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EOREWORD

T vV T x

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization,co
tional electrotechnical committees (IEC National Committees). The object of IEC is to proniote’inte
eration on all questions concerning standardization in the electrical and electronic fields.,To this
Hition to other activities, IEC publishes International Standards, Technical Specifications; Fechnical
cly Available Specifications (PAS) and Guides (hereafter referred to as “IEC' Publication(s)
ration is entrusted to technical committees; any IEC National Committee interested_in the subject d
barticipate in this preparatory work. International, governmental and non-governmental organization
he IEC also participate in this preparation. IEC collaborates closely with the*lhternational Organiz
lardization (ISO) in accordance with conditions determined by agreement between the two organiz

ormal decisions or agreements of IEC on technical matters express, asS.hearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical ,committee has representation
sted IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC
mittees in that sense. While all reasonable efforts are made )to ensure that the technical conten
cations is accurate, IEC cannot be held responsible for the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC National” Committees undertake to apply IEC Puj
parently to the maximum extent possible in their national and regional publications. Any divergence
FC Publication and the corresponding national arwrégional publication shall be clearly indicated in t

tself does not provide any attestation of conformity. Independent certification bodies provide cq
Esment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblg
Ces carried out by independent certification bodies.

ers should ensure that they have the\latest edition of this publication.

bbility shall attach to IEC or its,directors, employees, servants or agents including individual exp
bers of its technical committées~and IEC National Committees for any personal injury, property da
damage of any nature whatSoever, whether direct or indirect, or for costs (including legal fg
hses arising out of the\publication, use of, or reliance upon, this IEC Publication or any o
cations.

tion is drawn to thejyNormative references cited in this publication. Use of the referenced public|
bensable for thelcorrect application of this publication.

tion is drawf te.the possibility that some of the elements of this IEC Publication may be the subject
. IEC shdll not be held responsible for identifying any or all such patent rights.

B50has been prepared by subcommittee SC 59K: Performance of household and
alcooking appliances, of IEC technical committee TC 59: Performance of hou

mprising
rnational
end and
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ation for
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rnational
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Ilar electrical appliances. ITIS a I echnical specitication.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

59K/350/DTS 59K/356/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Technical Specification is English.
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In this document, the following print types are used:
e terms defined in Clause 3: bold type.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at https://www.iec.ch/members_experts/refdocs. The main document types developed by IEC
are described in greater detail at https://www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e ameénded.
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INTRODUCTION

IEC subcommittee 59K has agreed to make a collection of existing and future requirements on
a digital system used in testing the performance of appliances under the scope of SC 59K,
cooking appliances.

This document bundles the generic requirements given in IEC 60350-1 and IEC 60350-2 that
are updated, aligned, and supplemented by further requirements. The reference colour system
is changed from a proprietary colour system to the standardized and widely used CIELAB-based
reference colour system.

The intpmtiom with this pubtication s to ensure that usng a digital system, whichcompties with
the stajed requirements and described methods, leads to reproducible results.

Currently, this document focuses on test methods described in IEC 60350-1 and TEC 60350-2
but further applications based on visually detectable performance criteria might be
supplemented.
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HOUSEHOLD ELECTRIC APPLIANCES -

Specification of the properties of a digital system
for measuring the performance

ing the characteristics of visually detectable performance, such as browning iy

e, and the reference materials necessary to realize the measurement process.

the suppliers when specifying products offered.

fed parties can agree to use this document as an input for satisfying measu
bment system requirements in any activities.

The principles of ISO 10012 are followed to ensure,the\capability of the systems.

Possible suppliers for the recommended digital.system can be found in the supplementary file 1o
Ivw.iec.ch/sc59k/supportingdocuments

rmative references

owing documents are referfed to in the text in such a way that some or all of their

sed for
tensity

es the

nt, the

hces to this document can be made by a customer when specifying the digital system
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cated at:
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y from

For undated references, the-latest edition of the referenced document (including any
amendments) applies.

