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Foreword

ISO (the International Organization for Standardization) 1S a worlavﬁf’e federation of

national standards bodies (ISO member bodies). The work of prepari

International Standards is normally carried out through ISO technical

g
committees.

Each member body interested in a subject for which a technical comnjittee has been
established has the right to be represented on that committee. Internatjonal
organizations, governmental and non-governmental, in)liaison with I§O, also take
part in the work. ISO collaborates closely with the International Elecrotechnical

Commission (IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the'technical committees arg circulated to
the member bodies for voting. Publication as an International Standafd requires

approval by at least 75% of the member bodies casting a vote.

International Standard ISO 12641" was prepared by Technical Commiftee

ISO/TC 130, Graphic technology.

Annexes A, B, and C_of this International Standard are for informatiop only.
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Introduction

The technical
American Natipnal Standards IT8.7/1-1993 and IT8.7/2-1993. These documents
resulted from the joint efforts of an international industry group that included
participants regresenting a broad range of prepress vendors, film manufacturers, and
users. This grqup, initially identified as the DDES (Digital Data Exchange
Standards) Committee, later became the founders of the ANSI IT8 (Image
Technology) a¢credited standards committee which is responsible for electronic data
exchange standards in graphic arts prepress.

Purpose of this International Standard

Colour input s¢anners do not all analyze colour the same way the human eye does.
These devices pre designed to optimize the signal generated when typical materials
are scanned. (folour reflection and transparency products use various combinatiohs
of proprietary dlye sets to achieve visual responses that simulate the colour appea-
rance of natural scene elements. The ability to achieve the same colour.appearance
from different pombinations of dyes is referred to as metamerism. Begause both
photographic dyes and input scanner sensitivities vary from product’to product, there
is a variability fin the input scanner response to metameric colours‘produced by the
various materigls. The intent of this International Standard is‘te’define an input test
target that willlallow any colour input scanner to be calibrated with any film or paper
dye set used to| create the target. This International Standard is intended to address
the colour reflgction and transparency products which-dre generally used for input to
the preparatory process for printing and publishing,

The target was|designed to be useable for ¢alibration by visual comparison and as a
numerical datatarget for electronic systems and future development. The target
design made uge of a uniform colour.space to optimize the spacing of target patches.
The tolerances|developed for individual coloured patches meet the values needed for
both numerical and visual analysis.

Design of the farget

The CIE 1976|(L*a*b*) or CIELAB colour space was chosen as the space to be used
for the design pfthe colour calibration target. Uniform spacing in hue angle,

lightness and chroma, and tolerancing in terms of differences in these parameters
(AE},) is believed to provide a reasonable distribution of coloured patches in the
most effective manner. Although CIELAB was defined with reference to reflection
viewing conditions, tolerancing in terms of vector differences (AE*,) does provide a

reasonable error estimate for transmission materials as well, although the uniformity
of the space is dependent upon the conditions of viewing.

The design goal was to define a target that would have, as its main part, as many
common coloured patches as was practical, regardless of the dye set used. It was


https://standardsiso.com/api/?name=fd0c81240f5110701de7952e4ba47f81

©1S0 ISO 12641:1997(E)

determined that the remainder of the target should define the unique colour
characteristics of the particular dye set used to create a specific target; the values for
each target patch should be established using a common procedure.

To provide a reasonable measure of the colour gamut that is within the capability of
modern colour papers and films, all manufacturers of these products were invited to

provide colour dye data along with the necessary minimum and maximum density
data for each of their image forming colour dye sets. Data were provided by Agfa

Company, Eastman Kodak Company, Fuji Photo Film Company, and

Konica

Corporation. These data were then used to estimate the CIELAB colour gamut that
each paper and film dye set could produce. This estimate was achieved by

mathematical modeling (by several of the participating companies)using methods

which were different but gave very similar results. Annex A provides

reference material concerning the method used in selecting aim values.

additional

The following documents provide reference information or the compfitational

methods used in gamut determination:

1. N. Ohta, "The Color Gamut Obtainable by the.Combination of Su
Dyes. V. Optimum Absorption Bands as Defined by Nonlinear Op
Technique." Journal of Imaging Science, 30[1], 9-12(1986).

2. M. Inui, "Fast Algorithm for Computing)Color Gamuts,” Color Re
Application, 18[5], 341-348 (1993):

All computations were based upon the use of the CIE 2 degree obser
illuminant. All transmission fgeasurements were made using diffuse/y
normal/diffuse geometry as@efined for total transmittance. All reflec
measurements were made using 0°/45° or 45°/0° geometry as defing
13655. The reference.white was assumed to be a perfect diffuser. Thg

ptractive Color
timization

search and

rer and Dy,
ormal or
ion

d in ISO
use of an

absolute reference allows all colours on similar media (reflection or tansmission)

that have the same colorimetric definition to also look the same when
same time,

The gamut plots developed were then used to determine the colour g:
and ‘paper that were common to all of the provided dye families. The
of‘chroma were then reduced to 80% of their computed values to crea
gamut" for purposes of target design.

The goal was to have all coloured patches defined in the same way (rg
product used) and to have as many patches as practical. The defined
therefore required a pattern with a consistent reference. An existing g
target provided by Eastman Kodak Company under the designation of
Colour Reproduction Guides, Q-60™" was used as a guide in the dev|

viewed at the

muts for film
limiting values
te a "common

gardless of the
tolour gamut
olour input
"Kodak
elopment of the

target. The Q-60™ target used 12 approximately uniformly spaced hyie angles in

CIELAB. These were sampled at three chroma values at each of thre
levels. Although this pattern does not provide equal spacing in terms

lightness
of AE*,, it

abs

does nrovide an easilv understandable and defined pnatch arranaament
P Yy ahd-aeHhed-patchnarrangement

It was

adopted for these targets with the addition of a fourth product-specific chroma value

at each hue angle/lightness combination.

Lightness levels were chosen for each hue angle to best characterize the gamut at that
hue angle. The three common chroma values were then chosen such that one fell on
the computed 80% chroma limit common to all the products and the others were
equally spaced in chroma between this value and the neutral. The fourth chroma,
which is product-specific, was defined to be the maximum available from each

product at the specific hue angle and lightness level. This provided a
mapping for all products.

consistent


https://standardsiso.com/api/?name=fd0c81240f5110701de7952e4ba47f81

ISO 12641:1997(E) ©1SO

It was also felt to be important to include scales in each of the individual dyes, dye
pairs, and a dye neutral along with areas to define product minimum and maximum
densities.

A "vendor-optional" area was provided so that different target manufacturers could
add unique patches of their own determination beyond those which are required by
this International Standard.

