that
sponseTag,

f this patent
Ecriminatory
blder of this

termsCand conditions with applicants throughout the world. In this respect, the statement of the h
patlrﬂ@ﬁmﬁaethS@‘hﬁmnﬂmmchﬁM‘ﬁmn—' i i i - i i ;

Intellectual Property Standards and Transactions
Eastman Kodak Company

343 State Street,

Rochester, NY 14650

USA

Attention is drawn to the possibility that some of the elements of this part of ISO 15076 may be th

e subject of

patent rights other than those identified above. ISO shall not be held responsible for identifying any or all such

patent rights.
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part of ISO 15076 specifies a colour profile format and describes the_-architecture within {
rate. This architecture supports the exchange of information which specifies the intended ¢
essing of digital data. The required reference colour spaces and ‘the data structures (tag
Cified.

E The technical content of this part of ISO 15076 is identical to-that of ICC.1:2010.

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
ment (including any amendments) applies:

5-3, Photography and graphic technology — Density measurements — Part 3: Spectral condit|
639-1, Codes for the representationi of names of languages — Part 1: Alpha-2 code
IEC 646, Information technology — ISO 7-bit coded character set for information interchange

3166-1, Codes for thevrepresentation of names of countries and their subdivisions — Par
bS

3664, Graphictechnology and photography — Viewing conditions

13655, Graphic technology — Spectral measurement and colorimetric computation for ¢
jes

168586-2, Testing of prints and printing inks in graphic technology — Colour density measuren

pre

vhich it can
blour image
s) are also

For dated
referenced

ons

1: Country

raphic arts

ents on on-

S or off-press prints — Part 2. Instrument specifications for reflection densitometers and their c

libration

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 145, SMPTE C Color Monitor Colorimetry. Available from: <http://store.smpte.org/category-
s/22.htm>

Internet RFC 1321, The MD5 Message-Digest Algorithm, R. Rivest, April 1992, Available from Internet

<ftp

J/lwww.ietf.org/rfc/rfc1321.txt>

IEEE 754, Standard for Binary Floating-Point Arithmetic. Available from: <http://ieeexplore.ieee.org>
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3 Terms, definitions and abbreviated terms

31

Terms and definitions

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

3.141

adopted white
spectral radiance distribution as seen by an image capture or measurement device and converted to colour
signals that are considered to be perfectly achromatic and to have an observer adaptive luminance factor of

unity; i.e. cqt

NOTE 1 T
NOTE 2 N
measuremer
the illuminati
conditions fo

[1SO 22028}

3.1.2

ASCII text
sequence ¢
string being

313

big-endian
addressing
the byte ad

314

bit position

bits are nun

3.1.5

byte
8-bit unsign

3.1.6
byte offset
number of i

3.1.7
CIELAB
CIE1976 L

H | ot = | ot a4+ =f, 4+ it PAH 4
LASA® ] OI&IIGIO uralt arc vulioivucrIou tu \IUIIUOPUI A" AV y e | PUIIGUL VIS UlimuotTl
he adopted white can vary within a scene.

lo assumptions should be made concerning the relationship between the adapted or adopted white
ts of near perfectly reflecting diffusers in a scene, because measurements of such diffusets will depen

[ which a near perfectly reflecting diffuser will appear to be grey or coloured.

1]

5tring
f bytes, each containing a graphic character specified in ISO/AEC 646, the last character in
a NULL (character 0/0)

the bytes within a 16-bit, 32-bit or 64-bit value from the most significant to the least significan
ress increases

bered such that bit 0 is the least significant bit

ed binary integer

ytes from the’beginning of a field

[, a“‘and b* values calculated from nCIEXYZ according to CIE 15

and
H on

bn and viewing geometry, and other elements in the scene that can affect perception(lt is easy to arrgnge

the

, as

3.1.8
CIEXYZ

XYZ tristimulus values based on the CIE 1931 Standard Colorimetric Observer as defined in CIE 15

NOTE
3.1.9
nCIEXYZ
CIEXYZ val

NOTE

Y is expressed in candelas per square meter.

ues that have been uniformly scaled so that Y = 1,0 for the adopted white

In this part of ISO 15076, this is referred to as ICC-absolute colorimetry.
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3.1.10
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 permitted

by the encoding precision.

3.1.1

colourmanagement

communication of the associated data required for unambiguous interpretation of colour conter|t data, and

application of colour data conversions, as required, to produce the intended reproductions

NOTE 1 Colour content can consist of text, line art, graphics, and pictorial images, in raster or vector fornj, all of which

can pe colour managed.

NOTE 2  Colour management considers the characteristics of input and output devices’in determining colour data

conyersions for these devices.

3.1.12

colour rendering

mapping of image data representing the colour-space coordinates of the elements of 3 scene to

output-referred image data representing the colour-space coordinates of the elements of a reproduiction

NOTE Colour rendering generally consists of one or more of thefollowing:

— | compensating for differences in the input and output viewing-conditions,

— |tone scale and gamut mapping to map the scene‘colours onto the dynamic range and colour gamut of the
reproduction, and

— |applying preference adjustments.

[1SG 22028-1]

3.1.43

encoding maximum white

highlest luminance achromatic colour that can be represented using a specified colour encoding

NOTE For the purpose-of'this definition, a colour is achromatic if it has the same chromaticity as the agopted white.

Thechoice of the adopted white is an user decision.

3.1.14

fixed point

method of encoding a real number into binary by putting an implied binary point at a fixed bit positign

NOTE Many of the tag types defined in this part of ISO 15076 contain fixed point numbers. Several references can

be fpund (MetaFonts, etc.) illustrating the benefit of fixed point representation when compared to pure floating point

representation in very structured circumstances.

3.1.15

hexadecimal

numeral system with a radix, or base, of 16, written using the symbols 0—9 and A-F, or a—f

NOTE The notation used to indicate hexadecimal numbers in this part of ISO 15076 is xxh.

3.1.16

image state

attribute of a colour image encoding indicating the rendering state of the image data

[1ISO 22028-1]
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3.1.17
media white point
reference colour that is used as the basis for scaling of media relative transforms

NOTE In a reproduction process, this is usually the colour with the highest luminance that can be produced by an
imaging medium, measured using the specified measurement geometry. In a capture process this is usually the colour
associated with the device side encoding maximum white.

3.1.18
NULL
character coded in position 0/0 as specified in ISO/IEC 646

3.1.19
PCS
profile connhection space

colour spacg used to connect the source and destination profiles

NOTE $ee Annex D for a full description.

3.1.20
PCS adopted white
adopted whiite where the spectral radiance distribution is that of the PCS illuminant

31.21
PCS illuminant
illuminant ith the spectral radiance distribution of CIE illuminant D50 and nCIEXYZ X=0,964 2,
nCIEXYZ Y|=1,0, nCIEXYZ Z=0,824 9

3.1.22
PCSLAB
CIELAB values calculated from PCSXYZ

3.1.23
PCSLAB encoding
PCSLAB vglues that have been encoded as 8=bit or 16-bit numbers, or as floating point numbers

3.1.24

PCSXYZ
nCIEXYZ palues that have been linearly scaled so that PCSXYZ X=0,964 2, PCSXYZY=[1,0,
PCSXYZ Z [ 0,824 9 for media white

3.1.25
PCSXYZ encoding
PCSXYZ values that‘have been encoded as 16-bit numbers, or as floating point numbers

3.1.26
picture-referred image state
image state associated with image data that represents the colour-space coordinates of the elements of a
hardcopy or softcopy image, encompassing both original-referred image data and output-referred image data

NOTE 1 When the phrase “picture-referred” is used as a qualifier to an object, it implies that the object is in a
picture-referred image state. For example, picture-referred image data are image data in a picture-referred image state.

NOTE 2  Picture-referred image data will generally be colour-rendered for a specific real or virtual imaging medium and
viewing condition.

NOTE 3  Picture-referred image data can include image data that do not originate from an original scene, such as text,
line art, vector graphics and other forms of original artwork.

[1ISO 22028-1]
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27

rendering intent
style of mapping colour values from one image description to another

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

3.1.28

scene

spectral radiances of a view of the natural world as measured from a specified vantage point in space and at a
specified time

NOTE A scene can correspond to an actual view of the natural world or to a computer-generated
simylating such a view.

[1ISQ 22028-1]

3.1.

P9

spat colour

sing

valdes specified in a colour coordinate system

3.1.

B0

sigature
alphlanumerical 4-byte value, registered with the ICC

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

B1

viewing flare

veili

ng glare that is observed in a viewing envirdhment but not accounted for in radiometric me

made using a prescribed measurement geometby

[1ISQ 22028-1]

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

3.1.
veil
ligh
ima

B2
jng glare

je

[1SQ 22028-1]

3.2

Abbreviated terms

virtual scene

le colorant, identified by name, whose printing tone-values are specifiéd)independently fronmp the colour

asurements

, reflected from andmaging medium, that has not been modulated by the means used to produce the

ANSI American National Standards Institute

CIE

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

CLUT  Colour lookup table (multi-dimensional)

CMM Colour management module

CMY Cyan, magenta, yellow

CMYK Cyan, magenta, yellow, key (black)
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CRD Colour rendering dictionary
CRT Cathode-ray tube

EPS Encapsulated PostScript

ICC International Color Consortium
IEC International Electrotechnical Commission
ISO International Organization for Standardization

LCD Liguid crystal display

LUT Lgokup table

PCS Profile connection space
RGB Red, green, blue

TIFF Tagged Image File Format

TRC Taone reproduction curve

4 Basic nhumber types

41 Geng¢ral

The basic numeric types used in this part of ISO 15076.are defined in 4.2 to 4.15.
NOTE As defined in 7.1, all profile data is encoded-as big-endian.

4.2 datefimeNumber

A dateTimeNumber is a 12-byte value ‘representation of the time and date, where the byte usage is assigned
as specified in Table 1. The actual-values are encoded as 16-bit unsigned integers (ulnt16Number, see 4.10).

Table 1 — dateTimeNumber

Byte Field
position length Content Encoded as
bytes
Oto1 2 Number of the year (actual year, e.g. 1994) ulnt16Number
2to 3 2 Number of the month (1 to 12) ulnt16Number
4t05 2 Number of the day of the month (1 to 31) ulnt16Number
6to7 2 Number of hours (0 to 23) ulnt16Number
8t09 2 Number of minutes (0 to 59) ulnt16Number
10 to 11 2 Number of seconds (0 to 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. Programs
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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A float32Number shall be single-precision 32-bit floating-point number as specified in IEEE 754, excluding
un-normalized numbers, infinities, and “not a number” (NaN) values.

NOTE 1

NOTE 2
occur as a result of CMM computations.

4.4 positionNumber

A 32-bit IEEE 754 floating-point number has an 8-bit exponent and a 23-bit mantissa.

Although un-normalized numbers, infinities and NaN values are not stored in the ICC Profile, such values can

Posjtions of some data elements are indicated using a position offset with the data element’s'siz¢. This data
type allows this information to be stored as a single entity. Table 2 shows the positionNumber.encqding.
Table 2 — positionNumber encoding
B)_(t_e Field length Content Enc¢ded as
position bytes

D to 3 4 Offset to data element in bytes ulnt32Number

lto 7 4 Size of data element in bytes ulnt32Number
4.5 response16Number
A rgsponse16Number is an 8-byte value, used to associate a normalized device code with a mpasurement
valde, where byte usage shall be assigned as specified:in*Table 3.

Table 3 — response16Number
Bvte Field
y length Content Encoded|as
ppsition
bytes

D to 1 2 16-bit number in the interval [DeviceMin to DeviceMax]? ulnt16Number

D to 3 2 Reserved, shall be zero

4 to 7 4 Measurement value s15Fixed16Number
@ | DeviceMin is encoded a§.0000h and DeviceMax is encoded as FFFFh.
4.6| s15Fixed16Number
An p15Fixed16Number is a fixed signed 4-byte (32-bit) quantity which has 16 fractional bits gs shown in
Tabje 4.

Table 4 — s15Fixed16Number

© 1SO 2010 — All rights reserved
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4.7 u16Fixed16Number

A u16Fixed16Number is a fixed unsigned 4-byte (32-bit) quantity having 16 fractional bits as shown in Table 5.

Table 5 — u16Fixed16Number

Number Encoded as
0 00000000h
1,0 00010000h
65 535 + (65 535/65 536) FFFFFFFFh

4.8 u1Fixed15Number

A u1Fixed1pNumber is a fixed unsigned 2-byte (16-bit) quantity having15 fractional bits as-shown in Table|6.

Table 6 — u1Fixed15Number

Number Encoded, as
0 0000h
1,0 8000h
1+ (32767/32 768) FFFFh

4.9 u8Fixed8Number

A u8Fixed8Numberfixed is an unsigned 2-byte (16<hit)"quantity having 8 fractional bits as shown in Table 7.

Table 7 — u8Fixed8Number

Number Encoded as
0 0000h
1,0 0100h
255 + (255/256) FFFFh

4.10 ulnt16Number

A ulnt16Number is.an unsigned 2-byte (16-bit) integer.

4.11 ulnt32Number

A uInt32Number is an unsigned 4-byte (32-bit) integer.

4.12 ulnt64Number

A ulnt64Number is an unsigned 8-byte (64-bit) integer.

4.13 ulnt8Number

A uInt8Number is an unsigned 1-byte (8-bit) integer.
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4.14 XYZNumber

An XYZNumber is a set of three fixed signed 4-byte (32-bit) quantities used to encode CIEXYZ, nCIEXYZ, and
PCSXYZ tristimulus values where byte usage is assigned as specified in Table 8. Although the CIE specifies
that for reflecting and transmitting media Y should be normalized such that it has the value 100,0 for the
perfect diffusing reflector or transmitter, in this part of ISO 15076, for reasons of coding efficiency, Y is
specified such that it has the value 1,0 for the perfect diffusing reflector or transmitter for nCIEXYZ.

NOTE 1 Signed numbers are employed for this type to accommodate negative values arising during calculations.

Table 8 — XYZNumber

p :Bs)i/ttiin Fieltc)iylteeggth Content Encoded|as
D to 3 4 CIEXYZ X, nCIEXYZ X, or PCSXYZ X s16Fixed16Number
4 to 7 4 CIEXYZ Y, nCIEXYZY, or PCSXYZY s15Fixed16Number
8 to 11 4 CIEXYZ Z, nCIEXYZ Z, or PCSXYZ Z s15Fixed16Number

4.15 Seven-bit ASCII

Alpha-numeric values, and other input and output codes, shall’'gonform to the American Standafd Code for
Infofmation Interchange (ASCII) specified in ISO/IEC 646.

5 [Conformance

Any| colour management system, application, utility or device driver that claims conformance with this part of
ISO| 15076 shall have the ability to read the_ profiles as they are defined in this part of ISO [15076. Any
proffle-generating software and/or hardwaré._that claims conformance with this part of ISO 15076 shall have
the pbility to create profiles as they aresdefined in this part of ISO 15076. ICC conforming softwafe shall use
the |CC profiles in an appropriate manner.

Thig part of ISO 15076 requires-that signatures for CMM type, device manufacturer, device model | profile tags
and| profile tag types shall be registered to ensure that all profile data is uniquely defined. The|registration
authority for these data is the ICC Technical Secretary.

NOTE See the ICC.Web Site (www.color.org) for contact information.

6 [Profile.connection space, rendering intents, and device encoding

6.1| General considerations

The PCS is the reference colour space in which colours are encoded in order 1o provide an interface for
connecting source and destination transforms. The PCS values constitute an encoding of a CIE colorimetric
specification.

Four rendering intents are specified in this part of ISO 15076:

a) ICC-absolute colorimetric;

b) media-relative colorimetric;

c) perceptual;

d) saturation.

© 1SO 2010 — All rights reserved 9
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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 requirements for these rendering intents are given in 6.2 and discussed further in Annex D.

Profiles are required to contain transformations for one, or more, of these rendering intents. Clause 6 specifies
which rendering intents are required, and which are optional, for the various classes of profiles.

NOTE hen present, the colorimetricintentimageStateTag indicates the image state of the colorimetry produced by
the colorimefic intent transforms.

6.2 Rendering intents

6.2.1 General

The colorimetric rendering intents operate on measurement-based colorimetric valu€syas adapted to the PCS
adopted white chromaticity. This adaptation, when required, shall be indicated in the)chromaticAdaptationTag.
For the pufposes of this part of ISO 15076, chromatic adaptation should be calculated using the linear
Bradford mgdel. Details of this model are provided in Annex E.

NOTE 1 he original measurement values can be determined from PCS 4alues by applying the inverse chrorpatic
adaptation transformation. This inversion is not usually performed. Since the’PCS values are already adapted to the PCS
adopted whife chromaticity when constructing the profiles, neither the ¥orward nor the inverse chromatic adaptation
transforms need to be applied by the CMM in normal use of the profiles.

For the other intents transformations shall be assumed to betspecified relative to the PCS illuminant. Howgver,
for these transformations profiles are not required to spe€ify any chromatic adaptation that may have Heen
employed in the calculation of the transformation data,

In transforms for the media-relative and ICC-absolute colorimetric intents, for Input profiles the PCS vajues
may represgnt a colour rendering of the actual original captured. Likewise for Output profiles, the PCS values
may be colgur rendered by the output device to the actual medium. However, wherever ICC profiles are uged,
unless the ¢olorimetric intent image state.tag is present, the PCS values resulting from such transforms ghall
be interprefed as the colorimetry of the original and reproduction, regardless of whether such colorimetfy is
the actual polorimetry. If the colorimetric intent image state tag is present, then the interpretation of|the
colorimetry fof the resulting PCS values shall be according to the value recorded in that tag.

NOTE 2  All PCS colorimetpyis.picture-referred unless otherwise indicated in the colorimetric intent image state tag
6.2.2 Media-relative eolorimetric intents
Transformations for'this intent shall re-scale the in-gamut, chromatically adapted tristimulus values such [that

the white pgint of the actual medium is mapped to the PCS white point (for either input or output) as defingd in
6.3.2.

NOTE Transforms for the media-relative colorimetric intent represent media-relative measurements of the captured
original (for Input profiles), or media-relative colour reproductions produced by the output device (for Output profiles)
unless otherwise indicated in the colorimetricintentimageStateTag.

6.2.3 ICC-absolute colorimetric intent

Transformations for this intent shall leave the chromatically adapted nCIEXYZ tristimulus values of the
in-gamut colours unchanged.
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The DToB3 and BToD3 tags contain separate transforms for the ICC-absolute colorimetric intent. This allows
for an absolute expression of colorimetric data, limited only by the range of float32Number values. The
mediaWhitePointTag is not used in processing DToB3 and BToD3 tags.

When DToB3 and BToD3 tags are not present (or not used), 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 this way, ICC-absolute colorimetric rendering may be obtained
by using the media-relative colorimetric intent transformations (AToB1, BToA1) for the source and destination
profiles and scaling the PCS values by the ratio of the destination profile mediaWhitePointTag to the source
profile mediaWhitePointTag (see Annex D for more information). As specified in 9.2.34, for monitor profiles the
mediaWhitePointTag shall be set to the PCS white point (defined in 6.3.4.3). Likewise, if the viewer is
asstimed to completely adapt to the white point of the medium for any other media (i.e. the media|white looks
like [a perfect reflecting diffuser) the mediaWhitePointTag should be set to the PCS white point.

NOTE 1 Transforms for the ICC-absolute colorimetric intent represent measurements of the-captured ori
to a|hypothetical perfectly reflecting or transmitting diffuser (for Input profiles), or colour reproductions pro
output device relative to a hypothetical perfectly reflecting or transmitting diffuser (for Output profiles), unlg
indidated in the in the colorimetriclntentimageStateTag.

ginal relative
juced by the
ss otherwise

NOTE 2  This definition of ICC-absolute colorimetry is sometimes called “relative“Colorimetry” in CIE termipology, since

the dlata has been normalized relative to the perfect diffuser viewed under the same'illumination source as thg

6.2.4 Perceptual intent
In p
the
of t

erceptual transforms the PCS values represent hypothetical measurements of a colour repr
reference reflective medium. By extension, for the perceptual intent, the PCS represents the
nat reproduction as viewed in the reference viewing~environment by a human observer ada

sample.

bduction on
Bppearance
bted 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.
NOT

natu

E2 The perceptual intent is useful when. it is not required to exactly maintain image colorimetry (puch as with

ral images), with input and output media.that are substantially different.

NOT
and
com

E 3  When using the perceptual intent, the colour rendering to the reference medium serves to ensy
Output profiles from different_mianufacturers will work reasonably well together, although the results f
binations of profiles will likely-be_different due to the proprietary nature of the colour rendering contained i

re that Input
rom different
h this intent.

6.2.p Saturation intent

The)
trad

exact colour_rendering of the saturation intent is vendor specific and involves compromises such as

ng off presefvation of hue in order to preserve the vividness of pure colours.

6.3| Profile connection space

6.3.1 ~Chromatic adaptation

The PCS adopted white chromaticity shall be the chromaticity of the D50 illuminant defined in ISO 3664.
6.3.2 Colorimetric specification

6.3.21  General

The measurement parameters for the PCS, and all other colour spaces defined in this part of ISO 15076, shall
be based on ISO 13655. The colorimetry shall be assumed not to contain any flare or other defect caused by
inadequacies in the optical system of the instrument and illumination used to make the measurements, but
shall be assumed to include the surface reflection component normally associated with the prescribed
measurement geometry.
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The PCS colour space encodings shall be based on media-relative colorimetry in which tristimulus values are
relative to the values in the mediaWhitePointTag. For the perceptual rendering intent the medium for
calculation of the media-relative colorimetry shall be the reference medium defined in 6.3.3.

6.3.2.2

Translation between media-relative colorimetric data and ICC-absolute colorimetric data

The translation from ICC-absolute colorimetric data to media-relative colorimetry data is given by

Equations (1) to (3).

X —{ i —‘X
r—| 4 a

A mw |

where

X, Y, 7

r e 4qr

X, Y,

a -a

me’ YnW’ mw

X, ¥,

The translation from media-relative colorimetry data\'to ICC-absolute colorimetric data is given

Equations (#) to (6):

X
X, =W | x

where

XY, Z

are the media-relative colorimetric data (i.e. PCSXYZ);
are the ICC-absolute colorimetric data (i.e. nNCIEXYZ);

are the nCIEXYZ values of the media» white point as specified
mediaWhitePointTag;

are the PCSXYZ values of the PCS white point defined in 6.3.4.3.

are the CIE tristimulus values;

in

Xo Y, Z,

6.3.2.3

are the CIE values of the illuminant white point.

Computation of PCSLAB

(1)

)

©)

the

by

(4)

®)

(6)

When values are encoded as PCSLAB, these shall be computed from the PCSXYZ tristimulus values as
specified in Annex A, noting that:

n

12

is replaced by

Xa

X
-r (or
Xj mw

)

(7)
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r is replaced by Yo (or Ya )
Yn YI me

H Zr a
- isreplacedby = (or

n i

6.3.3 Reference viewing environment and medium for the perceptual rendering intent

6.3.3.1

General

1:2010(E)

(8)

©)

Bec
des
PCS
can
the

ause perceptual rendering generally involves mapping the colours of a source to be well

suited for a

ination medium (i.e. colour rendering and/or colour re-rendering), it is desirable that thepercgptual intent

b reference medium (PRM) and associated viewing conditions be well-defined. Then, the sa
perceptually render from the source to the PRM, and the destination profile can perceptually
PRM to the destination medium. The PRM, in the PCS, serves as th&“common i

representation. Well-defined viewing conditions are required because they will affectithe appearan

con

Per
algg
des
spe
that|
maq
that
poir
afu
mat

6.3.

The
of 8
wh
poir

NOT

6.3.

Per
gamn
des
tran
tran

ent represented on the PRM.

ceptual rendering remains a proprietary art, due both to the current state of perceptus
rithms, and also to the fact that viewer and application specific preferences can affect the
red reproduction (when exact colour matching is not the objective). It is not practical or

Cify standard perceptual rendering algorithms. Consequently, itis*also not practical or desirab

urce profile
render from
htermediate
ce of colour

| rendering
nature of a
esirable to
e to require

perceptual rendering intents match an exact perceptual intent reference medium gamut (PRMG). Gamut

ping could be applied to clip the results of a perceptual rendering algorithm to a specific targe
would result in a loss of information and invertiblility. Therefore, the reference medium white
t, and viewing conditions attributes of the PRM are.defined precisely, and the PRM gamut is d
pzy target that can be used as the aim of perceptuahrendering transforms, but does not have t
Ched.

