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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical

committee

has been established has the right to be represented on that committee. International

organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee|are
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for|the
different types of ISO documents should be noted. This document was drafted in accordance 'with|the

editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i

5 drawn to the possibility that some of the elements of this document may be the subjeqt of

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

patent righ
the ISO list
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The comm

ISO 12640
data excha

— Part1:
— Part2;
— Part 3;
— Part 4
— Part 5]

ts identified during the development of the document will be in the Introduction and/or on
of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does|not
an endorsement.

planation on the meaning of ISO specific terms and €xpressions related to conforrity
[, as well as information about ISO’s adherence to the WTO principles in the Technical Barrjiers
BT) see the following URL: Foreword - Supplementary information

ttee responsible for this document is Technical Committee ISO/TC 130, Graphic technology.

consists of the following parts, under the-general title Graphic technology — Prepress digital
nge:

CMYK standard colour image data{CMYK/SCID)

XYZ/sRGB standard colour image data (XYZ/SCID)

CIELAB standard colour imdge data (CIELAB/SCID)

Wide gamut display-feferred standard colour image data (Adobe RGB(1998)/SCID)
Scene-referred standard colour image data (RIMM/SCID)
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Introduction

0.1

Need for standard colour image data

:2013(E)

Standard colour image data 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;

The
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is a
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se standard, well-defined image data sets, are typical of the high quality imagé content|
puntered when capturing and printing images. Users can therefore be confident that
1ld produce good quality reproductions if properly rendered, and that'they provide a

tence of a standard set enables users in different locations to produce comparisons witho
xchange images prior to reproduction.

Difr
using

evaluation task being undertaken. While transformation of the image data to another i

b0 12640.

evaluating the coding technologies necessary for the storage and transmission of high
image data, etc.

of the evaluation task being undertaken. No limited set of images can. fully test any syst
provided give as reasonable a test as can be expected from a limited image set. Furthe

rent applications require that the standard image data.be provided in different in
different image encodings (see ISO 22028-1), so the user needs to select those app

ways possible, there is, in general, no agreement@mongst experts as to how this shou
s, it has been considered preferable to provide data in different image states in the varid
12640. The relationship between image state$'is shown in Figure 1 along with the appli
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1SO 22028-1 image state

Output referred
A
—,
Scene Camera Scene referred hanitor Reference Output Printer
Raw {eg RIMM) {eg sRGE) (RMG) (ChWYK)
1) m -
Camera Camera Colour \ Colour \ Colour
At eSSt TETTOETITT TETET T TE=TETTC=TITTD
| In camera processing
| Camera raw software processing (to ProPhoto RGE)
.......................................... ~
Perceptual transform of ICC profiile ‘\
’ o J L I J
IS0 12640-2 B
(Y ZIsRGE)
IS0 12640-5 IS0 126404 50 12640-3 IS0 126401
{RIndm) (AdobeRGB) {CIELAB) {ChYK)
Standard Colour Image Data
Figure 1 — Relatignship between image states

ISO 12640}1 provides a set of 8 bits/channel data that is defined in terms of CMYK dot percentages.
The colourf resulting from reproduction of CMYK data are strictly defined only at the time of printing,
and as such the data are only applicable to evaluation of CMYK printing applications. Transformatjons
to other injage states and colour encodings might not be well defined. In fact, the data might not gven
be useful fpr CMYK printing‘processes different from those typically found in traditional graphic arts
applicatior]s, as the image-data are defined to produce “pleasing” images when reproduced on systgms
using “typlcal” inks and’producing “typical” tone value rendering. Printing systems that use inks fof a
distinctly dlifferent colour, or produce a very different tone value rendering, will not reproduce them
as pleasing images\without a well-defined colour transformation. Moreover, with a bit depth of onlly 8
bits/channgl, anyr€olour transformation employed might well introduce artefacts.

1SO 12640
range 0-65535, and as sRGB (defined in IEC 61966-2-1), with a bit depth of 8 bits/channel. (The higher bit
depth for the XYZ encoding is necessary because of the perceptual non-uniformity of the linear colour
space.) Both sets of data are optimized for viewing on a reference sRGB display in the reference sRGB
viewing environment, and relative to CIE standard illuminant D65 for which the XYZ tristimulus values
were computed prior to scaling. The images are mainly designed to be used on systems utilizing sRGB
as the reference encoding, and as such are primarily applicable to systems for which a colour monitor
similar to the sRGB reference display is the “hub” device. Although such systems are used for consumer
photography, they are less popular in the graphic arts industry because the sRGB colour gamut is quite
different in shape from the colour gamut of typical offset printing. This difference can necessitate fairly
aggressive colour re-rendering to produce optimal prints from sRGB image data.

ISO 12640-3 provides a set of test image data with a large reflection medium colour gamut, illuminated
using illuminant D50. The bit depth of the natural images is 16 bits/channel, while the colour charts and
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vignettes are 8 bits/channel. 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 attained with 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 illuminant for most colour
management applications.

ISO 12640 4 prov1des a set of w1de gamut test 1mage data encoded as Adobe RGB w1th a bit depth of
. e reference

B encoded
B encoded

dges, although this difference can necessitate colour re-rendering bétween Adobe RGB llmages and
sRGB images. The purpose of ISO 12640-4 is therefore to provide a.t€st image data set with a larger
gce. The bit

dges generally require much less aggressive colour re-rendering going 'to'print than sR(

h of the natural images and synthetic images is 16 bits/channel.

H1966-2-5)
rell-colour-

possible wide gamut colour encoding choices considered were Adobe RGB, opRGB (IEC
ROMM RGB (ISO 22028-2). For ISO 12640-4, it was important that the images were v
Hered to a well-defined large gamut reference display, for which reason Adobe RGB wag preferred
I the other two choices. With opRGB, the completenéss of the colour rendering is left more ambiguous,
. [it is not as clearly output-referred, and the reference medium and viewing conditions are also
sllghtly different. ROMM RGB (ISO 22028-2) isclearly output-referred, but the reference njedium is a
virjual reflection print (the ICC perceptual reference medium), so the image state is identica] to that for
[SO[12640-3.

B with a bit
ng natural

Thip part of ISO 12640 provides a set'of:iscene-referred test image data encoded as RIMM RG
deptth of 16 bits/channel. These data-are estimates of scene colorimetry obtained by captur

sceles using a variety of digital\cameras and transforming the captured raw camera RGH
scene colorimetry estimates The accuracy of these estimates is influenced by a number

signals to
of factors

including the degree to which the camera spectral sensitivities approximate human vis

1al system

colqur matching functiofis) the appropriateness of the transformation from raw camera RGB signals to
colgrimetry estimates,Optical effects such as off-axis decrease in signal, aberrations and flqre, and the
noige present in the-Camera signals. The transformations applied to obtain the colorimetry estimates
weile general transformations, i.e. they were not optimized for the spectral characteristics of pach scene.
Cornlsequently, there can in some cases be significant errors in the estimates. The image stdte of these
datj is scené-referred because no attempt has been made to colour render the data to producg a pleasing
reproduction on some output medium. The only processing applied to these data based on visual
evaluation was to select the scene adopted whlte ThlS was accomphshed by applymg gams individually
to t era ed, and then
ad]ustlng the overall gain in a llnear scene- referred workmg space wh11e viewing the 1mage with the
example colour rendering transform specified in ISO/TS 22028-3:2012, Annex A, applied. Different
white balances can be desired in some cases for aesthetic reasons, and different overall gains can be
needed if different colour rendering transforms are used. The images provided in this part of [ISO 12640
are mainly applicable for evaluating colour rendering to different output media.