Manufacturing tolerances

In order to permit practical production of these targets, tolerances had to be set

However, this|conflicted with the relatively narrow tolerances required for numerical
colour calibrafion. Different tolerances were therefore defined for differing
applications, With the objective of minimizing variations as far as was reasonable.

which were cTable of being achieved over a significant number of targets.

vi


https://standardsiso.com/api/?name=fd0c81240f5110701de7952e4ba47f81

INTERNATIONAL STANDARD ©ISO

ISO 12641:1997(E)

Graphic technology — Prepress digital data exchange — Colour targets

for input scanner calibration

1 Scope

This Interndtional Standard defines the layout and
colorimetrid values of targets for use in the calibration of a
photographic product/input scanner combination (as used in
the preparatpry process for printing and publishing). One
target is deffned for positive colour transparency film and
another is defined for colour photographic paper.

2 Normative references

The followihg standards contain provisions which, through
reference infthis text, constitute provisions of this
Internationgl Standard. At the time of publication, the
editions indjcated were valid. All standards are subjett'to
revision, anfl parties to agreements based on this
Internationdl Standard are encouraged to investigate the
possibility df applying the most recent editions of the
standards indicated below. Members of IE€ and ISO

maintain registers of currently valid International Standards.

ISO/IEC 646:1991, Informatiotitechnology - ISO 7-bit
coded chardcter set for infofmation interchange.

ISO 1008:1p92, Photagraphy — Paper dimensions —
Pictorial shpets.

ISO 1012:1p9%¥; Photography — Film dimensions —

3 Definitions

For the purposes of this-International Standard, the
following definitions apply.

3.1 CIE tristimulus values: Amounts of the three reference
colour stimuliin the CIE-specified trichromatic system,
required-to match the colour of the stimulus c¢nsidered.

NOTE 1 In the 1931 CIE standard colorimetric sy$tem, the
tristimulus values are represented by the symbols ¥, Y, Z.

3.2 CIELAB colour difference; CIE 1976 I} *, a*, b*
colour difference, AE#,: Difference between|two colour
stimuli defined as the Euclidean distance between the points
representing them in L*, a*, b* space. [Interngtional
Lighting Vocabulary 845-03-55].

AE¥, = [ (AL*) + (Aa*)’ + (Ab*)* 1%

where
AL*, Aa* and Ab* refer to the differenc¢ between
corresponding values for the two stimuli

3.3 CIELAB colour space: CIE 1976 L* a*|b* colour
space: Three-dimensional, approximately uniform, colour
space produced by plotting in rectangular coofdinates the
quantities L*, a* and b* defined by the equatigns:

Pictorial sheets .

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

CIE 15.2:1986, Colorimetry (second edition).

CIE 17.4:1987, International Lighting Vocabulary (fourth
edition).

L =16 -16
a* = 500[f(X/X,) - f(Y/Y,)]
b* = 200[f(Y/Y,) - f(Z/Zn)]

where for:
X/X, > 0,008 856, f(X/X,) = (X/X)"
Y'Y, > 0,008 856, f(Y/Y,) = (Y/Y)'”
ZiZ, > 0,008 856, f(Z/Z,) = (ZIZ)"

and for:
X/X, < 0,008 856, f(X/X,) = 7,786 7(X/X )+16/116
Y’Y, < 0,008 856, f(Y/Y,) = 7,786 7(Y/Y,)+16/116
ZIZ, < 0,008 856, f(Z/Z) = 7,786 7(Z/Z,)+16/116
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and X, = 96,422,

Y, = 100,000 and

Z, = 82,521, for the conditions of ISO 13655.
Further:

Cy = (@* + b

and
h,, = tan’
where:
0° <
90° <
180° <
270° <
[CIE Publicat

©1S0

confused with minimum neutral density.

3.14 minimum neutral density: Minimum density that a
photographic product can achieve (maximum transmittance
or reflectance factors) and maintain a C*, =0.

NOTE 3 It should not be confused with minimum density
(Dmin).

'(b*/a*) . . , .
3.15 maximum density (Dmax): Density corresponding
to the minimum transmittance or reflectance factor that a
b <QQ° T ) photographic product can achieve.
b*>0 . ) )
b, <180° if a*<0 NOTE 4 Ithxs not qecessanly neutral in colour and’shquld not be
b*>0 confused with maximum neutral density.
o : *
oy <270 if Z* f 8 3.16 maximum neutral density: Density corregponding to
o . N the maximum density that a photographic produc} can
h, <360 if a*>0 . .. .
b* <0 achieve (minimum transmittance or reflectance factors) and

on 15.2]

3.4 transmittance factor: Ratio of the measured flux

transmitted by
when the samp
aperture of the

3.5 transmiss
reciprocal of th

3.6 reflectand
reflected from
a perfect refleg

3.7 reflection
reciprocal of tH

the sample material to the measured flux
le material is removed from the sampling
measuring device.

on density: Logarithm to base ten of the
e transmittance factor.

e factor: Ratio of the measured flux
the sample material to the flux reflected from
ting diffuser.

density: Logarithm to base ten of the
e reflectance.

3.8 colour gamut: Subset of perceivable ¢olours

reproducible b

3.9 dye set: O
referred to as g
particular phot
colours by the

3.10 dye scald
amounts of ong

y a device or medium.

ombination of light‘absorbing dyes (usually
yan, magenta, and yellow) used in a
pgraphic product which produce object
Selective subtraction of the incident light.

: Artay of physical areas having varying
ormore (cyan, magenta, or yellow) dyes.

maintain a C*, =0.

ab

NOTE 5 It should not be'confused with maximum density
(Dmax).

3.17 input scanner: Device capable of convertifig the light
reflectange or transmittance of a photographic (of other
hardcopy) sample into an electronic signal, wherg the
elecironic signal is arranged to have an organized
relationship to the spatial areas of the image evalfated.

3.18 product-specific target areas: Portions ofthe test
target whose requirements are specifically definefl, but
whose values are a function of the particular product used to
make the target.

3.19 vendor-optional target areas: Portions of [the test
target whose content is not specified but is available for use
by the manufacturer of the target.

4 Requirements

All colorimetry referenced within this Internationfal
Standard shall be based on Dy, illuminant, CIE 1931
Standard Colorimetric Observer (2 degree observer) as
defined in CIE 15.2, and computational procedurgs further
defined in 4.5. The reference white is the Dy, illyminant.

3.11 neutral scale: Array of physical areas having
combination of dye amounts such that their chroma is equal
to, or near, zero.