B.2  Perceptual intent reference medium (PRM) characteristics

reference medium is defined as ahypothetical print on a substrate specified to have a neutral
D %. The darkest printable colour on'this medium is assumed to have a neutral reflectance of
h is 0,347 31 % of the substrate’ reflectance. These shall be assumed to be the white poin
t of the reference medium respectively.

E The reference medium therefore has a linear dynamic range of 287,9 : 1 and a density range of 2
3.3  Perceptualiintent reference medium gamut (PRMG)
ceptual rendering intent and saturation rendering intent transforms may optionally use the refle

ut spegcified in ISO 12640-3, and provided in Table 9, as the PRMG. This colour gamu
cription is intended only as an optional target for perceptual and saturation rendering intents
sforms should not clip to it. It is provided to enable improved interoperability of perceptual an
sforms.

gamut, but
point, black
efined to be
b be exactly

reflectance
D,309 11 %,
t and black

459 3.

ction colour
t boundary
, and these
H saturation
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Table 9 — Maximum chroma values C,,

hgp Maximum C;b for L*=

(1131373 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | 85 | 90 | 95 | 100

0 0 11 | 26 | 39 | 52 | 64 | 74 | 83 | 91 [ 92 | 91 | 87 [ 82 | 75 | 67 | 57 | 47 | 37 | 25 | 13 0
10 0 10 | 24 | 38 | 50 | 62 | 73 | 82 | 90 [ 92 | 91 | 87 [ 82 | 75 | 67 | 58 | 48 | 37 | 26 | 13 0
20 0 10 | 23 | 37 | 50 | 62 | 73 | 84 | 93 [ 94 | 94 | 90 [ 85 | 78 | 70 | 60 | 50 | 39 | 27 | 14 0
30 0 9 22 | 35 | 48 | 61 | 74 | 86 | 98 (100|101 | 96 | 90 | 83 | 75 | 65 | 54 | 42 | 30 | 15 0
40 0 8 21 | 34 | 47 | 60 | 73 | 83 | 93 [ 97 | 101 | 99 [ 97 | 90 | 83 | 73 | 61 | 47 | 34 | 17 0
50 0 8 20 | 32 | 43 | 55 | 66 | 77 | 88 [ 95 | 99 |101 /100 98 | 92 | 85 | 72 | 56 | 40 | 20 0
60 0 7 17 | 27 | 37 | 47 | 57 | 67 | 76 | 84 [ 91 | 96 | 100 [ 102 | 103 | 98 | 90 | 72 | 51 | 26 0
70 0 6 16 | 25 | 34 | 43 | 52 | 60 | 68 | 76 [ 83 | 90 | 96 [ 100 | 104 | 107 | 109 | 100 | 74 ({37 0
80 0 6 15 | 23 | 32 | 40 | 48 | 57 | 64 | 71 [ 78 | 85 | 91 | 97 | 103|107 | 110 | 113 [ 110}/ 70 0
90 0 6 14 | 22 | 30 [ 39 | 47 | 55 | 62 | 68 | 75 | 82 | 88 | 95 | 101 | 106 | 112 | 117120 | 123 || O
100 0 6 14 | 22 | 30 | 38 | 46 | 54 | 61 | 68 | 74 | 81 | 88 | 94 | 100 | 106 | 109 }112 | 112 | 92 0
110 0 6 14 | 22 | 31 | 39 | 47 | 55 | 63 | 69 [ 76 | 83 | 89 | 96 | 100 | 103 | 106/ 1y107 | 102 | 75 0
120 0 6 15 | 24 | 32 | 41 | 49 | 58 | 66 | 73 [ 80 | 87 | 93 | 98 | 101 | 102499 | 91 [ 73 | 50 0
130 0 6 16 | 25 | 35 | 44 | 54 | 63 | 72 | 80 [ 87 | 93 | 97 (101 | 99 | 94~ 86 | 73 | 56 | 34 0
140 0 7 18 | 28 | 38 | 48 | 57 | 67 | 77 | 86 [ 95 | 98 | 101 | 97 | 93 85 | 75 | 61 | 44 | 26 0
150 0 7 19 | 30 | 40 [ 51 | 62 | 72 | 83 | 92 [ 97 | 99 | 96 | 91 /85~ 76 | 66 | 52 | 37 | 22 0
160 0 7 |20 |32 |44 | 56 | 68 | 80| 92 (96 | 99 | 97 [ 92 | 82 [)79 | 70 | 59 | 46 | 33 | 19 0
170 0 8 20 | 32 | 43 | 53 | 64 | 75 | 85 [ 91 | 96 | 93 | 89+ 82 | 75 | 65 | 55 | 42 | 30 | 17 0
180 0 8 20 | 31 [ 41 | 52 [ 62 | 72 | 81 [ 87 | 92 | 90 [ 86)" 79 | 71 | 61 | 52 | 40 | 28 | 15 0
190 0 8 20 | 30 [ 40 | 50 [ 60 | 68 | 76 | 82 | 87 | 85 (82 | 76 | 69 | 60 | 50 | 39 | 27 | 14 0
200 0 8 | 20 | 30 (38|47 | 56 | 63 | 70 [ 76 | 82 | 81+ 77 | 72 | 66 | 58 | 49 | 38 | 27 | 14 0
210 0 8 | 20|29 (37 |46 | 53 | 60 | 66 [ 73 | 79580 [ 75 | 70 | 64 | 57 | 49 | 38 | 27 | 14 0
220 0 8 20 | 29 (37 | 45 | 52 | 59 | 65 | 71 |\¥6 | 75 | 72 | 68 | 63 | 56 | 48 | 38 | 27 | 14 0
230 0 9 20 | 29 [ 38 | 46 | 53 | 59 | 65 | %0 75 | 73 | 71 | 66 | 61 | 54 | 46 | 36 | 26 | 13 0
240 0 10 | 22 | 31 | 40 | 48 | 55 | 61 | 67|71 | 74 | 70 [ 66 | 61 | 56 | 49 | 41 [ 32 | 23 | 12 0
250 0 11 | 24 | 34 | 43 | 51 | 59 | 65 (~70*| 73 | 71 | 68 [ 63 | 58 | 52 [ 45 | 38 | 30 | 21 | 11 0
260 0 14 | 27 | 38 | 48 | 57 | 64 | 69 | 73 | 73 | 70 | 66 [ 61 | 56 | 50 | 43 | 35 | 28 | 20 | 10 0
270 0 17 | 32 | 45 | 55 | 65 | 7075 | 75 | 73 | 70 | 66 [ 61 | 55 | 49 | 42 | 34 | 27 | 19 | 10 0
280 0 21 | 42 [ 55 | 68 | 75 (/81 80 | 79 [ 76 | 72 | 67 | 61 | 55 | 49 | 41 | 34 | 26 | 18 9 0
290 0 26 | 52 [ 68 | 83 | 86~ .89 | 87 | 84 [ 80 | 75 | 69 | 63 | 57 | 50 | 42 | 35 [ 27 | 18 | 10 0
300 0 25 169 [ 82 | 95094 | 93 | 91 | 88 [ 85 | 79 | 73 | 66 | 59 | 52 | 44 | 36 | 28 | 19 | 10 0
310 0 21 | 51 [ 74 | 997) 97 [100| 98 | 95 [ 90 | 84 | 77 | 70 | 63 | 55 | 47 | 39 [ 30 | 20 | 10 0
320 0 18 | 41 | 627).79 | 91 | 102 101]| 98 | 95 | 89 | 83 [ 76 | 68 | 60 [ 51 | 42 | 32 | 22 | 11 0
330 0 16 | 35 [.53~] 71 | 82 | 91 | 100|104 (102 | 98 | 91 [ 84 | 76 | 67 | 57 | 47 | 36 | 24 | 12 0
340 0 14 | 31\]\46 | 61 | 73 | 83 | 92 | 101103 | 99 | 95 [ 89 | 80 | 71 | 61 | 50 | 38 | 26 | 13 0
350 0 12,/\28"| 42 | 55 | 68 | 77 | 86 | 94 [ 96 | 93 | 90 [ 85 | 77 | 68 | 58 | 48 | 37 | 25 | 13 0
The L* C* anfl fvalues specified in this table are relative to the reference medium white with a reflectance factor of 0,89. To calcylate
values relative-te-a-perfect-reflecting-diffuser—i-is—+ Fy-te-eorvert-the-table-valvestet-andLratltes,-seate-the—resulting-tHand

J 5
Z values by a factor of 0,89, and convert back to L* C*and 4 relative to the perfect reflecting diffuser.
The values in this table are calculated for illuminant D50 and the CIE 1931, 2°, standard observer.

NOTE If the resolution of the data needs to be finer it would normally be adequate to obtain it by linear interpolation of the quoted data.

When the PRMG is used as the target colour gamut for perceptual and saturation transforms, this should be
indicated with the corresponding profile tags as described in 9.2.37 and in 9.2.46.

Furthermore, as several popular source-to-destination colour re-rendering algorithms are defined via

transformations of primaries and secondaries, approximate locations for red, green, blue, cyan, magenta and
yellow in the PRMG have also been specified. These coordinates are provided in Table 10.
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Table 10 — PRMG “primary and secondary” colours

co?)‘:clj?:;te Red Yellow Green Cyan Blue Magenta
Lap 41 95 60 50 21 42
Cab 98 123 100 76 95 102
P 29 90 140 220 300 340

6.3.8.4 Perceptual intent reference medium viewing conditions
The]
arts
ima
imm
The
of t
view
com

reference viewing environment shall be based on standard viewing condition P2, as.spécified for graphic
and photography in ISO 3664, but extended to include an “average” surround, i.e..the illumination of the
je shall be assumed to be similar to the illumination of the rest of the environment. The surfaces
ediately surrounding the image shall be assumed to be a uniform matt grey-with a reflectance of 20 %.
reference viewing environment shall also be assumed to have a level of viewing flare of 0,007 5 (3/4 %)
ne luminance of the reference medium in the reference viewing environment (1,06 cd/m?). If the actual
ing environment differs from the reference viewing environment pereeptual transforms shall|be used to
pensate for the difference in viewing environments.

NOTE ISO 3664 describes the appropriate illumination level for practical appraisal of prints as 500 Ix (
spegified to be typical of the level found in actual home and office viewing environments. This was deeme
appiopriate for the reference viewing environment.

P2), which is
0 to be most

6.3.4 Colour space encodings for the PCS

6.3.4.1 General
The)
spe
PC{

colorimetric data defined in 6.3.2 and_6.3-3 may be specified either as PCSXYZ or PCSLAB
cified as PCSXYZ data they shall be ;encoded using 16 bits per component while when

data. When
pecified as

q

4

with
floa

bLAB data they shall be encoded @s either 8 bits per component or 16 bits per component.
in the context of DToBx and BToDx tags PCSXYZ or PCSLAB data shall be enc
32Number values that directly.gxpress PCSXYZ or PCSLAB colorimetry.

Whe

n converting from float32Number-based to integer-based encoding, component-wise clippi

\dditionally,
bded using

hg shall be

applied if the floating-point.value is outside the range that can be encoded as integers.

NOTE 1 These alternative methods are provided in order to satisfy conflicting requirements for accuracy] and storage
e encodings

ents such as

spagde. The profile~header specifies which encoding method has been used. While supporting multip
incre¢ases the complexity of colour management, it provides flexibility in addressing different user requirem
cololir accuragy and memory footprint.

bction space.

4 benefit from

I \ transforms.

The AToB results are not rounded to the nearest encodlng value (AToB and BToA transforms are deflned in 10.10 and
10.11)

6.3.4.2 General PCS encoding

For the 16-bit integer based PCSXYZ encoding, each component (PCSXYZ X, PCSXYZ Y, and PCSXYZ 7) is
encoded as a u1Fixed15Number. This encoding was chosen to allow for PCSXYZ values that have an X or Z
greater than 1,0.

For the XYZNumber based PCSXYZ encoding, each component (PCSXYZ X, PCSXYZ Y, and PCSXYZ 2) is
encoded as a s15Fixed16Number. For the float32Number-based PCS encodings the actual PCSXYZ or
PCSLAB values are directly encoded. The relationship between PCSXYZ encodings is shown in Table 11.
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Table 11 — PCSXYZ X, Y or Z encoding

Value (X, Y or Z7) u1Fixed15Number s15Fixed16Number float32Number
0,0 0000h 00000000h 0,0
1,0 8000h 00010000h 1,0
1,0 + (32 767,0 / 32 768,0) FFFFh 0001FFFENh 1,999 969 482 421 875

NOTE

1,999 969 482 421 875is 1,0 + 32 767,0 / 32 768,0 expressed as a float32Number.

For the PCSLAB encodings, the PCSLAB L* values have a different encoding than the PCSLAB «* and

PCSLAB b*[values. The PCSLAB L™ encoding IS shown in Table 12
Table 12 — PCSLAB L* encoding
Value (PCSLAB L*) ulnt8Number ulnt16Number | float32Number
0 00h 0000h 050
100,0 FFh FFFFh 100,0
The PCSLAB «* and PCSLAB 5* encoding is shown in Table 13.
Table 13 — PCSLAB «* or PCSLAB /* encoding
Value (PCSLAB a* or PCSLAB »*) ulnt8Number ulnt’6Number | float32Number
-128,0 00h 0000h -128,0
0 80h 8080h 0,0
127,0 FFh FFFFh 127,0
NOTE 1 The integer encoding is not “two’s complement” encoding, but a linear scaling after an offset of 128.
encoding wap chosen to prevent discontinuities in CLLUTs when going from negative to positive values.
NOTE 2  Ijis possible to convert between the 8-bit and 16-bit encodings by multiplying or dividing by 257. (See A.4.
NOTE 3  Both the lut16Type and the _namedColor2Type tag types (and only those tag types) use a legacy 1
encoding of PCSLAB L*, PCSLAB a* and PCSLAB 5* which is retained for backwards compatibility with an earlier p

version (vers|

6.3.4.3 H

In transfornps for the media-relative colorimetric, perceptual, and saturation rendering intents (all intents 9

than ICC-a
formats as

NOTE i

on 2). To avoid confusioh this encoding is specified in 10.8 “lut16Type”.

CS encodingsforwhite and black

bsolute Colorimetric), the white point of the medium is represented in PCSXYZ and PCS
shown-in. Table 14.

orthe perceptual intent, the medium is the perceptual reference medium.

This

|B-bit
ofile

ther
| AB

16

Table 14 — Encodings of PCS white point

Component Value 8-bit encoding 16-bit encoding
PCSLAB L* 100 FFh FFFFh
PCSLAB a* 0 80h 8080h
PCSLAB b* 0 80h 8080h
PCSXYZ X 0,964 2 — 7B6Bh
PCSXYZ Y 1,000 0 — 8000h
PCSXYZ Z 0,824 9 — 6996h
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In transforms for all intents the perfect absorber (a theoretical medium that reflects absolutely no light) is
represented in PCSXYZ and PCSLAB formats as shown in Table 15. Other reflectance values are mapped
linearly to PCSXYZ.

Table 15 — Perfect absorber encodings

Component Value 8-bit encoding 16-bit encoding
PCSLAB L* 0,0 00h 0000h
PCSLAB a* 0,0 80h 8080h
PESEABH- 6;6 86 8666Hh
PCSXYZ X 0,0 — 0000h
PCSXYZY 0,0 — 0000h
PCSXYZ Z 0,0 — 0000h

In tfansforms for the perceptual intent, the black point of the perceptual reference medium ig defined in
Tabje 16 in PCSLAB and PCSXYZ.

Table 16 — Encodings of the perceptual reference(medium black point

Component Value 8-bit encoding 16-bit encoding
PCSLAB L* 3,137 3 08h 0808h
PCSLAB a* 0,0 80h 8080h
PCSLAB »* 0,0 80h 8080h
PCSXYZ X 0,003 357 — 006Eh
PCSXYZ Y 0,003 479 — 0072h
PCSXYZ z 0,002,869 — 005Eh

NOTE Due te-limited numerical precision, PCSXYZ Y might not exactly

match PCSLAB L*.

6.4| Converting between PCSXYZ and PCSLAB encodings

Conversions between the)PCSXYZ and PCSLAB encodings shall use the equations of the form [specified in
ISO| 13655 with apprépriate adjustments for the range.

When converting.to integer-based encodings, any colours in the PCSXYZ encoding range that arg outside of
the PCSLAB<{encoding range shall be clipped on a per-component basis to the outside limits of the range of
PCS$LAB when transforming from PCSXYZ into PCSLAB. Conversely, any colours that occur in the PCSLAB
encpding range that are outside of the encoding range of PCSXYZ shall be clipped on a per-component basis
to thePCSXYZ range when transforming from PCSLAB into PCSXYZ.

When converting to float32Number-based encodings, conversion between PCSXYZ and PCSLAB is
performed and encoded using the float32Number encoding of PCS values as defined in 6.3.4.2. No clipping is
performed. In order to calculate PCSLAB values from negative PCSXYZ values, the straight line portion of the
PCSLAB colour component transfer function below 0,008 856 shall be extended linearly below zero.

6.5 Device encoding

The specification of device value encoding is determined by the device. Normally, device values in the range
of 0,0 to 1,0 are encoded using a 0 to 255 (FFh) range when using 8 bits and are encoded using a 0 to 65 535
(FFFFh) range when using 16 bits. When encoding using float32Number values in DToBx and BToDx tags,
device values may be outside the 0,0 to 1,0 range.
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7 Profile requirements

7.1 General
7.1.1  AnICC profile shall include the following elements, in the order shown, as a single file:
a) a 128-byte profile header as defined in 7.2;

b) a profile tag table as defined in 7.3;

c) a profiletaggedetementdataas defimed 74~ Q
This is illusfrated in Figure 6. (I/Q'\
o
____________________ QJQ/\
Profile N
header —\6§3 bytes
s‘\
& O
____________________ Tag counto\)' — 4 bytes
Tag Sig O“\\} "Size 12 bytes for
table R each tag
—
©
=T
_______________ & °
Tagged Various sizes
element
data
S

Figure 6 — Profile structure
7.1.2 The required tags for each profile type are tabulated in Clause 8. The definition of all publicly available

tags and their signatures is contained in Clause 9 along with the permitted tag types for each tag. Tag types
are defined in Clause 10.
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a) all profile data shall be encoded as big-endian;
b) the first set of tagged element data shall immediately follow the tag table;
c) all tagged element data, including the last, shall be padded by no more than three following pad bytes to
reach a 4-byte boundary;
d) all pad bytes shall be NULL (as defined in ISO/IEC 646, character 0/0).
NOTE 1 This implies that the length is required to be a multiple of four.
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
7.21 General requirements
The| profile header provides the necessary information to allow a receiving‘system to properly seafch and sort
ICC| profiles. The profile header is 128 bytes in length and contains 18 fields. Table 17 gives the byte position,
field length, and content of each element in the profile header. The encoding of the field contents| shall be as
defiped in 7.2.2 t0 7.2.19.
NOTE 1 Having a fixed length header allows for performance. enhancements in profile searching|and sorting
appljcations.
NOTE 2  For ColorSpace and Abstract profiles (see 8.7 and\8.8) some of these fields are not relevant and [can be set to
zero|
Table 17— Profile header fields
B)_/t_e Field length Field contents Encpded as
ppsition bytes
D to 3 4 Profile size UInt32Number
1 to 7 4 Preferred CMM type Sep 7.2.3
8 to 11 4 Profile version number Sep 7.2.4
1R to 15 4 Rrofile/Device class Sep 7.2.5
1p to 19 4 Colour space of data (possibly a derived space) Sep 7.2.6
2p to 23 4 PCS Sep 7.2.7
24 to 35 12 Date and time this profile was first created dateTimeNumber
3p to 39 ‘acsp’ (61637370h) profile file signature Sep 7.2.9
4D to43 Primary platform signature Seg 7.2.10
T . Profile flags to indicate various options for the CMM such as
44to A7 % o - - " See 7.2.11
distributed processing and caching options
48 to 51 Device manufacturer of the device for which this profile is created See 7.2.12
52 to 55 Device model of the device for which this profile is created See 7.2.13
56 to 63 8 E})/E\élce attributes unique to the particular device setup such as media See 7.2.14
64 to 67 4 Rendering Intent See 7.2.15
68 to 79 12 The nCIEXYZ values of the illuminant of the PCS XYZNumber
80 to 83 4 Profile creator signature See 7.2.17
84 to 99 16 Profile ID See 7.2.18
100 to 127 28 Bytes reserved for future expansion and shall be set to zero (00h)
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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 Pref

erred 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 5). If no preferred CMM is identified, this field shall be set to zero

(00000000h

N

7.2.4 Pro

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

NOTE £
and profile ¢
specification
processed b
whereas add

7.2.5 Pro
This field sH

There are t
basic devic
standard im
which may|
DeviceLink,

ile version field (bytes 8 to 11)

version with which the profile is compliant shall be encoded as binary-coded decimal in the pr
. The first byte (byte 8) shall identify the major version and byte 9 shall identify/the’ minor ver
version in each 4-bit half of the byte. Bytes 10 and 11 are reserved and shall ‘be set to zero.
hinor versions are set by the International Color Consortium. The profile version number consis
t of ISO 15076 is “4.3.0.0” (encoded as 04300000h).

major version number change occurs only when changes made to the specification require that both C
enerating software be upgraded in order to correctly use or produce profiles conforming to the rey
A minor version number change will occur when profiles conforming.to the revised specification ca
y existing CMMs. For example, adding a required tag would reqgire”a major revision to the specificq
ng an optional tag would only require a minor revision.

ile/device class field (bytes 12 to15)

all contain one of the profile class signatures shown in Table 18.

nree basic classes of device profiles, whichyare Input, Display and Output. In addition to the
plementation for use by the CMM in.general colour processing, or for the convenience of C

use these types to store calculated transforms. These four additional profile classes
ColorSpace, Abstract and NamedColor.

Table 18 — Profile classes

t
b profile classes, four additional colour(processing profiles are defined. These profiles provig‘e a

pfile
Sion
The
tent

MMs
ised
N be
tion,

ree

Ms
are

Profile class Signature Hex encoding
Ingut device profile ‘scnr’ 73636E72h
Digplay device profile ‘mntr’ 6D6E7472h
Output device profile ‘prtr’ 70727472h
DeyiceLink profile ‘link’ 6C696E6GBh
ColarSpace profile ‘spac’ 73706163h
Abstract profile ‘abst’ 61627374h
NamedColor profile ‘nmcl’ 6E6D636Ch

7.2.6 Data colour space field (bytes 16 to 20)

This field shall contain the signature of the data colour space expected on the A side (device side) of the
profile transforms. The names and signatures of the permitted data colour spaces are shown in Table 19.
Signatures are left justified.

20
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Colour space type Signature Hex encoding
nCIEXYZ or PCSXYZ2 ‘Xyz’ 58595A20h
CIELAB or PCSLABP ‘Lab’ 4C616220h
CIELUV ‘Luv’ 4C757620h
YCbCr ‘YCbr’ 59436272h
CIEYxy Yxy’ 59787920h
RGB ‘RGB”’ 52474220h
Gray ‘GRAY’ 47524459h
HSV ‘HSV’ 48635620h
HLS ‘HLS’ 484C5320h
CMYK ‘CMYK’ 434D594Bh
CMY ‘CMY”’ 434D5920h
2 colour ‘2CLhR 32434C52h
3 colour (other than those listed above) ‘3CLR’ 33434C52h
4 colour (other than CMYK) ‘4CLR’ 34434C52h
5 colour ‘5CLR’ 35434C52h
6 colour ‘6CLR’ 36434C52h
7 colour ‘7CLR’ 37434C52h
8 colour ‘8CLR’ 38434C52h
9 colour ‘OCLR’ 39434C52h
10 colour ‘ACLR’ 41434C52h
11 colour ‘BCLR’ 42434C52h
12 colour ‘CCLR’ 43434C52h
13 colour ‘DCLR’ 44434C52h
14 colour ‘ECLR’ 45434C52h
15 colour ‘FCLR’ 46434C52h
@  The signature 'XYZ' refers to nCIEXYZ or PCSXYZ depending upon the context.

b The signature 'Lab’ refers to CIELAB or PCSLAB depending upon the context.
7“PCS field (bytes 20 to 23)

For all profile classes (see Table 18), other than a DeviceLink profile, the PCS encoding shall be either
PCSXYZ or PCSLAB and the signature shall be as defined in Table 19. When the profile/device class is a
DeviceLink profile, the value of the PCS shall be the appropriate data colour space from Table 19. The field
represents the colour space on the B side (PCS side) of the transform.

