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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

(ISO memb
technical co
established

er bodies). The work of preparing International Standards is normally carried out through 1SO
mmittees. Each member body interested in a subject for which a technical committee has been
has the right to be represented on that committee. International organizations, governmental and

non-governmental, In llalson with 150, alsO take part In the WOrK. 150 collaboraies Cclosely Wwiin the

Internationg

Internationg

| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.

The main thsk of technical committees is to prepare International Standards. Draft International Standards

adopted by
Internationg

Attention is

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

ISO 126408 was prepared by Technical Committee ISO/TC 130, Graphic\technology.

the technical committees are circulated to the member bodies for voting,“Publication ag an
| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of pgtent

ISO 12640 [onsists of the following parts, under the general title Graphic technology — Prepress digital gata

exchange:

— Part 1:

— Part 2:\XYZ/sRGB encoded standard colour image data (XYZ/SCID)

—  Part 3:

The followin

— Part4:

— Part 5:

CMYK standard colour image data (CMYK/SCID)

CIELAB standard colour image data.(CIELAB/SCID)
g parts are under preparation:
Wide gamut display-referred standard colour image data (TBDencoded/SCID)

Scene-referred standard colour image data (RIMM/SCID)
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Introduction

0.1 Need for standard digital test images

Standard test images provide a set of data that can be used for any of the following tasks:

evaluating the colour reproduction of imaging systems;

evaluating colour image output devices;

evaluating the effect of image processing algorithms applied to the images;
ition image

evaluating the coding technologies necessary for the storage and transmission of high-defin
data.

e of image
ood quality
task being
nable a test
je data set
jes prior to

Becpuse they exist as standard, well-defined, high-quality image data sets, typical of the rang
confent commonly encountered, they enable users to be confident thatithe images will produce ¢
reprioductions, if properly rendered, and that they provide a reasonable test of the evaluation
undertaken. No limited set of images can fully test any system, butthe sets provided give as reaso
as ¢an be expected from a limited image set. Furthermore; the existence of a standard ima
enaples users in different locations to produce comparisons)without the need to exchange ima

reprioduction.

How
usirn
eva
pos
con

ever, different applications require that the standard image data be provided in different image states
g different image encodings (see I1SO 2202821). The user needs to select those appropfiate to the
uation task being undertaken. Whilst transformation of the image data to another image stafe is always
Sible, there is, in general, no agreement’amongst experts as to how this is best done. Thus, [it has been
Sidered preferable to provide data in three different image states in the various parts of ISO 12640.

CMYK dot
the time of

Part
per(
prin
Tra
mig
arts
usin

1 of ISO 12640 provides a set™of 8-bits-per-channel data that is defined in terms of
entages. The colours resulting\from reproduction of CMYK data are strictly defined only at
ing and, as such, the (data are only applicable to evaluation of CMYK printing gpplications.
nsformations to other image states and colour encodings are not necessarily well defined. In fact, the data
nt not even be useful for)CMYK printing processes different from those typically found in traditional graphic
applications as the“image data are defined to produce “pleasing” images when reproduced jon systems
g “typical” inks ahd) producing “typical” tone value rendering. Printing systems that use inks of a distinctly

diffe
with
tran

Part
16 K

rent colour, orproduce a very different tone value rendering, will not reproduce them as plea
out a well-defined colour transformation. Moreover, with a bit depth of only 8 bits per channel
sformation employed will probably introduce artefacts.

2 of ISO 12640 provides a set of test image data encoded both as XYZ tristimulus values wit
itsper channel and as sRGB (defined in IEC 61966-2-1) with a bit depth of 8 bits per channel.

5ing images
any colour

h a depth of
(The higher

bit depth for the XYZ encoding is necessary because of the perceptual non-uniformity of the XYZ colour
space.) Both sets of data are optimized for viewing on a reference sRGB CRT display in the reference sRGB
viewing environment, and relative to CIE standard illuminant D65 for which the XYZ values were computed.
The images are mainly designed to be used on systems utilizing sRGB as the reference encoding, and as
such are mainly applicable to the consumer market and those systems for which the colour monitor is the
“hub” device. Although such systems are used for some applications in the graphic arts industry, sRGB is by
no means the most common image encoding. Furthermore, a particular drawback is the fact that the sRGB
colour gamut is quite different in shape than the colour gamut of typical offset printing. This difference can
necessitate fairly aggressive colour re-rendering to produce optimal prints from sRGB image data.

In order to be useful for applications where large, print-referred output gamuts are encountered, common in

graphic technology and photography, it was felt that it would be desirable to produce an image set in which
some colours are permitted to be encoded close to the boundary of the full colour gamut attainable with
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surface colours. Furthermore, from the perspective of colour management it is advantageous if the images are
referenced to illuminant D50, which is the predominant reference illuminant used in graphic arts and
photography, both for viewing and measurement. For this reason it has also become the predominant

reference ill

uminant for most colour management applications.

The purpose of this part of ISO 12640 is, therefore, to provide a test image data set with a large colour gamut
related to illuminant D50. The bit depth of the natural images is 16 bits per channel, while the colour charts
and vignettes are 8 bits per channel.

0.2 Definition of the reference colour gamut

The referen
However, i
work within
together we
Hewlett-Pa
German ph
to reconcilg
1ISO 12640.

0.3 Char

The perforr]
final output
test images
Because th
important t
However, b
produce ele
cover the fi
differences
boundary, t
be explored

A survey was conducted of all ISO/TC 130 member countries to identify desirable image content and to s

submission
eight colouf
extreme hi
reproduce,

The colour
cross-sectig

0.4 Filef

All of the im
image, as

ce colour gamut defined for this part of ISO 12640 originated from three quite separate sour
was noted that there was considerable similarity between the three. One definition came'{
ISO/TC 130 itself, and this arose by consideration of various sets of published data, w|
re taken to define the colour gamut of surface colours. The other definitions arose from, work w|
kard, which was focused on the colour gamuts obtainable by printing, and thatyof a grou
btographic printing experts. The similarity of these led to the conclusion that itrwould be desir
them into a single gamut that would be taken as the reference colour gamut for this pa
Full details of the reference colour gamut and its derivation are given in Aanex B.

Acteristics of the test images

hance of any colour reproduction system is normally evaluatedboth subjectively (by viewing
image) and objectively (by measurement of control elements):“This requirement dictated that

e results of subjective image evaluation are strongly\affected by the image content, it
b ensure that the natural images were of high quality and contained diverse subject mg
y requiring images to look natural, it is difficult ‘within a single, relatively small sample se
ments in the scene that contain the subtle colouridifferences required in such test images and
Il reference colour gamut defined. It is alsoiimportant to have some images that contain su
in near-neutral colours. Thus, while most images contain colours that extend to the g4
his is often only for a limited range of hugs.in each image. The full reference colour gamut can
by utilizing the synthetic colour chart.

of suitable images for consideration. The image set that resulted consists of eight natural ima
charts and two colour vignettes. The natural images include flesh tones, images with detail in
phlights or shadows, neutral colours, brown and wood-tone colours that are often difficu
memory colours, complicated geometric shapes, fine detail, and highlight and shadow vigne
charts and colour vignettes show the reference colour gamut (in CIE Lab colour spacq
ns for 16 and 8-hue angles, respectively.

pormat of the digital test images

agestconsist of pixel interleaved data (L then 4" then 5") with the data origin at the upper left o
iewed' naturally, and organized by rows. These data are available as individual files, which a

ces.
rom
hich
thin
0 of
able
t of

the
the

include both natural scenes (pictures) and synthetic images"(colour charts and colour vignettes).

was
tter.
t to
that
btle
mut
only

licit
jes,
the
t to
tes.
) in

the
re a

normative

art-of this part of this part of ISO 12640. The image file format is as specified in 1ISO 12639:2

04,

Annex H, with BitsPerSample set to 16, 16, 16. The images can be imported and manipulated as necessary
by a wide variety of imaging software tools and platforms commonly in general use in the industry. (See
Annex D for details of the TIFF header.)