0.2 Characteristics of the test images

The performance of any colour reproduction system will normally be evaluated both subjectively (by
viewing the final outputimage) and objectively (by measurement of control elements). This requirement
dictates that the test images include both natural scenes (pictures) and synthetic images (colour charts
and colour vignettes). Because the results of subjective image evaluation are strongly affected by the
image content, it was important to ensure that the natural images were of high quality and contained

© 1S0 2013 - All rights reserved vii
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diverse subject matter. However, it is difficult within a single, relatively small, sample set to produce
elements in the scene that contain all the subtle colour differences required in test images, and that
span the full range of colours that can be encountered in real scenes. For this reason, synthetic colour
charts are also included. These colour charts are limited by the integer RIMM RGB encoding and by
the spectral locus (for areas where the RIMM RGB encoding extends outside the spectral locus). In the
future, it is proposed to develop a second set of floating point RIMM/SCID which are not limited by the
integer RIMM RGB encoding.

To obtain the images, a survey was conducted of all TC 130 member countries to identify desirable
image content and to solicit submission of suitable images for consideration. The image set that resulted
consists of 44 natural images, two colour charts and a series of colour vignettes. The natural images
include flesh tones, hair, foliage, water, sky, flowers and other memory colours in scenes with a varjety
of dynamid ranges.

0.3 File format of the digital test images

All of the images consist of pixel interleaved data (R then G then B), with the data origin at the ugper
left of the image, as viewed naturally, and organized by rows. These data are includéd.as individual files
within thid part of ISO 12640. The image file format is as specified in ISO 12639 (TIFF/IT). A RIMM RGB
ICC profile|meeting the requirements of ISO 15076-1 is embedded in each image-file.

The image$ can be imported and manipulated as necessary by a wide variety-of commonly used imaging
software tpols and platforms in general use in the industry. (See Anne%C for details of the TIFF hedder
and the RIMM RGB ICC profile.)

viii © ISO 2013 - All rights reserved
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Scope

5 part of ISO 12640 specifies a set of standard scene-referred colour images (encoded-as 1
digital data) that can be used to evaluate transforms from a scene-referred image state ta
rred image state (colour rendering transforms). They can be used for research, testing an

ur management systems, colour profiles, and output devices such as displays and printe

Normative references

following documents, in whole or in part, are normativel§zreferenced in this docume

rences, the latest edition of the referenced document (including any amendments) applig

12639:2004, Graphic technology — Prepress digital-data exchange — Tag image file formg
nology (TIFE/IT)

TS 22028-3:2012, Photography and graphic ‘technology — Extended colour encodings
ge storage, manipulation and interchange == Part 3: Reference input medium metric RGB c(
bding (RIMM RGB)

Terms and definitions

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

itive RGB colour space

rimetric colourspace having three colour primaries (generally red, green and blue) su

tristimulus values can be determined from the RGB colour space values by forming
bination of the'CIE XYZ tristimulus values for the individual colour primaries, where the {

e 1 to\entry: A simple linear 3 x 3 transformation can be used to transform between CIE XYZ
es-and the radiometrically linear colour space values for an additive RGB colour space.

b-bit RIMM
an output-
1 assessing

ur rendering transforms, in systems such as digital cameras, camera rawprocessing applications,

['S.

nt and are

spensable for its application. For dated references, onlj. the edition cited applies. F¢r undated

S.
t for image

for digital
lour image

ch that CIE
h weighted
veights are

portional to the radiometrically linear colour space values for the corresponding colour primaries

tristimulus

Note 2 to entry: Additive RGB colour spaces are defined by specifying the CIE chromaticity values for a set of
additive RGB primaries and a colour space white point, together with a colour component transfer function.

[SOURCE: ISO 22028-1:2004, 3.3]

3.2

adopted white
spectral radiance distribution as seen by an image capture or measurement device and converted to
colour signals thatare considered to be perfectly achromatic and to have an observer adaptive luminance
factor of unity; i.e. colour signals that are considered to correspond to a perfect white diffuser

Note 1 to entry: The adopted white may vary within a scene.

©IS
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Note 2 to entry: No assumptions should be made concerning the relation between the adapted or adopted white
and measurements of near perfectly reflecting diffusers in a scene, because measurements of such diffusers will
depend on the illumination and viewing geometry, and other elements in the scene that may affect perception.
It is easy to arrange conditions for which a near perfectly reflecting diffuser will appear to be grey or coloured.

[SOURCE: ISO 22028-1:2004, 3.4]

3.3

colour component transfer function
CCTF

single variable, monotonic mathematical function applied individually to one or more colour channels
of a colour gpace

Note 1 to erjtry: Colour component transfer functions are frequently used to account for the nonlinear response
of areferen¢e device and/or to improve the visual uniformity of a colour space.

Note 2 to erftry: Generally, colour component transfer functions will be nonlinear functions such as a powerflaw
(i.e. “gammy”) function or a logarithmic function. However, in some cases a linear colour Cemponent trarsfer
function mgy be used.

[SOURCE: SO 22028-1:2004, 3.6, modified — Abbreviated term has been added]

3.4
colour garput
solid in a ¢olour space, consisting of all those colours that are: présent in a specific scene, artwprk,
photograph, photomechanical or other reproduction; or capable of being created using a particfilar
output devjice and/or medium

[SOURCE: ISO 22028-1:2004, 3.8]

3.5
colour rendering
mapping of image data representing the colour-space coordinates of the elements of a scene to output-
referred injage data representing the colour-spage coordinates of the elements of a reproduction

Note 1 to enftry: Colour rendering generally consists of one or more of the following: compensating for differepces
in the inpuf and output viewing conditions, tene scale and gamut mapping to map the scene colours ontqg the
dynamic range and colour gamut of the reproduction, and applying preference adjustments.

[SOURCE: IISO 22028-1:2004, 3.11]

3.6
colour sequence
order in which the coloGrsare stored in an image data file

3.7
orientati
origin and direction of the first line of data, with respect to the image content as viewed by the end \Ilser

Note 1 to entry: The codes used to specify orientation are contained in ISO 12639.

3.8

output-referred image state

image state associated with image data that represents the colour-space coordinates of the elements of
an image that has undergone colour rendering appropriate for a specified real or virtual output device
and viewing conditions

Note 1 to entry: When the phrase “output-referred” is used as a qualifier to an object, it implies that the object is

in an output-referred image state. For example, output-referred image data are image data in an output-referred
image state.

2 © IS0 2013 - All rights reserved
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Note 2 to entry: Output-referred image data are referred to the specified output device and viewing conditions. A
single scene can be colour-rendered to a variety of output-referred representations depending on the anticipated
output viewing conditions, media limitations, and/or artistic intents.

Note 3 to entry: Output-referred image data may become the starting point for a subsequent reproduction process.
For example, SRGB output-referred image data are frequently considered to be the starting point for the colour
re-rendering performed by a printer designed to receive sRGB image data.

[SOURCE: ISO 22028-1:2004, 3.33]
39

pixel
smallest discrete picture element in a digital image file

3.10
pixel interleaved
colqur data organized such that the RGB colour space values for one pixel arg\followed by the same
seqpence of colour values for the next pixel

Note¢ 1 to entry: The specific order of colour components is determined by the-€olourSequence tag qs defined in
ISO[12639. Other forms of colour data interleaving are line and plane.

3.11
scehe
spertral radiances of a view of the natural world as measured.from a specified vantage point in space
and at a specified time

Note 1 to entry: A scene may correspond to an actual view ofthe natural world or to a computer-generjated virtual
scerje simulating such a view.