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.

© 1SO 2010 — All rights reserved
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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 are shown in
Table 20. If there is no primary platform identified, this field shall be set to zero (00000000h).

Table 20 — Primary plattorms

Primary platform Signature Hex encoding
Apple Computer, Inc. ‘APPL’ 4150504Ch
Migrosoft Corporation ‘MSFT’ 4D534654h
Silicon Graphics, Inc. ‘SGI”’ 534.74920h
Suh Microsystems, Inc. ‘SUNW’ 53554E57h

7.2.11 Profile flags field (bytes 44 to 47)

The profile flags field shall contain flags to indicate various hints for the CMM such as distributed proces
and cachinT options. The least-significant 16 bits are reserved for the’ICC. Flags in bit positions 0 and 1 §

be used as|indicated in Table 21. Annex B describes embeddingZdevice profiles within EPS, TIFF, JFIF

GIF image files.

Table 21 — Profile flags

Bit Field length Field contents
bosition bits
0 1 Embedded profile (0 if not embedded, 1 if embedded in file)

1

1

Profile cannot be used independently of the embedded colour data
(set to 1 if true, O if false)

7.2.12 Devjce manufacturer-field (bytes 48 to 51)

5ing
hall
and

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

contained i the appropriate section of the ICC signature registry found at www.color.org (see Clause 5). |
used this figld shall:be set to zero (00000000h).

7.2.13 De

)
7

not

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 5). If not used this
field shall be set to zero (00000000h).

7.2.14 Device attributes field (bytes 56 to 63)

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 defined by the ICC. Bit
usage shall be used as shown in Table 22.

22
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Table 22 — Device attributes

Field length

Bit position bits

Attribute

0 1 Reflective (0) or transparency (1)
1 1 Glossy (0) or matte (1)

2 1 Media polarity, positive (0) or negative (1)
3 1 Colour media (0), black & white media (1)

4 to 31 28 Reserved (set to binary zero)

32 to 63 32 Use not defined by ICC (vendor specific)

NOTE Notice that bits 0, 1, 2, and 3 describe the media, not the device. For example, a profile’ for g
colour scanner that has been loaded with black & white film will have bit 3 set on, regardless ofithe value i
the data colour space field (see 7.2.6). If the media is not inherently “colour” or “black & white’{such as thq
paper in an inkjet printer), the reproduction takes on the property of the device. Thus, an inkjet-printer loaded
with a colour ink cartridge can be thought to have “colour” media.

7.2.15 Rendering intent field (bytes 64 to 67)

Thel rendering intent field shall specify the rendering intent which! should be used (or, in thg case of a
DeviceLink profile, was used) when this profile is (was) combined'with another profile. In a sequehce of more
than two profiles, it applies to the combination of this profile and the next profile in the sequence and not to the
entife sequence. Typically, the user or application will set.the rendering intent dynamically af runtime or
embedding time. Therefore, this flag may not have any meaning until the profile is used in some ¢ontext, e.qg.
in a|DeviceLink or an embedded source profile.

Thelfield is a ulnt32Number in which the least-significant 16 bits shall be used to encode the rendgring intent.
Thel most significant 16 bits shall be set to zero.(0000h).

The| defined rendering intents are perceptual, media-relative colorimetric, saturation and I€C-absolute
colgrimetric. These shall be identified using the values shown in Table 23.

Table 23 — Rendering intents

Rendering intent Value
Perceptual 0
Media-relative colorimetric 1
Saturation 2
ICC-absolute colorimetric 3

7.2.16 PCS illuminant field (Bytes 68 to 79)

The PCS illuminant field shall contain the nCIEXYZ values X=0,964 2, Y=1,0 and Z= 0,824 9 encoded as
an XYZNumber. See Annex A for further details.

NOTE These values are the nCIEXYZ values of CIE illuminant D50
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).
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7.2.18 Profile ID field (bytes 84 to 99)

This field, if not zero (00h), shall hold the Profile ID. The Profile ID shall be calculated using the MD5
fingerprinting method as defined in Internet RFC 1321. The entire profile, whose length is given by the size
field in the header, with 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) in the profile header temporarily set to zeros (00h), shall be
used to calculate the ID. A profile ID field value of zero (00h) shall indicate that a profile ID has not been
calculated.

It is suggested 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 Overview

The tag tabje acts as a table of contents for the tags and an index into the tag data’element in the profilgs. It
shall considt of a 4-byte entry that contains a count of the number of tags in the‘table followed by a serigs of
12-byte enfries with one entry for each tag. The tag table therefore contains 4+12n bytes where » is| the
number of fags contained in the profile. The entries for the tags within the table are not required to be in|any
particular ofder nor are they required to match the sequence of tag data element within the profile.

Each 12-byte tag entry following the tag count shall consist of a 4:byte tag signature, a 4-byte offset to dgfine
the beginnipg of the tag data element, and a 4-byte entry identifying the length of the tag data element in
bytes. Tablg¢ 24 illustrates the structure for this tag table. 7.3;2 to 7.3.5 specify the position and content of the
entries composing the tag table.

Table 24 — Tag table structure

Byte offset @ Fielgylteeggth Content Encoded as
Oto3 4 Tiag count (n)
4t07 4 Tag Signature
8to 11 4 Offset to beginning of tag data element ulnt32Number
12to0 15 4 Size of tag data element ulnt32Number
6 to (121+3) 12(n-1) S&%r;aet;ﬁn tzfiietaggd size respectively of
n is the number of tags contained in the profile
a .?I'he byte offset shown in this table is with respect to the 128-byte header. Thus the tag table starts at byte
positiom+28:

7.3.2 Tag count (byte position 0 to 3)
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 to 7 and repeating)

Byte positions 4 to 7 (and repeating at 12-byte intervals) shall specify the signature of a tag listed in Clause 10,
or of a private tag. Signatures of private tags shall be registered with the ICC as defined in Clause 5.
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Byte positions 8 to 11 (and repeating at 12-byte intervals) shall specify the address of the beginning of the tag
data element, with respect to the beginning of the profile data stream (which has an address of zero), encoded
as a ulnt32Number.

NOTE 1

For profiles that are not embedded, the number specified is the same as the file offset.

All tag data elements shall start on a 4-byte boundary (relative to the start of the profile data stream) and the
two least-significant bits of each tag data offset shall be zero. This means that a tag starting with a 32-bit value
will be properly aligned without the tag handler needing to know the contents of the tag.

NOT
of th

7.3.
Thel

The)
pad

7.4

The)
last

The)
rest

8

8.1

8.2

(These required tags are also given'in tabular form in Annex G.)

NOT

are fequired in order to compfise’a legal profile of each type.

The)
If a
to
ider
mig
ade

E2
e number of bytes in the data type.

5 Tag data element size (byte position 12 to 15 and repeating)
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
Hing 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 no more than three follewing pad bytes to reach a 4-byte|

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

Required tags

General

to 8.9 identify the tags that are‘required, in addition to the header defined in 7.2, for each

E Profiles can includeadditional tags beyond those listed as required. The explicitly listed tags are

intent of requiring.certain tags with each type of profile is to provide a common base level of f
custom CMM is not present, then the required tags will have enough information to allow the d
erform the_requested colour transformations. The particular models implied by the require
tified for each profile type and described in detail in Annex F. While the data provided by the re
nt not provide the level of quality obtainable with optional tags and private data, the data
Huate'\for sophisticated device modelling.

8.2

A data element is aligned with respect to a data type if the address of the data element is an intJagraI multiple

t32Number.
nclude any

hcluding the
boundary.

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

ize value.

brofile type.

those which

Linctionality.
efault CMM
d data are
quired tags
provided is

—common requirements

With the exception of DeviceLink profiles, all profiles shall contain the following tags:

NOTE

profileDescriptionTag (see 9.2.41);
copyrightTag (see 9.2.21);
mediaWhitePointTag (see 9.2.34);

chromaticAdaptationTag, when the measurement data used to calculate the profile was specified for an

adopted white with a chromaticity different from that of the PCS adopted white (see 9.2.15).

A DeviceLink profile is not required to have either a mediaWhitePointTag or a chromaticAdaptatio
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If the image state produced in the PCS using the ICC-absolute or media-relative colorimetric rendering intents
is not picture-referred, the colorimetricintentimageStateTag should be included. If the
colorimetricintentimageStateTag is not included, colorimetry represented in the PCS should be interpreted to
be picture-referred, with the media class as indicated in the profile header attributes.

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

8.3 Input profiles

8.3.1 Ge i

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, Three-component matrix-based, |and
monochrormje.

8.3.2 N-component 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:
— AToBO[rag (see 9.2.1).

The AToB1[Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToAOTag (see 9.2.6),"BToA1Tag (see 9.2.7), BToAZTag
(see 9.2.8) may also be included in an N-component LUT-based Input profile. If these are present, their udage
shall be as|defined in Table 25 (see 9.1). The DToB0Tag (see 9.2.24), DToB1Tag (see 9.2.25), DToB4Tag
(see 9.2.264), DToB3Tag (see 9.2.27), BToD0Tag (see 9.2.9), BFoD1Tag (see 9.2.10), BToD2Tag (see
9.2.11), and BToD3Tag (see 9.2.12) may also be included.

A gamutTag (see 9.2.28) may be included. The usage of thisitag is identical as in Output profiles.
8.3.3 Thre¢e-component matrix-based Input profiles

In addition fo the tags listed in 8.2, a three-component matrix-based Input profile shall contain the folloywing
tags:

— redMatfixColumnTag (see 9.2.44);

— greenMatrixColumnTag (see 9.2:30);

— blueMdtrixColumnTag (see 9:2.4);

co O A oB ceo O A oR 'a ca O RTaAQD a ca O RTA

The AToBOFag(see-9-2.1)-ATg ag{see-9.2.2) AToB2Tag (see-9.2.3), BToAOTag(see-9-2.6), BToAlTag
(see 9.2.7), and 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 25 (see 9.1).

In addition a gamutTag (see 9.2.28) may be included. The usage of this tag is identical as in Output profiles.

Only the PCSXYZ encoding 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 PCSXYZ by this model.

NOTE If the PCSLAB encoding is to be used, the profile is required to be an N-component LUT-based Input profile,
which includes an AToBOTag (see 8.3.2), instead of the matrix-based profile.

The computational model supported by three-component matrix-based Input profiles shall be that defined in
F.3.
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4 Monochrome Input profiles
ddition to the tags listed in 8.2, a monochrome Input profile shall contain the following tag:

grayTRCTag (see 9.2.29).
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The 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), and BToA2Tag (see 9.2.8) may also be included in monochrome Input profiles. If these are
present, their usage shall be as defined in Table 25 (see 9.1).

The computational model supported by the grayTRCTag shall be that defined in F.2.

8.4| Display profiles
8.4.1 General
Thig class of profiles represents display devices such as monitors. The types of prefiles availablg for use as

Display profiles are N-component LUT-based, Three-component matrix-based, and monochrome.

8.4.

Ina

The

alsqd be included in an N-component LUT-based Risplay profile. If these are present, their usage

defi

The)
BTa

A gamutTag (see 9.2.28) may-be/included. The usage of this tag is identical as in Output profiles.

8.4.

In a

tags:

2 N-Component LUT-based Display profiles
ddition to the tags listed in 8.2 an N-component LUT-based Inputprofile shall contain the follow
AToBO0Tag (see 9.2.1);
BToAOTag (see 9.2.6).
AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3);'BToA1Tag (see 9.2.7), and BToA2Tag (see|
ned in Table 25 (see 9.1).

DToBOTag (see 9.2.24), DToB1Tag (see 9.2.25), DToB2Tag (see 9.2.26), DToB3Tag (s

B Three-component matrix-based Display profiles

ddition to the tags listed in 8.2, a three-component matrix-based Display profile shall contain t

redMatrixColumnTag (see 9.2.44);

ing tags:

9.2.8) may
shall be as

ee 9.2.27),

D0Tag (see 9.2.9), BToD1Tag (see 2.2.10), BToD2Tag (see 9.2.11), BToD3Tag (see 9.2.12) may also be
inclyided.

ne following

greenMatrixColumnTag (see 9.2.30);

blueMatrixColumnTag (see 9.2.4);
redTRCTag (see 9.2.45);
greenTRCTag (see 9.2.31);

blueTRCTag (see 9.2.5).

The AToBO0Tag (see 9.2.1), AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToAOTag (see 9.2.6), BToA1Tag
(see 9.2.7), and 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 25 (see 9.1).
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In addition a gamutTag (see 9.2.28) may be included. The usage of this tag is identical as in Output profiles.

Only the PCSXYZ encoding 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 PCSXYZ by this model.

NOTE If the PCSLAB encoding is to be used the profile is required to be an 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 defined in
F.3.

8.4.4 Monochrome Display profiles

In addition fo the tags listed in 8.2 a monochrome Display profile shall contain the following tag:
— grayTRCTag (see 9.2.29).

The AToBOQ[lag (see 9.2.1), AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToAOTag (see 9.2.6), BToA1Tag
(see 9.2.7)] and BToA2Tag (see 9.2.8) may also be included in monochrome Display profiles. If these|are

present, thgir usage shall be as defined in Table 25 (see 9.1).

The computational model supported by the grayTRCTag shall be that defined in_F.2.
8.5 Outpgut profiles

8.5.1 General

Output prof{les are used to support devices such as printers and film recorders. The types of profiles availgble
for use as Qutput profiles are N-component LUT-based and’Monochrome.

8.5.2 N-component LUT-based Output profiles
In addition fo the tags listed in 8.2 an N-component LUT-based Output profile shall contain the following tags:
— AToBO[rag (see 9.2.1);
— AToB1[lag (see 9.2.2);
— AToB2[lag (see 9.2.3);
— BToAOQ[rag (see 9.2.6);

— BToA1[lag (see9:2.7);

— BToA2[lag)(see 9.2.8);

— gamutTag (see 9.2.28);

— colorantTableTag (see 9.2.18), for the XxCLR colour spaces (see 7.2.6)

The colorantTableTag (9.2.18) is a required tag only for xCLR colour spaces. It enables the names and
PCSXYZ or PCSLAB values of the colorants to be specified for these colour spaces (Table 19), as these
names are not otherwise implicit in the choice of the colour space.

DToB0Tag (see 9.2.24), DToB1Tag (see 9.2.25), DToB2Tag (see 9.2.26), DToB3Tag (see 9.2.27),

BToDO0Tag (see 9.2.9), BToD1Tag (see 9.2.10), BToD2Tag (see 9.2.11), and BToD3Tag (see 9.2.12) may
also be included in an N-component LUT-based Output profile.
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8.5.3 Monochrome Output profiles

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

grayTRCTag (see 9.2.29).

The 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), and BToA2Tag (see 9.2.8) may also be included in a monochrome Output profile. If these are
present, their usage shall be as defined in Table 25 (see 9.1).

The

computational model supported by the grayTRCTag shall be that defined in F.2.

8.6

AD

This
con

The)
inte

The)
of th
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If th

not
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req:{ired tag to specify the names and PCSLAB values of the input colorants (Table 19), as these

DeviceLink profile

bviceLink profile shall contain the following tags:
profileDescriptionTag (see 9.2.41);
copyrightTag (see 9.2.21);
profileSequenceDescTag (see 9.2.42);
AToBO0Tag (see 9.2.1);

colorantTableTag (see 9.2.18) which is required only if the‘data colour space field is xCLR
hexadecimal 2 to F (see 7.2.6);

colorantTableOutTag (see 9.2.19), required only if.the PCS field is xCLR, where x is hexade
(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 AToB0Tag may contain data-for any one of the four possible rendering intents. Th
nt used is indicated in the header, of-the profile.

data colour space field (see7:2.6) in the DevicelLink profile will be the same as the data colou
e first profile in the sequénce used to construct the device link. The PCS field (see 7.2.7) will i
ne data colour space field-of the last profile in the sequence.

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

le.

respondingly, if the PCS field is set to XxCLR where x is hexadecimal 2 to F, the colorantT|

where x is
cimal 2 to F
way link or
mages.

e rendering

space field
e the same

9.2.18)is a
names are

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

ableOutTag
itted.

(9.2

19),is required, and represents the output colorants (Table 19). Only PCSLAB values are pern

A DeviceLink profile may contain a DToB0Tag (see 9.2.24).

NOTE The colorantOrderType tag ‘clro’ specifies the laydown order of the output colorants.

8.7

ColorSpace profile

In addition to the tags listed in 8.2, a ColorSpace profile shall contain the following tags:

BToAOTag (see 9.2.6);

AToB0Tag (see 9.2.1).
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This profile provides the relevant information to perform a transformation between colour encodings and the
PCS. This type of profile is based on modelling rather than device measurement or characterization data.
ColorSpace profiles may be embedded in images.

For ColorSpace profiles, the device profile dependent fields are set to zero if irrelevant.

The AToB1Tag (see 9.2.2), AToB2Tag (see 9.2.3), BToA1Tag (see 9.2.7), BToA2Tag (see 9.2.8) DToB0Tag
(see 9.2.24), DToB1Tag (see 9.2.25), DToB2Tag (see 9.2.26), DToB3Tag (see 9.2.27), BToDO0Tag (see
9.2.9), BToD1Tag (see 9.2.10), BToD2Tag (see 9.2.11), and BToD3Tag (see 9.2.12) may also be included in
a ColorSpace profile. If these are present, their usage shall be as defined in Table 25 (see 9.1).

A gamutTag (see 9.2.28) 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 following tag:
— AToBO[rag (see 9.2.1).

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

An Abstract profile may contain a DToB0Tag (see 9.2.24).

8.9 NampdColor profile

In addition fo the tags listed in 8.2, a NamedColor profile shall ¢éntain the following tag:

— named[Color2Tag (see 9.2.35).

NamedColqr profiles can be thought of as sibling profiles to device profiles. For a given device there would be
one or morg device profiles to handle process colour conversions and one or more named colour profilds to
handle nanled colours.

The namedColor2Tag provides a PCS and optional device representation for each named colour in a ligt of
named colqurs. NamedColor profiles_are ‘device-specific in that their data is shaped for a particular deyice.
There might be multiple NamedColor_profiles to account for different consumables or multiple named cdlour
vendors. The PCS representation _is ‘provided to support general colour management functionality. It is yery
useful for display and emulationof the named colours.

When using a NamedColorprofile with the device for which it is intended, the device representation of] the
colour spedifies the exaet device coordinates for each named colour, if available. The PCS representatign in
conjunction| with the‘device’s Output profile can provide an approximation of these exact coordinates. [The
exactness qf thiscapproximation 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 and
portability.

8.10 Precedence order of tag usage

8.10.1 General
There are several methods of colour transformation 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 implementation.
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8.10.2 Input, display, output, or colour space profile types

For input, display, output, or colour space profile types, the precedence order of the tag usage for a
designated rendering intent shall be the following.

a) Use the BToDOTag, BToD1Tag, BToD2Tag, BToD3Tag, DToBOTag, DToB1Tag, DToB2Tag, or
DToB3Tag designated for the rendering intent if the tag is present, except where this tag is not needed or
supported by the CMM (if a particular processing element within the tag is not supported the tag is not
supported).

b) Use the BToAOTag, BToA1Tag, BToA2Tag, AToB0Tag, AToB1Tag, or AToB2Tag designated for the
rendering intent if present, when the tag in a) is not used.

c) |Use the BToAOTag or AToBOTag if present, when the tags in a) and b) are not used.
d) |[Use TRCs (redTRCTag, greenTRCTag, blueTRCTag, or grayTRCFag) and| -colorants
(redMatrixColumnTag, greenMatrixColumnTag, blueMatrixColumnTag) when tags in a), b), and c) are not
used.

Seg Table 25.

8.10.3 DeviceLink or Abstract profile types
For|DeviceLink or Abstract profile types, the precedence order of the tag usage shall be:

a) |Use the DToBOTag if present, except where this tag.is not needed or supported by the| CMM (if a
particular processing element within the tag is not supported the tag is not supported).

b) |Use the AToBO0Tag if the DToB0Tag is not used:

Sed Table 25.

9 [Tag definitions

9.1| General

The| public tags currently. defined by the ICC are listed in 9.2 in alphabetical order. All tags, inclufing private
tagg, have as their first\four bytes a tag signature to identify to profile readers what kind of data is contained
within a tag. Each_entry in 9.2 contains the tag signatures that shall be used for that tag, the pgrmitted tag
typgs for each tag.(see Clause 10), and a brief description of the purpose of each tag. A short form tabular
listing of all publicly available tags is given in Table G.13.

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

The interpretation of some tags is context dependent. This dependency is described in Table 25 which
provides a useful summary of the rendering intent associated with each of the main profile classes and
models. The term “undefined” means that the use of the tag in that situation is not specified by the ICC. The
ICC recommends that such tags not be included in profiles. If the tag is present, its use is implementation
dependent. In general, the BToAxTags represent the inverse operation of the AToBxTags. Note that the
AToB1Tag and BToA1Tag are used to provide both of the colorimetric intents.

The AToBxTags and BToAxTags represent a model that can include a multi-dimensional lookup table. These
models are described in detail in 10.8, 10.9, 10.10 and 10.11

© 1S0O 2010 — All rights reserved 31


https://standardsiso.com/api/?name=f9e19c6cc441e53f4c1b5e52a1e815b8

ISO 15076-1:2010(E)

The DToBxTags and BToDxTags represent colour transforms that operate on a range of values encoded by
32-bit IEEE 754 floating-point numbers. The processing model is described in detail in 10.14. These tags are

optional for

all profile classes.

The “D” space represents a 32-bit IEEE 754 floating-point-encoded Device Space. In this space, negative as
well as positive values (including values greater than 1,0) are allowed when such values are supported by the

device.

The “B” space represents the PCS, identical to the “B” space in the AToBxTags and BToAxTags. The
encoding range of the “B” space in the DToBxTags and BToDxTags is defined in 6.3.4, as is the case with the
“B” space in AToBxTags and BToAxTags. (See 6.3.4.)

The DToB3

and BToD3 tags allow the ability to directly encode the absolute rendering intent in a profile:

The

PCS for DTjoB3 and BToD3 represents ICC-absolute colorimetry with the values encoded as float32Number.