All colour charts and vignettes consist of files in Adobe® PDF format.

Vi
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Graphic technology — Prepress digital data exchange —

Part 3:
CIELAB standard colour image data (CIELAB/SCID)

1 |Scope

Thig part of ISO 12640 specifies a set of standard large gamut colour images (ehcoded as 161ibit CIELAB
digifal data) that can be used for the evaluation of changes in image quality during coding, image| processing
(including transformation, compression and decompression), displaying ona colour monitor and printing.
These images can be used for research, testing and assessing of output~systems such as prirfters, colour
management systems and colour profiles.

2 [Normative references

The| following referenced documents are indispensable,for the application of this document| For dated
references, only the edition cited applies. For undateéd references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO| 3664, Viewing conditions — Graphic technology and photography

ISO[12639:2004, Graphic technology — Rrepress digital data exchange — Tag image file format for image
technology (TIFF/IT)

ISO[ 13655, Graphic technology — “Spectral measurement and colorimetric computation for graphic arts
images

ISO[22028-1, Photography and graphic technology — Extended colour encodings for digital imdge storage,
manipulation and interchange — Part 1: Architecture and requirements

CIE|Publication 15:2004, Colorimetry

ICC{1:2004-04,s/mage technology colour management — Architecture, profile format, and data strdcture

TIFF, Revision 6.0 Final, Aldus Corporation (now Adobe Systems Incorporated), June 3, 1992

PDFk (Reference: Adobe Portable Document Format, Version 1.4 3rd edn., Adobe Systems Irjcorporated,
(ISBN-6-264-7F5839-3)

3 Terms and definitions

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

31

check sum

sum of the digits in a file that can be used to check if a file has been transferred properly

NOTE Often, only the least significant bits are summed.

© 1SO 2007 — All rights reserved 1
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3.2

colour gamut

solid in a colour space, consisting of all those colours that are present in a specific scene, artwork, photograph,
photomechanical or other reproduction; or are capable of being created using a particular output device and/or
medium

[1SO 12231]
3.3

colour sequence
order in which the colours are stored in a data file

3.4
colour spage
geometric representation of colours in space, usually of three dimensions

[CIE Publication 17-1987 (845-03-25)]

3.5
colour valye
numeric values associated with each of the pixels

3.6
data range
range of integers for a given variable in between a minimal and maximal value

3.7
global colqur change
change to the colours in an image (often selectively by colour region) applied consistently to all parts of the
image

NOTE This is in contrast to a local colour change where selected spatial areas of an image are changed separgtely
from the rest|of the image area.

3.8

orientation
specifies the origin and direction of the(first line of data with respect to the image content as viewed by thelend
user

NOTE The codes used to spekify orientation are contained in ISO 12639:2004.
3.9
pixel

smallest digcrete picture element in a digital image file

3.10

pixel interlpaving
colour data%_h_ﬂw_t'm‘_‘ﬁ'ﬁ_l—l_T—l_T_MTrorgamze such that the L, a an colour space values for one pixel are jollowed by the same

sequence of colour values for the next pixel; the specific order of colour components is determined by the
ColorSequence tag as defined in ISO 12639

NOTE Other forms of colour data interleaving are line and plane.

4 Requirements

This part of ISO 12640 consists of the images contained in the 18 image data files which are part of this part
of ISO 12640. Their file names are listed in Table 4. The image characteristics of these data are described in
Clause 5 and the electronic data structure in Clause 6.

2 © 1SO 2007 — All rights reserved
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5 Data description and definition

5.1 Data set definition

The set of standard colour image data consists of eight natural (photographed) images and ten synthetic
images created digitally on a computer. The synthetic images consist of eight colour charts consisting of
various patches, each 10 mm square, and two colour vignettes. The natural images are identified as N1 to N8,
and each of them also has a descriptive name derived from the picture content (e.g. bride and groom). The
synthetic images are identified as CC1 to CC8, CV1 and CV2.

Th H 1l U3 190~ k. <l H 1 LAD/COIN T = H + £ 4+ ES 4 1 et d d
Ayt o dit TUTInmmcuU Vy Ui UtToryriaturt LD/ OV, TTITIC CUTUTUNTTALCO UT UTC LTTAT TTTOCTTUUTT re prOV| e

in Annex E.

NOTE The image set defined in this part of ISO 12640 is based on the large gamut defined in Annex B. Image sets
contpined in other parts of ISO 12640 are based on different gamuts and can be more suitable for use in valuation of
othgr applications.

5.2| Colour encoding used in this part of ISO 12640

5.2 Image data encoding
Thelimage data encoding is defined in accordance with ISO 22028-1sequirements as follows.

The|l image data are the desired CIELAB colorimetry as defined by CIE Publication 15, and measured in
accprdance with 1SO 13655, of reproductions of the imagesyon the reference medium, with thg reference
medium white point selected as the colour space white point.' The image data are output-referred, having been
rendered to the reference medium of the ICC.1:2004-04 perceptual rendering intent, which is defined as a
hyppthetical print on a substrate specified to have awneutral reflectance of 89 % (the reference medium white
poirft) and the darkest printable colour on this medium is assumed to have a neutral reflectance of(0,347 31 %
of the substrate reflectance (the reference medium black point). The rendering target colour ggmut for the
reference medium is specified in Annex B. The’reference viewing environment is based on standard viewing
conglition P2, as specified for graphic arts*and photography in 1ISO 3664, but extended in the following way:
the purfaces immediately surrounding the-image are assumed to be a uniform matt grey with a reflectance of
20 %. The reference viewing environment is also assumed to have a viewing flare of 0,75 % of th¢ luminance
of the reference white. The CIELAB\.image data are encoded as specified in 5.2.3 and 5.2.4.

5.2.2 Image data arrangement

The| image data are pixel-interleaved in the colour sequence of L” then «" then b* (16 bits) for|the natural
images and L then-a.then b (8 bits) for the colour charts and the vignettes. The arrangement of fata follows
the [scanning of €ach image from the upper left corner to the upper right, then moving to the| next lower
horigontal line. The resolution is 12 pixels/mm for every natural image.

5.2.8 CIELAB image data (16 bits per channel)

The multiplying

L*16bit = rOUnd{GS 535 X 1L00]

a*16bit =round (256><a*) (1)
b*16bit =round (256 X b*)

where L gpit, @“16pit aNd 54gpit represent normalised 16-bit values of L*, a"and b™.

© 1SO 2007 — All rights reserved 3
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The data ra

L*€{0..

nge of the values is:

100}, a*€{-128..+127} and h*€{-128..+127},

L"16bit€{0..65 535}, a"igpit€{—32 768..432 512} and b €{—32 768..+32 512}, a"g,it and bygpit are signed

integers.

NOTE

-32 678 =-128 x 256, and 32 512 = 127 x 256.

5.2.4 CIELAB image data (8 bits per channel)

The CIELAB data for the colour charts are encoded as 8-bit integers per channel, derived by multiplying,the L*,
a”and b* vglues for each pixel with the corresponding value for the data range.
L gni ¥ round | 255 x L
8bit 100
a*gbit - round (a*) (2)
b*gbit F round (b*)
where Lgpib a’gpit@and b'gp;t represent normalised 8 bit values of L*, «" and b-;
The data rapge of the values is:
L*€{0./100}, a* €{-128..+127} and b*e{-128..+127},
L gpit€{0..2P5}, a’gpii€{—128..+127} and b’gy; €{—128..+127}; the a’gpiy and b’gy;; are signed integers.
5.3 Natural images
The characieristics of the eight natural images,.shown in Figure 1, are given in Table 1.
Table 1.— Characteristics for natural images
Parameter Characteristics
Resolution 12 pixels/mm
16 bits/channel L*, «" and b", with respect to illuminant D50 (defined as
Colour valugs media-relative, i.e. such that a white in the image has the L*, «"and b" values
of 100, 0, 0)
ISO 12639:2004, Annex H, with BitsPerSample set to 16, 16, 16
File format

This format also readable with TIFF 6.0 with extension, photomg

btric

interpretation tag 8, CIELAB, signed encoding.