CIE 15| Colorimetry

ISO 12647-7, Graphic technology — Process control for the production of half-tone
separations, proof and production prints — Part 7: Proofing processes working direct
digital flata

ISO 15076-1, Image technology colour management — Architecture, profile format and data
structure — Part 1: Based on ICC.1:2010

3 Te

rms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp
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3.1
digital system
system that is used for measuring the characteristics of visually detectable performance

3.2

assessment area

area of the digital system within which the requirements stated in this document shall be met
and the items under test are positioned

3.3

shade chart
sample representing the reference values for the colour and lightness recognition and used for
calibrafion of the digital system

3.4
items dinder test
IUT
objects| positioned in the assessment area for evaluation

EXAMPUE 1 Shortbread, small cakes, broccoli, white bread, in accordance with IEC*60350-1.

EXAMPUE 2 Floured disc, in accordance with IEC 60350-2.

3.5
terms and definitions of international lighting vocabulary
L* CIELAB lightness

a*, b* | CIELAB a*, b* coordinates

C*p CIELAB chroma
hap CIELAB hue angle

AL* CIELAB lightness difference

AE*,, | CIELAB colour difference

AEgg | CIEDE2000 colourdifference

4 Tept setup

4.1 llumination

The mgasUrement is taken under an illumination similar to the CIE Standard llluminate used for
the definition of the shade charts (see Clause o).

The maximum calculated deviation of rendering the shade charts under the used light shall be
AL* < 1 for a measurement system for lightness recognition, and AE;y < 5 for a measurement

system for colour recognition.

To calculate the deviation of the colour rendering, the 10° tristimulus values of the reference
colours shall be calculated with the spectral distribution of the reference colours defined in the
corresponding performance test for the relative spectral power distribution of CIE D65 and the
relative spectral power distribution of the test setup illumination. The calculation shall be
performed from 400 nm to 700 nm with a step of increment no more than 10 nm.

Test setup illumination spectral power distribution measurement is made on the central axis of
the beam, and with the sensing surface normal to this direction. The spectroradiometer sensing
surface is placed at a distance which ensures sufficient light for a measurement to be taken
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while eliminating any stray light. The light shall stabilise before measurements are made (e.g.
stable temperature).

Spectral distribution of the reference colours for the calculation shall be acquired with a diffuse
eight-degree geometry, specular component included measurement mode (di:8°) spectrometer
in accordance with CIE 15.

NOTE 1 Necessary information on calculating the tristimulus, spectral distribution of D65, L*, a*, b* and AEOO can
be found in the ISO 11664 series.

An Excel® evaluation program, which corresponds to the described method, is available as an
example for the automatic calculation of the deviation of the colour rendering for measured light
spectrgd from at least 400 nm to 700 nm with a step of increment 10 nm; see Annex D. This
document includes the light spectra of the proposed reference colours of this documentand the
light spectra of the CRI calculation colours (CIE 15).

NOTE 2| The supplementary file for the described method is located at:
https://wvw.iec.ch/sc59k/supportingdocuments.

4.2 Measurement environment

During[the measurements, no movable items other than the IUT.shall be near or insjde the
assesgment area. The assessment area shall be kept as constant as possible since every
item cdn alter the illumination by absorption or reflection.

5 Determination of shade charts

5.1 Principals of shade creation

Shade|charts represent the reference valugs for the colour and lightness recognition| Since
the recpgnition is based on classes, the-shade chart shall represent the centre point ¢f each
class.

For redognition based on 1-dimensional classes (e.g. L*), the values of the defined reference
colour g$hall be in the centre of the'boundaries of each class. This is achieved by mathemftically
creatinf the reference colours along a line in the 3-dimensional CIELAB colour space.

For regognition based-on multiple dimensions within the CIELAB colour space, the gdefined
referenice colours shalbe located with equal distances within a space defined by at least 3
coordirjates. The equal distancing between the defined colours shall be based on at lepst two
values |of the GIELAB system (ISO/CIE 11664-4). This results in a colour gradient with a linear
step size in atieast 2 dimensions.