[SOPRCE: ISO 22028-1:2004, 3.35]

3.12
scene-referred image state
e state associated with image datathat represents estimates of the colour-space coordinates of the

Note¢ 1 to entry: When the phrase “scene-referred” is used as a qualifier to an object, it implies that the object in
a scene-referred image state. Forexample, scene-referred image data are image data in a scene-referred image

Notg¢ 2 to entry: Scene-referred image data can be determined from raw digital still camera (DSC)|image data
befdre colour renderitig’is performed. Generally, DSCs do not write scene-referred image data in imdge files, but
somle may do so ira special mode intended for this purpose. Typically, DSCs write standard output-referred image

Note 3 to enitry: Scene-referred image data typically representrelative scene colorimetry estimates. Absolute scene
imétky estimates may be calculated using a scaling factor. The scaling factor can be derived frofn additional
information such as the image OECF, Fnumber or ApertureValue, and ExposureTime or ShutterSpeedFalve tags.

Note 4 to entry: Scene-referred image data may contain inaccuracies due to the dynamic range limitations of the
capture device, noise from various sources, quantization, optical blurring and flare that are not corrected for,
and colour analysis errors due to capture device metamerism. In some cases, these sources of inaccuracy can be
significant.

Note 5 to entry: The transformation from raw DSC image to scene-referred image data depends on the relative
adopted whites selected for the scene and the colour space used to encode the image data. If the chosen scene
adopted white is inappropriate, additional errors will be introduced into the scene-referred image data. These
errors may be correctable if the transform used to produce the scene-referred image data is known, and the
colour encoding used for the incorrect scene-referred image data has adequate precision and dynamic range.

© IS0 2013 - All rights reserved 3
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Note 6 to entry: The scene may correspond to an actual view of the natural world, or may be a computer-
generated virtual scene simulating such a view. It may also correspond to a modified scene determined by
applying modifications to an original scene to produce a different desired scene. Any such modifications should
leave the image in a scene-referred image state, and should be done in the context of an expected colour rendering

transform.

[SOURCE: 1

4 Data
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This part
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and Table
16 bits/chd
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The set of s
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4.3 Ima

The image
images. T
left, horiz
visual left-

S0 22028-1:2004, 3.36]

description

bral

df ISO 12640 consists of 47 image data files and specifications of the content of these {
se as provided in this part of ISO 12640. The image file names are listed in Table.1, Tah

iles
le 2

B. The colour image data are encoded in RIMM RGB as specified in ISO/TS22028-3, u
nnel and 48 bits/pixel. The image characteristics of these data are described in 4.5 and
ctronic data structure in Clause 5.

| set definition

tandard colour image data consists of 44 natural images, captured using digital still came
ynthetic images. The primary set of natural images are idettified as NPO1 to NP27 and
set as NSO1 to NS17, respectively. Each of them also has a.dé€scriptive name derived from|
tent (e.g. “Falls”). The synthetic images are identified a5.S1, S2 and S3.

ISO 12640-5 RIMM” is inserted in each image. Fhe coordinates of the text insertion

pe data arrangement

data are pixel interleaved in the colour sequence of R then G then B (16 bits/channel) for
image data orientation corresponds to a value of 1 in TAG 274 of ISO 12639 (load from
tally; the Oth row represents the‘visual top of the image and the Oth column represents
hand side).

bing
4.6,

ras,
the
the

are

the
top
the

4.4 Datg colour encoding

The image |[data are encoded as-RIMM RGB as specified in ISO/TS 22028-3.

The Refer¢nce Input Medium Metric RGB (RIMM RGB) encoding is an extended-colour-gamut RGB
colour image encodingef the colorimetry of a scene-referred image. The colorimetry is encoded using an
additive R(B coloutspace associated with a hypothetical additive colour device having a specified s¢t of
primaries, [no cress-talk between the colour channels and a maximum luminance value corresponding
to 200 % of theluminance of the adopted white (i.e. a maximum luminance factor of 2,0).

There are three different precision levels specified for RIMM RGB. The images in this part of SO 12640
are encoded as RIMM16 RGB for 16 bits/channel (48 bits/pixel) representations.

The scene-referred colorimetry has been adapted to the RIMM RGB encoding white, which has the
chromaticity of CIE Standard Illuminant Dsg (xo = 0,345 7, yo = 0,358 5). This colorimetry was obtained

as follows.

a)

Demosaic the digital camera raw image data where necessary and linearize with respect to scene

radiance, including black frame and estimated flare subtraction.

b) Determine the linear camera raw channel values Ry, Gw and Bw that correspond to the scene
adopted white.

4 © IS0 2013 - All rights reserved
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c) Multiply thelinear cameraraw image data channels R, Gand Bby 1/Rw, 1/Gw and 1/Bw, respectively,
so that values {1, 1, 1} are obtained for the scene adopted white. This results in white-balanced
linear camera raw image data.

d) Determine a scene analysis matrix that converts the white-balanced linear camera raw image data
to linear RIMM RGB image data, where the linear RIMM RGB image data represents estimates of
the scene colorimetry after chromatic adaptation to D50. The matrices determined are typically
camera and scene adopted white specific, and depend on the scene spectral radiance characteristics
assumed. Technical information on how to determine scene analysis matrices is provided in
ISO/TR 17321-2.

e) |Apply the scene analysis matrix to the white-balanced linear camera raw image data fo produce
linear RIMM RGB image data.

f) |Apply the RIMM16 RGB CCTF as specified in ISO/TS 22028-3.

AR|MM RGBICC profile is embedded in each image file to facilitate use in colournianaged systpms, and to
proyide an example colour rendering for the images using the perceptual rendering intent. The example
colqur rendering specified in ISO/TS 22028-3:2012, Annex A, is used in the perceptual transform.

The above steps do not include any compensation for the colour appéarance resulting from different
scefe illumination levels. Instead, the brightness value for each-scene is recorded in Tdble 2. The
brightness values (BV) are determined from the camera apertire, shutter speed and expdsure index
recprded in the raw image file metadata as shown in Formula¥(1).

BV=AV+TV-SV (1)

whgre
AV = LOG2[A?], where A is the effective f-nuniber of the camera lens;
TV =L0OG2(1/t), where t is the photosite-integration (exposure) time in seconds;

SV = LOG2(EI/3), where El is the-eXposure index that would have been used if the camerp exposure
compensation were zero.

Forlexample, if the exposure index is set on ISO 100 and the exposure compensation is set onf minus one
stop, the effective exposureindex is 200 and SV = LOG2(200/3) = 6.

The estimated midtone{18 % reflectance) scene luminance level Ly is calculated from the BV value as
shon in Formula (2)-

L, =3,7x2% (2)

4.5| Natural images

4.5.1 Description

The characteristics of the natural images (orientation, image size, brightness value (BV), average
luminance factor (Y), data range and dynamic range) are shown in Tables 1 and 2. Average Y, data range
and dynamic range are calculated using the Y value of XYZ tristimulus values of an image scaled to be
1/16 of the original size (each dimension 1/16 of the original dimension) using bicubic scaling. The data
range Y is the ratio of maximum Y value to the smallest Y value present in the image that is larger than
zero. The dynamic range is calculated by taking the ratio of the highlight Y value to the shadow Y value,
where the highlight Y value is the value corresponding to 0,999 5 on a cumulative Y histogram, and the
shadow Y value is the value corresponding to 0,005 on a cumulative Y histogram. Other methods for
highlight and shadow Y value estimation may also be used; the method used to calculate the dynamic
range values in Tables 1 and 2 is not intended to be considered a recommended method.
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Table 1 shows a primary set and comprises 27 images. Table 2 shows a secondary set and consists of
17 images. It is strongly recommended that all of the images in the primary set be used and, where
necessary, additional images from the secondary set should be used to supplement this set.

The descriptive names of these images are given following the identification code. Two renderings are
shown in Figure 2: a colorimetric conversion of the scene-referred image to sSRGB and a perceptual

colour rendering to sRGB.