The media
DToB3 and

9.2 Tag

(VhitePoint tag is NOT used in the calculation of ICC-absolute colorimetry from the_ data in

the

BToD3 tags.

isting

9.21 ATqgB0Tag

Tag signaty

re: ‘A2B0’ (41324230h)

Permitted tag types: lut8Type or lut16Type or lutAToBType

This tag de

Device 1 t¢ Device 2, using lookup table tag element structures. For most profile classes it defines
D achieve perceptual rendering (see Table 25),\The processing mechanisms are describefd in
lut16Type or [utAToBType (see 10.8, 10.9 and¢10.10).

transform t
lut8Type or

Table 25 — Profile type/profile tag and defined rendering intents

ines a colour transform from Device, Colour Encoding.or PCS, to PCS, or a colour transform from

the

Profile class | AToB0Tag | AToB1Tag | AT&B2Tag | JRC/MatriX | proaoTag | BToA1Tag | BToA2Thg
& GrayTRC
Device to Device to Device to PCS to PCS to PCS to
Input PCS: PCS: PCS: Colorimetric | device: device: device:
perceptual colorimetrie” | saturation perceptual colorimetric | saturation
Device to Deviee to Device to PCSto PCS to PCSto
Display PCS: RCS: PCS: Colorimetric | device: device: device:
perceptual colorimetric | saturation perceptual colorimetric | saturation
Device to Device to Device to PCS to PCS to PCS to
Output PCS: PCS: PCS: Undefined device: device: device:
perceptual colorimetric | saturation perceptual colorimetric | saturation
Colour Colour Colour PCS to PCS to PCS to
encaoding to encaoding to encaoding to colour colour colour
ColorSpace PCS: PCS: PCS: wnaetined encoding: encoding: encoding:
perceptual colorimetric | saturation perceptual colorimetric | saturation
Abstract PCS to PCS |Undefined Undefined Undefined Undefined Undefined Undefined
Device1 to
device2
Co rendering ) ' ' ) ' )
DeviceLink |. i Undefined Undefined Undefined Undefined Undefined Undefined
intent defined
according to
Table 22
NamedColor |Undefined Undefined Undefined Undefined Undefined Undefined Undefined
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9.2.2 AToB1Tag

Tag signature: ‘A2B1’ (41324231h)
Permitted tag types: lut8Type or lut16Type or [utAToBType

This tag describes the colour transform from Device or Colour Encoding to PCS using lookup table tag
element structures. For most profile classes, it defines the transform to achieve colorimetric rendering (see
Table 25). The processing mechanisms are described in lut8Type or lut16Type or lutAToBType (see 10.8,
10.9 and 10.10).

9.2.3 AToB2Tag

Tag|signature: ‘A2B2’ (41324232h)
Permitted tag types: lut8Type or lut16Type or lutAToBType

Thig tag describes the colour transform from Device or Colour Encoding to PCS using lookup table tag
element structures. For most profile classes it defines the transform to achievé saturation rendering (see
Tabje 25). The processing mechanisms are described in ut8Type or lut16Type or IUtAToBTypg (see 10.8,
10.9 and 10.10).

9.24 blueMatrixColumnTag

Tag|signature: ‘bXYZ (6258595Ah)
Permitted tag type: XYZType

Thig tag contains the third column in the matrix used jn matrix/TRC transforms.

9.2.6 blueTRCTag

Tag|signature: ‘bTRC’ (6254524 3h)
Permitted tag types: curveType or parametricCurveType

Thig tag contains the blue channeltone reproduction curve. The first element represents no colorant (white) or
phogphor (black) and the last’element represents 100 % colorant (blue) or 100 % phosphor (blue).

9.2.6 BToAOTag

Tag|signature: ‘B2A0” (42324130h)
Permitted tag types: Iut8Type or lut16Type or [utBToAType

Thig tag defines a colour transform from PCS to Device or Colour Encoding using the lookup table tag
element structures. For most profile classes, it defines the transform to achieve perceptual rendering (see
Tabte25)—Theprocessing mectamnismsare describedmtut8 Typeortutt6Typeor tutBToAType (see 10.8,

10.9 and 10.11).

9.2.7 BToA1Tag

Tag signature: ‘B2A1’ (42324131h)

Permitted tag types: Iut8Type or lut16Type or [utBToAType

This tag defines a colour transform from PCS to Device or Colour Encoding using the lookup table tag
element structures. For most profile classes it defines the transform to achieve colorimetric rendering (see

Table 25). The processing mechanisms are described in ut8Type or lut16Type or IutBToAType (see 10.8,
10.9 and 10.11).
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9.2.8 BToA2Tag

Tag signature: ‘B2A2’ (42324132h)

Permitted tag types: lut8Type or lut16Type or lutBToAType

This tag defines a colour transform from PCS to Device or Colour Encoding using the lookup table tag
element structures. For most profile classes it defines the transform to achieve saturation rendering (see

Table 25). The processing mechanisms are described in lut8Type or lut16Type or lutBToAType (see 10.8,
10.9 and 10.11).

9.2.9 BTdDOTag

Tag signatyre ‘B2D0’ (42324430h)

Allowed tag types: multiProcessElementsType
This tag dgfines a colour transform from PCS to Device. It supports float32Numbertencoded input rapge,
output rande and transform, and provides a means to override the BToAOTag. Asywith the BToAOTag, it

defines a [transform to achieve a perceptual rendering. The processing mechanism is described in
multiProcegsElementsType (see 10.14).

9.2.10 BTgD1Tag

Tag signatyre ‘B2D1’ (42324431h)

Allowed tag types: multiProcessElementsType
This tag dgfines a colour transform from PCS to Devicez,lt supports float32Number-encoded input rapge,
output rande and transform, and provides a means to-override the BToA1Tag. As with the BToA1Tag, it

defines a fransform to achieve a media-relative «¢olorimetric rendering. The processing mechanism is
described i multiProcessElementsType (see 10.14).

9.2.11 BTdD2Tag

Tag signatyre ‘B2D2’ (42324432h)

Allowed tag types: multiProcessElementsType
This tag defines a colour transform from PCS to Device. It supports float32Number-encoded input rapge,
output rande and transformy and provides a means to override the BToA2Tag. As with the BToA2Tap, it

defines a [transform_ to-achieve a saturation rendering. The processing mechanism is described in
multiProcegdsElementsType (see 10.14).

9.2.12 BTc1D3Tag

Tag signature ‘B2D3’ (42324433h)
Allowed tag types: multiProcessElementsType

This tag defines a colour transform from PCS to Device. It supports float32Number-encoded input range,
output range and transform, and provides a means to override the BToA1Tag and associated ICC-absolute
colorimetric rendering intent processing. As with the BToA1Tag and associated ICC-absolute colorimetric
rendering intent processing, it defines a transform to achieve an ICC-absolute colorimetric rendering. The
processing mechanism is described in multiProcessElementsType (see 10.14).
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13 calibrationDateTimeTag
signature: ‘calt’ (63616C74h)

itted tag type: dateTimeType

-1:2010(E)

This tag contains the 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.

9.2.14 charTargetTag

Tag|signature: ‘targ’ (74617267h)

Permitted tag type: textType

Thig tag contains the name of the registered characterization data set, or it contains thé’measurement data for
a characterization target. This tag is provided so that distributed utilities can ‘identify the| underlying
chafacterization data, create transforms “on the fly” or check the current performance against [the original
device performance.

Thelfirst seven characters of the text shall identify the nature of the characterization data.

If the first seven characters are “ICCHDAT”, then the remainder ofthe text shall be a single space|followed by
the Reference Name of a characterization data set in the Characterization Data Registry maintaiped by ICC,
and|terminated with a NULL byte (00h). The Reference Namegin the text shall match exactly (including case)
the Reference Name in the registry which may be found on thie ICC web site (www.color.org).

If the first seven characters match one of the identifiers defined in an ANSI or ISO standard, then the tag
embeds the exact data file format defined in that standard. Each of these file formats contains af identifying
chafacter string as the first seven characters of \the format, allowing an external parser to detefmine which
datq file format is being used. This provides the facilities to include a wide range of targets using|a variety of
megsurement specifications in a standard manner.

9.2.15 chromaticAdaptationTag

Tag|signature: 'chad' (63686164h)

Permitted tag type: s15Fixedt6ArrayType

Thig tag contains a matrix, which shall be invertible, and which converts an nCIEXYZ colour, measured using

the
PCS

pctual illuminatien conditions and relative to the actual adopted white, to an nCIEXYZ colour re
b adopted white, with complete adaptation from the actual adopted white chromaticity to the P

white chromaticity.

The)
mat

tag reflects a survey of the currently used methods of conversion, all of which can be form
fix-transformation. The Bradford transform (see Annex E) is recommended for ICC profiles.

lative to the
CS adopted

ulated as a

Such a 3 x 3 chromatic adaptation matrix is organized as a 9-element array of s15Fixed16Number numbers
(s15Fixed16ArrayType tag). Similarly as in the other occurrences of a 3 x 3 matrix in the ICC tags, the
dimension corresponding to the matrix rows varies least rapidly while the one corresponding to the matrix
columns varies most rapidly.

array = |:a0 aq ap asz ay ag ag ay ag]

Xpcs a, a1 az| | Xsrc
Ypcs |=|a3z as as |U] Ysre
Zpcs ag a7y ag| | Zsrc
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where (XYZ)grc represents the measured nCIEXYZ value in the actual device viewing condition and (XYZ)pcg
represents the chromatically adapted nCIEXYZ value.

The chromatic adaptation matrix is a combination of three separate conversions as defined in Annex E.
9.2.16 chromaticityTag
Tag signature: ‘chrm’ (6368726Dh)

Permitted tag type: chromaticityType

This tag covintains the type and the data of the phosphor/colorant chromaticity set used.

9.2.17 colqrantOrderTag
Tag signatyre: ‘clro’ (636C726Fh)
Permitted tag type: colorantOrderType

This tag spegcifies the laydown order of colorants.

9.2.18 colqrantTableTag
Tag signatyre: ‘clrt’ (636C7274h)
Permitted tag type: colorantTableType

This tag idgntifies the colorants used in the profile by a unique name and set of PCSXYZ or PCSLAB valles.
When used|in DeviceLink profiles only the PCSLAB values<shall be permitted.

9.2.19 colqrantTableOutTag
Tag signatyre: ‘clot’ (636C6F74h)
Permitted tag type: colorantTableType

This tag idgntifies the colorants used-in the profile by a unique name and set of PCSLAB values. This t4g is
used for DevicelLink profiles only;

9.2.20 colgrimetricintentimageStateTag
Tag signatyre: ‘ciis’ (63696973h)

Permitted tag type: signatureType

This tag indicates the tmage state of PCS cotormetry produced Using the cotorimetric ntent transforms. If
present, the colorimetricintentimageStateTag shall specify one of the ICC-defined image states shown in
Table 26 and described herein. Other image state specifications are reserved for future ICC use.

NOTE 1 When the state of the image colorimetry represented in the PCS is different from that of the image data in the
file, the colorimetric intent image state includes the word “estimates”. This will be the case when transformation of the
image file data to colorimetry is not fully deterministic.

EXAMPLE If the spectral sensitivities of a digital camera sensor (or photographic film) are not a linear transform of
the CIE XYZ colour matching functions, there will not be a single “correct” transform to focal plane colorimetry.
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Table 26 — colorimetriclntentimageStateTag signatures

1:2010(E)

Colorimetric intent image state Signature Hex encoding
Scene colorimetry estimates 'scoe’ 73636F65h
Scene appearance estimates 'sape’ 73617065h
Focal plane colorimetry estimates ‘fpce’ 66706365h
Reflection hardcopy original colorimetry ‘rhoc’ 72686F63h
Reflection print output colorimetry ‘rpoc’ 72706F63h

The
esti
sce
colg
ada

(after chromatic adaptation). The scene colorimetry can result from a real sceng, a syntheticall

sce
sub
ado

For
sce
ther
chrg
med

NOT

NOT
high

The)
esti
view
sce
cort
esti
con
sub
spe

For
sce
ther

sequent processing. When this image state is specified, the actual scene viewing conditions, i
bted white, shall be specified in the viewing conditions tag.

scene colorimetry estimates, the mediaWhitePointTag is populated with the XYZ tristimulus v
he encoding maximum white, normalized to be relative to the scene adopted white (perfect d

converted to the corresponding ftristimulus values\\for the D50 PCS white point
maticAdaptationTag matrix (if required). The scene_adopted white Y value is normalized
iaWhitePointTag Y value is relative to the scene adopted white Y value and can be larger than
E2 The un-normalized adopted white values are-stored in the illuminant field in the viewing conditiong

E 3 Since the media white point Y value canybe larger than 1,0, brighter than diffuse white colours (|
ights) can be represented.

tag value 'sape' (scene appearance estimates) shall indicate that colorimetry in the PCS
mates of the appearance of the scene, as viewed from the capture point, fully adapted to the I
ing conditions. With the media‘relative colorimetric intent, the corresponding colorimetry is re
ne encoding maximum/ ~white (after adaptation). With the ICC-absolute colorimetric
esponding colorimetry-is relative to the scene adopted white (after adaptation). The scene
mates may result from’ a real scene, a synthetically generated scene, an edited scen
bination of thesg; \but shall be interpreted as scene appearance estimates for an actu
sequent processing. When this image state is specified, the 1ISO 3664 P2 viewing conditio
Cified in the viewing conditions tag.

scene appearance estimates, the mediaWhitePointTag is populated with the XYZ tristimulus v
ne encoding maximum white, normalized to be relative to the scene adopted white (perfect d
converted to the corresponding tristimulus values for the D50 PCS white point

chrd

tag value 'scoe' (scene colorimetry estimates) shall indicate that colorimetry in the\ RCS| represents
mates of the colorimetry of the scene, as viewed from the capture point, chromaticallyladapted from the
ne adopted white chromaticity to the PCS D50 adopted white chromaticity. With® the media-relative
rimetric intent, the colorimetry is relative to the scene encoding maximum, ‘white (aftef chromatic
btation). With the ICC-absolute colorimetric intent, the colorimetry is relative/to the scene adppted white

generated

ne, an edited scene, or some combination of these, but shall be interpretéd)as actual scene colorimetry for

cluding the

blues of the
ffuser), and
using the
to 1,0; the
1,0.

tag.

E.g. specular

represents
50 3664 P2
ative to the
intent, the
Appearance
, or some
| scene in
ns shall be

plues of the
ffuser), and
using the

mnfir‘Adnptn’rinnTng matrix (if rpqnirnd) The scene ndnpmd white Y value is normalized

to 1,0; the

mediaWhitePointTag Y value is relative to the scene adopted white Y value and can be larger than 1,0.

NOTE 4

represented (e.g. specular highlights).

Since the media white point Y value can be larger than 1,0, brighter than diffuse white colours can be

The tag value 'fpce' (focal plane colorimetry estimates) shall indicate that colorimetry in the PCS represents
estimates of the colorimetry of the light present at the focal plane of a camera (digital or film), chromatically
adapted from the focal plane adopted white chromaticity to the PCS D50 adopted white chromaticity. With the
media relative colorimetric intent, the colorimetry is relative to the focal-plane encoding maximum white (after
chromatic adaptation). With the ICC-absolute colorimetric intent, the colorimetry is relative to the focal plane
adopted white (after chromatic adaptation). The focal plane colorimetry may result from a real scene, a
synthetically generated scene, an edited scene, or some combination of these, but shall be interpreted as
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focal plane colorimetry for subsequent processing. When this colorimetric intent image state is specified, the
actual focal plane viewing conditions, including the adopted white, shall be specified in the viewing conditions

tag.

For focal plane colorimetry estimates, the mediaWhitePointTag is populated with the XYZ tristimulus values of
the focal plane encoding maximum white, normalized to be relative to the focal plane adopted white (perfect
diffuser), and then converted to the corresponding tristimulus values for the D50 PCS white point using the
chromaticAdaptationTag matrix (if required). The focal plane adopted white Y value is normalized to 1,0; the
mediaWhitePointTag Y value is relative to the focal plane adopted white Y value and can be larger than 1,0.

NOTE 5

The effects of any optics in or attached to the camera are included in the focal plane colorimetry estimates;

this includes

NOTE6 1

[«
v

NOTE 7
represented

The tag v3
represents
adapted frg
media rela
maximum W
relative to t
state is sp
viewing con
NOTES8 1
The tag val
the colorim

white chromaticity to the PCS D50 adopted white chromaticity. With the media relative colorimetric intent

colorimetry
conditions.
after chrom
conditions,
adaptation

NOTE9 1

9.2.21 cop

Tag signaty

Permitted tag typexmultiLocalizedUnicodeType

yrightTag

lens flare, filters, etc.

he un-normalized adopted white values are stored in the illuminant field in the viewing conditions-tag:

e.g. specular highlights).

lue 'rhoc' (reflection hardcopy original colorimetry) shall indicate that colorimetry in the |
he colorimetry of a reflection hardcopy original that has been digitally séanned, and chromati
m the scanner adopted white chromaticity to the PCS D50 adopted-white chromaticity. With
ive colorimetric intent, the colorimetry is normalized relative to.the scan condition enco
hite after chromatic adaptation to D50. With the ICC-absolute colorimetric intent, the colorimet
ne perfect reflecting diffuser after chromatic adaptation to D50{When this colorimetric intent im
ecified, the scan illumination conditions, including the adopted white, shall be specified in
ditions tag and the chromatic adaptation shall be specified\n the chromaticAdaptationTag.

he un-normalized adopted white values are stored in the.jluminant field in the viewing conditions tag.

ue 'rpoc' (reflection print output colorimetry) shall indicate that colorimetry in the PCS repres
btry of reflection print output, after chromatic\adaptation from the print viewing condition ado

is normalized relative to the print medium white point, measured under the actual print vie
With the ICC-absolute colorimetric intent, the colorimetry is relative to the perfect reflecting diff
atic adaptation to D50. When this_colorimetric intent image state is specified, the print vie

bhall be specified in the chromaticAdaptationTag.

he un-normalized adopted, white values are stored in the illuminant field in the viewing conditions tag.

re: ‘cprt’ (63707274h)

This tag corptains the text copyright information for the profile.

ince the media white point Y value can be larger than 1,0, brighter than diffuse white_colours cap be

PCS
Cally
the
Hing
[y is
age
the

bnts
pted
the
ving
Iser
ving

including the adopted white, shall be specified in the viewing conditions tag, and the chromatic

9.2.22 deviceMfgDescTag

Tag signatu

re: ‘dmnd’ (646D6EG4h)

Permitted tag type: multiLocalizedUnicodeType

This tag describes the structure containing invariant and localizable versions of the device manufacturer for
display. The content of this structure is described in 10.13.
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9.2.23 deviceModelDescTag

Tag signature: ‘dmdd’ (646D6464h)
Permitted tag type: multiLocalizedUnicodeType

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

9.2.24 DToBO0Tag

Tag|signature ‘D2B0’ (44324230h)
Allopved tag types: multiProcessElementsType

Thig tag defines a colour transform from Device to PCS. It supports float32Number-encoded input range,
output range and transform, and provides a means to override the AToB0Tag. As with the AJoB0Tag, it
defines a transform to achieve a perceptual rendering. The processing mechanism is described in
mulfiProcessElementsType (see 10.14).

9.2.25 DToB1Tag

Tag|signature ‘D2B1’ (44324231h)
Alloved tag types: multiProcessElementsType

Thig tag defines a colour transform from Device to PCS. it supports float32Number-encoded input range,
outgut range and transform, and provides a means to~override the AToB1Tag. As with the AJoB1Tag, it
defines a transform to achieve a media-relative colorimetric rendering. The processing mgchanism is
desgribed in multiProcessElementsType (see 10.14),

9.2.6 DToB2Tag

Tag|signature ‘D2B2’ (44324232h)

Allowed tag types: multiProcessElémentsType
Thig tag defines a colour transform from Device to PCS. It supports float32Number-encoded ihput range,
output range and transform,-and provides a means to override the AToB2Tag. As with the AJoB2Tag, it

defines a transform té6~achieve a saturation rendering. The processing mechanism is dgscribed in
muliiProcessElementSType (see 10.14).

9.2.27 DToB3Tag

Tag|signature ‘D2B3’ (44324233h)

Alloped tag types: multiProcessElementsType

This tag defines a colour transform from Device to PCS. It supports float32Number-encoded input range,
output range and transform, and provides a means to override the AToB1Tag with associated ICC-absolute
colorimetric rendering intent processing. As with the AToB1Tag and associated ICC-absolute colorimetric
rendering intent processing, it defines a transform to achieve an ICC-absolute colorimetric rendering. The
processing mechanism is described in multiProcessElementsType (see 10.14).

9.2.28 gamutTag

Tag signature: ‘gamt’ (67616D74h)

Permitted tag types: lut8Type or lut16Type or [utBToAType
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Out of gamut tag. The processing mechanisms are described in lut8 Type 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.

9.2.29 grayTRCTag

Tag signature: ‘kTRC’ (6B545243h)

Permitted tag types: curveType or parametricCurveType

This tag cq
information
element ref
grayTRC ta

9.2.30 gre¢nMatrixColumnTag

Tag signaty
Permitted t

This tag co

Tag signaty
Permitted t3

This tag co
or phospho

9.2.32 lum

Tag signaty

Permitted tag type: XYZType

This tag co
the Y chanr

NOTE )

9.2.33 me

|

9.2.31 gre¢nTRCTag

ntains the grey tone reproduction curve. The tone reproduction curve provides the neces
to convert between a single device channel and the PCSXYZ or PCSLAB encoding:The
resents black and the last element represents white. The computational model supported by
g is defined in F.2.

re: ‘gXYZ' (6758595Ah)

g type: XYZType

tains the second column in the matrix, which is used in matrixATRC transforms.

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

ntains the green channel tone reproductien-curve. The first element represents no colorant (w
(black) and the last element represents:-100 % colorant (green) or 100 % phosphor (green).

nanceTag

re: ‘lumi’ (6C756D69h)

htains the absolutejluminance of emissive devices in candelas per square metre as describe
el.

he X and Zvalues are set to zero.

surementTag

sary
first
the

nite)

Tag signature: ‘'meas’ (6D656173h)

Permitted tag type: measurementType

This tag describes the alternative measurement specification, such as a D65 illuminant instead of the default

D50.

9.2.34 mediaWhitePointTag

Tag signature: ‘wtpt’ (77747074h)

Permitted tag type: XYZType

40
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This tag, which is used for generating the ICC-absolute colorimetric intent, specifies the chromatically adapted
nCIEXYZ tristimulus values of the media white point. When the measurement data used to create the profile
were specified relative to an adopted white with a chromaticity different from that of the PCS adopted white,
the media white point nCIEXYZ values shall be adapted to be relative to the PCS adopted white chromaticity
using the chromaticAdaptationTag matrix, before recording in the tag. For capture devices, the media white
point is the encoding maximum white for the capture encoding. For displays, the values specified shall be
those of the PCS illuminant as defined in 7.2.16.

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

9.2.35 namedColor2Tag

Tag|signature: ‘ncl2’ (6E636C32h)
Permitted tag type: namedColor2Type

Thig tag contains the named colour information providing a PCS and optional device\representation for a list of
nanjed colours.

9.2.36 outputResponseTag
Tag|signature: ‘resp’ (72657370h)
Permitted tag type: responseCurveSet16Type

Thig tag describes the structure containing a description“of the device response for which the profile is
intepded. The content of this structure is described in 10-19.

NOTE The user’s attention is called to the possibility-that the use of this tag for device calibration can rgquire use of
an invention covered by patent rights. By publication 0fthis part of ISO 15076, no position is taken with réspect to 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-feasonable and non-discriminatory terms and conditions [to applicants
desifing to obtain such a license. Details cancbe obtained from the International Color Consortium (1899 Freston White
Drive, Reston, Virginia 20191-4367, USA)./See Introduction.

9.2.37 perceptualRenderingintentGamutTag
Tag|signature: ‘rig0’ (726967 30h)
Permitted tag type: sighatureType
Thefe is only ong-standard reference medium gamut, as defined in ISO 12640-3. When the ignature is
pregent, the specified gamut is defined to be the reference medium gamut for the PCS side of both the A2B0

and|B2A0 tags/ if they are present. If this tag is not present, the perceptual rendering intent reference gamut is
unspecified.

Thelstandard PCS reference medium gamut signatures that shall be used are listed in Table 27:

Table 27 — Perceptual rendering intent gamut

PCS reference medium gamut Signature Hex encoding

Perceptual reference medium gamut ‘prmg’ 70726D67h

NOTE 1 Because the perceptual intent is the typical default rendering intent, it is most important to use the PRMG for
this rendering intent.

NOTE 2  Itis possible that the ICC will define other signature values in the future.
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9.2.38 preview0Tag

Tag signature: ‘pre0’ (70726530h)

Permitted tag types: lut8Type or lut16Type or lutAToBType or IlutBToAType

This tag contains the 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 lutAToBType or lutBToAType (see 10.8, 10.9, 10.10 and 10.11).