3.12 metameric colour stimuli: Spectrally different colour
stimuli having the same tristimulus values. [International
Lighting Vocabulary 845-03-05]

3.13 minimum density (Dmin): Density corresponding to
the maximum transmittance factor (film) or reflectance

factor (paper) that a photographic product can achieve.

NOTE 2 It is not necessarily neutral in colour and should not be

2

4.1 Target design

The target is designed with 5 distinct sections. These are:
1) sampled colour area
2) colour dye scales
3) neutral dye scale
4) Dmin/Dmax area
5) vendor-optional area

4.2 Transmission targets

4.2.1 Target layout and physical characteristics
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4.2.1.1 Type 1,4inx 5in film The layout of the Type 1 approximately neutral and shall have a lightness (L*) of
colour transmission input calibration target as viewed from approximately 50. The non-image area shall extend at least
the support side of the film shall be as shown in figure 1. 4,5 mm beyond the row and column borders on the top and
This layout is intended for use with film material having a sides and at least 10 mm on the bottom to provide for

size of 4 in x 5 in (10,2 cm x 12,7 cm) in accordance with identification information.

ISO 1012. All non-image areas of the target shall be

H 1 2 3 456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 L
A A
B B
C (o]
D D
E E
F F
G G
H H
| I
J J
K K
L L

- 1 2 3 456 7 8 910111213 14 1516.17 18 19 20 21 22

ISO 12641:1997 Product Name

1997:12

Figure 1 — Layout; Type 1 colour transmission target

H 1 2 3 4 5. 5.7 8 9 101112 13 14 15 16 17 18 19 20 21 22 U
A A
B B
(o] C
D D
E E
F F
G G
H H
I |
4 o)
K K
L L

1.2 3 456 7 8 910111213 14 1516 17 18 19 20 21 22

1SO 12641:1997 Product Name

1997:12

Figure 2 — Type 1 target, row and column numbering
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Target row and column numbering shall be of high density
and as shown in figure 2. Vertical lines may be used to
separate columns 12 and 13; 15, 16, and 17; 19 and 20.
Indicators may be used at the intersection of target patches.
These may be points, crosses, or other symbols, and may be
of any density or colour desired. If used, they shall be less
than 0,3 mm in width. No other marking lines shall be
included within the body of the A1 through L19 portion of
the target.

Lines shall be included to separate the Dmin area from the
first step and the-Dmax area from the last step of the ')7_ctpp

© SO

requirements are identical to those of this International Standard.

4.2.1.2 Type 2,35 mm film The Type 2 layout of the
colour transmission input calibration target, as viewed from
the support side of the product, shall be as shown in figure 4
(frames 35-1 through 35-7). This layout is intended for use
on film material having a basic format of 35 mm. This
layout may be provided either as a single strip of film or as
seven mounted 35 mm transparencies.

The target shall be divided as follows:

neutral scale along the bottom of the target.

Unless otherwjse noted, all lines shall be neutral and have a
lightness (L*) ho greater than that specified for background.

Fiducial markg shall be included in each corner of the main
body of the tarjget as shown in figure 3. These shall be
arranged such that they “point” towards the inside or centre
of the target.

Because targef patches are 4,5 mm x 4,5 mm in size (see
4.2.2), the intefsection of the lines of the fiducial marks
shall be offset4,5 mm in both the horizontal and vertical
direction from|the centre of the nearest patch to provide a
reference for automatic measurement alignment.

Fiducial markg shall be clear lines on the neutral
background arld shall be approximately 0,1 mm in width.

Frame 35-1 The Dmin, neutral scale, and Dm4gx patches
from the bottom of the Typeyl“farget format
Frame 35-2 Columns 1 through 4 of the.Type [l target

format

Frame 35-3 Columns 5 through@®-of the Type |l target
format

Frame 35-4 Columns 9 through 12 of the Typ¢ 1 target
format

Frame 35-5 Columis 13 through 16 of the Type 1 target
format

Frame 35-6 Colomns 17 through 19 of the Type 1 target
format

Frame 35-7. Columns 20 through 22 of the Type 1 target
format

In,addition each frame shall have a six step neutral scale as
¢olumn N with L* values as follows:

Step1 82 (top)

Step2 66
Step3 50
Step4 34
Step5 18
Step6 2

All non-image areas of the target shall be approxjmately
neutral and shall have a lightness (L*) of approximately 50.

Each frame of the target shall contain the following
information in English text:

a) ISO 12641:1997;
b) A frame number of the form 35-X;
c) The name of the film product or product{family;

Figure 3 — Fiducial mark design

The area at the bottom of the target shall contain the
following information in English text:

a) ISO 12641:1997;

b)  The name of the film product or product family;

¢)  The year and month of production of the target
in the form yyyy:mm; and

d) Anarea of at least 10 mm x 25 mm for addition
of a unique identification.

NOTE 6 Targets bearing the designation IT8.7/1-1993 are
prepared in accordance with ANSI IT8.7/1-1993 whose technical

4

d)— The year and month of production of the target in
the form yyyy:mm.

NOTE 7 Targets bearing the designation IT8.7/1-1993 are
prepared in accordance with ANSI IT8.7/1-1993 whose technical
requirements are identical to those of this International Standard.

If provided as individually mounted transparencies, this
same information shall be repeated on the mount.

The frame numbering and reference lines shall be high in
density and as shown in figure 5.
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1 2 3 4 56 7 N 1 2 3 4 1 2 3 4 N
A G
o B H
8 ) Cc I
D J
E K
16 ] E L
Frame 35-1 Frame 35-2
5 6 7 8 5 6 7 8 N 9 10 11 12 9 10 11 _"2° N
A G A G
B H B H
C | C |
D J D J
E K E K|
F L F L
Frame 35-3 Frame 35-4
13 14 15 16 13 14 15 16 N 17 18 19 17 18 19 N
A G A G
B H B H
C | C |
D J D J
E K E K
F L F 1
Frame 35-5 Frame 35-6
20 21 22 20 21 22 N
A G
B H
C ]
D J
E K
F L

Frame 35-7

Figure 4 — Layout, Type 2 colour transmission target
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Product Name

Divider lines shall be included in Frame 35-1 between

Dmin and step

| of the neutral scale, and step 22 of the

neutral scale and Dmax.

Unless otherwi

e noted, all lines shall be neutral and have a

lightness (L*) njo greater than that specified for background.

4.2.1.3 Type 3, 35 mm film version of Type 1 target
(optional) A 3P mm version of the Type 1 target may.be

provided at the

discretion of the film vendor. If provided, it

shall contain lapeling information to ensure that,scanned
data from the 3p mm version of the target cannot be
confused with dcanned data from the full size version of the
target. This target shall be a reduced Size version of the
Type 1 target, Iut shall not be required to meet the

colorimetric re

uirements of this.specification. Colours

achieved will be the best efforts of the manufacturer.