The 44 natural images shall be interpreting as having the following characteristics:

Resolution: 24 pixels/mm;

— Colourfvalues: RIMM RGB data consisting of three 16-bit values;
— File format: ISO 12639:2004 (TIFF/IT);
— Label ¢n image: “ISO 12640-5";
— Image|data orientation: load from top left, horizontally.

Table 1 — Primary set of natural images
Name Aspect, image size BV Average Y DatarangeY Dynamicrange Y
NPO1 Falls Vertical, 2 014 x 3 040 pixels 9 1,985 2621 177,3
NPO2 Eiffel Vertical, 2 014 x 3 040 pixels 10 0,322 5 1513 98,06
NPO03 Mickey Vertical, 2 036 x 3 040 pixels 5 0,264°5 10927 248,1
NP04 Butterfly Horizontal, 4 256 x 2 848 pixels 8 0,103 0 126,4 88,24
NPO5 Thready Horizontal, 4 272 x 2 864 pixels 6 0,091 04 29617 232 647,4
NPO6 Fruits Horizontal, 4 272 x 2 864 pixels 6 0,306 0 344,2 173,4
NPO7 Canal Horizontal, 4 256 x 2 848 pixels 9 0,1256 1145 159,4
NP08 WhiteFlowers Horizontal, 3 872 x 2 592 pixels 8 0,1315 890,3 168,0
NP09 BarHarlporPresunrise Horizontal, 4 284 x 2 408 pixels 7 0,161 7 24 647 243 237,6
NP10 BenJerrys Horizontal, 4 288 x 2 412 pixels 10 0,193 9 3195 99,08
NP11 DelicatgFlowers Horizontal, 4 288 x2.848 pixels 7 0,342 1 252,6 47,38
NP12 DevilsBathtub Horizontal, 4 288.x/2 412 pixels 11 0,089 18 20 662 314,8
NP13 Exploraforium Horizontal; 4,288 x 2 848 pixels 10 0,1553 16 405 121,5
NP14 Golden(ate Horizental, 4 288 x 2 844 pixels -2 0,064 94 3019 188,2
NP15 HancockSeedField Herizontal, 4 280 x 2 408 pixels 8 0,410 5 9286174 39,99
NP16 NiagarafFalls Horizontal, 4 280 x 2 408 pixels 10 0,353 4 458,2 70,59
NP17 RedwooldSunset Horizontal, 4 284 x 2 408 pixels 8 0,172 3 60083 240 869,8
NP18 Route64gMuseum Horizontal, 4 288 x 2 848 pixels 3 0,411 3 11407 44,31
NP19 SouthBrfanehKingsRiver | Vertical, 2 844 x 4 280 pixels 9 0,106 2 64 569 951 304,5
NP20 Tupperltade Hetrtzotreah4288-2-848-pixels S 82355 60348 25:59-
NP21 Chandelier Horizontal, 3 888 x 2 592 pixels 4 0,091 99 5178 800,0
NP22 Clock Horizontal, 3 888 x 2 592 pixels 3 0,220 4 42953 120,1
NP23 Meat Horizontal, 3 888 x 2 592 pixels 3 0,207 1 63 245 207 220,1
NP24 Peacock Horizontal, 3 888 x 2 592 pixels 8 0,1851 2280 168,5
NP25 BlueFace Vertical, 2 592 x 3 888 pixels 6 0,184 1 30925553 239,84
NP26 PoundPake Horizontal, 3 888 x 2 592 pixels 0 0,158 5 1031 146,2
NP27 LasVegas Horizontal, 3 888 x 2 592 pixels -3 0,091 99 3437 414,3
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Table 2 — Secondary set of natural images

Name Aspect, image size BV Average Y Datarange Y Dynamicrange Y
NS01 Maple Horizontal, 3 040 x 2 014 pixels 7 0,156 3 161,6 45,45
NS02 River Horizontal, 3 040 x 2 014 pixels 9 0,258 3 64879 055 246,9
NS03 Marker Horizontal, 4 272 x 2 864 pixels 7 0,2325 768,7 78,85
NSO04 Flowers Horizontal, 4 272 x 2 864 pixels 5 0,216 7 193,7 92,71
NSO5 Fluorescence Horizontal, 4 272 x 2 864 pixels 7 0,478 4 222,1 85,92
NS06 Hotel Horizontal, 3 040 x 2 036 pixels 7 1,756 414,7 182,3
NSO Pyramid Horizontarl, 3 040 X 2 U306 PIXels 10 0,7350 1863 1,7
NSOB Nile Horizontal, 3 040 x 2 036 pixels 9 1,237 242,4 '7:19!
NSOP Felucca Horizontal, 3 040 x 2 036 pixels 10 0,810 5 115,5 ) ’q> 44.,4p
NS19 CherryBlossom Horizontal, 3 040 x 2 036 pixels 8 0,812 6 84845 _ BETN |
NS1Q Iris Horizontal, 3 040 x 2 036 pixels 9 1,084 8 46?"&&\) 77,28
NS1p Wharf Horizontal, 3 040 x 2 036 2 pixels 9 1,128 %@b\) 174,4
NS1B Hiking Horizontal, 3872 x 2 592 pixels 9 0,125 6 (‘\1 1}1-5 107,
NS14 CadesCove Horizontal, 4 288 x 2 412 pixels 9 0,278 3 \%\13 834 157,
NS1p FourCornersStorm Horizontal, 4 288 x 2 848 pixels 5 0,212 \ K 125,3 17,5
NS1¢ Sunset Horizontal, 3 872 x 2 592 pixels 6 ,0&5 Zv 6096 789 253,
NS1f Headlight Horizontal, 3 888 x 2 592 pixels 9 Q V198 7 81111 476,B
N
\‘Q@
A’\Q’$
xO
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NPO1 Falls

NPO2 Eiffel
N
N

NPQO3 Mu‘kny

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and
colour rendered sRGB (right) reproductions of scene-referred images (continued)
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NPO04 Butterfly

NPO5 Threads

NPO06 Fruits

NPO7 Canal

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and
colour rendered sRGB (right) reproductions of scene-referred images (continued)
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NP08 White Flowers

NP09 BarHarborPresunrise

NP10 BenJerrys

NP11 DelicateFlowers

NP12 DevilsBathtub

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and
colour rendered sRGB (right) reproductions of scene-referred images (continued)

10 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=c66b2b4fc5c9328bd26c70516cfbdf08

ISO 12640-5:2013(E)

NP13 Exploratorium

NP14 GoldenGate

NP16 NiagaraFalls

NP17 RedwoodSunset

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and
colour rendered sRGB (right) reproductions of scene-referred images (continued)
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NP19 SouthBranchKingsRiver

I —

NP20 TupperLake

NP21 Chandelier

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and

12

colour rendered sRGB (right) reproductions of scene-referred images (continued)
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\
A
™

NP23 Meat

NP24 Peacock

NP25 BlueFace

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and
colour rendered sRGB (right) reproductions of scene-referred images (continued)

© IS0 2013 - All rights reserved

13


https://standardsiso.com/api/?name=c66b2b4fc5c9328bd26c70516cfbdf08

ISO 12640-5:2013(E)

NP26 PoundCake

NP27 LasVegas

NS01 Maple

NSO02 River

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (Ieft) and
colour rendered sRGB (right) reproductions of scene-referred images (continued)
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NSO03 Marker

NS04 Flowers

NSO05 Fluorescence

NSO06 Hotel

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and
colour rendered sRGB (right) reproductions of scene-referred images (continued)
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NSO07 Pyramid