This tag de
the combin

described ir

9.2.40 prey

Tag signaty

Permitted tag types: lut8Type or lut16Type or lutBToAType

This tag cq

contains the combination of tag B2A2 and tag A2B1, or equivalent transforms. The processing mechani

are describ

9.2.41 profileDescriptionTag

Tag signaty

Permitted tag type: multiLocalizedUnicodeType

This tag dg

display. The content of this structure is described in 10.13. This invariant description has no fixed relation

to the actug

NOTE I
included in th

g types: lut8Type or lut16Type or lutBToAType
ines the preview transformation from PCS to device space and back to the PCS) This tag cont

ation of tag B2A1 and tag A2B1, or equivalent transforms. The processing mechanisms
lut8Type or lut16Type or [utAToBType or lutBToAType (see 10.8, 10.9, #0.10 and 10.11).

riew2Tag

re: ‘pre2’ (70726532h)

ntains the preview transformation from PCS to device space and back to the PCS. This

bd in lut8Type or lut16Type or lutAToBType or luiBToAType (see 10.8, 10.9, 10.10 and 10.11).

re: ‘desc’ (64657363h)

scribes the structure containing invariant and localizable versions of the profile descriptior]
| profile disk file namé:

is helpful if an_ identification of the characterization data that was used in the creation of the profi
e profileDescriptionTag (e.g. “based on CGATS TR 001”)[0. See also 8.2.11.

9.2.42 profileSeguenceDescTag

Tag signat

L]re: ‘pseq’ (70736571h)

hins
are

tag
5Ms

for
Ship

e is

Permitted tag type: profileSequenceDescType

This tag describes the structure containing a description of the profile sequence from source to destination,
typically used with the DevicelLink profile. The content of this structure is described in 10.17.

9.2.43 profileSequenceldentifierTag

Tag signature: ‘psid’ (70736964h)

Permitted tag type: profileSequenceldentifierType

42
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This tag describes the structure containing information for identification of the profiles used in a sequence.
This tag is typically used in DeviceLink profiles to identify the original profiles that were combined to create the
final profile.

9.2.

Tag

44 redMatrixColumnTag

signature: ‘rXYZ’ (7258595Ah)

Permitted tag type: XYZType

This tag contains the first column in the matrix _which is used in matrix/TRC transforms

9.2.
Tag

Per!

5 redTRCTag
signature: rTRC’ (72545243h)

mitted tag types: curveType or parametricCurveType

Thig tag contains the red channel tone reproduction curve. The first element{represents no colora

pho
9.2.
Tag
Per

The

sphor (black) and the last element represents 100 % colorant (red) or 4100 % phosphor (red).
#6 saturationRenderingintentGamutTag

signature: ‘rig2’ (72696732h)

mitted tag type: signatureType

e is only one standard reference medium gamut, as defined in 1ISO 12640-3. When the

pregent, the specified gamut is defined to be the reference medium gamut for the PCS side of bo

and
uns

B2A2 tags, if they are present. If this tag is_not present, the saturation rendering intent referen
pecified. The standard PCS reference medium gamut signatures that shall be used are listed in

Table 28 *— Saturation rendering intent gamut

PCS reference:medium gamut Signature Hex encoding
Perceptualreference medium gamut ‘prmg’ 70726D67h
NOTE It is possible-that the ICC will define other signature values in the future.

9.2.

A7 technologyTag

nt (white) or

signature is
h the A2B2
ce gamut is
Table 28.

Tag|signature: ‘tech’ (74656368h)
Permittedtagtype—signratareype

The device technology signatures that shall be used are listed in Table 29.
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Table 29 — Technology signatures

Technology Signature Hex encoding

Film scanner ‘fscn’ 6673636Eh
Digital camera ‘dcam’ 6463616Dh
Reflective scanner ‘rsen’ 7273636Eh
Ink jet printer fijet’ 696A6574h
Thermal wax printer ‘twax’ 74776178h
Electrophotographic printer ‘ephg’ B570686Fh
Elgctrostatic printer ‘esta’ 65737461h
Dyg sublimation printer ‘dsub’ 64737562h
Phptographic paper printer ‘rpho’ 7270686Fh
Film writer ‘fprn’ 6670726Eh
Video monitor ‘vidm’ 7669646Dh
Video camera ‘vidc’ 76696463h
Prgjection television ‘pjtv’ 706A7476h
Cathode ray tube display ‘CRT/ 43525420h
Papsive matrix display ‘PMD/ 504D4420h
Active matrix display ‘AMD ’ 414D4420h
Phpto CD ‘KPCD’ 4B504344h
Phptographic image setter ‘imgs’ 696D6773h
Gravure ‘grav’ 67726176h
Offiset lithography ‘offs’ 6F666673h
Silkscreen ‘silk’ 73696C6Bh
Flgxography ‘flex’ 666C6578h
Mation picture film scanner ‘mpfs’ 6D706673h
Magtion picture film recorder ‘mpfr’ 6D706672h
Digital motion picture camera ‘dmpc’ 646D7063h
Digital cinema projector ‘depj’ 64636A70h

9.2.48 viewingCondDescTag

Tag signatyre: ‘vued™(76756564h)

Permitted tag-type: multiLocalizedUnicodeType

This tag describes the structure containing invariant and localizable versions of the viewing conditions. The
content of this structure is described in 10.13.

9.2.49 viewingConditionsTag
Tag signature: ‘view’ (76696577h)
Permitted tag type: viewingConditionsType

This tag defines the viewing conditions parameters. The content of this structure is described in 10.28.
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10.1 General

ISO 15076-1:2010(E)

All tags, including private tags, have as their first four bytes a tag type signature to identify to profile readers
what kind of data is contained within a tag. This encourages tag type reuse and allows profile parsers to reuse
code when tags use common tag types. The second four bytes (4 to 7) are reserved for future expansion and
shall be set to 0 in this version of the specification. The tag signature for all private tags and any tag type
signature not defined in this clause shall be registered with the International Color Consortium (see Clause 5)
in order to prevent signature collisions.

Ong or more tag types are associated with each tag defined in 9.2. The tag type definitions in 1(I).2 to 10.29
spegify the data structure that shall be used in creating the contents of the tag data element for, eagh tag.

All tag data elements, including those of private tags, shall have a tag type signature in.bytes 0 to 3. Bytes 4 to
7 are reserved for future expansion and shall be set to 0.

Any| private tag types used shall be registered with the International Color Consortium to prevent tag type
sigrjature collisions.

NOTE

An effort was made to make sure one-byte, 2-byte and 4-bytexdata lies on 1-byte, 2-bytg and 4-byte

boumdaries respectively. This required occasionally including extra spaces indieated with “reserved for padding” in some
tag fype definitions.

Where not otherwise specified, value 0 is defined to be of “unknown value” for all enumerated data|structures.

Where not specified otherwise, the least-significant 16 bit§ of all 32-bit flags in the type descriptions below are
resgrved for use by the International Color Consortium.

When 7-bit ASCII text representation is specified intypes below, each individual character is encodled in 8 bits
with the most-significant bit set to zero. The details are presented in 10.22.

In many of the tables shown in this clauség, the following syntax is used in the encoding column for|the various
numeric types listed in Clause 4, i.e. numerictype[X] where X represents the number of values in that position.
Where [...] is used, the number of values depends on the number of channels in the tag type of number of
entrjes in a table.

10.2 chromaticityType

Thel chromaticity tag type provides basic chromaticity data and type of phosphors or colorants of @ monitor to
applications and ufilities. When used, the byte assignment shall be as given in Table 30. The CIE xy values

shal|l be as measured, and shall not be chromatically adapted to the PCS adopted white.

Table 30 — chromaticityType encoding

3¥t_e Field length Content Encoded as
position bytes

Oto3 4 ‘chrm’ (6368726Dh) type signature

4t07 4 Reserved, shall be set to 0

8t09 2 Number of device channels (n) ulnt16Number
10 to 11 2 Encoded value of phosphor or colorant type see Table 31
12t0 19 8 CIE xy coordinate values of channel 1 u16Fixed16Number{2]
20 toend 8(n-1) CIE xy coordinate values of other channels (if needed) u16Fixed16Number [...]
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When using this type, it is necessary to assign each colour component to a device channel. Table 38
“lut16Type channel encodings” shows these assignments.

The encoding for byte positions 10 and 11 is shown in Table 31. If the value is 0001h to 0004h, the number of

channels shall be three and the phosphor chromaticities in byte positions 12 to 35 shall match those listed in
the appropriate row of Table 31.

Table 31 — Colorant and phosphor encoding

Phosphor or colorant Encoded Channel 1 Channel 2 Channel 3
type as defined in: value (x, ) (x, ») (x, )
Unkhown 0000h Any Any Any
ITUIR BT.709-2 0001h (0,640, 0,330) (0,300, 0,600) (0,150, 0,060)
SMRPTE RP145 0002h (0,630, 0,340) (0,310, 0,595) (0,155, 0,070)
EBU Tech. 3213-E 0003h (0,640 0,330) (0,290, 0,600) (0,150,\ 0;060)
P22 0004h (0,625, 0,340) (0,280, 0,605) (0,155, 0,070)

When the gncoded value in byte position 10 and 11 is 0000h, the actual set 6f chromaticity values shall be
described.

10.3 colorantOrderType

This is an gptional tag which specifies the laydown order in which ‘colorants will be printed on an n-coldrant
device. The laydown order may be the same as the channel generation order listed in the colorantTableTgg or
the channel order of a colour encoding type such as CMYK, in which case this tag is not needed. When this is
not the casp (for example, ink-towers sometimes use thecorder 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 32.

Table 32 — colorantOrderType encoding

B)_(t_e Field length Content Encoded as
position bytes
Oto3 4 ‘clro’ (636¢726th) type signature
4t07 4 Reserved, shall be set to 0
8 to 11 4 Ceuntof colorants (n) ulnt32Number
12 1 Number of the colorant to be printed first. ulnt8Number
13 to e The remaining n-1 colorants are described in a manner uInt8Number
(11+n) consistent with the first colorant

The size ol_the array is the same as the number of colorants. The first position in the array contains| the
number of the first colorant to be laid down, the second position contains the number of the second colorant to
be laid down, and so on, until all colorants are listed.

When this tag is used, the “count of colorants” shall be in agreement with the data colour space signature of
7.2.6.

10.4 colorantTableType

The purpose of this tag is to identify the colorants used in the profile by a unique name and set of PCSXYZ or
PCSLAB values to give the colorant an unambiguous value. The first colorant listed is the colorant of the first
device channel of a LUT tag. The second colorant listed is the colorant of the second device channel of a LUT
tag, and so on. When used the byte assignment shall be as given in Table 33.

46 © 1S0 2010 — All rights reserved


https://standardsiso.com/api/?name=f9e19c6cc441e53f4c1b5e52a1e815b8

Table 33 — colorantTableType encoding
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B)_(t_e Field length Content Encoded as
position bytes
0Oto3 4 ‘clrt’ (636¢7274h) type signature
4t07 4 Reserved, shall be set to 0
8to 11 4 Count of colorants (n) ulnt32Number
12 to 43 32 First colorant name (32-byte field, null terminated, unused 7-bit ASCI|
bytes shall be set to zero)
PCS values of the first colorant in the colour space of the 16-bifinteaer
44 to 49 6 profile as described in 7.2.7 (the PCS Signature in the ulnt 6Num5?er 3]
header). PCS values shall be relative colorimetric
b0 to The remaining colorants, if n > 1, described using the format (7'b't1ASC.”. fclnlowed by
49438(n-1) 38(n=1) | of bytes 12 to 49 of the first colorant 6-bit infeger
ulnt16Numbaer [3]) [...]

The

PCS values are provided only for convenience and, for many profile”classes, should be pppulated by

prog¢essing the individual colorants through the AToB1Tag of the profileiif this tag exists. Otherw|se the user

shal|l supply the values, if this tag is to be used. An individual colorant-has the maximum device
chapnel corresponding to that colorant and the minimum device valug in all other channels.

EXAMPLE

maxjmum value for that channel (e.g. dividing the 8-bit values’255, 0, 0 by 255). Processing this colour

value in the

Using a 3CLR profile, the colorant values for the first.echannel would be (1, 0, 0) where 1 is the maximum
devifte value and 0 is the minimum device value. This would beachieved by dividing all the encoded vplues by the

AToB1Tag would produce the PCS values listed in bytes 44 t6.49.

When this tag is used, the “count of colorants” shall be in agreement with the data colour space

7.2.p.

NOTE

algorithms can then use to determine overlay.values.

10.

b curveType

through the

Signature of

The PCSXYZ or PCSLAB values, ¢an also be used to derive the visual density of the colorant, which trapping

The| curveType contains a-4-byte count value and a one-dimensional table of 2-byte values. Wheén used the

bytg assignment shall bezas‘given in Table 34.
Table 34 — curveType encoding
Byth Field
" fength Content Encoded as
posjtion b
ytes
to-3 4 ‘curv’ (63757276h) type signature
4t07 4 Reserved, shall be set to 0
8to 11 4 Count value specifying the number of entries (1) that follow ulnt32Number
* Actual curve values starting with the zeroth entry and ending with *
12toend 2n the entry 7 —1 ulnt16Number [...]

* If n =1, the field length is 1 and the value is encoded as a u8Fixed8Number
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The curveType embodies a one-dimensional function which maps an input value in the domain of the function

to an output

value in the range of the function. The domain and range values are in the range of 0,0 to 1,0.

When # is equal to 0, an identity response is assumed.

When »n is equal to 1, then the curve value shall be interpreted as a gamma value, encoded as a

u8Fixed8Number. Gamma shall be interpreted as the exponent in the equation y=x’ and not as an

inverse

defined

as follows:

When n is greater than 1, the curve values (which embody a sampled one-dimensional function) shall be

The firg
an incr
the enf
betwesg

If the input

value 1,0 shall be mapped to 1+(32 767/32 768).

10.6 data

The dataTy
transparent
portion of {
00h byte. W

ement of 1,0/(n—1). These entries are encoded as ulnt16Numbers (i.e. the values repfesente

t entry is located at 0,0, the last entry at 1,0, and intermediate entries are uniformly spaeed u

ries, which are in the range 0,0 to 1,0 are encoded in the range 0 to 65 535). Function va
n the entries shall be obtained through linear interpolation.

is PCSXYZ, 1+(32 767/32 768) shall be mapped to the value 1,0. If the output is PCSXYZ,

l'ype

8-bit bytes. The length of the string is obtained by subtracting 12 from the tag data element
ne tag itself as defined in 7.3.5. If this type is used for ASCII data, it shall be terminated wi
hen used, the byte assignment shall be as given in Table 35.

Table 35 — dataType encoding

5ing
i by
ues

the

pe is a simple data structure that contains either 7-bit ASC|l‘op binary data, i.e. textType data or

Size
th a

Byt_e Field length Content
position bytes
Oto3 4 ‘data’ (64617461h) type.sighature
4t07 4 Reserved, shall be setto 0
8to 11 4 Data flag, 000Q0000h represents ASCII data, 00000001h represents binary data, other
values are reserved for future use
(tag data . .
12to end || element size) A string.of’[(tag datq element size) — 12] ASCII characters or
12 [(tag.data element size) — 12] bytes
10.7 dateTimeType
This dateTineType is a 12-byte value representation of the time and date. The actual values are encodedl as
a dateTimeNumberdeseribedHr4-2Whenused-the-byte-assighment-shalt-be-as-givenirTtable-36-

Table 36 — dateTimeType encoding

B)_(t_e Field length Content Encoded as
position bytes
Oto3 4 ‘dtim’ (6474696Dh) type signature
4t07 4 Reserved, shall be set to 0
8to 19 12 Date and time dateTimeNumber

48
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10.8 lut16Type
This structure represents a colour transform using tables with 16-bit precision. This type contains four
processing elements: a 3 x 3 matrix (which shall be the identity matrix unless the input colour space is
PCSXYZ), a set of one-dimensional input tables, a multi-dimensional lookup table, and a set of
one-dimensional output tables. Data is processed using these elements via the following sequence:

(matrix) = (1D input tables) = (multi-dimensional lookup table, CLUT) = (1D output tables).

When used the byte assignment shall be as given in Table 37.

Table 37 — lut16Type encoding
Byte position Fielgylzrslgth Content Encoded as
0to3 4 ‘mft2’ (6D§§7432h) [multi—function table with
2-byte precision] type signature
4t07 4 reserved, shall be set to 0
8 1 Number of Input Channels (i) ulnt8Nunjber
9 1 Number of Output Channels (o) ulnt8Nunjber
10 1 gggb(; of CLUT grid points (identical for each unt8Nurdber
11 1 Reserved for padding (requited to be 00h)
12to0 15 4 Encoded e1 parameter s15Fixed16Number
16to 19 4 Encoded e2 parameter s15Fixed16Number
20to 23 4 Encoded e3 parameter s15Fixed16Number
24 to 27 4 Encoded e4 parameter s15Fixed16Number
28 to 31 4 Encoded:e5 parameter s15Fixed16Number
321035 4 Encoded e6 parameter s15Fixed16Number
36 to 39 4 Encoded e7 parameter s15Fixed16Number
40to 43 4 Encoded e8 parameter s15Fixed16Number
44 to 47 4 Encoded €9 parameter s15Fixed16Number
48 to 49 4 Number of input table entries (n) ulnt16Number
50 to 51 4 Number of output table entries (m) ulnt16Number
5155(;1.) 2ni Input tables ulnt16Numfier [...]
5 1??;’51,)2'3)(;2{0) 2gl CLUT values ulnt16Number [...]
52H2ri+2ebHe
end 2mo Output tables ulnt16Number [...]

Explanation of symbols:

i is the number of input channels

o is the number of output channels
g is the number of grid points

n is the number of input table entries

m is the number of output table entries
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The input and output tables, and CLUT, contained in a lut16Type each embodies a one- or multi-dimensional
function which maps an input value in the “domain” of the function to an output value in the “range” of the
function.

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/(K-1). For the input and output tables, K is the number of entries in the table. For the CLUT,
K 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 0,0 to 1,0 it is necessary to convert all device values and PCSLAB values to this numeric
range. It shall be assumed that the maximum value in each case is set to 1,0 and the minimum value to 0,0,

and all intefmediate values are linearly scaled accordingly.
Because thg entries of a table are encoded as ulnt16Numbers, it is necessary to round each real value td the
nearest 16-pit integer.
Because the entries of lut16Type LUTs represent values in the range 0,0 to 1,0, encodedcas\ulnt16Numbers,
these entrigs should be divided by 65 535,0 for the calculation of the actual output values:
See Annex [A for additional guidance on this topic.
The matrix |s organized as a 3 x 3 array. The dimension corresponding to the matrix rows varies least rapidly
and the dinmension corresponding to the matrix columns varies most rapidly-and is shown in matrix form bglow.
€ ¢ep e€3
64 85 66 12)
€7 € €9
When using the matrix of an Output profile, and the input-data is PCSXYZ, it gives:
X’ _61 62 63 X
Y’ = 64 €5 66 0y 13)
Z'| |lez es eg| | Z
Each matriy entry is encoded as an s15Fixed16Number. The domain and range of the matrix is 0,0 to 1,0.
The matrix ghall be an identity matrix Unless the input is in the PCSXYZ colour space.
The input tables are arrays of-16-bit unsigned values. Each input table consists of a minimum of two and a
maximum of 4 096 ulnt16Number integers. Each input table entry is appropriately normalized to the range|0 to
65 535. The inputTable_is{of size (InputChannels x inputTableEntries x 2) bytes. When stored in this tag| the
one-dimendional lookup(tables are packed one after another in the order described in Table 38.
The CLUT is organized as an i-dimensional array with a given number of grid points in each dimension, where
i is the number-of mput channels (mput tables) in the transform The dlmenS|on correspondlng to the first input

channel varies idly.
Each grid point value contams 0 uInt16Number mtegers where o is the number of output channels The first
sequential ulnt16Number integer of the entry contains the function value for the first output function, the
second sequential ulnt16Number integer of the entry contains the function value for the second output
function, and so on until all the output functions have been supplied. The CLUT size, in bytes, is equal to
2 times number of OutputChannels times the number of GridPoints raised to the power of the number of
InputChannels.

The output tables are arrays of 16-bit unsigned values. Each output table consists of a minimum of two and a
maximum of 4 096 ulnt16Number integers. Each output table entry is appropriately normalized to the range 0
to 65 535. The outputTable is of size (OutputChannels x outputTableEntries x 2) bytes. When stored in this
tag, the one-dimensional lookup tables are packed one after another in the order described in Table 38.
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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.

When using this type, it is necessary to assign each data colour space component to an input and output
channel. These assignments shall be as shown in Table 38. The channels are numbered according to the
order in which their table occurs.

Table 38 — lut16Type channel encodings

Data colour space Channel 1 Channel 2 Channel 3 Channel 4

‘XYz’ X Y 4 —

‘Lab’ L a b ~

‘Luv’ L u v —

‘YCbr’ Y Cb Cr —

‘Yxy’ Y y —

‘RGB”’ R G B —

‘GRAY’ K — = —

‘HSV’ H S \% —

‘HLS’ H L S —

‘CMYK’ C M Y K

‘CMY”’ C M Y —

‘2CLR’ Channel 1 Channel 2 — —

‘3CLR’ Channel 1 Channel 2 Channel 3 —

‘4CLR’ Channel 1 Channel 2 Channel 3 Channel 4
NOTE Additional xCLR colour spaces (up to 15 channels) can be added by specifying the appropriate signature from
Table 19, assigning the channels in numerical order and creating the tables.
Thel colour space used on the PES side of a lut16Type tag (which may be either the input or outppt space, or
both in the case of an Abstract profile) is identified by the PCS field in the profile header (see 7.2.7). This field
doep not distinguish between 8-bit and 16-bit PCS encodings. For the lut16Type tag, the 'Lab ' signature is
defiped to specify a legaey 16-bit PCSLAB encoding and the 'XYZ ' signature is defined to specily the 16-bit
PC$XYZ encoding. Note that this definition only applies to the encoding used at the PCS side of {he tag. The
defipition does NOT apply when these signatures are used in the data colour space field in the prpfile header
(see 7.2.6), exceptin the case of an Abstract profile.
For|colour«values that are in the PCSLAB colour space on the PCS side of the tag, this tag useg the legacy

16-bit PCSLAB encoding defined in Tables 39 and 40, not the 16-bit PCSLAB encoding define

in 6.3.4.2.

Thig encoding is retained for backwards compatibility with profile version 2. The PCSLAB L* vaTues have a
diffiecﬂ-eoeeé«g—%o—%—ﬂ-@%a—w = b= valdes:

The

legacy PCSLAB L* encoding is shown in Table 39.

Table 39 — Legacy PCSLAB L* encoding

Value (PCSLAB L*) 16-bit
0 0000h

100,0 FFOOh

100 + (25 500/65 280) FFFFh
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Although the 16-bit encoding shown in Table 39 can represent values slightly greater than 100,0, these are
not valid PCSLAB L* values and they shall not be used.

The legacy

PCSLAB a* and PCSLAB »* encoding is shown in Table 40.

Table 40 — Legacy PCSLAB «* or PCSLAB »* encoding

The 16-bit ¢

To convert
defined in @
values that
PCSLAB e
PCSLAB e
(65 535/65

10.9 |ut8T

This structu
elements: g
one-dimeng
Data is prog

(matrix

When used

Value (PCSLAB «* or PCSLAB 5%) 16-bit
-128,0 0000h

8 8086k

127,0 FFOOh

127 + (255/256) FFFFh

ncoding can represent values slightly greater than 127,0, which are valid PCS-~values.

colour values from this tag's legacy 16-bit PCSLAB encoding to the.16-bit PCSLAB enco
.3.4.2 (Tables 12 and 13), multiply all values with 65 535/65 280 (i.e» FFFFh/FFOOh). Any cd
are in the value range of legacy 16-bit PCSLAB encoding, but-et in the more recent 1
ncoding, shall be clipped on a per-component basis. To convert colour values from the 1
hcoding defined in 6.3.4.2 to this tag's legacy 16-bit PCSLAB encoding, divide all values
P80).

ype
re represents a colour transform using tables of-8=bit precision. This type contains four proces
3 x 3 matrix (which shall be the identity matrixiunless the input colour space is PCSXYZ), a s
ional input tables, a multi-dimensional lookup table, and a set of one-dimensional output tal
essed using these elements via the following sequence:

= (1d input tables) = (multi-diménsional lookup table, CLUT) = (1d output tables)

the byte assignment shall betas given in Table 41.