Label on image

CIELAB/SCID

Image data orientation

Horizontal scanning starting from top left and ending at bottom right

NOTE

The natural images have been colour-rendered to produce the desired image colorimetry on the reference

print medium as described in Annex B. For the most part, the image colours will be within the reference colour gamut.
However, it is possible for some image colours to be slightly outside (this is somewhat dependent on how the convex hull
of the gamut is constructed). It is sometimes necessary to gamut map the results of colour rendering and re-rendering
processing to exactly fit the destination device colour gamut.

© 1SO 2007 — All rights reserved
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The description and typical usage of the natural images are given in Table 2. The descriptive names of these
images are given following the identification code. Figure 1 shows reduced size sRGB reproductions of the
natural images. Statistical and gamut data for each of the natural images are shown in Annex F, as
histograms of the L values and a* versus b" plots for each image, respectively.

Table 2 — Natural images

Name . Aspec?, Description and typical usage
image size
N1 Bride and groom Horizontal, Image of a bride wearing white clothes and groom wearing black clothes.
7560 x Z 048 | USed 10 evaluate the rendering of human sSkin tones and neygtral colours,
pixels especially highlights and shadows.
N2 People Horizontal, Image consisting of five people wearing colourful clothés; sitting on a dark
2560 x 2048 |leather couch. Used to evaluate the colour renderingrof extremely colourful
pixels objects in the presence of skin tones and neutrals:
N3 Cashew nuts Vertical, Image of dried fruits and filled containers usedto evaluate tonal and colour
2048 x 2560 [rendering, in particular adjustments for grey,. cemponent replacgment.
pixels
N4 Meal Horizontal, Image with widely recognizable coeked food and pastel colodirs. Used to
2560 x 2 048 |evaluate high-key tonal rendering-and food memory colours.
pixels
N5 Mandolin Vertical, Image of goods, including metallic objects, used to epaluate the
2048 x 2560 [reproduction of colours,“as well as the reproduction of the lustrous
pixels appearances of metallic’objects.
N6 Tailor scene Horizontal, Still-life image of.textile used to evaluate the tone reproductiop in a range
2560 x 2 048 |of neutrals andtextile structures (object moiré).
pixels
N7 Wool Horizontal, Image of\different coloured balls of wool used to evaluate the feproduction
2560 x 2 048 |of detalls in highly chromatic areas.
pixels
N8 Fruits Square, Image of a range of fruits and vegetables. The memory] colours of
2 024 x 2 024 ~ |strawberries, oranges, lemons, green grapes, apples, pears, tgmatoes and
pixels bell peppers are particularly suitable for the evaluation of the ngturalness of
colour re-rendering processes.

© 1SO 2007 — All rights reserved 5
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CIELAB/SCID

'CIELABISCID

c) N3 Cashew nuts d) N4 Meal

iy

= P
= CIELAB/SCID ) ¥ CIELAB/SCID

ek - e N

e) N5 Mandolin f) N6 Tailor scene

Figure 1 (continued)
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CIELAB/SCID CIELAB/SCID

g) N7 Wool h) N8 Fruits

Figure 1 — Reduced size sRGB reproductions of the natural.images
5.4| Synthetic images

5.4.1 Colour charts

There are eight colour charts, each of which consists of a numbet of colour patches that sample the reference
coldqur gamut. Each chart contains a number of patches at two-hue angles, with each pair separated by 180°.
Thel| design intent was to provide samples at hue angle intervals of 22,5° (from 0° to 337,5°). Hpwever, the
limifations imposed by 8-bit data means that the intended-hue angles can only be approximated to within +1°.

Thej colour charts show all the samples within the reference colour gamut at L” intervals of 10 (from L"=0to
L*=100) and Cab intervals of 10 (from Cab = O-to the Cab value above the maximum Cab valug for that L*
valye from the reference colour gamut). These maximum C. ab Values are given in Table 3, andjare derived
from the reference colour gamut describedyin- Annex B of this part of ISO 12640, rounded to the nearest value.
Agdin, the limitations of the 8-bit data.mean that the intended values shown in Table 3 cpn only be
app”oxmated The L* values achieved-afe to within +0,2, and the C,, ap Values to within +1 Cab

Becpuse of this design, the maximum and minimum L" values, and maximum C;b values, in the charts lie
outgide the reference colouf gamut. This ensures that the whole of the reference colour gamut can be
evaluated (within the patch sampling limitations of the charts). The CIELAB values for each patch ip the charts
are given in Annex G.

NOTE Applications that show the CIELAB values when these files are opened are likely to show the L* yalues as the
integer value givendin Table 3, despite the limited accuracy caused by the 8-bit resolution. Thus these aie the values
quoted in Annex'G.

The| size \of each chart is 275 mm x 137 mm. The size of each colour patch is 10 mm x 10 pm and the
distance between adjacent patches is 1 mm. Each chart has a grey background of L = 80.

Figure 2 shows reduced size reproductions of the eight colour charts.

© 1SO 2007 — All rights reserved 7
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Table 3 — Colour charts: Maximum chroma value (C;b Ywith respect to lightness (L")

and hue angle (/)

b Maximum C_, for L*=

10 20 30 40 50 60 70 80 90

0° 26 52 74 91 91 82 67 47 25
22,5° 23 50 73 94 95 86 71 51 28
45° 21 45 70 91 100 99 88 67 37
52 46 35 53 +0 85 9F 164 165 69
b0° 14 30 47 62 75 88 101 112 120
112,5° 14 31 47 64 77 90 100 105 96
185° 17 37 56 76 91 99 96 81 50
1$7,5° 20 43 67 90 99 93 80 60 34
180° 20 41 62 81 92 86 71 52 28
202,5° 20 38 55 69 81 77 66 49 27
295° 20 38 53 65 76 72 62 47 27
247,5° 24 42 58 69 72 64 53 39 21
210° 32 55 70 75 70 61 49 34 19
292,5° 55 85 90 85 76 64 50 35 18
315° 46 85 101 97 87 73 58 41 21
337,5° 31 63 85 102 99 88 70 49 26
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Figure 2 — Reduced size sRGB reproductions of the colour charts CC1 to CC8

5.4.2 Vignettes

The vignettes were built as two sets, a full and a reduced colour gamut set. All vignettes are defined for eight
hue angles, at 45° intervals between 0° and 315°, inclusive. For the full reference colour gamut set, the first
vignette at each hue angle is linearly scaled from black (L*= 3,137 3, Cg, = 0) to the maximum chroma of the
reference colour gamut at the corresponding level of lightness as shown in Table 4. The second vignette for
each hue angle has the constant L" value given in Table 4 from grey ( C,, =0) to the L* and maximum Cgp
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values given in Table 4. The third vignette is scaled from white (L*=100, C;b =0) to the L* and maximum

C4p Vvalues given in Table 4.

The reduced reference colour gamut set consists of the same arrangement, except that the minimum and
maximum lightness is restricted to L*= 10 and L*= 90, respectively, and the chroma values to 85 % of the
reference colour gamut for the same levels of lightness L as shown in Table 4.

NOTE The 8-bit resolution necessitates some of the C;b values being rounded.

The size of the vignettes is 250 mm in length and 10 mm in width. The vignettes are calculated in 4 096 steps.