NOTE 8 See annex B forrecommendations on use of this format

of the test target,|

Figure 5 — Type 2 target, row and column numbering

4.2.3 Colour gamut mapping

The hue angle, lightness, and chroma of the targe{ patches
contained in the sampled colour area portion of the target,
Rows A through L and Columns 1 through 12, shall be in

accordance with table 1 under the measurement cnditions
of 45.

Where a product is not capable of achieving specific
chroma values indicated in this specification, the patch
corresponding to that value shall be exposed as a
background neutral as defined in 4.2.1.1. In all dases,
patches in columns 4, 8 and 12, as shown in tabld 1, shall
be included.

4.2.4 Neutral and dye scale values

The specific values of patches A13 through L19 Iall be
defined by the manufacturer of the film used to create a

specific target. The batch mean (for uncalibrated|targets) or
measured CIE XY Z and L* C¥, h¥, values (for [calibrated

4.2.2 Patch size

The transmission targets shall be made with patch
dimensions as follows:

Type 1
Type 2

4,5 mm x 4,5 mm
3,2 mm x 3,2 mm

The Dmin area, the 22-step neutral scale, and the Dmax
area shall be two patches high.

tfargets) of these patches shall be reported by the
manufacturer in accordance with 4.6.

The criteria by which the aim values for these patches shall
be determined (under the measurement conditions of 4.5)
are as follows:

Patch A16 shall be the minimum neutral density ( C¥

=0)
ab
that the product can normally achieve.

Patch L16 shall be the maximum neutral density ( C¥, = 0)
that the product can normally achieve.

Patches B16 through K16 shall be equally spaced in L*
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Table 1 — Hue angle, lightness and chroma for transmission target
R
O Hue
W Angle LI C1 C2 C3 C4 L2 CI C2 C3 C4 L3 CI C2 C3 C4
A 16 15 10 21 31 (1) 35 15 30 45 (1) 60 8 16 24 (1)
B 41 20 11 23 34 (1) 40 17 34 51 (1) 65 7 15 22 (1)
C 67 30 11 22 34 (1) 55 20 40 60 (1) 70 9 17 26 (1)
D 92 25 9 18 27 (1) S50 17 35 52 (1) 75 23 46 69 (1)
E 119 30 11 22 33 (1) 60 20 39 59 (1) 75 12 25 37 (1)
F 6T 25 10 2T 31 Iy 45 17 35 52 () 65 12 25 37 ()
G 190 20 7 14 21 (1) 45 14 29 43 (1) 65 11 23 34 (1)
H 229 20 15 22 (1) 40 13 25 38 (1) 65 7 15 22 K1)
1 274 25 14 27 41 (1) 45 10 21 31 (1) 65 12 17\ Q1)
J 299 10 17 34 51 (1) 35 13 27 40 (1) 60 7 1421 (1)
K 325 15 13 26 39 (1) 30 17 35 52 (1) S5 12 R3V 35 (1)
L 350 15 10 21 31 (1) 30 16 33 49 (1) S5 10)21 31 (1)
Column 1 2 3 4 5 6 7 8 9 10 11 12
(1) - These values are specific to the product used to create the target and equal to maximum C%, available
at the hue angle and L* specified. They are to be defined by the manufacturer of the product used to make
the target.

between the L* values of patches A16 and L16.

Patches A3 through L13 shall contain the same amounts of
cyan dye afs used to create the neutral patches of A16
through L16.

Patches A14 through L14 shall contain the same amounts of
magenta djye as used to create the neutral patches of A16
through L16.

Patches A5 through L15 shall contain the same amounts of
yellow dyg as used to create the neutral-patches of A16
through L16.

Patches A]7 through L17 shall-contain the same amounts of
magenta apd yellow dye(all appear red) as used to create
the neutral| patches of A\Y6 through L16.

Patches A]8 through .18 shall contain the same amounts of
cyan and yellow.dye (will appear green) as used to create
the neutrallpatches of A16 throngh 1.16

measurement conditions of 4.5, reading from left to right
across the target. C¥, aim values shall be 0.

ab

Step 1 82 Step 2 78
Step 3 74 Step 4 70
Step 5 66 Step 6 62
Step 7 58 Step 8 54
Step 9 50 Step 10 46
Step 11 42 Step 12 38
Step 13 34 Step 14 30
Step 15 26 Step 16 22
Step 17 18 Step 18 14
Step 19 10 Step 20 6
Step 21 4 Step 22 2

The patch located to the left of Step 1 of the grey scale

(column 0) shall be at the Dmin of the produft. The patch to
the right of Step 22 (column 23) of the grey 4cale shall be at
product Dmax.

4.3 Reflection targets

Patches A19 through L19 shall contain the same amounts of
cyan and magenta dye (will appear blue) as used to create
the neutral patches of A16 through L16.

NOTE 9 Itis recognized that it will be difficult to achieve these
aim dye amounts, particularly in patches of high density, because
of overlapping spectral sensitivities. Manufacturers are expected
to achieve these goals to the extent possible.

4.2.5 Neutral scale mapping

The neutral scale lying along the bottom of the target shall
have the following L* aim values, based on the

4.3.1 Target layout and physical characteristics

The layout of the colour reflection input calibration target
shall be as shown in figure 6. This layout is intended for
use on material having a basic format of 5inx 7in (12,7
cm x 17,8 cm) in accordance with ISO 1008.

All non-image areas of the target shall be approximately

neutral and shall have a lightness (L*) of approximately 50.
The non-image area shall extend at least 4,5 mm beyond the
row and column borders on the top and sides and at least 10
mm on the bottom to provide for identification information.
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12345678910111213141516171819202122L‘
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B B
C Cc
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E E
F F
G G
H H
I I
J J
K K
L L
—|12345678910111213141516171819202122l—
1ISO 12641:1997 Product Name
1997:12
Figure 6 — Layout, colour reflection target
11 2 3 456 7 8 9 101121314 15 16 17 18 19 20 21 2
A A
B B
C C
D D
E E
F F
G G
H H
I ]
J J
K K
L L
—|12345678910111213141516171819202122|-
1SO 12641:1997 Product Name
1997:12
Figure 7 — Reflection target, row and column numbering
Target row and column numbering shall be of high density than 0,3 mm in width. No other marking lines shall be
and as shown in figure 7. Vertical lines may be used to included within the body of the A1 through L19 portion of
separate columns 12 and 13; 15, 16, and 17; 19 and 20. the target.
Indicators may be used at the intersection of target patches. Lines shall be included to separate the Dmin area from the
These may be points, crosses, or other symbols, and may be first step and the Dmax area from the last step of the 22-step
of any density or colour desired. If used, they shall be less neutral scale along the bottom of the target.