Table 41 — Iut8Type encoding

Hing
lour
5-bit
B-bit

by

5ing
bt of
les.

Byte podition Fielgyizggth Content Encoded as
0tod 4 ‘mft1’ (6D§67431h) (multi-function table with
1-byte precision) type signature
407 4 Reserved, shall be set to 0
8 1 Number of Input Channels (i) ulnt8Number
9 1 Number of Output Channels (o) ulnt8Number
10 1 ls\llgz)b(zg of CLUT grid points (identical for each ulnt8Number
11 1 Reserved for padding (required to be 00h)
12t0 15 4 Encoded e1 parameter s15Fixed16Number
16 to 19 4 Encoded e2 parameter s15Fixed16Number
20to 23 4 Encoded e3 parameter s15Fixed16Number
24 to 27 4 Encoded e4 parameter s15Fixed16Number
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Byte position Field length Content Encoded as
bytes
28 to 31 4 Encoded e5 parameter s15Fixed16Number
321035 4 Encoded e6 parameter s15Fixed16Number
36 to 39 4 Encoded e7 parameter s15Fixed16Number
4010 43 4 Encoded e8 parameter s15Fixed16Number
| 44 to 47 4 Encoded e9 parameter s15Fixed16Number
4|8 to 47+(256i) 256i Input tables ulnt8Number [...]
48+(256i) to ; X
A7+(2561)+(dlo) glo CLUT values ulnt8Number [...]
48+(2522§(g10) to 2560 Output tables ulnt8Number [...]
Exglanation of symbols:
i Js the number of input channels
o s the number of output channels
g |s the number of grid points
Thel| input and output tables, and CLUT, contained in a lut8Type each embodies a one-dimensiopal or multi-
dimensional function which maps an input value in the “domain” of the function to an output Yalue in the
“range” of the function.
The| domain of each of these tables is defined“to consist of all real numbers between 0,0 and 1,D, inclusive.
Thelfirst entry is located at 0,0, the last entry-at 1,0, and intermediate entries are uniformly spacgd using an
increment of 1,0/(m~1). For the input and-éutput tables, m is 255. For the CLUT, m is the number of grid points
alorjg each dimension. The range of a _function used to generate the contents of a table is likewisg defined to

be all real numbers between 0,0 and 1,0, inclusive. Since the domain and range of the tables ard 0 to 1, it is
necgssary to convert all device values and PCSLAB values to this numeric range. It shall be assued that the
maximum value in each case ‘is’set to 1,0 and the minimum value to 0,0, and all intermediate| values are
linearly scaled accordingly.

Because the entries pf atable are encoded as ulnt8Numbers, it is necessary to round each real yalue to the
neafest 8-bit integef.

Becpuse the entries of lut8Type LUTs represent values in the range 0,0 to 1,0, encoded as ulnt8Numbers,
thege entries.should be divided by 255,0 for the calculation of the actual output values.

Seg Annex A for additional guidance on this topic.

The colour space used on the PCS side of a lut8Type tag (which may be either the input or output space, or
both in the case of an Abstract profile) is identified by the PCS field in the profile header (see 7.2.7). This field
does not distinguish between 8-bit and 16-bit PCS encodings. For the [ut8Type tag, the 'Lab ' signature is
defined to specify the 8-bit PCSLAB encoding. Note that this definition only applies to the encoding used as
the PCS side of the tag. It does NOT apply when these signatures are used in the data colour space field in
the profile header (see 7.2.6), except in the case of an Abstract profile.

An 8-bit PCSXYZ encoding has not been defined, so the interpretation of a lut8Type in a profile that uses
PCSXYZ is implementation specific. Because of the resulting ambiguity and because an 8-bit linear
quantization of PCSXYZ results in poor quality, it is recommended that the lut8Type tag not be used in profiles
that employ PCSXYZ.
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The matrix is organized as a 3 x 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.

€ €2 €3
e4 e5 eg (14)
€7 ¢€g ©9
When using the matrix of an Output profile, and the input data is PCSXYZ, then:
X [eg ey es] [X]
Y’ = 64 €5 66 0y 15)
Z'| |lez eg eg| | Z
Each matriq entry is encoded as an s15Fixed16Number. The domain and range of the matrix is 0,0 to 1,0.
The matrix ghall be an identity matrix unless the input is in the PCSXYZ colour space.
The input tables are arrays of ulnt8Number values. Each input table consists of 256, ulnt8Number inteders.
Each input| table entry is appropriately normalized to the range 0 to 255. 0heé inputTable is of kize
(InputChannels x 256) bytes. When stored in this tag, the one-dimensional lookup tables are packed one after
another in the order described in Table 41.
The CLUT is organized as an i-dimensional array with a given number of/grid points in each dimension, where
i is the numpber of input channels (input tables) in the transform. The dimension corresponding to the first ipput

channel va
Each grid p
the entry c

contains th¢ function value for the second output function,~and so on until all the output functions have 4

supplied. E
bytes, is Gr

The output
Each outpt
(OutputCha
after anothe

If the numb
so that the

When using
channel. TH
order in wh

10.10 IutAToBType

ies least rapidly and the dimension corresponding to the last input channel varies most rap
bntains the function value for the first output function, the second sequential byte of the €

ach byte in the CLUT is appropriately normalized to the range 0 to 255. The size of the CLU]
dPointsnputChannels « OutputChannels.

fables are arrays of ulnt8Number values. Each output table consists of 256 ulnt8Number integ
t table entry is appropriately normalized to the range 0 to 255. The outputTable is of
nnels x 256) bytes. When stored-: in this tag, the one-dimensional lookup tables are packed
rin the order described in Table 41.

br of data points in a partictlar dimension of the CLUT, is two, the data for those points shall be
correct results are obtained when linear interpolation is used to generate intermediate values.

this type, it is. nécessary to assign each data colour space component to an input and oy
ese assignments shall be as shown in Table 38. The channels are numbered according to
ch their table occurs.

dly.

bint value is an o-byte array, where o is the number. ef©@utput channels. The first sequential byle of

ntry
een

[, in

ers.
Size
one

set

tput
the

10.101 G

eneral

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 x 3 matrix with offset
terms, a set of one-dimensional curves, a multi-dimensional lookup table, and a set of one-dimensional output
curves. Data are processed using these elements via the following sequence:

(“A” curves) = (multi-dimensional lookup table, CLUT) = (“M” curves) = (matrix) = (“B” curves).

NOTE The processing elements are not in this order in the tag to allow for simplified reading and writing of profiles.
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It is possible to use any or all of these processing elements. At least one processing element shall be included.
Only the following combinations are permitted:

— 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 are defined to consist of all real numbers between 0,0 and 1,0
incliisive. The first entry is located at 0,0, the last entry at 1,0, and intermediate entries are unifofmly spaced
usirlg 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 afe 0,0 to 1,0

it is [necessary to convert all device values and PCSLAB values to this numeric range. ‘It shall be agsumed that
the maximum value in each case is set to 1,0 and the minimum value to 0,0 and-all intermediatg values are
linegrly scaled accordingly.
When using this type, it is necessary to assign each data colour spa¢e component to an input|and output
chapnel. This assignment is specified in Table 38.
When used the byte assignment and encoding shall be as givendn Table 42.
Table 42 — lutAToBType encoding
Byte position Field length Content Encoded as
bytes
‘mAB ’ (6D444220h) [multi-function A-to-B table]
Oto3 4 .
type signature
4t07 4 Reserved, shall be set to 0
8 1 Number of Input Channels (i) ulnt8Nunjber
9 1 Number of Output Channels (o) ulnt8Nunjber
10 to 11 2 Reserved for padding, shall be set to 0
12t0 15 4 Offset to first “B” curve ulnt32Number
16 to 19 4 Offset to matrix ulnt32Number
20 to 23 4 Offset to first “M” curve ulnt32Number
24 to 27 4 Offset to CLUT ulnt32Number
28 t0’31 4 Offset to first “A” curve ulnt32Number
32to end Variable 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.

It is permitted to share curve data elements. For example, the offsets for A, B and M curves can be identical.
The offset entries (bytes 12 to 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, i.e.

an indication that processing element is not present and the operation is not performed.

This tag type may be used independent of the value of the PCS field specified in the header.
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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 O0Oh bytes used for padding between them if
needed. Each “A” curve is stored as an embedded curveType or a parametricCurveType (see 10.5 or 10.16).
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 appears as an n-dimensional array _with each dimension having a number of entries corresponding
to the numbier of grid points.

The CLUT palues are arrays of 8-bit or 16-bit unsigned values, normalized to the range of 0 to 255 or 0 to
65 535.

The CLUT s organized as an i-dimensional array with a variable number of grid points(ih, each dimengion,
where i is the number of input channels in the transform. The dimension corresponding-to the first chapnel
varies least| rapidly and the dimension corresponding to the last input channel variessmost rapidly. Each|grid
point value [is an o-integer array, where o is the number of output channels. The fitst-sequential integer of the
entry contdins the function value for the first output function, the second sequential integer of the gntry
contains th¢ function value for the second output function and so on until all ,of‘the output functions have Heen
supplied. The size of the CLUT in bytes is (nGrid1 x nGrid2 x...x nGridN) x number of output chanpels
(o) x size off (channel component).

When used|the byte assignment and encoding for the CLUT shall be as given in Table 43.

Table 43 — IutAToBType CLUT encoding

Byte pogition F'elgyltzggth Content Encoded as
Number of grid(points in each dimension.
oto 15 16 Only the f|r§t i'entries are used, where iis the uInt8Number{16]
number of input channels. Unused entries shall
be set t0.00h.
Preeision of data elements in bytes.
16 ! Shall be either 01h or 02h, ulntNumber
17 to 19 3 Reserved for padding, shall be set to 0
20 to dnd Vafiable CLUT data points (arranged as described in the ulnt8Number [...] or
text). ulnt16Number [...]

If the number of input channels does not equal the number of output channels, the CLUT shall be present.

If h £ H | Y H H 1 H i 1 H H bl LT et h
t e num O yrid pulliie 1 a UTC=UIimTicrisiotiar CUrve, Ul i a- paruacuidl Utmicriosivim U uic OLU T, 15 tWU, t e

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 10.16). 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. The “M” curves may only be used when the matrix is used.
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10.10.5 Matrix

The matrix is organized as a 3 x 4 array. The elements appear in order from e;—e4,. The matrix elements are
each s15Fixed16Numbers.

array = [61 €9 €3 ey €5 eg €7 eg €g €10 €11 612:| (16)

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

(1] Jer €2 es| [Xi] [eno]
Igp|=|€eq4 €5 eg U Ao[T]|eqq (17)

LYSJ Le7 eg ng {ij LemJ

Thejrange of input values X;, X, and X3 is 0,0 to 1,0. The resultant values Y, Y, and Y3 shall be cljpped 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,
withl 00h bytes used for padding between them if needed. Each “B’ curve is stored as an| embedded
curyeType or a parametricCurveType (see 10.5 or 10.16). The length is’as indicated by the convgntion of the

respective curve type. Note that the entire tag type, including the-tag type signature and reserved bytes, are
inclilded for each curve.

10.11 IutBToAType

10.11.1 General
Thig structure represents a colour transform. The type contains up to five processing element$ which are
stored in the BToATag in the following order: 'a'set of one-dimensional curves, a 3 x 3 matrix with ¢ffset terms,
a sgt of one-dimensional curves, a multi-dimensional lookup table, and a set of one-dimensional durves. Data
are processed using these elements vja the following sequence:
(“B” curves) = (matrix) = (“Meurves) = (multi-dimensional lookup table, CLUT) = (“A” curvgs).

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

— | B, Matrix,~-M;

— |B, CEUT, A;

R-MMateine M _CLLIT A
D51V

FRLAAL=L LN FAVEE ) 4 PRI 4 = = o pray aa v

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 are 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, M 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 0,0
to 1,0 it is necessary to convert all device values and PCSLAB values to this numeric range. It shall be
assumed that the maximum value in each case is set to 1,0 and the minimum value to 0,0 and all intermediate
values are linearly scaled accordingly.

When using this type, it is necessary to assign each data colour space component to an input and output
channel. This assignment is specified in Table 38.
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When used

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

Table 44 — IutBToAType encoding

Byte position Fielgyizggth Content Encoded as
0to3 4 ‘mBA’. (6D424120h) [multi-function BToA table]
type signature
4t07 4 Reserved, shall be set to 0
8 | Number or mput Lnanneis (z) uintsNumper
9 1 Number of Output Channels (o) ulnt8Number,
10to {1 2 Reserved for padding, shall be set to 0
12to 15 4 Offset to first “B” curve ulnt32Number
16 to 19 4 Offset to matrix ulnt32Number
20 to 23 4 Offset to first “M” curve ulnt32Number
24 to 27 4 Offset to CLUT ulnt32Number
28 to B1 4 Offset to first “A” curve ulnt32Number
32 to gnd Variable Data
Each curvel and processing element shall start on a 4-byte boundary. To achieve this, each item may be
followed by|up to three 00h pad bytes as needed.
Curve data felements may be shared. For example, the offsets for A, B and M curves may be identical.
The offset pntries (bytes 12 to 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,

i.e. an indic|
This tag typ

10.11.2

btion that processing element is not present and the operation is not performed.

e shall only be used when the. RCS field in the header specifies either PCSXYZ or PCSLAB.

B” curves

There are the same number-of “B” curves as there are input channels. The curves are stored sequenti

with 00h b
curveType
the proper
included for

10113 M

vtes used for gpadding between them if needed. Each “B” curve is stored as an embed
ag or a parametricCurveType (see 10.5 or 10.16). The length is as indicated by the conventio
curve type. Note that the entire tag type, including the tag type signature and reserved byte
each curve.

atrix

ally,
ded
n of
5, IS

The matrix is organized as a 3 x 4 array. The elements of the matrix appear in the type in order from e4 to ey,.
The matrix elements are each s15Fixed16Numbers.

array =

[eq, ep, €3, €4, €5, €6, €7, €5 ,€g €10: €115 €12]

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

Y
Yy | =
3

58

er ex ez | | Xq| |eq
e4 € eg U X2 +1| e
e7 eg eg| |X3| |e2

(18)

(19)
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The range of input values X;, X, and X3 is 0,0 to 1,0. The resultant values Y, Y, and Y3 shall be clipped to the
range 0,0 to 1,0 and used as inputs to the “M” curves.

The matrix is permitted only if the number of output channels, or “M” curves, is 3.

10.11.4 “M” curves

There are the same number of “M” curves as there are input channels. The curves are stored sequentially,
with O0Oh bytes used for padding between them if needed. Each “M” curve is stored as an embedded
curveType or a parametricCurveType (see 10.5 or 10.16). 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, are
incllided for each curve. The “M” curves may only be used when the matrix is used.

10.11.5 CLUT

The]CLUT appears as an n-dimensional array, with each dimension having a numben 8Dentries cofresponding
to the number of grid points.

The| CLUT values are arrays of 8-bit or 16-bit unsigned values, normalized-te the range of 0 to [255 or 0 to
65 §35.The CLUT is organized as an i-dimensional array with a variable-number of grid poipts in each
dimension, where i is the number of input channels in the transform. The dimension corresponding to the first
chapnel varies least rapidly and the dimension corresponding to the last input channel varies njost rapidly.
Each grid point value is an o-integer array, where o is the number of output channels. The firsf sequential
integer of the entry contains the function value for the first outputfunction, the second sequential integer of the
entry contains the function value for the second output function.ahd so on until all of the output furjctions have
beeh supplied. The size of the CLUT in bytes is (nGrid1 x RGFd2 x...x nGridN) x number of output channels
(o) % size of (channel component).

When used the byte assignment and encoding for the CLUT shall be as given in Table 45.

Table 45 —JutBToAType CLUT encoding

Byte position Field length Content Encoded as
bytes
Number of grid points in each dimension.
0to 15 16 Only the f|r§t i entries are used, where'z is the uInt8Numbr[16]
number of input channels. Unused entries shall
be set to 00h.
Precision of data elements in bytes.
16 1 Shall be either 01h or 02h. ulntgNurrber
17 t0 19 3 Reserved for padding.
20 to end Variable CLUT data points (arranged as described in the ulnt8Numbef [...] or
text). ulnt16Number [...]

If the umberof gridpomts i a one-dimensionat curve, or i a particufar dimension of the CEOT, 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.

If the number of input channels does not equal the number of output channels, the CLUT shall 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 10.16).
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.
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10.12 measurementType
The measurementType information refers only to the internal profile data and is meant to provide profile

makers an alternative to the default measurement specifications. When used the byte assignment and
encoding shall be as given in Table 46.

Table 46 — measurementType structure

poBs)i,ttiin Fieltc)lylt:r;gth Content Encoded as
0Oto3 4 ‘meas’ (6D656173h) type signature
4t07 4 Reserved, shall be set to 0
8to 11 4 Encoded value for standard observer see Table 47
12 t0 23 12 nCIEXYZ tristimulus values for measurement backing XYZNumber
24 t0 27 4 Encoded value for measurement geometry see Table 48
28 to 31 4 Encoded value for measurement flare see Table 49
32to 35 4 Encoded value for standard illuminant see Table 50

The encoding for the standard observer field is shown in Table 47.

Table 47 — Standard observer encodings

Standard observer Hex encoding
Unknown 00000000h
CIE 1931 standard colorimetric obsérver 00000001h
CIE 1964 standard colorimetriccobserver 00000002h

The encodipg for the measurement geonietry field is shown in Table 48.

Table)48 — Measurement geometry encodings

Geometry Hex encoding
Unknown 00000000h
0°:45° or 45°:0° 00000001h
0°:d or d:0° 00000002h

The encoding for the measurement flare value is shown in Table 49, and is equivalent to the basic numeric
type u16Fixed16Number in 4.7.

Table 49 — Measurement flare encodings

Flare Hex encoding
0 (0 %) 00000000h
1,0 (or 100 %) 00010000h
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encoding for the standard illuminant field is shown in Table 50.

Table 50 — Standard illuminant encodings

1:2010(E)
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profile. Each string is referenced in a separate record with theinformation about what language an
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Standard illuminant Hex encoding
Unknown 00000000h
D50 00000001h
D65 00000002h
Da3 00000003hKh
F2 00000004h
D55 00000005h
A 00000006h
Equi-Power (E) 00000007h
F8 00000008h

I3 multiLocalizedUnicodeType
tag structure contains a set of records each referencing a\multilingual Unicode string assoc
g is for.

byte assignment and encoding shall be as given in Table 51.

b that the fourth field of this tag, the record-size should, for the time being, contain the valu
esponds to the size in bytes of each record. Any code that needs to access the nth re
rmine the record’s offset by multiplying.u by the contents of this size field and adding 16. This
rt allows for future expansion of thesrecord encoding, should the need arise, without having

tag type.

iple strings within this tag may' share storage locations. For example, en/US and en/UK can
e string data.

the specification of(Unicode, see The Unicode Standard published by The Unicode Consor
website at httpi//www.unicode.org. For the definition of language codes and country
ectively 1SO 639-1 and ISO 3166-1. The Unicode strings in storage should be encode

endian, UTE-46BE, and should not be NULL terminated.
E Forvadditional clarification on the encodings used, see the ICC technical note 01-2002
.coloriorg.

If t

ated with a
d region the

b 12, which
cord should
minor extra
to define a

refer to the

ium or visit
codes, see
] as 16-bit

available on

cpnr\ifir\ record for the desired roginn is not stored_in the +ag, the record with the same lan

uage code

should be used. If the specific record for the desired language is not stored in the tag, the first record in the
tag is used if no other user preference is available.

© 1SO 2010 — All rights reserved

61


http://www.unicode.org/
http://www.color.org/index.xalter
https://standardsiso.com/api/?name=f9e19c6cc441e53f4c1b5e52a1e815b8

ISO 15076-1:2010(E)

Table 51 — multiLocalizedUnicodeType

Byte position leSyi::gth Content Encoded as
O0to3 4 ‘mluc’ (0x6D6C7563) type signature
4t07 4 Reserved, shall be set to 0
8to 11 4 Number of records (n) ulnt32Number
1210 15 4 ilze{]czc)rd size: the length in bytes of every record. The value 0000000Ch
16 Eirst record Inngllngn code:inaccordance with-the.
S ‘ language code specified in ISO 639-1 uintteNumber
First record country code: in accordance with the country
181019 2 code specified in ISO 3166-1 ulnt16Numpet
20 to 23 4 First record string length: the length in bytes of the string ulnt32Number
] First record string offset: the offset from the start of the tag
241037 4 to the start of the string, in bytes RDt32Number
28 tg
28+[12(n1)]-1 12(n—1) Additional records as needed
(or 15+12n)
(orzg:t[gi _tc1>)<]en d Variable Storage area of strings of Unicode characters

10.14 mujtiProcessElementsType

10.14.1

This structd
elements cq
supported

multidimens
of processi
support flog

If undefingd processing element

multiProces

When using
These assig

When used

General

re represents a colour transform, containing™a sequence of processing elements. The proces
ntained in the structure are defined in thé&structure itself, allowing for a flexible structure. Currg
processing elements are: a set of one-dimensional curves, a matrix with offset terms, ar
ional lookup table (CLUT). Other proc¢essing element types may be added in the future. Each
Ng element may be contained any’number of times in the structure. The processing elem
t32Number-encoded input and‘eutput ranges.

types are present in a multiProcessElementsType
sElementsType tag shall not be used and fall back behaviour shall be followed.

tag,

this type, it is neCessary to assign each colour space component to an input and output char
nments shall be as shown in Table 38.

the byte,assignment and encoding shall be as given in Table 52.

Table 52 — multiProcessElementsType encoding

5ing
ntly
da

ype
ents

the

nel.

Byte position Field Tength Content Encoded as
bytes
0to3 4 ‘mpet’ (6D706574h) [multi-process elements table] type
signature
4t07 4 Reserved, shall be set to 0
8t09 2 Number of input channels ulnt16Number
10 to 11 2 Number of output channels ulnt16Number
12t0 15 2 Number of processing elements (n) ulnt32Number
16 to 15+8n 8n Process element positions table positionNumber]...]
16+8n to end Data
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The number of processing elements (n) shall be greater than or equal to 1. The process element positions
table contains information on where and how large the process elements are. Offset locations are relative to
the start of the multiProcessElementsType tag. Thus the offset of first stored process element shall be 16+8x.

Each 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.

It is permitted to share data between processing elements. For example, the offsets for some processing

elements can be identical.

10.14.2—multiProcessElementsType Elements

10.14.2.1 General

Progessing elements in the multiProcessElementsType are processed in the order that they are défined in the

prog¢essing elements position table. The results of a processing element are passed‘on-to the next
element. The last processing element provides the final result for the containing’multiProcessEle
Thefefore, the input/output channels specified by the processing elements and the

multiProcessElementsType need to be in agreement.

The| first processing element’s input channels shall be the same as-the input channels of thg
muliiProcessElementsType. The input channels of a processing element shall be the same as
prog¢essing element’s output channels. The last processing elemént's output channels shall be t

the putput channels of the containing multiProcessElementsType(

Clipping of the results of a processing element shall not“be performed. Some processing ele

perform clipping as needed on input.

processing
mentsType.
containing

containing
he previous
e same as

ments may

The| specification for each processing element will indicate whether that element will perform clipping on input.

The]general element encoding for multiProcessElementsType elements is shown in Table 53.

Table 53 — General element encoding

B)_/t_e Field length Content Encogded as
pesition bytes

D to 3 4 Element signature

1 to 7 4 Reserved, shall be set to 0

B to 9 2 Number of input channels (p) ulnt16Number
1P to 11 2 Number of output channels (g) ulnt16Number
14 to end Data

10.14.2.2 Curve Set element

The Curve Set element encodes multiple one dimensional curves. The encoding is shown in Table 54.
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Table 54 — Curve Set element encoding

Byte position Field length Content Encoded as
bytes
Oto3 4 ‘cvst’ (6D666C74h) [curve set element table] type signature
4t07 4 Reserved, shall be set to 0
8t09 2 Number of input channels (p) ulnt16Number
10 to 11 2 Number of output channels (g) ulnt16Number
12 to 11+8 8p Curve positions (offset and size) positionNumber[. .]
12+8p to end Data
Encoding values for both input and output channels is for consistency with other processing ‘elements. Sjnce
each one dlmensional curve maps a single input to a single output the number of outputs will be the same as
the number]of inputs. Thus, the number of output channels (¢) shall be set to the same yalue as the numbegr of

input chann

The output
Successive

Each chann

curveSetElgment. Thus the offset of first stored curve in the curve set:shall be 12+8p.