Defined eolours shall be printed in accordance with the proof process described in ISO [12647-
7 on matt proofing paper simulating PS5 (print substrate 5 in accordance with ISO 12647-2) as
spot colours. The printed colour samples shall be calibrated with a diffuse eight-degree
geometry, specular component included measurement mode (di:8°) spectrometer CIE 15 and
shall be in a range of AL* < 1,5 if used as reference colours for the lightness recognition and
AEqg = 5 if used as reference colours for the colour recognition.

Proof process defined in ISO 12647-7 is referring to spectral measurement defined in
ISO 13655 which is (45°:0°) or (0°:45°) geometry and D50 reference illumination. For proper
colour communication, conversion of the colour information to a reference colour space

1 Excel is the trade name of a product supplied by Microsoft Corporation. This information is given for the

convenience of users of this standard and does not constitute an endorsement by IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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described in ISO 15076-1 is necessary. Converted values and the applied conversion models
for the exemplary shade charts shown in this document can be found in Annex B and Annex C.

Created shade charts shall be within the limits of the sRGB colour space.

NOTE 1 Requirements for colour measuring instruments in accordance with CIE 15 for (di:8°) and (45°:0°) or
(0°:45°) geometry can be found in Annex A.

NOTE 2 Necessary information on transforming the CIEXYZ colour space to sRGB can be found in IEC 61966-2-1
and transforming the CIELAB colour space to the CIEXYZ colour space can be found in ISO 11664-4.

5.2 Brown shade charts

Brown [shade charts are used to verify the lightness recognition of the digital measurement
system| The relevant value for the brown shade charts is L*.

The ALJ of each defined colour step shall be equal. To achieve a linear colour,gradient between
L*

the deffned colours the | a* | coordinates shall lie on a line that connects’at least 2 (m3ximum
b*

4) refefence colours within the 3-dimensional CIELAB colour space. This results in a @iniform

Euclidgan distance (AE*,,) of the points that lie on the same ling.

As an gxample, the calculated values of 14 reference colours located on 2 lines based qn 3 L*,
a* and |b* coordinates are shown in Table 1.

L* 27,8 60,7 88,9
In the ¢xample, the 3 defined | a* | coordinates.are | 6,4 |, |16,4 |, | 29
b* 4.4 33,0 27,0
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Table 1 — Brown shade charts with class limits

Shade Lower Upper
No. L* limit | L* limit
L* a* b* AL* for for AE* o R G B
shade shade
class class
17 27,8 6,4 4.4 0 30,15 78 62 59
16 32,5 7,9 8,5 4,7 30,15 34,85 6,4 93 72 63
15 37,2 9,3 12,6 4,7 34,85 39,55 6,4 109 82 67
14 41,9 10,7 16,7 4,7 39,55 44,25 6,4 125 92 71
13 46,6 12,1 20,8 4,7 44,25 48,95 6,4 141 102 76
12 51,3 13,6 24,8 4,7 48,95 53,65 6,4 157 113 80
11 56,0 15,0 28,9 4,7 53,65 58,35 6,4 174 124 84
10 60,7 16,4 33,0 4,7 58,35 63,05 6,4 190 135 88
9 65,4 14,1 32,0 4,7 63,05 67,75 53 200 148 101
8 70,1 11,9 31,0 4,7 67,75 7245 5,3 210 162 115
7 74,8 9,6 30,0 4,7 72,45 17,15 5,3 219 177 128
6 79,5 7,4 29,0 4,7 77,18 81,85 5,3 229 191 142
5 84,2 5,1 28,0 4,7 81,85 86,55 5,3 238 205 156
4 88,9 2,9 27,0 4.7 86,55 | 100,00 5,3 248 220 171
The proof process defined in ISO 12647-7 is referring to the spectral measurement defined in
ISO 13655, which is (45°:02) or (0°:45°) geometry and D50 reference illumination. For|proper
colour [communication, ;sconversion of the colour information to a reference colour| space
described in ISO 1507651 is necessary. Converted values and the applied conversion models
for the |shade charts.shown in Table 1 can be found in Annex B.
5.3 reen shade charts
Green |shade charts are used to verify the colour recognition of the digital measurement
system i ich is the

arcus tangent of b* and a* axis in the CIELAB colour space in degrees.