8
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Unless otherwise noted, all lines shall be neutral and have a
lightness (L*) no greater than that specified for background.

Fiducial marks shall be included in each corner of the main
body of the target as shown in figure 8. These shall be
arranged such that they “point” toward the inside or centre
of the target.

Because target patches are 6,5 mm x 6,5 mm in size (see
4.3.2), the intersection of the lines of the fiducial marks
shall be offset 6,5 mm in both the horizontal and vertical
direction fromrthe-centre-of-the-rearest-patehto ide
reference for] automatic measurement alignment.

Fiducial marks shall be white lines on the neutral
background pnd shall be approximately 0,1 mm in width.

Figure 8 — Fiducial mark design

The area at fhe bottom of the target shall contéain the
following ifjfformation in English text:

a) ISQ 12641:1997;

b) Thg name of the paper préduct or product family;

¢) Th¢ year and month of production of the target in
the|form yyyy:mm:and

d) Anlarea of at least:10 mm x 25 mm for addition of a
unifque identification.

NOTE 10 Targets bearing the designation 1T8.7/2-1993 are
prepared in dc€erdance with ANSI 1T8.7/2-1993 whose technical

ISO 12641:1997(E)

Rows A through L and Columns 1 through 12, shall be in
accordance with table 2 under the measurement conditions
of 4.5.

Where a product is not capable of achieving specific
chroma values indicated in this specification, the patch
corresponding to that value shall be exposed as a
background neutral as defined in 4.3.1. In all cases,
patches in columns 4, 8 and 12 as shown in table 2, shall be
included.

The specific values of target patches A13 throygh L19 shall
be defined by the manufacturer of the paper usgd to create a
specific target. The batch mean (for uncalibrafed targets) or
measured CIE X Y Z and L* a*®+values (for|calibrated

targets) of these patches shallbereported by th
manufacturer in accordanceywith 4.6.

[¢)

The criteria by which these values are determified (under
the measurement conditions of 4.5) shall be ag follows:

Patch A16 $hall be the minimum neutral density ( C¥, = 0)
that the product can normally achieve.

Patch-L16 shall be the maximum neutral density ( C¥, = 0)
that the product can normally achieve.

Patches B16 through K16 shall be equally spafed in L*
between the L* values of patches A16 and L16.

Patches A13 through L13 shall contain the same amounts of
cyan dye as used to create the neutral patches pf A16
through L16.

Patches A14 through L14 shall contain the safhe amounts of
magenta dye as used to create the neutral patches of A16
through L16.

Patches A15 through L15 shall contain the safne amounts of
yellow dye as used to create the neutral patchgs of A16
through L16.

Patches A17 through L17 shall contain the safne amounts of
magenta and yellow dye (will appear red) as ysed to create

requirements are identicat 1o those of UIs fmermatiorrat Stamdard:
4.3.2 Patch size

The reflection target shall be made with patch dimensions
of 6,5 mm x 6,5 mm .

The Dmin area, the 22-step neutral scale, and the Dmax
area shall be two patches high.

4.3.3 Colour gamut mapping

The hue angle, lightness, and chroma of the target patches
contained in the sampled colour area portion of the target,

the neutral paiches or A10 through L.10.

Patches A 18 through L18 shall contain the same amounts of
cyan and yellow dye (will appear green) as used to create
the neutral patches of A16 through L16.

Patches A 19 through L19 shall contain the same amounts of
cyan and magenta dye (will appear blue) as used to create
the neutral patches of A16 through L16.

NOTE 11 It is recognized that it will be difficult to achieve these
aim dye amounts, particularly in patches of high density, because
of overlapping spectral sensitivities. Manufacturers are expected
to achieve these goals to the extent possible.
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Table 2 — Hue angle, lightness and chroma for reflection target

R
O Hue
W Angle LI ClI C2 C3 C4 L2 C1 C2 C3 C4 L3 CI C2 C3 C4
A 16 20 12 25 37 (1) 40 15 30 44 (1) 70 7 14 21 (1)
B 41 20 12 24 35 (1) 40 20 36 54 (1) 70 8 16 24 (1)
C 67 25 11 21 32 (1) 55 22 44 66 (1) 75 10 20 30 (D)
D 92 25 10 19 29 (1) 60 20 40 60 (1) 80 10 21 31 (1)
E 119 25 11 21 32 (1) 45 16 32 48 (1) 70 9 18 27 (1
F 161 15 9 19 28 (1) 35 14 28 42 (1) 70 6 12 18 (1)
G 190 20 10 20 30 (1) 40 13 25 38 (1) 70 6 13 19 (1)
H 229 20 9 18 27 (1) 40 12 24 36 (1) 70 7 13 20 (D
I 274 25 12 24 35 (1) 45 9 19 28 (1) 170 5 10 15 (1)
J 299 15 15 29 44 (1) 40 11 22 33 (1) 70 6 11 17 (B
K 325 25 16 33 49 (1) 45 14 28 42 (1) 70 8 16 24)'d)
L 350 20 13 26 38 (1) 40 16 32 48 (1) 70 8 15..22 (1)
Column 1 2 3 4 5 6 7 8 910 11 12
(1) - These values are specific to the product used to create the target and equal to maximum C#*, available
at the hue angle and L* specified. They are to be defined by the manufacturer of theroduct used to make
the target.

4.3.5 Neutral scale mapping

The neutral scale lying along the bottom of the target shall
have the following L* aim values, based on the
measurement ¢onditions of 4.5, reading from left to right
across the target. C*, aim values shall be 0.

Step 1 87 Step 2 83
Step 3 79 Step 4 S
Step 5 71 Step 6 67
Step 7 63 Step 8 59
Step 9 55 Step 10 51
Step 11 47 Step12 43
Step 13 39 Step 14 35
Step 15 31 Step 16 27
Step 17 23 Step 18 19
Step 19 15 Step 20 11
Step 21 9 Step 22 7

The patch locdted4to the left of sten one of the crey- scale

r
(column 0) shall be at the Dmin of the product. The patch to
the right of the 22nd step (column 23) of the grey scale shall
be at product Dmax.

4.4 Allowable tolerances on patch values

4.4.1 Uncalibrated targets

4.4.1.1 For all targets manufactured For the patches
contained within A1 through L3, AS through L7, and A9

through L11, 99% shall be within 10 AE*, of the aim values
specified in table 1 or table 2 as appropriate.