The one-din
this, each ¢

It is permifted to share data between one dimensional-curves. For example, the offsets for some

dimensiona

Each curve
The first cu
curve segm
in terms of

If a curve h
terms of a f

If a curve h

are n segments, n—1 break=points are specified. The encoding for such a curve is shown in Table 55.

els (p).

value for an input shall be specified by the first segment in the segmentlist that contains that in
break-points shall not be decreasing.

el shall have a curve position element. Offset locations are relative to the start of the contai
hensional curves are stored sequentially. Each curve@hall start on a 4-byte boundary. To ach
Lirve shall be followed by up to three 00h pad bytes*as needed.

curves can be identical.

is stored in one or more curve segments, with break-points specified between curve segmg
've segment always starts at —o, and'the last curve segment always ends at +w. The first and
ents shall be specified in terms_of a formula, whereas the other segments shall be specified e

h formula, or by a sampled curve.

as a single curve segment; no break-points shall be specified, and the curve shall be specifie
brmula.

bs more than oné\curve segment, break-points shall be specified between curve segments. If t

Table 55 — One-dimensional curves encoding

put.

ning

eve

one

nts.
last
ther

din

ere

Byte Field length Content Encoded as

position bytes
Oto3 4 ‘curf’ (63757266h) type signature
4t07 4 Reserved, shall be set to 0
8to9 2 Number of segment(s) (n) ulnt16Number
10 to 11 2 Reserved, shall be set to 0
12 to 4n+7 4 x (n—-1) n—1 break-points float32Numberl...]
4n+8 to end Segments 1ton
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Break-points separate two curve segments. The first curve segment is defined between —o and break-point 1
(included). The kth curve segment (k in the range 2 to n—1) is defined between the break-point k—1 (not
included) and the break-point & (included). The nth curve-segment is defined between break-point n—1 (not
included) and +w. Curve segments that are specified in terms of a formula shall be encoded as shown in
Table 56.

Table 56 — Formula curve segments encoding

Byte Field length Content Encoded as
position bytes

0 3 Z part (706717266h) Tfype signature

lto 7 4 Reserved, shall be setto 0

B to 9 2 Encoded value of the function type GInt16Number
1D to 11 2 Reserved, shall be set to 0
14 to end See Table 57 Parameters (see Table 57) float32Numberf...]

The|encoding for the function type field and the parameters is shown in Table 57.

Table 57 — Formula curve segments'encoding

Field length Function type Encoded value Parpmeters
bytes
16 Y=(aX+b)+c 0000h rla, b, ¢
20 Y =alogyq (X7 +c) +d 0001h %nd,b,c, d
20 Y=ab¥+d ¢ 0002h abc de

Thel functional inputs and outputs are defined over the values that can be represented as float32Number. The
curye-segment shall be defined to result in float32Number values for the entire curve-segment.

Curye segments that are spegified as sampled curves shall be encoded as shown in Table 58.
Table 58 — Sampled curve segment encoding
Byte position Field length Content Encoded as
bytes

Oto3 4 ‘samf (73616D66h) type signature

4t07 4 Reserved, shall be set to 0

810 11 4 Count (n) specifying the number of entries that follow ulnt32Number

12toend 4n Curve entries float32Numberf...]

The count (r) shall be greater than or equal to 1.

The curve samples shall be equally-spaced within the segment, and shall include one break-point, as
previously described. If the sampled curve represents the curve-segment between break-point & (Bp;) and
break-point &+1 (Bp 4,4), the jth sample (j € [1, n) shall correspond to the input value Bp , +j (Bp 4.1 — Bp ) / n.
Thus Bp ; is excluded.

NOTE
segment.

The first point used for interpolation of a sampled curve segment is not directly stored in a sampled curve
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The value to interpolate from for the sampled curve at point Bp , shall be defined by the output of the
immediately preceding curve segment in the curve segment list at the point Bp ;.

If the number of grid points in a particular segment of a one-dimensional curve is one, the data generated for
intermediate values shall be set so that the correct results are obtained when linear interpolation is used.

10.14.2.3 Matrix element

The matrix is organized as an array of p x g elements, where p is the number of input channels to the matrix,

and ¢ is the number of output channels. The matrix elements are each float32Numbers. The array is
s follows:

organized
array = [611, 612, veny €1p, 621, 622, ceny 62[7’ veny eq1, eqz, veey eqp, 61, 62, veny eq] 20)
The matrix glement encoding is shown in Table 59.
Table 59 — Matrix element encoding
Byte Field length Content Encoded as
position bytes
Oto3 4 ‘matf (6D617466h) type signature
4t07 4 Reserved, shall be set to 0
8t09 2 Number of input channels (p) ulnt16Number
10 to 11 2 Number of output channels (g) ulnt16Number
12 to end 4q9(p+1) Matrix elements float32Number]. |]
The matrix |s used to convert data to a different colourspace, according to Equation (21):
Y; €11 €12 €p X4 eq
Y. X
2| _[ €21 €22 €2p gl 42 |4 (€2 21)
Y‘] _eq'l €42 € XP €q
The range ¢f the input values X47X,, ..., X, and output values Yy, Y5, ..., Y, is the range of values that cap be
represented as float32Numbeér:;
10.14.2.4 CGLUT elemeént
The CLUT gppears as an n-dimensional array, with each dimension having a number of entries corresponfling
to the numbRer.of.grid points.

The CLUT values are arrays of float32Number.

The CLUT is organized as an p-dimensional array with a variable number of grid points in each dimension,
where p is the number of input channels in the transform. The dimension corresponding to the first channel
varies least rapidly and the dimension corresponding to the last input channel varies most rapidly. Each grid
point value is a ¢-float32Number array, where ¢ is the number of output channels. The first sequential
float32Number of the entry contains the function value for the first output function, the second sequential
float32Number of the entry contains the function value for the second output function and so on until all of the
output functions have been supplied. Equation (22) gives the computation for the byte size of the CLUT.

nGrid1 x nGrid2 x... x nGridp x number of output channels (¢) x 4 (22)
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When used, the byte assignment and encoding for the CLUT shall be as given in Table 60.

Table 60 — CLUT element encoding

Equation (22)

Byte Field length Content Encoded as
position bytes
Oto3 4 ‘clut’ (636C7574h) type signature
4t07 4 Reserved, shall be set to 0
8t09 2 Number of input channels (p) ulnt16Number
1D to 11 2 Number of output channels (g) ulnt16Nunber
1P to 27 16 Number of grid points in each dimension. Only the first p entries | ulnt8Numier
are used, where p is the number of input channels. Unused
entries shall be set to 00h.
28 to end See CLUT data points (arranged as described in the text) float32Number...]

Thel input range for the CLUT is 0,0 to 1,0. For any input value outside‘this range, the neares{ range limit
valye shall be the input value. The range of the Output Channels_is the range of values that can be
repriesented as float32Number.

If the number of grid points 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 intermedjate values.
CLUT elements require a minimum of two grid points for each-dimension.

10.14.2.5 Future Expansion elements

Thel ‘bACS’ and ‘€eACS’ element types are provided as placeholders for future expansion. If prgsent, these
elements shall be considered as pass through.elements with no modification of channel data. Their encoding
shal|l be as shown in Table 61 and 62.

Table 61 — bACS element encoding

Byte Field length Content Encoded as
pesition bytes

D to 3 4 ‘DACS* (62414353h) type signature

1 to 7 4 Reserved, shall be set to 0

B to 9 2 Number of input channels (p) ulnt16Number
1p to 11 2 Number of output channels (g) ulnt16Number
1R to 15 4 Signature

Table 62 — eACS element encoding

Byte Field length Content Encoded as
position bytes

Oto3 4 ‘eACS’ (65414353h) type signature

4t07 4 Reserved, shall be set to 0

8t09 2 Number of input channels (p) ulnt16Number
10 to 11 2 Number of output channels (g) ulnt16Number
12t0 15 4 Signature
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For both the ‘bACS’ and ‘eACS’ element types the number of input channels (p) shall be the same as the
number of output channels (g).

10.15 namedColor2Type

The namedColor2Type is a count value and array of structures that provide colour coordinates for 7-bit ASCII
colour names. For each named colour, a PCS and optional device representation of the colour are given. Both
representations are 16-bit values and PCS values shall be relative colorimetric. The device representation
corresponds to the header’'s “data colour space” field. This representation should be consistent with the
“number of device coordinates” field in the namedColor2Type. If this field is 0, device coordinates are not

provided. The PCS representation corresponds to the header's PCS field_The PCS representation is always
provided. Qolour names are fixed-length, 32-byte fields including null termination. In order to mairtain
maximum portability, it is strongly recommended that special characters of the 7-bit ASCII set not besed.
When used|the byte assignment and encoding shall be as given in Table 63.
Table 63 — namedColor2Type encoding
. Field length
Byte podition bytes Content Encoded as
Oto B 4 ‘ncl2’ (6E636C32h) type signature
407 4 Reserved, shall be set to 0
Vendor specific flag (least-significant 46 ‘bits reserved
8to 11 4
for ICC use)
12to 15 4 Count of named colours (n) ulnt32Number
1610 19 4 Number of device coordinates (m) for each named ulnt32Number
colour
20 to $1 32 Prefix for egch colour name (32-byte field including 7-bit ASCII
null termination)
52 to 83 32 Suffix for egch colour name (32-byte field including 7-bit ASCI|
null termination)
8410 15 32 FII’St. co!our root name (32-byte field including null 7-bit ASCI|
termination)
First named colour’'s PCS coordinates. The encoding
is the same as the encodings for the PCS colour
116 to 121 6 spaces as described in 6.3.4.2 and 10.8. Only ulnt16Number [3]
PCSXYZ and legacy 16-bit PCSLAB encodings are
permitted. PCS values shall be relative colorimetric.
First named colour's device coordinates. For each
coordinate, 0000h represents the minimum value for
the device coordinate and FFFFh represents the
122 to 121+(2m) 2m maximum value for the device coordinate. The ulnt16Number [...]
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 given.
If » > 1 the remaining n—1 colours are described in a
122+(2m) to end (n—1) (38+2m) |manner consistent with the first named colour, see
byte offsets 84 to 121+(2m).

For colour values that are in PCSLAB, this tag uses the legacy 16-bit PCSLAB encoding defined in 10.8
(Tables 39 and 40), not the 16-bit PCSLAB encoding that is defined in 6.3.4.2 (Tables 12 and 13). This
encoding is retained for backwards compatibility with profile version 2. The PCSLAB L* values have a different
encoding than the PCSLAB «* and PCSLAB b* values. The 16-bit PCSLAB L* encoding shall be as shown in
Table 39 and the PCSLAB «* and PCSLAB 5* 16-bit encoding shall be as shown in Table 40. Note that though
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the 16-bit PCSLAB L* encoding can represent values slightly greater than 100,0, these are not valid PCSLAB
L* values and they should not be used. The 16-bit PCSLAB «* and PCSLAB 5* encoding can represent values
slightly greater than 127,0 which are valid PCS values.

To convert colour values from this tag's legacy 16-bit PCSLAB encoding to the 16-bit PCSLAB encoding
defined in 6.3.4.2 (Tables 12 and 13), multiply all values with (65 535/65 280) (i.e. FFFFh/FFOOh). Any colour
values that are in the value range of legacy 16-bit PCSLAB, but not in the more recent 16-bit PCSLAB
encoding, shall be clipped on a per-component basis. To convert colour values from the 16-bit PCSLAB
encoding defined in 6.3.4.2 (Tables 12 and 13) to this tag's legacy 16-bit PCSLAB encoding, divide all values
by (65 535/65 280).

NOTE Fhe palalllctma setected-for= pdldlllctl;b curvecamrestuitin L,UIIIIJ:G}\ orurdefined-vattes—forthe input range
used. This can occur for example if g <= 0, a <= 0 or d < —b/a In such cases, the behaviour of the curve is undefined.

10.16 parametricCurveType

The| parametricCurveType describes a one-dimensional curve by specifying one\of a predefined set of
fungtions using the parameters. When used the byte assignment and encoding shall-be as given in| Table 64.

Table 64 — parametricCurveType encoding

B)'/t'e Field length Content Encoded as
position bytes

Oto3 4 'para’ (70617261h) type signature

4t07 4 Reserved, shall be set to 0

8t09 2 Encoded value of the fungtion'type ;Jslgs .?.’:gg%%r)
10 to 11 2 Reserved, shall be setto 0
12toend | See Table 65 |One or more parameters (see Table 65) s15Fixed16Number [..]]

The]encoding for the function type field"and the parameters are shown in Table 65.

Table 65— parametricCurveType function type encoding

Field length Function type Encoded Parameters Note
bytes value
4 Y = X& 0000h g
Yis{aX +b)% (X =-bla)
12 0001h gab CIE 1224{1996
Y=0 (X >-bla)
Y=(aX+b)g+c (X}—b/a)
10 000Zh gabc [EC61966-3
Y=c (X >-bla)
_ g
Y=(aX+b) (X>d) IEC 61966-2-1
20 0003h gabcd (sRGB)
Y=cX (X >d)
Y =(aX+b)% +c (X=d)
28 0004h gabcdef
Y =(cX +f) (X >ad)
NOTE More functions can be added as necessary.
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The order of the parameters in the tag data, Table 64, follows the left-to-right order of the parameters in

Table 65.

The domain and range of each function shall be [0,0 1,0]. Any function value outside the range shall be
clipped to the range of the function. When unsigned integer data is supplied as input, it shall be converted to
the domain by 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 PCSXYZ, the PCSXYZ X, Y, or Z value 1+ (32 767/32 768) shall be mapped to the function input

value 1,0. |

the output is PCSXYZ, the function output value 1,0 shall be mapped to the PCSXYZ X, V.

rz

value 1+(33

NOTE

10.17 prdfileSequenceDescType

This type is

767/32 768).

an array of structures, each of which contains information from the headér fields and tags froni

The parameters selected for a parametric curve can result in complex or undefined values for the input rénge
used. This cgn occur, for example, if d < —bla. In such cases the behaviour of the curve is undefined.

the

original profiles which were combined to create the final profile. The order of the structures is the ordeér in
which the profiles were combined and includes a structure for the final profile, This provides a descriptign of

the profile sequence from source to destination, typically used with the DevigelLink profile.

When used

the byte assignment and structure shall be as given in Tablé66.

Table 66 — profileSequenceDescType structure

postion | byies. Content

Oto3 4 ‘pseq’ (70736571h) type signature

4t07 4 Reserved, shall be set to 0

8 to 11 4 Count value specifying number of description structures in the array
12 to end Variable Count profile description structures, see Table 67

Each profilg description structure has the format shown in Table 67.

Table 67 — Profile description structure

B)_/t.e Field length Content
position bytes
Oto3 4 Device manufacturer signature (from corresponding profile’s header)
4 to 7 4 DUV;\JU IIIUdU: O;SIIG{UIU (fIUIII L;UIIUDPUIICII;IIB 'JIUI‘;:U‘O hcadcl)
8to 15 8 Device attributes (from corresponding profile’s header)
Device technology information such as CRT, dye sublimation, etc. (corresponding to
16 to 19 4 . .
profile’s technology signature)
20tom Variable Displayable description of device manufacturer (profile’s deviceMfgDescTag)
m+1ton Variable Displayable description of device model (profile’s deviceModelDescTag)

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

70
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Also note that the entire tag, including the tag type, should be stored.

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

10.18 profileSequenceldentifierType

10.1

8.1 General

ISO 15076-1:2010(E)

This type is an array of structures, each of which contains information for identification of a profile used in a
sequence.

Wh«Ln used, the byte assignment and encoding shall be as given in Table 68.

Table 68 — profileSequenceldentifierType structure

Byjte position Fielgyltzggth Content Encoded as
O0to3 4 ‘psid’ (70736964h) type signature
4t07 4 Reserved, shall be set to 0
8 to 11 4 Count (n), specifying number of structures in the array ulnt32Number
1R to 11+8n 8n Positions table for profile identifiers positionNymberf...]
12+8n to end Profile identifier structures, see Table 69
Theloffsets stored in the positions table shall be relative to the start of the tag.

It i
pos

Ead
follg

Ead

h profile identifier structure shall start on a 4-byte boundary. To achieve this, each structu
wed by up to three 00h pad bytes as needed.

h profile identifier structure has the format shown in Table 69.

Table 69 — Profile identifier structure

permitted for profile identifier structures to~be shared. So it is possible that a positionNumber in the
tions table is identical to another positionNumber in the positions table.

re shall be

Byte position Field length Content Encoded as
bytes
0to 15 16 Profile ID (see below) See 7.2.18
16:taend variable Profile Description (see below) multiLocalizedUnicodeTlype

10.18.2 Profile ID

If a profile contains a Profile ID in the Profile Header, it shall be used in the Profile Identifier structure. If a
profile does not contain a Profile ID in the Profile Header, either an all-zero Profile ID or a computed Profile ID
shall be used in the Profile Identifier structure.

10.18.3 Profile Description

For profiles conforming to ICC Profile Specification 1CC.1:2001-12 (ICC V4.0.0) and later, the entire
multiLocalizedUnicodeType contents of the Profile Description Tag shall be included in the Profile Identifier
structure. For profiles conforming to ICC Profile Specification ICC.1:2001-04 (ICC V2.4.0) and earlier, the

© 1SO 2010 — All rights reserved
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contents of the textDescriptionType Profile Description Tag shall be converted to multiLocalizedUnicodeType

and used in

NOTE

the Profile Identifier structure.

One way of creating a multiLocalizedUnicodeType from a textDescriptionType is by converting the 7-bit ASCII

part of the textDescriptionType to a 'enUS' Unicode string by mapping the 7-bit ASCIl characters to 16-bit Unicode

characters, a

10.19 res

nd storing the 'enUS' Unicode string in the multiLocalizedUnicodeType.

ponseCurveSet16Type

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).
correct resy
can be com

The purpos
normalized
multiProcesg
produce a 1
and readily]
achieve cor

Two pieces
response. |

reference r
specified at

The measu
for process
measureme

It is the jo
practical ar
instrument.

instrumentg
originator s

Here are sg
For pro
Red-filt
Green-
Blue-fil

Visual

f the response of the device changes (the current response), the profile will no longer produce
It. In many cases it is impractical to produce a new profile for the current response, but thercha
pensated for by modifying the single channel device codes.

e of this tag type is to provide a mechanism to relate physical colorant amounts with

device codes produced by Iut8Type, Iut16Type, IutAToBType, AutBToAType
sElementsType tags so that corrections can be made for variation in the deviee’without havin
ew profile. The mechanism can be used by applications to allow users with'rélatively inexpen
available instrumentation to apply corrections to individual output colour channels in ordg
sistent results.

[his tag type provides a mechanism that allows applications that create profiles to specify|
bsponse. The way in which applications determine and make use of the current response is
this time.

ements are of the standard variety used in the photographic, graphic arts, and television indus
control. The measurements are intended to, represent colorant amounts and so diffe
nt techniques are appropriate for different deviceiypes.

p of the profile creator to provide reference response data in as many measurement units
d appropriate so that applications may select the same units that are measured by the us
Since it is not possible in general to' translate between measurement units, and since 1
only measure in one unit, providing a wide range of measurement units is vital. The pr
nall decide which measurement units are appropriate for the device.
me examples of suitable measurement units.

cess colours, density should be reported.

er density should‘be reported for the cyan channel.

filter should:bé reported for the magenta channel.

er should be reported for the yellow channel.

should be reported for the black channel.

the
nge

the

or
g to
Sive
r to

of information are necessary for this compensation, the reference response and the current

the
not

ries
rent

as
er's
nost
Dfile

For other colorants, such as spot colours or Hi-Fi colours, it is the responsibility of the profile creator to

select the appropriate units of measure for the system being profiled. Several different density standards
are used around the world, so it is important that profile creators report in as many different density units
as possible (See Table 72). Examples of suitable density measurements are:

72

Status T,
Status E,
Status I, and

DIN.
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Normalized device codes resulting from a lut8Type tag should first be multiplied by 257 (101h). Normalized
device codes in the 0 to 1 range that are related to lutAToBType and IutBToAType tags should be encoded in
a responseCurveSet16Type as 16-bit values converted to the range of 0 to 65,535 (FFFFh). Normalized
device codes clipped to the 0 to 1 range that are related to multiProcessElementsType tags should be

encoded in a responseCurveSet16Type as 16-bit values converted to the range of 0 to 65,535 (FFFFh).

For those fields that have been structured in arrays of channel data, the channels are ordered as specified for
the appropriate data colour space in Table 38.

When used the byte assignment and structure shall be as given in Table 70.

Table 70 — responseCurveSet16Type structure

for each measurementtype

Byte position Flelgyltteaggth Content Encoded as
0to3 4 ‘rcs2’ (72637332h) [response curve set with
2-byte precision] type signature
4t07 4 Reserved, shall be set to 0
8t09 2 Number of channels (n) ulnt16Number
10 to 11 2 Count of measurement types (i) ulnt16Number
m offsets, each relative to byte Q<%fjthis structure,
with one entry for each measurement type. Each
1210 (11 +4m) am offset shall point to the start of the response ulnt32Number []
curve structure for the measurement type.
(1R + 4 m) to end Variable m response curve structures, with one structure See Table 71

Each response curve structure has the format'shown in Table 71.
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Table 71 — Curve structure

. Field length
Byte position bytes Content Encoded as
Oto3 4 Measurement unit signature see Table 72

n counts of measurements in response arrays,
one for each channel i. Each count of
measurements, ¢, shall be the count of
response16Numbers in the response array for
channel i

4t0(3+4n) 4n ulnt32Number [r]

B shall be the sum of the counts & forall
T
channels.

The counts shall be ordered in the channel order
specified in Table 38 for the appropriate data
colour space.

n PCSXYZ values, one for each channel. Each
entry shall be a measurement of a patch with the
maximum colorant value for the channel. The

(4 +4np to 12n PCSXYZ values shall be relative colorimetric. XYZNumber [r]

(3+4n+[12n) .

The PCSXYZ values shall be ordered in the
channel order specified in Table 38 for the
appropriate data colour space.

n response arrays, one for each channel(7). Each

response array shall contain ¢,

(4+16 ) to response16Numbers. Each responsel6Number
8p shall contain a measurement for channel i. response16Number [p]

(3+16m8p) The response arrays shall 8¢ ordered in the
channel order specified .in Table 38 for the

appropriate data colour.space.

n is the numper of channels as defined in Table 70.
i indicates a|channel in the range 1 to n.

The responpe arrays shall be ordered with normalized device code elements increasing.

The measufement unit shall be encoded as shown in Table 72.

Table 72 — Curve measurement encodings

Meas:;ﬁment Description Signature | Hex encod|ng

Status A ISO 5-_3 denS|t.ometer response. ThIS is the acgepted standard for ‘StaA’ 53746141h

reflection densitometers for measuring photographic colour prints.
Status H ISO 5-3 densitometer response which is the accepted standard in ‘StaE’ 53746145h
Europe for colour reflection densitometers.

Status | IS0 5-3 densitometer Tesponse commonty Teferred 10 as narrow band Stal 53746149h
or interference-type response.
ISO 5-3 wide band colour reflection densitometer response which is

Status T the accepted standard in the United States for colour reflection ‘StaT’ 53746154h

densitometers.

Status M ISO 5-3 densitometer response for measuring colour negatives. ‘StaM’ 5374614Dh
DIN E DIN 16536-2 densitometer response, with no polarizing filter. ‘DN’ 434E2020h
DIN E DIN 16536-2 densitometer response, with polarizing filter. ‘DN P’ 434E2050h
DIN | 3{;16536-2 narrow band densitometer response, with no polarizing ‘DNN’’ 434E4E20h
DIN | DIN 16536-2 narrow band densitometer response, with polarizing filter. ‘DNNP’ 434E4E50h
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10.20 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 73.