.

on T

They are a allgcd toa—setofra grey ba\,lr\3|uund with

L — OU. TTIC Ol

Figure 3 shpws a reduced size reproduction of the vignette CV1.

Taple 4 — Maximum and reduced chroma values and corresponding level of lighthess

for 8 hue angles

£ + 200
L0 UT UTTC OCTLU 1o YUU TTITTI

2090
UV TTINTT.

Hue angle
Parameter P
0° 45° 90° 135° 180° 205° 270° 315
Lightness (II") 48 52 95 65 50 51 37 31
Maximum chroma (Cap) | 92 101 123 100 92 75 76 10
Colour valugs (", ") 92,0) | (71,71) | (0,123) | (-71,71) |92, 0) | (-53,-53) | (0,-76) | (71, 1)
Reduced chfoma (Cp ) 78 86 105 85 78 64 65 85
Colour valugs (", ") (78,0) | (61,61) | (0,105) | (-60:60) | (-78,0) | (-45,-45) | (0,-65) | (60, p0)

hab=0

hab= 45 hab= 90

hab= 135 “hab= 180
\

CIELAB Vignettes maximal color gamut  CIELAB/SCID

Figure 3 — Reduced size sRGB reproduction of the maximum chroma vignette CV1

5.4.3 Synthetic image format

The colour charts and vignettes are written in the PDF 1.4 format.

10

hab= 225

hab= 270 hab= 315

grey
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6 Electronic data

6.1 Image file characteristics

Image data are contained in 18 data files that are included in this part of ISO 12640. File names correspond to
the image IDs as described in 5.3 and 5.4. Table 5 shows the file name, size, colour values and descriptive
name of each data file, as well as the pixel height and width of each image. The file size shown represents the
file as recorded and includes headers, etc. Image height and width are provided for raster files. The check-
sums given in Annex C may be used to check the data integrity.

The restrictions on the use of these image data files is described in Annex A

Table 5 — Image file characteristics
File name File size Height Width Colour values Descriptive Hame
bytes pixels pixels L, d, b
N1.TIF 31 458 304 2048 2 560 Three 16-bit values Bride and groom
N2.[TIF 31 458 304 2 048 2 560 Three 16-bit values People
N3.TIF 31458 304 2 560 2048 Three 16-bit values Cashew nuts
N4 TIF 31458 304 2048 2 560 Three 16-bit yaltes Meal
N5.TIF 31458 304 2 560 2048 Three 16-bitivalues Mandolin
NG6.TIF 31 458 304 2048 2 560 Three*16-bit values Tailor scene
N7.TIF 31458 304 2048 2 560 Three 16-bit values Wool
N8.TIF 24 580 480 2024 2024 Three 16-bit values Fruits
CC|.PDF 12 507 — — Three 8-bit values Chart ,4,0°/180°
CCR.PDF 14 001 — — Three 8-bit values Chart hyp, 22,5°/202,5°
CCB.PDF 13 869 — — Three 8-bit values Chart h,,45°/225°
CC4#.PDF 13982 — — Three 8-bit values Chart h,,67,5°/1247,5
CC».PDF 12 377 — — Three 8-bit values Chart 4, 90°/270°
CC$.PDF 14 115 — — Three 8-bit values Chart hy, 112,5°/292,5°
CCY.PDF 14 057 — — Three 8-bit values Chart 4, 135°/315°
CC8.PDF 14186 — — Three 8-bit values Chart hy, 157,5°/337,b°
CV].PDF 90 015 — — Three 8-bit values Vignette maximal chrpma
CV2.PDF 89 213 — — Three 8-bit values Vignette reduced chrgma
6.2 —magefile-formats

The natural images N1.TIF to N8.TIF are recorded as 16-bit CIELAB data in accordance with ISO 12639 (also
readable by TIFF 6.0 extended, photometric interpretation tag 8, CIELAB, signed encoding). The colour charts
and vignettes CC1.PDF to CC8.PDF and CV1.PDF and CV2.PDF are recorded as PDF files based on
PDF 1.4.

Annex D shows the file header of image N1.TIF.
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Annex A
(normative)

Guidance for use of digital data

A.1 General

To ensure
intended, a

A.2 Guid

A.2.1 Rep

All reprodu
source and

A.2.2 Modification

Any imageg
within the ir
data includi

A.2.3 Col

Any colour

A.2.4 Cro

Cropping o
included as

A.3 Guid

A.3.1 Gern

pping

hat these images can be used successfully for the testing and comparisons for which_they
| use shall conform to the procedures and guidelines described in A.2 and A.3.

elines for use

roduction

ctions of these images shall contain an annotation identifying this part of ISO 12640 as the
shall retain the colour space identifier included in the image data’

created by modification of these data (derivative images) shall also have a visible identifier ag
hage. The accompanying material shall include a tabulation of the steps used to modify the in
ng all editing steps used as well as any data rescaling or interpolation.

bur manipulation

pr tonal manipulation of these images.shall be restricted to “global” changes only.

f these images shall bel permitted so long as the appropriate image colour space identifig
part of, or with, the images.

elines for distribution and sharing

eral

Many of the

participants

A.3.2 For-

profit sale

Neither the data, nor images printed from these data, shall be sold “for-profit” except as defined in A.3.3.

A.3.3 Test and evaluation packages

are

Hata

ded
age

br is

eral

ISO.

It shall be permitted to include the data corresponding to these images, or derivations of these images, as part
of test and evaluation packages to be sold or provided free of charge where an authentic copy of this part of
ISO 12640 is included as part of the complete package.

12

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=a4b60de10b8dd56a9ac014ea1f48c482

NOTE
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It is recognized that certain test and evaluation packages that will make use of these images might need to

embed the data to be used within other data processing procedures. The inclusion of an authentic copy of this part of
ISO 12640, obtained from the appropriate standards agency, as part of the package will allow the inclusion of similar or
derived data as needed within the package.

A3

.4 Test and evaluation programs

Copies of these data files, or derivative files, may be exchanged between participants in test and evaluation
programs. The sponsoring organization shall be capable of showing ownership of an authentic copy of this

part

of ISO 12640.

A3

It sk
long

5 Reports

all be permitted to display these images as part of the report of test programs, or in.'advertig
as the organization sponsoring the display is in possession of an authentic copy of this part of

© 1SO 2007 — All rights reserved
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Annex B
(informative)

Definition of the reference colour gamut

B.1 Development of the reference colour gamut

The referen
developed

provide an
was produg
product de
gamut for

offered to

ISO 12640.
committee.
obtained frg

On review |
between th
reconciled

reconciliatig
briefly desc

B.2 Gamput of surface colours

The initial S
maximum g
in 1998. Th
and data fo

In 1980, Pq
analysed fr

768 co
310 co

1393
investig

ce colour gamut defined for this part of ISO 12640 was derived from three different colour garn

estimate of the gamut of surface colours for the purposes of this part of ISO 12640,-The seq
ed by Hewlett-Packard as the gamut of colours produced by all colour printers, dutihg their

elopment work, and offered to the International Color Consortium (ICC) as a\reference cd
he Profile Connection Space for perceptual renderings defined in ICC.1:2004-04. It was

SO/TC 130 for consideration in the definition of the reference gamut required for this pa
During the development of this standard another useful gamut was brought to the attention of
This is a gamut known as PhotoGamutRGB, which is based on measurement of the res
m silver halide printers used for producing photographic prints fromdigital photographs.

t became clear that, although there were some differences, there was also considerable simil
bse gamuts. So, it was agreed by the committee that the data from the three sources coulg
n order to produce the single reference colour gamut.defined for this part of 1ISO 12640.
n is described in B.5. However, for information purposes, the derivation of each of the gamu
ribed.

pecification for the reference colour-gamut for this part of ISO 12640 was obtained by finding
amut obtainable with surface colours, according to the published data available to the comm
E main sources of this data were the Pointerl”l gamut, data for Pantone colours, the SOCS[
" photographic media available-fo the committee. Some additional samples were also measure

inter published an investigation of the gamut of real surface coloursl’], in which colour data
bm the following sources!

ours from the Munsell Limit Color Cascade;
ours from-the Matte Munsell Atlas;

colours~from ink and paint samples, textiles, coloured plastics and papers (measured in
ationl?1);

nuts

uite independently, but for similar reasons. The first was developed within ISO/TC 13Q+in-ord¢r to

ond
bwn
lour
also
t of
the
7U|ts

arity
| be
This
Is is

the
ttee
Hata
.

was

the

Altogether,

1 618 colours describing flower colours (tabulated by the Royal Horticultural Society).

the colour coordinates of 4 089 colours were available.