NS08 Nile

NS10 CherryBlossom

Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and
colour rendered sRGB (right) reproductions of scene-referred images (continued)
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NS11 Iris
NS12 Wharf
NS13 Hiking
NS14 CadesCove
Figure 2 — Samples of reduced size media-relative colorimetric conversion to sRGB (left) and
—cotour remdered SRGB{right) Teproductionsof stene-referred immages {continred)
© IS0 2013 - All rights reserved 17
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NS15 FourCornersStorm

NS16 Sunset

NS17 Headlight

Figure 2|— Samples of reduced size‘media-relative colorimetric conversion to sRGB (left) and
colour rendered sRGB (right) reproductions of scene-referred images

4.5.2 Rehdering

In Figure 2} the images.on the left side are scene-referred colorimetry scaled to the sSRGB dynamic range
and encodg¢d as sRGB)They were produced by applying the following steps.

a) Convert froni-(nonlinear) RIMM16 RGB to linear RIMM RGB by inverting the RIMM16 RGB CLTF
specifi|ed in [SO/TS 22028-3. A RIMM16 RGB code value of 65535 will map to a linear RIMM RGB
value ofZ:

b) Divide the linear RIMM RGB values by 2 to normalize them to the 0-1 sSRGB encoding range.

c) Convert from the RIMM RGB white point and primaries to the sRGB white point and primaries as
shown in Formula (3).

Rocon | [ 2,03426  —0,72738  —0,306887 Repunai
Goronn | =1 —0,22873  1,23161  —0,00288 || Graai (3)
Bgan | | —0,00850 —0,15331 1,16181 || B

RIMMlin
NOTE1 The matrix in Formula (3) was obtained by multiplying the linear Bradford adapted D50 XYZ to
sRGB matrix with the inverse RIMM conversion matrix from [SO/TS 22028-3.
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d) Clip the normalized linear sRGB values to the 0-1 sRGB encoding range in each channel to limit the
colour gamut to that of the sRGB reference display.

e) Apply the 8-bit sSRGB CCTF as specified in IEC 61966-2-1.

NOTE 2

The scene-referred conversion can be accomplished using the ISO/TS 22028-3_RIMM-RGB-exCR.icc

profile as the source profile, the sSRGB_v4_ICC_preference.icc profile as the destination profile, and the media-
relative colorimetric rendering intent with black point compensation on.

NOTE 3

The output-referred conversion can be accomplished by using the [SO/TS 22028-3_RIMM-RGB-exCR.icc

proflle as the source proflle the sRGB v4 ICC preference icc proflle as the destlnatlon proflle and the perceptual

-
jo5)
o
=
™

Synthetic images

4.6J]1 Description

Thd

R : : tprovided here
becjuse the perceptual renderlng 1ntent of the SRGB V4- ICC preference icc proflle 1ncludes a 17x1

17 lookup-

synthetic images consist of two colour charts and a series of colour vignettes. The image sizes,
average Y, data range and dynamic range described in 4.5 are as showarin Table 3.

Table 3 — Synthetic images

Height Width
Name Aspect Average Y DatarangeY Dynamicrange Y
(pixels) (pixels)
S1 Colour chart 1 Landscape 2116 3922 252,0 252,0 196,6
S2 Colour chart 2 Landscape 1252 3274 5616 5616 764,1
S3 Colour vignettes Landscape 2608 4256 55397 535 55397 535 2728

© IS0 2013 - All rights reserved
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Figure 3 shows reduced size reproductions of the synthetic images as both scene-referred and colour
rendered sRGB. The interleaving, colour sequence, rendering methods, colour values and orientation are
the same as for the natural images.

.............
r L

o

| I
LTI TR 11
B ST TTECEERT

$1 Colour chart 1 (RMG)

S2 Colour chart 2

I B
L |

S3 Colour vignettes

Figure 3 — Reduced size reproductions of the synthetic images

4.6.2 Colour chart1

The synthetic image S1 is a colour chart that consists of colour patches that are all specified in
ISO 12640-3:2007, Table B.4 (reference medium gamut), but with the CIELAB normalization white
changed to the RIMM RGB encoding white, which is two times the scene adopted white. The patches in
the top row have an L* value of 95, the patches in the bottom row have an L* value of 5, and intermediate
rows are spaced at intervals of 5 units in L*. Patches in the leftmost column have a CIELAB hue angle of
0 degrees and patches in the rightmost column have a CIELAB hue angle of 350 degrees. Intermediate
columns are spaced at CIELAB hue angles that are multiples of 10 degrees. The surround has an L* value
of 50.

Using these patches, colour rendering transforms may be evaluated objectively using measurements.
Image S1 is encoded as 16-bit RIMM RGB.
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RIMM RGB image data for image S1 was obtained by the following procedure.

a) Convert CIELAB data of ISO 12640-3:2007, Table B.4, to XYZ using the RIMM RGB encoding white,

b)
‘)

4.6.

which is two times the scene adopted white, as the CIELAB normalization white.
Convert XYZ to linear-RIMM RGB. That is a primaries conversion.

Encode values as 16-bit RIMM RGB.

3 Colour chart 2

The
locy
RGH
way
incy
the

Syntthetic image S2 can be used for a variety of purposes, such as:

As
and
are
Con

ganut mapping.

Synthetic image SZ patches follow the intersection of the RIMM gamut boundary and.t
s, effectively defining the gamut boundary of real-world scene colours that can be encods
. Each column in the image is an exposure series of constant chromaticity at a differen
felength. The column dominant wavelengths span the range from 400 nm t¢-690 nn
ements. Each row represents an exposure that is one-half stop less than that©fthe row :

checking colour rendering and gamut mapping operations for ‘iahdling of extreme ¢
exposure invariance,

checking image adjustment algorithms, such as brightness)contrast and saturation op
handling of extreme colours, and

comparing the S2 gamut boundary to scene-referred image gamuts in gamut viewin,
applications.

he colours in this image are either on the spectral locus (dominant wavelengths 465 nm|
530 nm to 680 nm), or on the RIMM RGB\encoding boundary (other dominant wavelen
extremely saturated and cannot be reproduced accurately on general available outp
sequently, when viewing this image-the colours displayed will almost always have undef

11 rows covering a five-stop range from 1 stop above to 4 stops below the;adopted whitg.

he spectral
bd in RIMM
I dominant
) in 10 nm
bove, with

plours and

brators, for

o software

to 485 nm
gths), they

jut devices.

gone some

rmined by
pach of the

ic primary
s along the

4.614 Colour vignettes

4.64.1 Design

The synthetic image.S3-/colour vignettes are based on monochromatic RGB primaries dete

drapving lines in xy-ehromaticity space from the RIMM RGB white point chromaticity to

thr¢e RIMM RGBlprimaries, with the primaries being the chromaticities where the lines inftersect the
speftral locus,\T'he secondaries are the midpoints of the sides of the resulting monochromaf

triangle. Image S3 is a set of coloured vignettes in which the lightness continuously change
horjzontaldirection for each primary and secondary.

4.6.4:2—Gemeratiomrof thecontent of the vigmettes

The RIMM RGB image data for image S3 was obtained by a two-step procedure. The first step projects
the RIMM primaries on to the spectral locus and the second step is to generate colour vignettes.

a)

©IS

The first step identifies the new primaries as follows.

1) Calculate new colour primaries which are located on the intersection of a line proj
the D50 white point through the RIMM colour primaries.

2) These new colour primaries are shown in Table 4.

02013 - All rights reserved
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Table 4 — Image file characteristics

X Yy
Red 0,734 7 0,265 3
Green 0,178 849 0,790 556
Blue 0,110 262 0,085 511
White Point 0,345 7 0,358 5

b) The second step defines the vignettes as follows.