Table 73 — s15Fixed16ArrayType encoding

pcB:i’fﬁ\ " FieIE\J ’Er:gth Content
Qto3 4 ‘'sf32’ (73663332h) type signature
4t07 4 Reserved, shall be set to 0

8o end Variable An array of s15Fixed16Number values

10.21 signatureType
Thel| signatureType contains a 4-byte sequence, such as those definedlin Table 22. Sequences pf less than
foun characters are padded at the end with spaces, 20h. Typically this type is used for registered tags that can
be gisplayed on many development systems as a sequence of fouf characters.

When used the byte assignment and encoding shall be as given in Table 74.

Table 74 — signatureType encoding

pcgs)i’tti?)n Fielt()jyltz:gth Content
Qto3 4 ‘sig ’ (73696720h)type signature

4t07 4 Reserved, shallbe set to 0

8|to 11 4 4-byte signature

10.22 textType

The| textType is assimple text structure that contains a 7-bit ASCII text string. The length of the string is
obtgined by subtracting 8 from the element size portion of the tag itself. This string shall be termipated with a
00h(byte.

When used:the byte assignment and encoding shall be as given in Table 75.

Table 75— textType encoding
B)_/t_e Field length Content
position bytes
Oto3 4 ‘text’ (74657874h) type signature
4t07 4 Reserved, shall be set to 0
8toend Variable A string of (element size 8) 7-bit ASCII characters
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10.23 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 76.

Table 76 — u16Fixed16ArrayType encoding

poBs)i,ttiecm F'elf"‘] lI:r:gth Content
0Oto3 4 ‘uf32’ (75663332h) type signature
4t07 4 Reserved, shall be set to 0

8toend Variable An array of u16Fixed16Number values

10.24 ulnt16ArrayType

This type rgpresents an array of generic 2-byte (16-bit) quantity. The number of:values is determined from the
size of the tfag.

When used|the byte assignment and encoding shall be as given in Table{77.

Table 77 — ulnt16ArrayType €ncoding

pc:as)i,tti(:)n Fielgyltgr;gth Content
Oto3 4 ‘ui16’ (75693136h) type signatare
4to7 4 Reserved, shall be set to 0

8toend Variable An array of unsigned 6bit integers

10.25 ulnt32ArrayType

This type rgpresents an array-of generic 4—byte (32-bit) quantity. The number of values is determined fror| the
size of the tfag.

When used|the byte assignment and encoding shall be as given in Table 78.

Table 78 — uInt32ArrayType encoding

poBs)i,tti(:)n . bytegyth Content
Oto3 4 ‘ui32’ (75693332h) type signature
4to7 4 Reserved, shall be set to 0

8toend Variable An array of unsigned 32-bit integers

76
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10.26 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 79.

Table 79 — ulnt64ArrayType encoding

pcB:i’fﬁ\ " FieIE\J ’Er:gth Content
Qto3 4 ‘ui64’ (75693634h) type signature
4t07 4 Reserved, shall be set to 0

8 o end Variable An array of unsigned 64-bit integers

10.27 ulnt8ArrayType

Thig type represents an array of generic 1-byte (8-bit) quantity. The number of values is determined from the
sizg of the tag.

When used the byte assignment and encoding shall be as giventin Table 80.

Table 80 — ulnt8ArrayType encoding

pchs)i’tti?)n Fielt?ylt::gth Content
(*) to3 4 ‘ui08’ (75693038h)type signature
4to7 4 Reserved, shallbe set to 0

8lto end Variable An array of unsigned 8-bit integers

10.28 viewingConditionsType

Thig type represents a\set of viewing condition parameters. When used the byte assignment arnd encoding
shal|l be as given in-Table 81.

Table 81 — viewingConditionsType encoding

3¥t_e Field length Content Encodgd as
pQgsition bytes r
Oto3 4 ‘view’ (76696577h) type signature
4t07 4 Reserved, shall be set to 0
810 19 12 Un-ngrmallzed CIEXYZ values for illuminant (in which Y is in XYZNumber
cd/m#)
20 to 31 12 Un-ngrmallzed CIEXYZ values for surround (in which Y is in XYZNumber
cd/m#)
32t0 35 4 llluminant type As described in
measurementType
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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 un-normalized CIEXYZ values. Note that the luminanceTag shall be the same
as the Y value given in this tag.

10.29 XYZType

The XYZType contains an array of three encoded values for PCSXYZ, CIEXYZ, or nCIEXYZ 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 82. Tristimulus values shall be non-negative. The signed encoding allows for
implementation optimizations by minimizing the number of fixed formats.

Table 82 — XYZType encoding

poBs)ilttiin Fielgylteeggth Content Encoded as
Oto3 4 ‘XYZ’ (568595A20h) type signature
4t07 4 Reserved, shall be set to 0

8 toend Variable An array of PCSXYZ, CIEXYZ, or nCIEXYZ values XYZNumber

78
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Annex A
(informative)

Data colour encodings and rendering intents

A.1 General

Thel colour profile format defined in this part of ISO 15076 supports a wide variety of colour enecod|ngs divided
into| three basic families which are nCIEXYZ based, RGB based and CMYK based. An~achromnatic (grey)
coldur space is also specified. The basic spaces, together with spaces which may be derived from them, are
givgn in Table A.1.

Table A.1 — Colour encoding types supported

Base space Description Derivative spaces
L CIELAB, PCSXY4, PCSLAB,
nCIEXYZ Base CIE device-independent colour space CIELUV, CIEYxy
GRAY Monochrome device-dependent colour space
RGB Base device-dependent colour space HLS, HSV, YCbCr
CMyy Base device-dependent colour space

CMlYK Base device-dependent colour space

Thel CIE colour spaces are defined in CIE 15. Derivatives of the nCIEXYZ space are defined as| connection
spages (PCSXYZ and PCSLAB) in order,sto provide the unambiguous colour specification refuired (see
Annex D for further information). The~device dependent spaces above are only representativg and other
dev|ce dependent colour spaces may be used without needing to update the profile format specifigation or the
softvare that uses it. Such spaces‘are specified in this part of ISO 15076 as xCLR (where x is 2 to 15, see
Tabje 19).

A.Z2 Colour measurement parameters

The| default measurement parameters for the PCS, and all other colour spaces defined in fhis part of
ISO[ 15076, are based on ISO 13655.

NOTE ISO 13655 requires that reflectance measurements be made using a 0°:45° or 45°:0° measuremgnt geometry
and |that Mristimulus values be calculated for a standard illuminant of D50 using the 1931 CIE standard colorimetric
obsgrver.

The only deviation from that specification is that all tristimulus values are divided by 100 so that Y = 1 for the
perfect diffuser (and for the media white point following calculation of media-relative values). It should be
noted that ISO 13655 currently makes provision for either a black or white backing for making measurements
for reflecting media. Many users of colour management systems prefer to use a white backing for this purpose.

One of the first steps in profile building involves determining the colorimetry of a set of colours from some
imaging test object or reproduction medium. The colorimetric values need to 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 is 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
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performed to produce values appropriate for the PCS. For the perceptual intent, other factors such as the
viewing conditions, differences in gamut between the actual and reference media, and user preferences also
need to be considered by the profile builder.

A PCS illuminant field is provided in the profile header, as defined in 7.2.16. The values contained in this field
are the nCIEXYZ values of the PCS adopted white, which are equal to the nCIEXYZ values of CIE llluminant
D50 [X=0,964 2, Y=1,000 0, Z=0,824 9]. (Note that the PCS illuminant field should not be confused with the
viewing conditions tag defined in viewingCondDescTag and viewingConditionsTag, see 9.2.48 and 9.2.49.)

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 in nCIEXYZ with respect to the PCS ado

pted

white. In media-relative colorimetry, colours are represented in PCSXYZ with respect to the media white,

unprinted p

The actual
The profile
or display 4
that of the

chromatic 4
information

A.3 PCS

There are n
the averags
derived exp

pper for a printer profile.

media and viewing conditions used in practice will typically differ from the reference Conditi
specification defines tags which provide information about the actual white point. 6f\a given m
nd the viewing environment. These tags may be used by a CMM to provide functionality bey
jefault. For example, an advanced CMM could use the tags to provide the, 6ption of no or pa
daptation, or to calculate colour appearance correlates for improved dynamic'gamut mapping.
can also be useful in choosing a profile appropriate for a specific use.

encodings

nany ways of encoding CIE colorimetry. The nCIEXYZ space represents a linear transformatio
colour matching data, obtained by mixing red, green and‘blue lights to match all spectral cold
erimentally in the 1920s. The CIELAB space represénts a transformation of the nCIEXYZ s

e.g.

DNS.
pdia
ond
rtial
Tag

n of
urs,
ace

into one that is more perceptually uniform. This uniformity alfews colour errors to be approximately equially

weighted throughout its domain.
This part of ISO 15076 provides two methods in order to satisfy conflicting requirements for accuracy |and
storage spgce. These encodings, a PCSLAB encoding and a 16-bit per component PCSXYZ encoding,| are
described ip 6.3.4. While supporting multiple en€odings increases the complexity of colour management, it
provides immense flexibility in addressing different user requirements such as colour accuracy and memory
footprint.
The relationship between PCSXYZ and-PCSLAB is given by the set of equations defined in ISO 13655 but
where the media white point (rather.than the illuminant) is used as the relevant white point. Thus

X is|replaced by X (or X ) .1

Xn Xi mw

r is fleplaced-by Yo (or i) n.2)

n i mw

zZ . - Fe

— isreplaced by = (or —2-) (A.3)

Zn Zi mw
where XY, Z., X;Y.Z, X YmwZmw @nd X,Y,Z, are as defined in 6.3.2.
The equations are as follows:

. Y
L :116{]’[—H—16 (A.4)
Yn
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a* =500 f[XiJ— f(YLH (A5)
b* = 200 f[Ylj— f[ziﬂ (A6)
o o(SF ) (L) an
X, (29) " "l x. ) (x, '
for L%if’ FEan fat )
Y, \29) " |y, |1, '
for 1{&)3 FEAS z)p (A9)
z, \29) " "\z,) |z, '
for L{if X :(841jx X4 (A10)
X, (29) " 7| x, 108) (X, ) 29 '
for 1<(£j3 RS :[%jx RS (A11)
Y, \29) "1, 108) (v, ) 29 '
for 1{&)3 ks :(%]x Z 4 (A12)
Z, \29) " "\z,) \108) (zy) 29 '

where 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 gncodings is
to gllow points within the space to be specified. Since the processing models benefit from ihterpolation
between table entries, the-interpolated AToB results should be used as the inputs to the BToA |transforms.

Thel AToB results should-net be rounded to the nearest encoding value.

A.4 External.and internal conversions

CMMs or_other applications that use ICC tags to perform colour transformations typically need to perform two
typgs of data processing in addition to table interpolation. First, because the colour values being processed
(sughtas image pixels) may not match the native precision of an ICC tag (such as a lut16Type or |ut8Type), it

may be necessary 1o alter the precision of the Input to (or results from) these transforms. second, because
there is more than one PCS encoding, it may be necessary to convert the output from a first transform before
applying it to the input of a second transform. These two types of additional processing may be thought of as

primarily affecting the external and internal interfaces of ICC processing, respectively.

In the first (external) case, the appropriate conversion method is to multiply each colour value by
(2M-1)/(2N-1), where N is the starting number of bits and M is the required number of bits. This converts a
number with values from 0 to (2V-1) to a number with values from 0 to (24-1). For example, to prepare an
8-bit image value for input to a lut16Type tag the scale factor is (216-1)/(28-1) = (65 535,0)/(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 a PCSLAB L* of 31,0, then the scaled value is also intended to represent a PCSLAB L* of 31,0.
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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 PCSXYZ and PCSLAB.
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annex gives guidelines for embedding device profiles within EPS, TIFF, JFIF, and GIFNmM3

all tags intact and unchanged.

E Other file formats, such as 1SO 15444-2 [4] and proprietary file formats such as PSD, Specify the ¢
profiles. The embedding guidelines given in this annex are for file formats that do not(specifically define
e embedded. File formats that support embedding of ICC profiles are given on www.color.org.

Embedding ICC profiles in EPS files

two places within EPS files that embedding ICC profiles are/appropriate are when assoc
en preview and when associated with the page description. Embedding ICC profiles with
iew is necessary so that applications using this screen preview to display a representation
e description can do so with accurate colours. Embedding ICC profiles within a page de
bssary so that sophisticated applications, such as:OPI server software, can perform colour
g with image replacement. For general information concerning PostScript's Document
ventions (DSC), the EPS file format, or spécific PostScript operators, see the PostScrip
erence Manuall11],

re are a variety of different methods of storing a screen preview within an EPS file depen
nded environment. For cross platform applications with embedded ICC profiles, TIFF screen p
mmended. The TIFF format has been extended to support the embedding of ICC profiles.
also be embedded in a platform.specific manner.

ven page description may use multiple distinct colour spaces. In such cases, colour conversion
prmed to a single colour)space to associate with the screen preview.

profiles can.also be embedded in the page description portion of an EPS
o%BeginIC@Profile: / %%EndICCProfile comments. This convention is defined as follo

%$%$Beg@inlICCProfile: <profileid> <numberof> [<type> [<bytesorlines>]]

1:2010(E)
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file using
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<profileid> ::= <text> (Profile ID)
<noumberof> ::= <int> (Lines or physical bytes)
fytype> ::= Hex | ASCII (Type of data)

<bytesorlines> ::= Bytes | Lines (Read 1n bytes or Iines)
%$%EndICCProfile (no keywords)

These comments are designed to provide information about embedded ICC profiles. If the type argument is
missing, ASCIl data is assumed. ASCIl refers to an ASCIl base-85 representation of the data. If the
bytesorlines argument is missing, <numberof> should be considered to indicate bytes of data. If
<numberof> = —1, the number of bytes of data are unknown. In this case, to skip over the profile it is
necessary to read data until the encountering the %%EndICCProfile comment.

<profileID> provides the profile’s ID in order to synchronize it with PostScript's setcolorspace and
findcolorrendering operators and associated operands (see below). Note that <numberof> indicates the
bytes of physical data, which vary from the bytes of virtual data in some cases. With hex, each byte of virtual
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data is represented by two ASCII characters (two bytes of physical data). Although the PostScript interpreter
ignores white space and percent signs in hex and ASCII data, these count toward the byte count.

Each line of profile data should begin with a single percent sign (%) followed by a space. This makes the
entire profile section a PostScript language comment so the file can be sent directly to a printer without
modification. The space avoids confusion with the open extension mechanism associated with DSC
comments.

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 %%BeginSetColorSpake:
| %%EndSefkColorSpace and %%BeginRenderingIntent: / %%EndRenderingIntent commeénts|are
used to delimit the colour space and rendering intent respectively.

oP
oe

BeginSetColorSpace: <profileid>
<prpfileid> ::= <text> (ICC Profile ID)
%$EndSetColorSpace (no keywords)

o

<profileld> provides the ICC profile’s ID corresponding to this colour space.The ICC profile with|this
profle ID| should have occurred in the PostScript job using , the'%%BeginICCProfifle:
| %%EndICfProfile comment convention prior to this particular %%BeginSetColorSpace: comment.

NOTE 1  An example of usage is shown here for CIE 1931 XYZ with D65 white point that refers to the ICC profile|with
<profileld> = 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]
>] setcolorspace
©%EndSetColorSpace

Q N\ = = ~r—

The setcolgrspace command is included within. the comments. The PostScript enclosed in these comments
should not perform any other operations otherthan setting the colour space and should have no side effec}s.

%%BeginRenderingIntent: <prefileid>
<pgofileid> ::= <text> (ICC Profile ID)
%$BndRenderingIntent (ne_keywords)

<profileld> provides the ICE profile’s ID corresponding to this rendering intent. The ICC profile with|this
profile ID| sholuld have-Doccurred in the PostScript job using the %%BeginICCProfifle:
| %%EndICfProfile comment convention prior to invocation of this
particular %4%BeginRefideringIntent: comment.

NOTE 2 An example of usage is shown here for the Perceptual rendering intent that refers to the ICC profile |with
<profileld>A=YRGBProfile.

Y %BeginRenderingIntent: RGBProfile
/PeTCeptuatfindcotorrendering pop
/ColorRendering findresource setcolorrendering
%%EndRenderinglntent

The setcolorrendering command is included within the comments. The PostScript enclosed in these
comments should not perform any other operations other than setting the rendering intent and should have no
side effects.

Annex C describes the method to be used to identify ICC profiles used to generate PostScript CSAs and
CRDs.
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B.3 Embedding ICC profiles in TIFF files

The discussion below assumes some familiarity with TIFF internal structure. It is beyond the scope of this part
of ISO 15076 to detail the TIFF format, and readers are referred to the “TIFF™ Revision 6.0” specification,
which is available from Adobe Systems Incorporated.

The International Color Consortium has been assigned a private TIFF tag for purposes of embedding ICC
device profiles within TIFF image files. This is not a required TIFF tag, and Baseline TIFF readers are not
currently required to read it. It is, however, strongly recommended that this tag be honoured.

An ICC device profile is embedded. in its entirety, as a single TIFF field or Image File Directory (IFD) entry in
the JFD containing the corresponding image data. An IFD should contain no more than one embedded profile.
A TJFF file may contain more than one image, and so, more than one IFD. Each IFD may.have its own
embedded profile. Note, however, that Baseline TIFF readers are not required to read any }FDs|beyond the
firstjone.

The|structure of the ICC Profile IFD Entry is given in Table B.1.

Table B.1 — ICC profile IFD entry structure

Byte offset Fieltc)iylteeggth Content
Oto1 2 The TIFFTag that identifies the field =,34675(8773h)
2t03 2 The field Type is 7 = UNDEFINED (treated as 8-bit bytes).
4t07 4 The Count of values = the sizeof the embedded ICC profile in bytes.
81to 11 4 The Value Offset = the file,offset, in bytes, to the beginning of the ICC profild.

Likg all IFD entry values, the embedded profile should begin on a 2-byte boundary, so the Valug Offset will
always be an even number.

A TJFF reader should have no knowledge of the internal structure of an embedded ICC profile [and should
extrpct the profile intact.

B.4 Embedding ICC'profiles in JPEG files

Thel JPEG standard~(ISO/IEC 10918-1[2]) supports application specific data segments. These segments may
be ysed for tagging-images with ICC profiles. The APP2 marker is used to introduce the ICC profil¢ tag. Given
that|there are.only 15 supported APP markers, there is a chance of many applications using the sgme marker.
ICC|] tags _are/ thus identified by beginning the data with a special null terminated byte| sequence,
“ICC_PROEFILE".

Thellength field of 3 JPEG marker is only two bytes long: the length of the length field is includedlin the total.
Hence, the values 0 and 1 are not legal lengths. This would limit the maximum data length to 65 533. The
identification sequence would lower this even further. As it is quite possible for an ICC profile to be longer than
this, a mechanism is required to break the profile into chunks and place each chunk in a separate marker. A
mechanism to identify each chunk in sequence order is therefore necessary.

The identifier sequence is followed by one byte indicating the sequence number of the chunk (counting starts
at 1) and one byte indicating the total number of chunks. All chunks in the sequence should indicate the same
total number of chunks. The 1-byte chunk count limits the size of embeddable profiles to 16 707 345 bytes.
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B.5 Embedding ICC profiles in GIF files

The GIF89a image file format supports Application Extension blocks, which are used for “application specific”
information. These blocks may be used for tagging images with ICC profiles.

The Application Identifier for an embedded profile should be the following 8 bytes: “ICCRGBG1”. The
Authentication Code should be “012”. The entire profile should be embedded as application data, using the
conventional 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 General

Whelan ICC profiles are used to generate PostScript “color space arrays” (CSAs) or “color rendering
dictionaries” (CRDs) it is useful to be able to identify the profile used to define the CSA or-CRD. [This can be
achleved by adding the following keys to the CSA or CRD. This mechanism does not rely on conjments, and
enaples a parser to obtain the original profile from outside the PostScript file.

C.Z Profile identification keys for a PostScript CSA

Thel following keys are recommended by Adobe Systems for inclusion: in PostScript (and EPS)| colorspace
arrays:

a) |/CreationDate (string): Identifies the date and time at whiCh“the colorspace array 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 this part of ISO 15076 an¢l ASN.1 as
defined in ISO/IEC 8824[].

b) |/Renderingintent (name or string): Identifies the rendering intent that this colorspace array|is designed
to achieve. The options are: AbsoluteColorimetric, RelativeColorimetric, Saturation or Perceptlial.

c) |/Description (string): 7-bit ASCII description string from the ICC profile ‘desc’ tag.
d) |/Copyright (string): 7-bit ASCII copyright string from the ICC profile ‘cprt’ tag.

NOTE In profiles conforming ‘to this part of 1ISO 15076 (ICC v4.0), the copyright and descriptiop strings are
multi-lingual. Only the U.S. English string from the ICC Profile is present in the CSA/CRD. If the ICC Pr¢file does not
contain a U.S. English string,-one can be computed from the first multilingual string.

e) |/ColorSpace (string): Data colour space field of the profile data from the ICC profile header. [This should
be the 4-charaeter/ASCII string representing the colour space signature (see 7.2.6).

f) |/ProfilelD_(hexadecimal string): This is the Profile ID of the ICC Profile. This should be gncoded as
hexadeecimal data, enclosed in < and >. For profiles conforming to ICC.1:2004-10, Profile ID |is generally
present.in the profile header. For those ICC profiles not containing a Profile ID, a Profile 1D should be
computed using the method described in 7.2.18.
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EXAMP

[

LE Colorspace Array (CSA) from Photoshop:

/CIEBasedABC

<<

/CreationDate (19990603000000)

/Renderinglintent (Perceptual)

/Description (not Adobe RGB (1998))

/ColorSpace (RGB )

/Copyright (Copyright 1999 Adobe Systems Incorporated)
/ProfilelD <33BC7F1C156FAO0D72F8F717AE5886BD4>
/DecodeLMN [{2.1992 exp}bind {2.1992 exp}bind {2.1992 exp}bind]

/MatrixLMN [0.3805 0.7083 0.9959

q
t
/

C.3 Profile identification keys for a PostScript CRD

C.3.1 The
PostScript L

1282 0.0593 0.7144
4554 0.2324 0.0145]
WhitePoint [0.9642 1.0000 0.8249]

> ]

following keys are recommended for inclusion in PostScript CRDs by Adobe Systems Inc. in
language Reference Manual.

a) [CreatipnDate (string): Identifies the date and time at which the CRDcwas created or most recq
modifi{?ﬂ. The value of this entry should be coordinated with the calibrationDateTimeTag attribute of

associ

b) /Rendgringintent (name or string): Identifies the rendering intent that this CRD is designed to achi

The op
C.3.2 Thq
establish a
a) /Descr
b) /Copyr

NOTE

multi-lin

contain
c) [Color
be the

d) /ProfileID (hexadecimal string): ASCII string representation of the hex-encoded Profile ID of the

Profile.
profile
the me

ted ICC profile, and its syntax should conform ASN.1, defined\in' ISO/IEC 8824-1[1].

fions are: AbsoluteColorimetric, RelativeColorimetric, Saturation or Perceptual.

use of the following additional keys is also recommended in cases where it is importan
Clear relationship between the CRD and the ICCprofile from which it was derived.

ption (string): 7-bit ASCII description string from the ICC profile ‘desc’ tag.
ight (string): 7-bit ASCII copyright-string from the ICC profile ‘cprt’ tag.

In profiles conforming to this\part of ISO 15076 (ICC v4.0), the copyright and description strings
gual. Only the U.S. English string from the ICC Profile is present in the CSA/CRD. If the ICC Profile doe
a U.S. English string, one can be computed from the first multi-lingual string.

Bpace (string): Data-colour space field of the profile data from the ICC profile header. This sh
1-character ASCIEstring representing the colour space signature (see 7.2.6).

For profiles‘conforming to this part of ISO 15076 (ICC v4.0), Profile ID is generally present in
headersFor those ICC profiles not containing a Profile ID, a Profile ID should be computed u
hod described in 7.2.18.
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