Pointerl’l combined these colour data and published the maximum chroma value at 36 hue angles and
16 lightness levels. However, the Pointer gamut data refer to CIE standard illuminant C, whereas the
committee needed the gamut with respect to illuminant D50. The Pointer gamut boundary data was therefore
converted to that for D50 using the Bradford chromatic adaptation conversion used in CIECAM97s. The D50
Pointer data were then combined with other colour data exhibiting high chroma values. In particular, the data
for 1 025 Pantone colours, a series of new colour data measured from printed samples and the colorimetric

data from the SOCS data set (ISO/TR 16066[°!) were included.
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From these XYZ data the colour gamut was calculated as a convex hull and then transformed into the CIELAB
colour space. Table B.1 shows the maximum chroma value obtainable with surface colours for 36 hue angles
and 19 lightness levels calculated as a convex hull for illuminant D50 and the 1931, 2°, standard colorimetric
observer.

Table B.1 — Gamut of surface colours: Maximum chroma value (C;b ) with respect to
lightness (L") and hue angle (/)

Maximum C,, for L =

"ab 5 (10| 15| 20 | 25 |30 | 35 |40 |45 | 50 | 55 | 60 | 65 [ 70 [ 75 | 80 | 85 | 90 | 95
op 30 (42|49 | 56 | 63 |70 | 77 |80 |82 | 83 | 84 | 82 | 72 | 60 | 48 | 37 [ 26(| 16 | 6
10° |28 |40 |48 | 56 | 63 |70 | 77 |80 82| 82 | 83 | 82 | 75 | 63 | 51 39([y28|| 16 | 6
241° 25 (40|49 | 57 | 64 |72 | 79 |83 |84 | 84 | 8 | 84 | 79 | 67 | 55 [n42"| 30(| 18 | 6
34}" 17 |34 (51| 60 | 68 [77 | 85 | 88|89 | 88 | 89 | 88 | 86 | 74 | 64 48 | 34|| 20 | 7
441° 1326 (39| 52 | 65 | 78| 90 |96 |97 | 96 | 95 [ 93 [ 93 [ 85 {71 56 | 40| 24 | 9
54}" 11122 (33| 43 | 54 [65| 75 | 85 (95| 99 | 102 | 100 | 98 | 94~ 87 | 69 | 49| 29 | 11
6¢° 10 (19|29 | 38 | 48 | 57| 66 | 74 | 83 | 91 98 | 104 | 1074405 | 97 | 84 | 59| 35 | 13
74}" 9 |18 26| 35 | 43 |52 | 60 |68 |75 | 82 [ 89 | 96 | 102|108 | 113 | 99 | 77| 44 | 16
8¢° 8 [17 125 33 | 41 |49 | 56 |63 |70 | 77 | 83 | 89| 95 [ 101 [ 106 | 112 [ 104 | 64 | 20
9f° 8 |16 | 25| 32 | 40 (47| 54 |61 (68| 74 [ 79,85 | 91 96 | 102 | 107 | 112/ | 113 | 30
100° | 8 |17 | 25| 32 | 40 |47 | 53 [60 (66 | 72 | 74| 83 | 88 | 93 | 98 | 103 | 108 | 96 | 43
1M0° | 9 |17 | 25| 33 | 41 | 48| 54 |60 |66 | 72,[~7 | 83 | 88 | 93 | 98 [ 99 | 94| 67 | 25
120° | 9 |18 | 27| 35 | 43 |50 | 57 [ 63 |68 | 74" | 80 | 85 | 91 97 | 97 | 90 | 77| | 47 |17
130° (10121 | 30| 39 | 47 | 55| 61 | 67 [ 73:p"79 | 85 | 91 97 | 100 | 91 82 | 62| 37 | 14
140° |12 |24 | 34 | 43 | 50 | 57| 63 |70 Y6 | 82 [ 87 | 92 | 93 | 90 | 86 | 78 | 52| 30 | 11
150° (14128 |39 | 48 | 54 | 61| 68 | 757 81| 88 | 93 | 91 87 | 83 | 75 | 66 | 45(| 26 | 9
160° |16 | 31 | 44 | 53 | 61 | 68| 75182 |87 92 [ 92 | 89 | 84 | 75 | 68 | 58 | 40(| 23 | 9
170° (17 134 |49 | 60 | 70 |73 [\76 |79 (83| 88 | 86 | 83 | 78 | 70 | 62 | 53 | 38| 22 | 8
180° |16 | 33 |47 | 59 | 67 | 69| 73 |77 |82 86 | 83 | 80 | 73 | 67 | 59 | 50 | 36(| 21 8
190° (16|31 |43 | 53 | BO})63 | 67 (71 (75| 78 | 77 | 75 | 69 | 64 | 56 | 48 | 35|| 21 8
20p° (16 | 30 | 41 | 48,[\54 |59 | 63 |67 |71 | 72 | 71 70 | 65 | 60 | 54 | 47 | 36| 21 8
210° |16 |29 | 38 [44)| 51 [ 56 | 60 |64 |68 | 68 | 68 | 66 | 62 | 57 | 51 | 44 | 35|| 22 | 8
220° (17 |29 | 37~[-43 | 49 | 55| 59 |63 |66 | 66 | 66 | 65 | 61 56 | 50 | 42 | 34|| 23 | 8
230° |18 | 30.[\36 | 42 | 48 [ 54 | 60 [64 (66 | 66 | 66 | 65 | 61 56 | 50 | 42 | 33|| 23 | 9
240° (20 |31 37 | 43 | 49 | 55| 61 |67 |67 | 68 | 68 | 67 | 62 | 56 | 49 | 41 33|11 24 | 11
250° (22432 |38 45 | 51 | 57| 63 | 68|70 | 71 68 | 63 | 58 | 52 | 45 | 38 | 31 24 | 14
2007|125 |34 |41 | 48 | 54 (61| 66 [ 71|71 | 70 | 66 | 61 55 | 50 | 43 | 37 | 30| 23 |17
27 2938 40 | 93 | ©F [o7 | 7Z [ 13 [ 73| 71 B0 | o0 | o4 | 49 | 82 | 35 | 29 | 22 (14
280° |36 |45 |53 62 (70 (76| 77 |78 |78 | 73 | 66 | 60 | 54 | 49 | 42 | 35 | 29 | 22 | 10
290° (45|56 |67 | 77 | 84 | 84| 83 |83 |80 | 75 | 68 | 62 | 56 | 50 | 43 | 36 [ 29 | 22 | 8
300° |62 (78 (91| 98 | 94 (91| 89 | 85|82 77 | 71 65 | 59 | 52 | 46 | 38 | 30 | 20 | 7
310° |74 [ 96 | 97 | 100 | 100 | 98 | 94 [ 90 | 86 | 81 76 | 70 | 62 | 55 | 48 | 39 [ 30 | 18 | 6
320° |63 (71 (78| 85 | 92 |99 |101 |96 |91 | 8 | 79 | 73 | 66 | 58 | 50 | 41 28 | 17 | 6
330° (42 (58 |65 | 72 | 79 | 86| 92 [95|93 | 89 | 8 (77 | 70 | 60 | 50 | 38 [ 27 | 16 | 6
340° |36 |49 |57 | 64 | 70 | 77| 84 | 89|89 | 90 | 89 | 83 [ 72 [ 59 | 48 | 37 | 26 | 15 | 5
350° (32 45|52 | 59 | 66 | 72| 79 (83|84 | 8 | 88 | 84 | 71 59 | 48 | 37 | 26 | 15 | 5
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B.3 Printer gamut

Hewlett-Packard had undertaken a study of the gamut of colours available from a wide range of printing
devices. A composite gamut produced from this data, as a series of CIELAB L" versus C,, plots defined at
16 hue angles, was presented. Table B.2 shows the gamut boundary data extracted from those plots which
represent the maximum chroma values C,, obtainable with printing devices calculated for illuminant D50 and
the 1931, 2°, standard colorimetric observer.