The CIELAB hue angle difference of each defined colour step shall be equal. For each defined
CIELAB hue angle step, a linear colour gradient between the defined colours the HLC (h,,, L*

and C*,,) coordinates shall lie on a line that connects at least 2 reference points.

Mathematically created colours within a radius of AE*,, < 2,5 towards each other are not

considered for the printing process, since these differences cannot be adequately reproduced
by the proof printing process.

As an example, the calculated values of 43 reference colours located on 7 lines based on 3
HLC coordinates are shown in Table 2.
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Fix points of the individual colour gradients are set by h,,,, L* and C*,,

hab hab hab
The example colour gradient coordinates in L , are from | 25 |, | 60 | where the defined
C;b 10 60

CIELAB hue angle steps for the green shades are from h,, = 88° to h,, = 130° with a step size
of 7°, giving a total of 7 individual colour gradients.

The colours on the colour gradients can be extracted by defining either L* or C*,,, steps. As an

ra-dhi-antaaritl. a-l-* otan H=Y £ L P ]
rauTCTItS Wit arm = StTC U STZC 0T U aArte ualsulated

[P . ek tad frona | P=
examp , CUTUUTS AT T CATactTeouUTTonT aTe ooToOU

and shpwn in Table 2.

<)

The stgp size of 5 results in 49 colours, of which 6 have to be disregarded since'the djstance
between the colours is AE*,, < 2,5.

The prpof process defined in 1ISO 12647-7 is referring to spectral measurement defjned in
ISO 13655, which is (45°:0°) or (0°:45°) geometry and D50 reference illumination. For|proper
colour |communication, conversion of the colour information i@ a reference colour| space
described in ISO 15076-1 is necessary. Converted values and.the applied conversion models
for the exemplary shade charts shown in Table 2 can be found in Annex C.

Table 2 — Green shade'charts

Shade | h,, L* a* b* c;b R G B
al 130° | 55,0 | -34,0 T40,5 | 52,9 91 146 | 56
a2 130° | 50,0 | -294° | 35,0 | 457 86 131 | 55
a3 130° | 450 |.=24,8 | 29,6 | 386 80 116 | 54
a4 130° | 40,0 |' -20,2 | 24,1 | 314 74 102 | 53
a5 130° |.\85:0 | -156 | 18,6 | 24,3 67 89 51
a6 130° [730,0 | -11,0 | 13,4 | 17,2 61 75 | 49
a7 {80° | 250 | -64 7.7 10,0 54 62 47
b1 123° | 550 | -28,8 | 44,3 | 52,9 | 104 | 143 | 48
B2 123° | 50,0 | -24,9 | 383 | 457 96 129 | 49
b3 123° | 450 | -21,0 | 324 | 386 88 115 | 49
b4 123° | 40,0 | -17,1 | 26,4 | 314 80 101 | 49
b5 123° | 350 | -13,2 | 204 | 243 72 87 | 48
c1 116° | 55,0 | -23,2 | 47,56 | 52,9 | 116 | 141 | 41
c2 116° | 50,0 | -20,0 | 41,1 | 457 | 107 | 127 | 44
c3 116° | 450 | -16,9 | 34,7 | 386 97 113 | 45
c4 116° | 40,0 | -13,8 | 283 | 314 87 100 | 46
c5 116° | 350 | -10,7 | 21,8 | 243 77 86 | 46
c6 116° | 30,0 | -75 15,4 | 17,2 68 73 | 46
c7 116° | 250 | -4.4 9,0 10,0 58 61 45
d1 109° | 550 | -17,2 | 50,0 | 52,9 | 128 | 138 | 36
d2 109° | 50,0 | -14,9 | 43,2 | 457 | 116 | 125 | 39
d3 109° | 450 | -12,6 | 36,5 | 386 | 105 | 111 | 42
d4 109° | 40,0 | -10,2 | 29,7 | 314 93 98 | 43
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Shade | h,, L* a* b* c;b R G B
d5 109° | 350 | -7,9 | 23,0 | 243 82 85 | 44
el 102° | 550 | -11,0 | 51,7 | 52,9 | 138 | 135 | 32
e2 102° | 50,0 | -95 | 44,7 | 457 | 125 | 122 | 36
e3 102° | 450 | -8,0 | 37,7 | 386 | 112 | 109 | 40
ed 102° | 40,0 | -6,5 | 30,8 | 314 | 100 96 | 42
e5 102° | 350 | -5,1 23,8 | 24,3 87 84 | 43
e6 102° | 30,0 | -36 16,8 | 17,2 74 72 44
57 T02° [ 25,0 | =2,1 9.8 70,0 57 50 | 44
f1 95° | 550 | -46 | 52,7 | 52,9 | 148 | 132 | 30
f2 95° | 50,0 | -4,0 | 456 | 457 | 134 | 119 | 35
f3 95° | 450 | -34 | 384 | 386 | 120 | 107 |39
f4 95° | 400 | -2,7 | 31,3 | 31,4 | 105 94 41
f5 95° | 350 | -2,1 242 | 24,3 91 82 | 43
g1 88° | 55,0 1,8 52,8 | 52,9 | 158~| 128 | 30
92 88° | 50,0 1,6 45,7 | 457 | 442, | 116 | 35
g3 88° | 45,0 1,3 38,6 | 386 (3127 | 104 | 39
g4 88° | 40,0 1,1 31,4 | 3t& | 111 92 41
g5 88° | 35,0 0,8 243 |“24.3 96 81 43
g6 88° | 30,0 0,6 176405 17,2 81 70 | 44
g7 88° | 25,0 0,3 10,0 | 10,0 65 59 | 44