10

4.4.1.2 For each manufacturing batch 99% of the
patches within the manufacturing batch shall be Within 5
AE*, of the reference as follows:
— the reference for patches A1 through L19, Pmin and
Dmax shall be the reported batch mean;
for the 22-step neutral scale the reference shall be the
values specified in 4.2.5 or 4.3.5 as appropfiate.

NOTE 12 Although the user is most concerned with the statistics
of the patches on a particular target, the manufacturer pf targets
must apply statistics to the individual patches within
manufacturing run. The above statistics apply to indiyidual
patches within the run and not to patches on a particulpr target.
The above requirements, therefore, should not be intefpreted that
99% of the patches on each target are within the tolergnces
specified in this International Standard. Details of qudlity control
statistical procedures used may be requested from the
manufacturer of targets.

442 Calibrated targets

Calibrated targets are uncalibrated targets which have been
measured. The measured values for each patch shall be
provided together with a certificate as to the degree of
conformance of the measuring laboratory to an accredited
measurement assurance program (MAP) sponsored by a
recognized national standardizing laboratory.

NOTE 13 The goal is that all measurements will be accurate
within AE*, < 2.
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4.5 Spectral measurement and colorimetric
calculation

Measurement of the targets shall be carried out in
accordance with ISO 13655.

4.6 Data reporting
For all targets, the batch-specific mean and standard

deviation colorimetric data for each patch shall be available
from the originator of targets manufactured in accordance

ISO 12641:1997(E)

All files shall contain the following required keywords:

ORIGINATOR - Identifies the specific organization or

system that created the data file.

DESCRIPTOR - Describes the purpose or contents of the

data file.

CREATED - Date of creation of data file.

MANUFACTURER - Identifies the manufacturer of the

with this Intdrnational Standard. Mean and standard
deviation values shall be provided as X,Y,Z tristimulus
values. Meah values shall also be provided as L*, a* b*
and standard|deviation as AE*,. All values shall be
provided to two decimal places.

When calibrgted targets are offered, the measured
colorimetric fata for all target patches shall be provided.
These data shall be reported as X,Y,Z tristimulus values, to
two decimal places. Measurements shall be in accordance
with 4.5,

The data shall be available on an MS-DOS™ formatted 720
kbyte magnetic disk in the data format specified in 4.7.
Other data may be provided as optional information (e.g.,
CIELAB, otHer illuminants, etc.)

4.7 Data file format

4.7.1 File fomat

The file formiat shall be an ASCII format keywerd value
file.

The first 7 characters in the file shall be; IS12641

Fields within|the file shall be separated by white space.
Valid white space characters dre)space (position 2/0 of

ISO/IEC 646
646), newling

(position 0/9

, carriage return (position 0/13 of ISO/IEC
(positionOAI0 of ISO/IEC 646), and tab

pf ISO/IEE646). Keywords may be separated

Mputscanner catibration target.

PROD_DATE - Identifies year and month)of p
the target in the form yyyy:mm.

SERIAL - Serial number of individual target.

roduction of

MATERIAL - Identifies-material used in creating input

scanner calibration target:

NUMBER_OF HIELDS - Number of fields (d

identifiers) that are included in the data format
that follows.

BEGIN_DATA_FORMAT - Begins definition
position/interpretation of a data set.

END_DATA_FORMAT - Ends data format de

NUMBER_OF_SETS - Number of repeats or
corresponding to the data format fields that are
the data to follow.

ata format
definition

of field

finition.

ets of data
included in

BEGIN_DATA - Marks the beginning of the stfeam of data

sets.
END_DATA - Marks the end of the stream of ¢

Additionally defined, but not required, keyword

# - Single character indicating comment follows.

ata sets.

S are:

from values {ising any valid white space character. Only KEYWORD - Used to define vendor specific kgywords.
the space or thishall precede a keyword on a line. e

cific instru-
Comments s ed by a single comment character

(a single character keyword). The comment character is the rr;r:etjg;:rtlhlész(;tgnrlzngf?ec;urer and model number) to
"#" (position 2/3 of ISO/IEC 646) symbol. Comments may & p ’
begin any place on a line, and shall be terminated by a

. . MEASUREMENT_SOURCE - Identifies the illumination
newline, or carriage return.

used for spectral measurements.

Keywords and data format identifiers are case sensitive and

ILLUMINANT - Defines the illuminant used when
shall be upper case.

calculating tristimulus values.
47.2 Keyword syntax and usage OBSERVER - Defines whether 2° or 10° observer has

. . . been used in the calculation of tristimulus values.
The specific syntax and usage information for each keyword

follows: FILTER_STATUS - Defines spectral response of the

instrument used for densitometry.

1
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Unless otherwise noted each keyword has a character string
value associated with it. All character string values shall be
enclosed in quotes (position 2/2 of ISO/IEC 646) regardless
of whether or not there is white space contained within the
string. Enclosed in quotes means beginning and ending the
character string with the " symbol. The " symbol itself shall

"n

be represented within a string as """

Comments shall be preceded by the comment character (#),
and shall end with a newline, or carriage return. Comments

need not be enclosed in " symbols.

The value ass
NUMBER_O
an integer.

The BEGIN_

© SO

SPECTRAL_NM - Wavelength of measurement expressed
in nanometres

SPECTRAL_PCT - Percentage reflectance/transmittance at
the wavelength specified in SPECTRAL_NM

XYZ_X - X component of tristimulus data
XYZ_Y - Y component of tristimulus data

XYZ_7Z - Z component of tristimulus data

pciated with keywords
F_FIELDS and NUMBER_OF_SETS shall be

, END_ keywords do not have explicit values

associated with them but enclose either the data format

definition or g
4.7.3 Data fo

The data forn
and END_DA

ssociated data streams.
rmat identifiers

at (enclosed by BEGIN_DATA_FORMAT
TA_FORMAT) describes the meaning of

each field of data within a set. Data formats shall be

composed of
Unknown ent
but may be ig
identifiers sha
each data forr

character stri

dentifiers listed below, or defined keywords.
Fies in the data format definition shall be read,
hored by automated readers. Data format

11 be uppercase. The data type associated with
hat shall be assumed to be real (may contain a

g (CS). Character string data shall be

decimal poinI unless separately defined as integer (I) or

enclosed in q
where the qug
does not cont

Each set of d{
terminator ch

The following

* SAMPLE_ID
represents

STRING (CS

otes except in the case of SAMPLE_ID
tes are not required if the sample identifier
hin white space.

ta (data repeat) shall end withJa line
iracter (newline or carriage return).

are the data formataidentifiers:

(CS) - Identifies sample which data

- Identifies label, or other non-machine

readable valu

: value must begin and end with a

D_RED - Red filter density

D_GREEN - Green filter density

D_BLUE - Blue filter density

D_VIS - Visual filter density

RGB_R - Red component of RGB data

RGB_G - Green component of RGB data

RGB_B - Blue component of RGB data

12

XYY_X - x component of chromaticity data
XYY_Y - y component of chromaticity data
XYY_CAPY - Y component of tristimulus data
LAB_L - L* component of{CIELAB data
LAB_A - a* component of CIELAB data
LAB_B - b* component of CIELAB data
LAB_C,- €%, component of CIELAB data
LAB*H - 1}, component of CIELAB data

ab
LAB_DE - CIE AE*,
STDEV_X - Standard deviation of X (tristimulus data)
STDEV_Y - Standard deviation of Y (tristimulys data)
STDEV_Z - Standard deviation of Z (tristimulys data)
STDEV_L - Standard deviation of L*
STDEV_A - Standard deviation of a*

STDEV_B - Standard deviation of b*

STDEV_DE - Standard deviation of CIE AE*,

Although not required, it is strongly recommended that data
format identifiers be placed on a single line. Hawever, the
maximum line length shall not exceed 240 characters. In
addition the data associated with a data format should use
the same location(s) for carriage return and/or line feeds to
enhance human readability.

4.8 Useable target life

The useable life of a target is a function of its exposure to
light and the storage conditions used. Each manufacturer
shall provide the monitoring procedure to be used for each
target type as part of the documentation of the target.
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Annex A
(informative)

Gamut mapping - computational reference

When cyan, magenta and yellow dyes are mixed, the
mixture results in a specific colour and the tristimulus
values can be determined by the usual CIE procedure. The
mixture colour can then be plotted as one point in colour
space. If mixtures with different mixing amounts are
successively produced, the tristimulus values will be

three dyes depends upon their spectral absorption bands.
The three dyes currently used in colour photography are
different from one manufacturer to another, and the colour
gamuts obtainable are accordingly different among
manufacturers. Therefore, the colour gamut obtainable with

contained wjthin a finite range, called a colour gamut. The
tristimulus yalues representing the boundary of the colour
gamut may be determined by producing and measuring a
large numbdr of dye mixtures. Figure A.1 shows a cross-
section of sych a colour gamut.
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Figure A.1.~= Colour gamut
Using the apove precedure for calculating colour gamuts is
rather cumblersome and not very precise. Instead, a
computer algorithm, used to trace the outer boundary of
colour gamutby-stuccesst ote

developed and used by the companies who participated in
the development of this International Standard. This allows
the colour gamut to be computed directly.

In an attempt to space target colours as a function of visual
response, the CIELAB colour space was chosen to be used
for target colour selection. In addition, the 12 hue angles

previously used in the Kodak Q60™ target were chosen for
use in these targets.

It should be noted that the colour gamut obtainable by the

€ach product was computed for each of the fug angles
selected. From this data the envelope of ¢oloyr gamut
common to all of the products was determined. Then, in
order to be more conservative, a targét, gamut was selected
that represented a reduction in chroma (C%,) t¢ 80% of the

value of the common envelop¢) Figure A.2 shows such a
plot for a hypothetical photographic paper.

T T T

100 Target Area )

aper A

hon to |

r Types

0 20 40 60 80 -«

Figure A.2 — Target gamut

Using the hue angle plots of L* versus C¥,, three levels of
L* were selected for each hue angle as L1*, LR*, L3*. One

an ne he 0-O
O 1= O > ~ o

: : : ar-the-cusp-ofthe plot and
the other two were chosen in such a way that they best

represent the shape of the colour gamut. At each particular
L* level, three equally spaced values of C¥, were selected
as C1, C2, and C3. This procedure was used to select the
108 (12 x 3 x 3) colours that are common to all targets.

In addition, the target design specifies that a fourth colour is
selected that corresponds to the maximum chroma at each
hue angle and lightness, included on the target. This allows
the gamut limiting characteristics of individual colour
products to be shown. These colours are identified as C4.

13
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Annex B
(informative)

Application notes

B.1 Introduction

When calibrating colour input scanners, we need to
recognize that there are at least two distinct ways in which
an input scann ibrati
procedure for gach is different. The two methods are
described as follows:

processing elsewhere. The output data
must, thergfore, bear some unique relationship to the
tristimulug values of the original. In general, the data
output by the input scanner will be typically coded as
RGB. If tlie digitizer has a suitable calibration facility,
the RGB may be converted to XYZ, to a different RGB
(e.g. gamma corrected suitable for high definition TV),
to L*a*b*{or to L*u*v* prior to coding. Alternatively
the image [file may be left unmodified but have a profile
added to define the conversion from device RGB to a
colorimettfic domain. This can then be used for
subsequenit processing.

— Method B: Gamut 'mapped' colour digitizer. In this
mode the {nput scanner is operated in a device
dependent/manner. The calibration facilities (softwate
or hardwatre) in the input scanner converts the RGB
data directly into that required by the output'device. It
may direclly define the colorant amountsTeguired (e.g.
CMYK prjnting) or the exposure level§ réquired (e.g.
RGB transparency recorders) or the'gamma corrected
drive voltgges required (e.g. CRTdisplays). A special
case may be that in which thed@equired gamut mapping
is applied lo the original dafabut the data may still be
transmittedl as XYZ, L*q* or L*u*v colour data rather

reproductipn-

resultant data may be used to compute the transformation
required to obtain gamut mapped CIE data. Deriving the
transformation for a specific output device may be achieved
by combining the separate transformations from input

i isti isti into device
data. However, this requires information on gdmput
mapping, appearance and “preferred” colout-to b
accommodated. In graphic arts it has traditienally been
more common to derive a single transformation by
empirical means.

While the above discussion assumes that the input scanner
can undertake the transformation to provide data fjn a
specific format, it is not essential. The transformption may
be carried out at any stage in the process prior to joutput
(monitor or printef)s The advent of colour managgment is,
in fact, generally\separating the colour transformation from
the scanning process. However, the principle dedcribed in
the following clause is applicable to the procedure
regardless‘of where it is carried out.

B.2 Characterization

The primary objective of the target is to enable the user to
characterize his system using whatever facility exists. The
precise detail of the procedure cannot be specifiefl; it
depends upon the particular application. In general terms,
however, the image will be scanned using the defhult setting
of the input scanner. The characterization package(s)
would then be used to obtain the correct colour ofitput.
Note that this frequently includes gamut compression;
generally such an assessment is often made subjegtively by
the user.