Table B.2 — Printer gamut: Maximum chroma value (C;b ) with respect to
lightness (L") and hue angle (/)

oy Maximum C,, for L =
10 20 30 40 50 60 70 80 90
0° 25 50 68 83 86 81 65 45 20
22,5° 20 50 75 82 85 81 60 40 20
45° 10 37 68 98 101 102 88 59 30
67,5° 8 27 45 60 76 91 105 108 60
90° 10 22 37 52 69 82 98 112 123
112,5° 10 28 45 60 75 90 103 107 90
135° 12 33 55 75 96 101 95 81 45
157,5° 15 40 63 84 98 95 80 60 32
180° 15 40 62 81 89 85 75 50 25
202,5° 19 35 53 69 76 74 66 49 27
225° 20 37 50 60 68 70 63 48 27
247,5° 20 40 53 62 69 57 45 31 18
270° 32 55 68 68 60 50 40 27 15
292,5° 55 82 92 80 68 55 42 29 15
315° 40 92 103 96 90 70 53 36 18
337,5° 33 60 85 97 98 90 71 51 26
B.4 PhotoGamutRGB
This was g gamut defined by~a’group of colour imaging experts involved with the reproduction of digital
photographp in Germanyl8l~lf-was defined as a means of providing pleasing reproductions of SRGB imgges
when printed using commercial silver halide photographic printers. This is achieved by assigning|the
PhotoGamytRGB ICC profile to sSRGB images prior to printing, thereby re-rendering the images.
The gamut fefinition was based on measurement data from a number of silver halide printers and is suppgsed
to be both g superset printer and a fuzzy target for re-rendering. Table B.3 shows the gamut boundary derjved
from measyuréments of silver halide printing devices and calculated for illuminant D50 and the 1931) 2°,

standard colorimetric observer.
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Table B.3 — PhotoGamutRGB: Maximum chroma value (C;b )with respect to
lightness (L") and hue angle (/)

Hue angle Maximum C_, for L* =

Vab 10 20 30 40 50 60 70 80 90

0° 16 41 66 86 81 67 51 31 15
20° 18 43 69 90 85 67 50 30 13
40° 10 30 55 80 93 77 57 35 15
60° 8 20 39 55 73 92 80 50 20
80° 6 18 31 47 61 75 90 100 50
100° 6 18 30 45 60 73 85 96 75
120° 8 20 35 50 67 83 85 65 40
140° 10 28 47 67 89 90 70 50 29
160° 17 39 62 90 99 85 62 41 20
180° 12 30 50 72 90 80 66 40 20
200° 11 28 42 60 80 76 60 40 20
220° 11 28 41 57 74 69 51 34 18
240° 13 30 46 60 66 52 40 26 12
260° 19 40 59 67 59 49 36 21 10
280° 33 60 77 70 60 59 35 21 10
300° 65 103 90 80 69 52 39 24 12
320° 25 72 100 96 83 69 50 31 17
340° 19 49 76 98 97 81 62 40 20

NOTE The data above has been extracted frgm the PhotoGamutRGB_avg6c.ICC profile and black point scaled in X¥F, to bring the
bladk point from L" = 0 to L" = 3,137 3 (ICC black for perceptual rendering).

B.5 Reference colour gamut

Thel reference colour gamut defined for this part of ISO 12640 is not an attempt to define the gamyt of surface
colqurs precisely. Although it is likely that it does include the majority of such colours that do|occur, and
therefore approximates that gamut, the mixed data sources used to derive it do contribute g degree of
uncgrtainty to theddata. This is primarily attributable to the measurement procedures used in each of those
studies being loosely specified. In particular, if any of the samples in Table B.1 exhibited fluoregcence, the
measurement Tesult would be highly dependent on the measurement procedure used. While none of the
san|ples included were known to be highly fluorescent, the uncertain origin of some of them megns that this
canpot~be certain. Thus the reference colour gamut is simply a gamut that is needed to| define the
chafacteristicsofthe—various illlaycb ctuded—imthis—standard—Fobeusefutitmeeds—to—inciude the vast
majority of surface colours that might be encountered in colour reproduction. However, there possibly will be
some coloured samples that give rise to measurements that fall outside of this gamut, particularly highly
fluorescent samples, and so it is a “fuzzy” estimate of the precise gamut of surface colours.

A number of considerations went into derivation of the reference colour gamut. The first was how to define the
white and black points as these are very important components of the gamut. Since it was anticipated that
these images would be widely used in evaluation of colour management systems, it seemed sensible to define
the white and black to be consistent with those defined as the white and black for the reference medium in
ICC.1:2004-04. These are specified to have a reflectance factor of 0,89 and 0,003 091 1, respectively. While it
is likely that neither of these represent the highest reflectance white or lowest reflectance black obtainable
with surface colours, they are likely to be close to those, as well as the limits of those obtained in high-quality
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printing systems. Thus, this dynamic range provides a reasonable approximation to the maximum practical

gamut.

There is no fundamental reason to expect that the highest and lowest reflectance colours occurring in practice
will necessarily be neutral. However, if they are not, neither is there any fundamental reason to expect them to
have their positive chroma at any particular hue. Since any chroma of the lowest and highest reflectance
colours is likely to be small, it was decided that the reference white and black is assumed to have a chroma of

zero for the

purposes of this part of ISO 12640.

The second consideration was to decide whether the data is best specified as “absolute” data (i.e. with
respect to the perfect reflecting diffuser) or relative to the media white (so that the white is specified to have a

reflectance
provided a

somewhat mixed. Since the data was obtained by combining that from various sources, the provenance

particularly
values at L]
felt most lik

In principle,

calculate onpe from the other, providing the reflectance of the white is specified. As-there is no reason that

natural ima

but if absolyte data is required by any user, it can be calculated from the definedswhite.