6 Mgasurements

6.1 Yerification of evenness

The lightness value L* of a uniform-coloured shade chart shall be measured over thg entire
surfacq to be analysed, foriexample, the size of the baking sheet or one circular objec{ with a
diameter of (68 £ 2) mm.\The shade chart shall be coloured in shade number 10 (in accdrdance
with ISP 12647-7), whieh is defined in Table 1.

The mgan valué of the lightness value L* over the entire surface is determined. More than 90 %
of the gntire.surface may deviate from the mean value by up to £ 2,2 %. Less than 10 % of the
entire gurface may deviate by up to + 3,5 %.

The entire surface is divided into 1 cm? sections. None of the mean values of the 1 cm?2 sections
shall deviate by more than + 2,2 % of the mean value of the entire surface.

NOTE 1 Shade number 10 is used to check the quality of the illumination as it is the most desired shade.
NOTE 2 Each IUT can be measured separately.
NOTE 3 Squared colour samples with a length of (60 £ 2) mm and width of (60 £ 2) mm could be used as well.

NOTE 4 The supplementary file for the described method is located at:
https://www.iec.ch/sc59k/supportingdocuments
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6.2 Lightness recognition (L* values)
6.2.1 Description of the test samples

Flat circular printed colour samples in accordance with ISO 12647-7 with a diameter of (68 + 2)
mm in every shade number defined in Table 1 are used. They are placed at a height of the top
side of the IUT (x 50 mm), in order to ensure that the light conditions and the focal length which
will be used during the assessment are comparable.

Squared colour samples with a length of (60 £ 2) mm and width of (60 £ 2) mm could be used
alternatively.

NOTE The supplementary file for the described method is located at:
https://wvw.iec.ch/sc59k/supportingdocuments

6.2.2 Procedure

The shpde numbers defined in Table 1 shall be confirmed in all positions of the assegsment
area. Tlhis is ensured using the following check.

The lightness value L* of the calibrated colour samples shall be measured in several pgsitions
within the assessment area. The positions are defined as follows.

The width and the depth of the assessment area are measufed in mm. The minimal number of
positions along its sides is calculated by dividing the width and depth by 140 and then|adding
0,5.

The numbers are rounded up to give a whole number of positions. Multiply the positions from
the depth and the width to give the total number'for the whole assessment area.

The firgt and last positions per row and colgmn shall touch two of the borders of the asse§sment
area. Tlhe remaining positions are distributed evenly on the assessment area.