The target provides a limited range of colours reasonably
uniformly distributed in lightness and chroma thrpugh the
CIELAB colour space. The selection of equal chfoma
intervals at fixed hue angles ensures that the sample
intervals increase with chroma which is desirable|for normal
colour reproduction ohjectives  Other colours of high

Clearly such “gamut mapped” or device dependent data can,
in some cases, be transformed back into the original data.
However, the transformation is unlikely to be simple and
may produce artifacts.

The calibrated input target provides colours with known
XYZ values as an input to the colour input scanner.
Further, these known XYZ values cover the full colour
gamut of the specific material on which the target has been
imaged. Thus, the data can be used directly to create the
characterization data for mode a) above, or in combination
with gamut mapping to a specific output device, the

14

chroma are present in the dye scales if additional samples
are required.

Data obtained by scanning the target may be used to derive
a transformation which maps the data back to the tristimulus
values provided with the calibrated target or some
transformation of them. As already stated, this
transformation may be carried with the scanned image as a
profile or the image data may be transformed directly. If an
uncalibrated target is used either the aim values provided in
this International Standard or the batch average data
provided by the manufacturer of the target will be used.
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While these may provide less accurate transformations,
experience to date indicates that the variation within batches
may be of the same magnitude as the uncertainty in
measurement. The within-batch variability must also be
provided by the manufacturer of targets provided in
accordance with this International Standard.

A single means of deriving the transformation cannot be
specified,; it is application dependent. However, the follow-
ing guidelines may be helpful. The list should not be seen
as an ordered checklist of actions to go through; most of the

ISO 12641:1997(E)

visual assessment (ideally under controlled viewing
conditions) is often used to determine the quality of the
match.

To achieve an acceptable match the parameters of the
colour transformation may be determined using one (or
more) of the following methods:

a) Obtain “best” tone reproduction and balance using
neutral scale.
b) Compromise neutral scale reproduction to enhance

items are myftually exclusive. However, provision of an
appropriate delection of them should enable reasonable
characterization to be achieved. Which transformation is
used dependp upon device characteristics and accuracy
required. Ggnerally, the greater the deviation in spectral
sensitivity of the input scanner from colour matching
functions, the more complex will be the transformation into
CIE data (orlits derivatives) in order to obtain the level of
accuracy required. This may not be the case for
transformatipns into device data.

a) Using lqast squares fitting, obtain a set of polynomials,
which map input scanner code values into tristimulus
values. [The required order of these polynomials is
determiped by the input scanner characteristics (among
them, spectral sensitivity and data encoding scheme)
and the [colour accuracy required. If a transparency
image i$ to be used for printing on reflection materials
the tristjmulus values can be rescaled to transform from
dark sufround to light surround viewing conditions.

b) Set up 4 coarse three-dimensional look-up table
betweer) the input scanner code values and the
tristimullus values provided and interpolate for inter-
mediate values. This look-up table may be computed
from th¢ polynomials and, if neededs-tristimulus value
rescalinfg function determined,in.(a) above.

c) Obtain torrect tone (or lightaess) reproduction and
“balanck” (same hue and-¢hroma) for the neutrals. At
the simple level this wiay be obtained by defining three
one-dimpensionalfunctions, one for each channel.

d) Addto
chromal X
of the other, if required.

¢)-a'set of functions to correct for hue and

B.3 Closed system calibration

Visual assessment, possibly supplemented by colour or
density measurement, is another means of achieving
calibration for a specific device (e.g., colour monitor,
printing press or transparency recorder) without a two-stage
transformation via colorimetric data. Using such a system,
the target is scanned and output on the device(s). Where no
gamut mapping is involved any of the methods described in
the previous subclause may be used, based upon
measurements made on the reproduction. Unfortunately,
this is not the normal situation. In such circumstances,

colours.
¢) Enhance hue and chroma of non-neutral ‘cplours
selectively.

Facilities to achieve the above are provided in raditional
graphic arts input scanners and are' becoming ipcreasingly
available in colour management systems.

B.4 35 mm transparency

While the calibrafion procedure using the 35 nfm version is
exactly the same as for the 4 in x 5 in transpargncy, a few
special comments may prove helpful.

Consistent, uniform colours for the single slidg 35 mm
version of the target are not guaranteed becausp of
manufacturing difficulties. To obviate this, thq target has
been divided into seven sections. For most of the methods
described above it will be necessary to scan all seven
sections to obtain reasonable accuracy. HoweVer, the
division has been made such that full neutral apd colour
scales are contained on three sections (with ea¢h section
containing a six-step neutral scale). This may puffice when
using a procedure which corrects for tone with|a limited hue
and chroma correction facility. For periodically checking a
calibration such a process is generally adequatg

Where 35 mm versions of the full target are be
they may be uncalibrated. This is because magufacturing
difficulties are likely to make them non-uniforfn, and also
accurate measurement facilities are not readily| available in
all laboratories. Users wishing to calibrate thejir samples
may achieve this by finding a laboratory with the
appropriate facility, but must bear in mind tha{ the non-

ing supplied

H S e eReasStHe e acHHEV-6a ery
dependent upon the position within the patch in which the
measurement is made. An alternative approach is for the
user to do this using the input scanner as the measuring
device.

For the material under consideration, it is clear that a colour
transformation may be determined to convert input scanner
values into XYZ (or some derivative) using one of the
methods described above and a calibrated seven-section

35 mm transparency set. This same transformation may
then be used to “calibrate” the single frame transparency by
scanning it, averaging the data in each patch and applying
the transform. Whether the averaging is carried out before
or after the data is transformed may affect the result to some
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extent, and a reasonable case may be made for averaging in
XYZ; however, averaging before is generally easier, and in
practice the differences should not be significant for an
input scanner which provides transmittance (as opposed to
logarithmic or gamma-corrected data).

In general, such a procedure works fairly well, although the
accuracy achieved is clearly only as good as the transform
produced in the first instance. There is an additional source

of error which can be significant in some input scanners.
This error arises—from flare within the r\?ﬁr‘ql system If the

© SO

any spot is dependent upon the adjacent colours. Such a
problem will also manifest itself when scanning images on
the same input scanner, and will be dependent upon image
content. However, if the input scanner measured data is
then used to calibrate a better designed input scanner, it can
give rise to errors.

B.5 Product naming

All of the targets contain information specifying the photo-

input scanner joptical design is such that it illuminates a
relatively large area (with some degree of flare in the
system), sincq the patches in the single frame 35 mm target
are small, such a design means that the colour measured for

243 aphip pxuduu OI pluduu fcuuil_y, dateof Pr odpction and
manufacturing batch number. It is advisable-to.ipclude this
area in the scan for future reference.
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