A third con
distinct cus

Taking the

of 100 and all other values are scaled accordingly). The data reported by Hewlett-Packard
5 media-relative data. However, inspection of the TC 130 data suggested that this data

with respect to the reference white, cannot be completely certain. Some of the very)high chr
values of 95 were felt most likely to be relative, whilst some of the high chroma dark Colours v
bly to be absolute.

it makes little difference to the standard whether the data is specified either way, as it is simp
jes need to have a specified white point, it was decided that making the-data relative was sens
sideration was to provide a relatively smooth surface to the\three-dimensional gamut, yet

bs at each hue angle. These two criteria were deemed desirable in optimizing gamut mapping.

above criteria into account, the data from the three gamuts was compared in order to provig

combinatio

of the three that could act as the reference colour\gamut. In general, the objective was to ti

include all the data specified in the three data sets; in other words, to provide a superset of the three data
At the same time, it was deemed important to include.@nly colours present in the natural world. Sug
minimalist approach could mean that the final data set~omitted some realizable surface colours, particu
surface colpurs obtained by transmission. However,the decision to use the reference black for refleq
media defined in ICC.1:2004-04, together with the-requirement for smoothness, meant that some high-chr
colours of Ipw lightness, which were found in-the data defined in B.2, had to be omitted. Furthermore, t
was some puspicion that some of the values-could be absolute measurements, as already stated. For

reason, th
chroma val

The referern
empirically
(L* =100, (

reference colour gamut selected for this part of ISO 12640 does not contain some of the
es at low levels of lightness specified in Table B.1.

ce colour gamut, calculated for illuminant D50 and the 1931, 2°, standard observer, obtaine
combining the gamuts)in Tables B.1, B.2 and B.3, is defined in Table B.4, together with the w
.o = 0) and black(L" = 3,137 3, C,, =0).
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Table B.4 — Reference colour gamut: Maximum chroma value (C;b ) with respect to

lightness (L") and hue angle (/)

ISO 12640-3:2007(E)

oy Maximum C_, for L* =
31373| 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 ] O
20° 0 10 [ 23 | 37 |50 | 62 [ 73 | 84 [ 93 | 94 | 94 | 90 [ 85 | 78 | 70 | 60 | 50 | 39 | 27 [ 14 | O
30° 0 9 |22 |35 |48 | 61|74 |8 |98 |100[101) 96 [ 90 | 83 | 75 | 65 | 54 | 42 | 30 [ 15| O
40 & [ N A8 B L B A I o1V A o B -1 1 AV A - A 1V T B B I e B 7 G 17 1 O
50 0 8 [20 |32 |43 | 55 (66|77 88 | 95|99 |101|100| 98 | 92 | 85 | 72 | 56|\ 4 20| 0
60 0 7 |17 |27 | 37 | 47 | 57 | 67 | 76 | 84 [ 91 | 96 [ 100|102 (103 | 98 [ 90 | 72°| 5 26| 0
70 0 6 |16 | 25 | 34 | 43 [ 52 | 60 | 68 | 76 | 83 | 90 | 96 | 100 | 104 | 107 |.1094/ 100 | 74 | 37 | O
80 0 6 |15 |23 |32 |40 (48 | 57 (64 | 71 | 78 | 85 | 91 | 97 | 103 | 107,110 | 113|110 | 70 | O
90 0 6 |14 |22 |30 |39 (47 |55 (62|68 | 75|82 (88| 95 |101|106| 112|117 120 (123 ]| O
1008 0 6 |14 |22 |30 | 38|46 | 54 (61|68 | 74|81 |88 | 94 |(100|106| 109|112 |12 92 | O
10° 0 6 |14 |22 |31 |39 (47 |55 (63|69 |76 | 83 |89 |,96-100|103|106 107|102 75 | O
1208 0 6 [15 |24 |32 |41 (49 | 58 |66 | 73 | 80 | 87 | 93 ()98 |101[102]| 99 | 91 | 7 50 | O
130° 0 6 |16 | 25 | 35 | 44 [ 54 | 63 [ 72 | 80 | 87 | 93797 [101] 99 | 94 | 86 | 73 | 5 3410
140° 0 7 | 18|28 |38 |48 | 57 |67 | 77 | 86 | 95 |, 98 (101 97 [ 93 | 85 (75 | 61 |44 | 26 | O
150° 0 7 |19 (30|40 |51 | 62| 72|83 |92 9799 |96 | 91 (8 |76 (66 |52 |37 |22 0
160° 0 7 |20 (32|44 | 56 | 68 | 80 | 92 | 96 {99 | 97 | 92 | 87 [ 79 | 70 | 59 | 46 | 3 191 0
1708 0 8 [20 |32 |43 | 53 (64|75 (85| 917 96|93 |89 82| 75|65 |55 |42 ] 3 17 1 O
180° 0 8 [ 20 |31 |41 |52 (62|72 (8187 |92 |90 |8 |79 |71 |61]|52]|40 |2 151 0
1908 0 8 [ 20 |30 |40 | 50 [ 60 | 68¢]\76 | 82 | 87 | 85 | 82 | 76 | 69 | 60 | 50 | 39 | 2T [ 14 | O
200 0 8 [ 20 |30 |38 |47 [ 56 N\63 [ 70 | 76 | 82 | 81 | 77 | 72 | 66 | 58 | 49 | 38 | 2T [ 14 | O
2109 0 8 [ 20 | 29 | 37 | 46 (/53,1 60 [ 66 | 73 | 79 | 80 | 75 | 70 | 64 | 57 | 49 | 38 | 2] [ 14 | O
220° 0 8 |20 | 29 | 37 | 45°( 52 |59 |65 |71 |76 | 75|72 |68 | 63 |56 |48 |38 |21 |14 ] O
230° 0 9 [ 20 | 29 | 38\46 [ 53 | 59 [ 65 | 70 | 75 | 73 | 71 | 66 | 61 | 54 | 46 | 36 | 2 131 0
240 0 10 [ 22 | 31 40| 48 [ 55 | 61 [ 67 | 71 | 74 | 70 | 66 | 61 | 56 | 49 | 41 | 32 | 2 121 0
250Q° 0 11|24 | 34143 | 51 [ 59 | 65 (70 | 73 |71 | 68 | 63 | 58 | 52 | 45| 38 | 30 | 2 11 0
260° 0 14 | 277},88 | 48 | 57 [ 64 | 69 [ 73 | 73 | 70 | 66 | 61 | 56 | 50 | 43 | 35 | 28 | 2 10| 0
270P 0 174,82 | 45 | 55 | 65 [ 70 | 75 | 75 | 73 | 70 | 66 | 61 | 55 | 49 | 42 | 34 | 27 |19 [ 10| O
280 0 2942 [ 55 | 68 [ 75 | 81 | 80 | 79 [ 76 | 72 | 67 | 61 | 55 | 49 | 41 | 34 | 26 | 1 9 0
290P 0 26 | 52 [ 68 | 83 [ 86 | 89 | 87 | 84 [ 80 | 75 | 69 | 63 | 57 | 50 | 42 | 35 | 27 | 1 10| 0
300° 0 25 169 82 | 95|94 | 93|91 |8 |8 |79 |73 |66 |59 |52]44 (36|28 (19|10 O
310° 0 21 | 51 [ 74 191 [ 97 |100| 98 | 95 | 90 | 84 | 77 | 70 | 63 [ 55 | 47 [ 39 | 30 | 2 10| 0
320° 0 18 [ 41 | 62 | 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 | O
340° 0 14 (31 | 46 | 61 | 73 [ 83 | 92 (101|103 | 99 | 95 [ 89 | 80 | 71 | 61 | 50 | 38 | 26 [ 13 | O
350° 0 12 | 28 | 42 | 55 | 68 [ 77 | 86 [ 94 | 96 | 93 | 90 [ 85 | 77 | 68 | 58 | 48 | 37 | 25 [ 13 | O
NOTE 1 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.
NOTE 2 The L*, C* and &" values specified in this table are relative to the reference medium white with a reflectance factor of 0,89.

To calculate values relative to a perfect reflecting diffuser it is necessary to convert the table values to X, Y and Z values, scale the
resulting X, Y and Z values by a factor of 0,89, and convert back to L”, C* and 4" relative to the perfect reflecting diffuser.
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B.6 Primaries and secondaries

When undertaking gamut mapping for colour reproduction purposes, it is desirable to have a definition of the
primary and secondary colours associated with a colour gamut. Although not directly relevant to this part of
ISO 12640, it is anticipated that the reference colour gamut defined in this annex could be used for colour
re-rendering and gamut mapping purposes. For this reason, a possible set of primary and secondary colours
for this gamut, which could be useful for such tasks as re-rendering and gamut mapping, are given in

Table B.5.