1) De

termine the difference between each step of vignette by uniformly dividing the black

white normalized range of L* (0 to 100) into 4 096 steps.

2) Cdnvert each normalized L* value to a 32-bit floating-point Y value normalized to range fro|

to

1.

3) Uging the primary, secondary, and white point chromaticities determine_floating point

val

ues for each Y value in each ramp for each primary (red, green,(blue), secondary (c)

magenta, yellow) and tertiary (grey) colour.

4) Convert the resulting 4 096 normalized XYZ values to linear intermediate-R;G;B; values u

F

6) OH
CO

R'=R
G'=R

B'=R
where

mula (4).

1,541320 -0,341925 -0,174964 |[ X
-0,596947 1,653134 -0,093930 || Y
| 0,019079 -0,052835 1,253705 || Z

nvert linear intermediate R;G;B; values to linéar RIMM RGB values using Formula (5).

0,884227  0,030988 0,084 963[FRi
0,000008 0,915043 0,084909 || Gi

10,000000  0,030979  0,969295 || Bi

tain 16-bit RIMM RGB component values R’, G’ and B’ corresponding to each linear RIMM
mbination using Formula (6).

bund(65 535 f(R))
pund(65 535 1 (&)
bund(65 535F¢B))

F(O) 7

[ (1,099C"* —0,099)/1,4022782; 0,0<C<0,018
25C/1,4022782 : 0.018<C<2.0

and

m 0

KYZ
ran,

bing

(4)

(5)

RGB

(6)

\

As shown in Figure 3, image S3 consists of two vignettes for each of the primary, secondary and tertiary
colours. For each of the primary and secondary vignettes, the upper vignette starts with black and
the lower vignette starts with white. Both vignettes then change towards the most saturated colour of
each hue from left to right. For the tertiary (grey) vignettes, the upper one starts with black changing

towards w

hite from left to right while in the lower one the order is reversed.

The frame surrounding all the vignettes, and the spaces between the individual vignettes, have a black
and white normalized L* = 50.

22
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5 Electronic data

Image data are contained in 41 data files that are included in this part of ISO 12640. File names
correspond to the image IDs as described in 4.5 and 4.6. 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. To verify data integrity, the check-sums
given in Annex B shall be used.

The restrictions on the use of these image data files as described in Annex A shall apply.

Table 5—Image file characteristics —

File name File size Helght width Colour Colour values Descriptive name
(bytes) (pixels) (pixels) | Space

NPO[LRGB.TIF 36 741 760 3040 2014 RGB Three 16-bit values Falls
NPORRGB.TIF 36741760 3040 2014 RGB Three 16-bit values Eiffel
NPOBRGB.TIF 37 143 040 3040 2036 RGB Three 16-bit values Mickey
NPOWRGB.TIF 72732928 2848 4256 RGB Three 16-bit values Butterfly
NPOBRGB.TIF 73416 448 2864 4272 RGB Three 16-bitvalues Threads
NPOpRGB.TIF 73 416 448 2 864 4272 RGB Three 16-bit values Fruits
NPORGB.TIF 72732928 2848 4256 RGB Three\16-bit values Canal
NPOBRGB.TIF 60223 744 2592 3872 RGB Three 16-bit values WhiteFlowers
NPOPRGB.TIF 61895 232 2408 4284 RGB Three 16-bit values BarHarborPresunifise
NP1pPRGB.TIF 62 055936 2412 4288 RGB Three 16-bit values BenJerrys
NP1IRGB.TIF 73273 344 2848 4288 RGB Three 16-bit values DelicateFlowers
NP1PRGB.TIF 62 055936 2412 4288 RGB Three 16-bit values DevilsBathtub
NP1BRGB.TIF 73273 344 2848 4288 RGB Three 16-bit values Exploratorium
NP1#RGB.TIF 73170432 2844 4288 RGB Three 16-bit values GoldenGate
NP1pRGB.TIF 61837 440 2408 4280 RGB Three 16-bit values HancockSeedField
NP1pRGB.TIF 61837 440 2408 4280 RGB Three 16-bit values NiagaraFalls
NP1yRGB.TIF 61895 232 2408 4284 RGB Three 16-bit values RedwoodSunset
NP1BRGB.TIF 73273 344 2848 4288 RGB Three 16-bit values Route66Museum
NP1PRGB.TIF 73033920 4280 2844 RGB Three 16-bit values SouthBranchKinggRiver
NP2pPRGB.TIF 73 273344 2848 4288 RGB Three 16-bit values TupperLake
NP2[LRGB.TIF 60.472 576 2592 3888 RGB Three 16-bit values Chandelier
NP2PRGB.TIF 60472 576 2592 3888 RGB Three 16-bit values Clock
NP2BRGB.TIF 60472576 2592 3888 RGB Three 16-bit values Meat
NP2ARGB.TIF 60472576 2592 3888 RGB Three 16-bit values Peacock
NP2pRGBTIF 60472 576 3888 2592 RGB Three 16-bit values BlueFace
NP26RGB-TIE 60472 576 2592 2339 RCB Thieete-bitwala PowndCal
NP27RGB.TIF 60472576 2592 3888 RGB Three 16-bit values LasVegas
NSO01RGB.TIF 36 741 760 2014 3040 RGB Three 16-bit values Maple
NSO2RGB.TIF 36741 760 2014 3040 RGB Three 16-bit values River
NSO3RGB.TIF 73 416 448 2864 4272 RGB Three 16-bit values Marker
NS04RGB.TIF 73 416 448 2864 4272 RGB Three 16-bit values Flowers
NSO5RGB.TIF 73 416 448 2 864 4272 RGB Three 16-bit values Fluorescence
NSO6RGB.TIF 37 143 040 2036 3040 RGB Three 16-bit values Hotel
NSO7RGB.TIF 37 143 040 2036 3040 RGB Three 16-bit values Pyramid
NSO8RGB.TIF 37 143 040 2036 3040 RGB Three 16-bit values Nile
NSO9RGB.TIF 37 143 040 2036 3040 RGB Three 16-bit values Felucca
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Table 5 (continued)

Width

File name File size Height Colour Colour values Descriptive name
(bytes) (pixels) (pixels) space

NS10RGB.TIF 37 143 040 2036 3040 RGB Three 16-bit values CherryBlossom
NS11RGB.TIF 37 143 040 2036 3040 RGB Three 16-bit values Iris
NS12RGB.TIF 37 143 040 2036 3040 RGB Three 16-bit values Wharf
NS13RGB.TIF 60223 744 2592 3872 RGB Three 16-bit values Hiking
NS14RGB.TIF 62 055936 2412 4288 RGB Three 16-bit values CadesCove
NS15RGB.TIF 73273 3%% 2347 1283 RGB Three 1o-Dit values Fourcornersstorm
NS16RGB.TIF 60223 744 2592 3872 RGB Three 16-bit values Sunset
NS17RGB.TIF 60472 576 3888 2592 RGB Three 16-bit values Headlight
S1RGB.TIF 49800 112 2116 3922 RGB Three 16-bit values Colour chart 1
S2RGB.TIF 24 600 688 1252 3274 RGB Three 16-bit values Colour chantZ
S3RGB.TIF 66 604 288 2608 4256 RGB Three 16-bit values Colourvighettes

24
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Annex A
(normative)

Guidance for use of digital data

General
=enera:

To €
inte

A.2

A2

All
dat

A.2
Any
mo

A.2
Thd

A.3

A3

Many of the intended Guses of these images require that they be used at several locations

sev
allo|

A.3
Nei

nsure that these images can be used successfully for the testing and comparisons for.whi
nded, all use shall conform to the procedures and guidelines described in Clauses A2 an

Guidelines for use

.1 Reproduction

reproductions of these images shall contain an annotation identifying this part of ISO 14
h source and shall retain the label included in the image datas

.2 Modification

ify the image data including all editing steps used as well as any data rescaling or interp

.3 Cropping

se images should not be cropped.