Table B.5 — L;b , C;b and /4, values of the nominal primary and secondary colours

fortheTeferencecolourgamut
Component Red Yellow Green Cyan Blue Magenta
Lap 41 95 60 50 21 42
Cab 08 123 100 76 95 102
hap 29 90 140 220 300 340

20
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Annex C
(normative)

Check-sum data

The check-sums given in Table C.1 may be used to check the data integrity. These values are calculated by
summing each image plane (CIE L, A and B) with a one-byte accumulator. The overflow bit of the accumulator
iS i IIUIUd. Thc tuta: auuunlu:at;un, T, fUI a:: thIUU p:GIIUO ;O a:au DhUVVII. ThCOC data [=1A+] OhUVVII ;II b th heX and

dec|mal notation. These check-sums apply only to the image data and exclude any headers.

Table C.1 — Check-sum

Image Decimal Hex
L A B T L A B T
Bride and groom 220 190 16 170 DC BE 10 AA
People 126 122 85 77 7E 7A 55 4D
Cashew nuts 154 98 41 37 9A 62 29 25
Meal 14 220 113 91 OE DC 71 5B
Mandolin 6 174 143 6% 06 AE 8F 483
Tailor 14 0 167 181 OE 00 A7 B5
Wool 78 91 13 182 4E 5B oD B6
Fruits 56 208 116 124 38 DO 74 7c
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Annex D
(informative)

Typical TIFF file headers used for image data

This annex shows an example of the TIFF file header for the CIELAB file of image N1, “Bride and groom”, of

CIELAB/SCID image set.

The TIFF file header encoding of the colour picture file named “N1.TIF” in the CIELAB set of CIELAB/SCID is
shown in Figure D.1. This encoding uses tags defined in TIFF 6.0. The Photometricinterpretation(tag i set

to 8 (CIELAB) in this file.

The fields shown in Table D.1 are not included and take their default values.

Table D.1 — Default fields for TIFF file headers

Field Value Interpretation
NewSubfileType 0 —
Drientation 1 Lead from top left, horizontally
owsPerStrip 232 _1 Only one strip
ilanarConfiguration 1 Pixel interleaving

22
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The symbol “n” represents a null byte, and

X" represents a

ISO 12640-3:2007(E)

“don't care” hexadecimal digit for padding data.

Offsets Value Description
***TIFF File Header***
00000000 |4D4D Byte order “MM”(big-endian)
00000002 |002A Version number: 42
00000004 |00000008 Pointer to the 1st: the 1st IFD begins in 8th byte in
a file
***the 1st IFD***
04000008 |000F Number of entries In this IFD: 15 enfries in this
IFD
Tag# |Type |Count Value-offset
0JO0000A |0100 |0003 |[00000001 0C00xxxx 256 ImageWidth: 2056 pixels/line
04Joooo16 {0101 |0003 |00000001 1000xxxx 257 ImagelLength: 2048 lines/image
0Joo0oo22 |0102 (0003 [00000003 00000200 258 BitsPerSample: poinhterto the area of 0000200h
0JO0002E {0103 |0003 |[00000001 0001xxxx 259 Compression: A(no compression)
0QOO003A | 0106 |0003 |[00000001 0002xxxx 262 Photometriclnterpretation: 8 (CIELAB)
0(Joo0046 |010E |0002 |00000014 00000206 270 ImageDesgription: pointer to the| area of
00000206h
0Joo0o052 |010F [0002 |0000000E 00000220 271 Make(Vendor name): pointer to thHe area of
00000220h
0JO0005E {0111 | 0004 |00000001 00000400 273 StripOffsets: 00000400h (pointer to|the image
data)
0QO0006A |0115 |0003 |00000001 0003xxxx 277 SamplesPerPixel: 3
0doooo76 |0117 (0004 |00000001 01E00000 279 StripByteCounts: 31,457,280 bytes in the strip
0Joooos2 |011A (0005 |00000001 00000230 282 XResolution: pointer to the area of 00000230h
0JO0008E |011B | 0005 |00000001 00000238 283 YResolution: pointer to the area of 00000238h
0QOO009A | 0128 |0003 |00000001 0002xxxx 296 ResolutionUnit: dot/inch
0QO000A6 |0132 |0002 |00000014 00000240 306 DateTime: pointer to the area of 00000R40h
04o000B2 |8298 |0002 |00000029 00000258 33432 | Copyright: pointer to the area of 00000R58h
00OO000BE | 00000000 Pointer to next IFD: None
***ValUeyarea™**
0Joo0200 |0010 |0010-"|0010 BitsPerSample: 16,16,16,(16-bits/sample for each
separation)
00000206 |42 5249 44 45 20 41 4E 44 20 47 52 4F 4F 4D 4C ImageDescription:
44,42 00 XX XX XX XX XX XX “BRIDE AND GROOMLABN”
0J000220+49 53 4F 20 54 43 31 33 30 2F 57 47 32 00 xx xx Make(Vendor name): “ISO TC130/WGEn”
0Jo00230 |002DC6CO 00002710 XResolution: 3000000/10000 (300 dpi)
00000238 [002DC6CQO 00002710 YResolution: 3000000/10000 (300 dpi)
00000240 |32 3030 353A 3037 3A 3031203130 3A3030 DateTime: “2005:07:01 10:00:00n” (July 1, 2005
3A 30 30 00 xx xx XX XX at 10:00:00)
00000258 |43 6F 70 79 72 69 67 68 74 20 32 30 30 32 20 49 Copyright:
53 4F 2C 2041 6C 6C 20726967 68 74732072 “Copyright 2002 I1SO, All rights reserved.n”
65 73 65 72 76 65 64 2E 00 xx
00000282 — 000003FF not used
| ***lmage data***
00000400 — 01EOQ3FF Image data area is from 00000400h to
01EO003FFh

Figure D.1 — TIFF file header encoding of the colour picture file named “N1.TIF”
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Annex E
(informative)

Text insertion

Each image has a label consisting of a text identifier on a rectangular background inserted into the image.
Pixels representing this text have an L” value of 100, representing the reference medium white point. The

label back
to distinguig

The positio
two of the
pixels) is gi

ol o L* l £ .2 U + 4lo £ PUH lal l HPY i wl P laloal
Uuriv 1iao ailr L. vadlutc Ul J, bUIIUDlJUIIUIIIH W UIC TTICTTTIVT THTUTUTTT UIdUN PUITTL  TTHo TdUTT oT

h between images of this part and images of the other parts of ISO 12640.

n of the outer boundaries of the text is defined by a rectangle produced from the co-ordinate
corners as shown in Figure E.1. The position of the text in each image (in terms,of numbe
en in Table E.1.

ves

s of
r of

'\

Origin (1,1)

A (X4, Y4)

CIELAB/SCID

B (Xy Y2)

Eigure E.1 — Definition of the co-ordinates of the text insertions

Table E.1 — Position of the text in each image

24

Image Name . Bt
N1 Bride and groom (1601,1870) | (2560, 1982)
N2 People (1225,1753) | (2184, 1865)
N3 Cashew nuts (1089, 2448) | (2048, 2560)
N4 Meal (1601, 1936) | (2560, 2048)
N5 Mandolin (1 046, 2 411) (2 005, 2 523)
N6 Tailor scene (1583, 1900) | (2542,2012)
N7 Wool (1601, 1936) | (2560,2048)
N8 Fruits (1065, 1912) | (2024, 2 024)
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Annex F
(informative)

Histogram and gamut plots

F.1 Histograms

ISO 12640-3:2007(E)

Histograms of the L* values for each natural image, are shown in Figure F.1.
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Figure F.1 — Histograms of the L* values for each natural image
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