Guidelines for distribution and sharing

.1 General

bral participantsiintest programs. The following uses have been interpreted to be acce
wable by ISO.

.2 Foriprofit sale

ch they are
i A.3.

640 as the

images created by modification of these data (derivative images) shall also have a visible identifier
added within the image. The accompanying material“shall include a tabulation of the stg

ps used to
olation.

and/or by
ptable and

her(the data, nor images printed from these data, shall be sold “for-profit” except as definrd inA.3.3.

A3

.3 Test and evaluation packages

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 a licensed copy of this
part of ISO 12640 is included as part of the complete package.

NOTE

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 required within the package.

© IS0 2013 - All rights reserved

25


https://standardsiso.com/api/?name=c66b2b4fc5c9328bd26c70516cfbdf08

ISO 12640-5:2013(E)

A.3.4 Test and evaluation programs

Copies ofthese datafiles, or derivative files, may be exchanged between participantsin testand evaluation
programs. The sponsoring organization shall be capable of showing ownership of an authentic copy of
this part of ISO 12640.

A.3.5 Reports

It shall be permitted to display these images as part of the report of test programs, or in advertisements,
as long as the organization sponsoring the display is in possession of an authentic copy of this part of
ISO 12640
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Annex B
(normative)

Check-sum data

ISO 12640-5:2013(E)

For questions of data integrity, the check-sums given in Table B.1 shall be used. These values are

B e s L
accyumulator is ignored. The total accumulation, T, for all three planes is also shown. Thege data are
shon in both hex and decimal notation. These check-sums apply only to the image data and exclude
anylheaders.
Table B.1 — Check-sum
Image Hex Decimal

R G B T R G B T
NPOL Falls 73 86 C4 BD 115 134 196 189
NPOp Eiffel F1 EB 1E FA 241 235 30 250
NPOB Mickey F4 7A 7F ED 244 122 127 237
NPO Butterfly 6 7A 18 58 198 122 24 88
NPOp Threads 27 c3 F9 E3 39 195 249 227
NPOp Fruits CE D6 8C 30 206 214 140 48
NPOJ Canal 50 D9 18 41 80 217 24 65
NPOB WhiteFlowers D1 E5 AD 63 209 229 173 99
NPOP BarHarborPresunrise 6B D7 1C 5E 107 215 28 94
NP1p Benjerrys 8B 5¢ 9 7D 139 92 150 125
NP1[l DelicateFlowers F2 88 66 EO 242 136 102 224
NP1p DevilsBathtub 7F 2 B1 32 127 2 177 50
NP1B Exploratorium 48 B7 85 84 72 183 133 132
NP1ft GoldenGate 6B 51 18 D4 107 81 24 212
NP1p HancockSeedField AE 30 33 11 174 48 51 17
NP1p NiagaraFalls E2 89 21 8C 226 137 33 140
NP1} RedwoodSunset D6 D 71 54 214 13 113 84
NP1B Route66Museurn A6 B4 E7 41 166 180 231 65
NP1pP SouthBranchKingsRiver D9 3 25 1 217 3 37 1
NP2p Tupprbake 16 92 47 EF 22 146 71 239
NP2Ji Chandelier FA 9C A8 3E 250 156 168 62
NP22 Clock CA D2 E AA 202 210 14 170
NP23 Meat DA 19 F1 E4 218 25 241 228
NP24 Peacock 58 3D D1 66 88 61 209 102
NP25 BlueFace 4E 13 3E 9F 78 19 62 159
NP26 PoundCake 47 5E 5D 2 71 94 93 2
NP27 LasVegas 4F 13 88 EA 79 19 136 234
NS01 Maple 0 96 69 FF 0 150 105 255
NS02 River 36 4D 2B AE 54 77 43 174
NS03 Marker 58 6 2C 8A 88 6 44 138
NS04 Flowers 77 EE A 6F 119 238 10 111
NSO5 Fluorescence E5 BB EE 8E 229 187 238 142
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Table B.1 (continued)

Image Hex Decimal

R G | B | T R G B T
NS06 Hotel 49 2F EO 58 73 47 224 88
NS07 Pyramid BF DA A A3 191 218 10 163
NS08 Nile 7 45 BO FC 7 69 176 252
NS09 Felucca 33 59 c3 4F 51 89 195 79
NS10 CherryBlossom 5B 36 14 A5 91 54 20 165
NS11 Iris AF 2D ZF ZB T75 77 77 13
NS12 Wharf 74 F4 47 AF 116 244 71 179
NS13 Hiking 41 3B A3 1F 65 59 163 31
NS14 CadesCove F6 Ccé6 9C 58 246 198 156 88
NS15 FourCornersStorm 6A 3E 5B 3 106 62 91 3
NS16 Sunset 36 F CE 13 54 15 206 19
NS 17 Headlight 16 94 64 E 22 148 100 14
S1 Colour chaft1 A8 43 66 51 168 67 102 81
S2 Colour chaft 2 91 D6 59 co 145 214 89 197
S3 Colour vigijettes 4D 4A cC 63 77 74 204 99
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Annex C
(informative)

Typical TIFF/IT file header used for image files

The TIFF/IT file header encoding of the colour picture file named “NPO1RGB.TIF”, “Falls”, is shown below.

is pabi i dafi din TIEE/IT Tha Phaot triclnt £t £ 1 £+t 2 [ i i
Thig-ercedinsusestass-definedinTH ' e-retometreriterpretaton+ta£155e++6 GB) in this

-eRcoeHREY £5-aehHi Ferterpretationtagis-setto=(+

file

The following fields are not included and take their default values:

— |NewSubfileType = 0;

— |Orientation = 1 (load from top left, horizontally);

— |RowsPerStrip = 232 -1 (only one strip);

— |PlanarConfiguration = 1 (pixel interleaved).

Thg symbol “n” represents a null byte, and “x” represents a “don’t care” hexadecimal digit for padding

datj.

Table C.1 — Typical TIFF/IT file header used for image files
Offsets Value Descripfion
***TIFF/IT File Header***

0000000 4D4D Byte order “MM”(b|g-endian)

00090002 002A Version number: 47

000p0004 00000008 Pointer to the 1st: he 1st IFD
begins in 8th byte ih a file

***the 1S6 JFD***

000p0008 0010 Number of in this [ffD: 16 entries

in this [FD
Tag# Type Count Value-offset

0009000A 0100 0003 00000001 07DExxxx 256 ImageWidth:
2 014 pixels/line

000p0016 0101 0003 00000001 OBEOxxxx 257 ImageLength:
3040 lines/image

00000022 0102 0003 00000003 00000200 258 BitsPerSample: poipter to the
area of 00000200h

0000002E 6103 ouUS 56000001 900txxxx 237 COTIIPT TSSTOTT 1Luu ompression)

0000003A 0106 0003 00000001 0002xxxx 262 Photometriclnterpretation: 2
(for RGB image)

00000046 010E 0002 00000009 00000206 270 ImageDescription: pointer to the
area of 00000206h

00000052 010F 0002 0000000E 00000220 271 Make (Vendor name): pointer to
the area of 00000220h

0000005E 0111 0004 00000001 00001900 273 StripOffsets: 00001900h
(pointer to the image data)

0000006A 0115 0003 00000001 0003xxxx 277 SamplesPerPixel: 3

00000076 0117 0004 00000001 02308980 279 StripByteCounts: 36,735,360
bytes in the strip
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Table C.1 (continued)

Offsets Value Description
00000082 011A 0005 00000001 00000230 282 XResolution: pointer to the area
0of 00000230h
0000008E 011B 0005 00000001 00000238 283 YResolution: pointer to the area
0of 00000238h
0000009A 0128 0003 00000001 0003xxxx 296 ResolutionUnit: cm
000000A6 0132 0002 00000014 00000240 306 DateTime: pointer to the area of
00000240h
OOOOOOBZ 299 0002 00000029 00000259 33432 !‘npyrighf- pninfuwi-n thaaraa Of
00000298h (22
000000BE 8773 0007 000015A4 00000282 34675 ICC profile: pointer tc@%reaof
00000282h 2);
000000CA 00000000 Pointer to ne%t\lﬁ None
D
kkk kkk
Value area %b‘
00000200 0010 0010 0010 Bitst{fS}mple: 16,16,16 (16 bits/
sample‘for each separation)
00000206 46414C4C535247 42 00 XX XX XX XX XX XX XX (%eDescription: “FALLSR({Bn”
XX XX XX XX XX XX XX XX XX XX ’i\\‘
00000220 4953 4F 205443 3133 30 2F 57 47 32 00 xx xx Q i Make(Vendor name): “ISO
TC130/WG2n”
v
00000230 00005DCO 00000064 Q XResolution: 24000/100 (24
) \\\ pixels/cm)
N4
00000238 00005DCO 00000064 N YResolution: 24000/100 (24
R @ pixels/cm)
N
00000240 323030393A30343A30312031303A3030 $‘\' DateTime: “2009:04:01
10:00:00n” (April 1, 2009 at
3A 30 30 00 XX XX XX XX ’\Q) 10:00:00) (Ap
A\
00000258 43 6F 7079726967 6874203230313020 4{{9 Copyright:
534F2C20416C6C207269 67687473 2 “Copyright 2010 ISO, All righfs
\d d. ”
6573 65 72 76 65 64 2E 00 xx N reservecn
A
00000282 -0p001825 N o, ICC profile data
N
00001826 - 0p0018FF ('\S not used
N7
| ***Image @***
00001900 - 0R30A27F : Image data area is from
,\% 00001900h to 0230A27Fh
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Annex D

(informative)

Label text insertion

ISO 12640-5:2013(E)

It should be noted that each image has a text label, “ISO 12640-5", inserted in the image. Pixels

rep cracantinathictavthavun o cadad yalia of 0 D20
e5e £t Sttextave-a-coaeavart

;;;;;

c-oOTO0OOOO~

The position of the outer boundaries of the text is defined by a rectangle produced from-the doordinates
of tivo of the corners as shown in Figure D.1. The position of the text in each image (if termg of number
of piixels) is given in Table D.1.

N\ Origin

A (X1, Y1)

1SO12640-5 RIMM

B (X2, Y2)

Figure D.1 — Definition of the coordinates of the text insertions

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

Image Name A (X1,Y1) B (X2)Y2)
NPO1 Falls (25,2 990) (338, 3[016)
NP02 Eiffel (1514,2990) (1827,3016)
NPO3 Mickey (1536,2990) (1849,3016)
NP04 Butterfly (50,4 206) (363, 4{232)
NPOS Threads (3772,25) (4 085} 51)
NP06 Fruits (50, 25) (363,51)
NPO7 Canal (3756,2798) (4069, 2824)
NPO8 WhiteFlowers (50, 50) (363, 76)
NP09 BarHarborPresunrise (50, 25) (363,51)
NP10 BenJerrys (50, 25) (363,51)
NP11 DelicateFlowers (50, 25) (363,51)
NP12 DevilsBathtub (50, 2362) (363, 2388)
NP13 Exploratorium (50, 25) (363,51)
NP14 GoldenGate (50, 25) (363,51)
NP15 HancockSeedField (3780, 25) (4093, 51)
NP16 NiagaraFalls (50,2358) (363,2384)
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Table D.1 (continued)

Image Name A (X1,Y1) B (X2,Y2)
NP17 RedwoodSunset (50, 25) (363,51)
NP18 Route66Museum (50, 25) (363,51)
NP19 SouthBranchKingsRiver (50, 4230) (363, 4256)
NP20 TupperLake (50, 25) (363,51)
NP21 Chandelier (3388, 2542) (3701, 2568)
NP22 Clock (50, 2542) (363, 2568)
NP23 Meat (50, 257 (363,51
NP24 Peacock (50, 25) (363,50 N2
NP25 BlueFace (50,3838) (363, 3}?}})’
NP26 PoundCake (3388, 2542) (3701,2568)
NP27 LasVegas (3388, 25) I.AWOL 51)
NSO01 Maple (2540, 1964) k(]}fz 853,1990)
NS02 River (2590, 25) A © (290351
NS03 Marker (50,2 814) \%V (363, 2 840)
NS04 Flowers (50,25) (363, 51)
NSO05 Fluorescence (50, 2};5( - (363,51)
NS06 Hotel (SO,QM (363,2012)
NS07 Pyramid (2540, 25) (2853, 51)
NS08 Nile &, “(50,25) (363, 51)
NS09 Felucca "\\g\v (50, 25) (363,51)
NS10 CherryBlossom N (Jh@ (50,1986) (363,2012)
NS11 Iris K\ (50, 25) (363, 51)
NS12 Wharf » XV (2 540, 25) (2 853,51)
NS13 Hiking R (50, 50) (363, 76)
NS14 CadesCove (U (3788, 25) (4101, 51)
NS15 FourCornersStorni (50, 25) (363, 51)
NS16 sunéed) " (50, 2542) (363, 2568)
NS17 ,t@d‘fight (3388, 2542) (3701, 2568)

s1 \CG}n{ur chart 1 (3560, 2 081) (3873,2107)
S2 A%\Eolour chart 2 (2912,10) (3 225,36)
S3 Oy Colour vignettes (3870,2554) (4 183,2580)
v\
QO
R
o
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Annex E
(informative)

Histogram and colour gamut

In order to prepare statistical data for each image, a resampled image was created. This image was
pProfaead by averaaing araung of 16 6-pixelsinthe image toproduceanimage 6-the size of the
original image. A histogram of the R, G and B values of each reduced size natural image own along

wit

h an Xy-chromaticity plot of its colour gamut in Figures E.1 to E.47.

500

=—Locus
=d—WP of D50
~4—RIMM
~—Gamut

400

300

Frequency

200

100

\ 0.2
N
' 8-bit RI;:A RGB value ” e 200 250 @
e——Red —C 5| $® 0o o 0.1 02 03 04 05 06 s A
R\
i i O - -
Figure E.1 — Histogram an@chromatlaty plot of RIMM RGB for NP01 Fallk
QS
N
- C)\ )

250

©IS

Figure E.2 — Histogram and xy-chromaticity plot of RIMM RGB for NP02 Eiffel
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Figure E.4 — Histogram xy-chromaticity plot of RIMM RGB for NP04 Butterfly
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Figure E.5 — Histogram and xy-chromaticity plot of RIMM RGB for NP0O5 Threads
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Figure E.8 — Histogram and xy-chromaticity plot of RIMM RGB for NP08 WhiteFlowers
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Figure E.9 — Histogram and xy-chromaticity plot of RIMM RGB for NP09 BahﬁkrborPresunrlse
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Figure E.11 — Histogram and xy-chromaticity plot of RIMM RGB for NP11 DelicateFlowers
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Figure E.13 — Hist%ﬁln and xy-chromaticity plot of RIMM RGB for NP13 Exploraforium
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Figure E.14 — Histogram and xy-chromaticity plot of RIMM RGB for NP14 GoldenGate
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Figure E.17 — Histogram and xy-chromaticity plot of RIMM RGB for NP17 RedwoodSunset
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