Example]
A width ¢f 470 mm divided by 140 mm_equals 3,4, adding 0,5 equals 3,9. This gives 4 positions per row.
A depth pf 370 mm divided by #40'mm equals 2,6, adding 0,5 equals 3,1. This gives 4 positions per columr].
Thereforp, the total number of positions in the assessment area is 16.
NOTE Annex E shows\éxemplary sketches for the correct positioning.
6.2.3 Evaluation (requirements and tolerances)

The CIE.fightness value L* of each of the calibrated colour samples shall be measured with the

d i t na £ 2 0 +h. ealibratad ol £+ ealibraot BA-OSGE caolar—aanand fth
eviatiehrs—ot+—=+ U o e oanmoTatcU vargdC S U thio- oanmoTratcU o asSTurcU— o oUTOOT SatT oo (o] e

same shade.

6.3 Colour recognition (L*, a*, b* values)
6.3.1 Description of the test samples

Flat circular printed colour samples (in accordance with ISO 12647-7) with a diameter of (68 &
2) mm in every shade number defined in Table 2 are used. They are placed at a height of the
top site of the IUT (x 50 mm), to ensure that the light conditions and the focal length, which will
be used during the assessment, are comparable.

Squared colour samples with a length of (60 £ 2) mm and width of (60 £ 2) mm could be used
alternatively.
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NOTE The supplementary file for the described method is located at:
https://www.iec.ch/sc59k/supportingdocuments

6.3.2 Procedure

The shade numbers defined in 5.3 shall be confirmed in all positions of the surface to be
assessed. This is ensured using the following check.

The L*, a* and b* of the calibrated colour samples shall be measured in several positions within
the assessment area. The same positions are applied as defined in 6.2.2.

6.3.3 Evaluation (requirements and tolerances)

The L*|a*, and b* of the calibrated colour samples shall be measured with an averagefdgviation
of AEyg < 2,5 and a maximum deviation of AEj; < 5 to the calibrated values of the ealibrated

measufed colour sample of the same shade.
6.4 Verification of the measurement area
6.4.1 General

This tept shows the ability to ensure that only the surface of the’ lUT, e.g. the surface o¢f toast
slices ¢r the bottom surface of small cakes, is taken into account and not the side afeas or
shadows.

6.4.2 Description of the test samples

Squaregd colour samples with a length of (60 £ 2)¢mm, a width of (60 £ 2) mm and a hgight of
(10 £ 2) mm coloured in every shade number defined in Table 1 are used.

NOTE The supplementary file for the described method is located at:
https://wvw.iec.ch/sc59k/supportingdocuments

6.4.3 Procedure

The top surface area of the defined squared colour samples shall be confirmed in all pgsitions
of the qurface to be assessed.\This is ensured using the following check.

The top surface area shall be measured in all positions of the surface to be assessgd. The
same positions are applied as defined in 6.2.2.

6.4.4 Evaluation (requirements and tolerances)

The evpluated surface of the squared colour samples shall be indicated and shall only |nclude
the top|strface of the squared colour samples. It shall be within the range of 100 % to 95 % of

the tO crirfana Arana oalanlatad hy thao dimmancinane ~Aftha cniarad ~alonir oo nlac
plewrface-area-caloulated by-the-dimensions-oiHHhe-squared-coloursamples

6.5 Verification of the resolution

To ensure a sufficient resolution, use a test chart showing at least three pairs of black and white
lines with a thickness of 1 mm each. The black lines have a lightness value L* of maximum 30,
the white lines have a lightness value L* of at least 90. The lightness value of each single line
is measured and stated, once in the horizontal direction and once under an angle of 45°. The
resolution is sufficient if the measured lightness value L* of each black line does not exceed 45
and the measured lightness value L* of each white line exceeds 85.

Test chart shall be printed in accordance with ISO 12647-7 on matt proofing paper simulating
PS5 (print substrate 5 in accordance with ISO 12647-2).

NOTE The supplementary file for the described method is located at:
https://www.iec.ch/sc59k/supportingdocuments
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6.6 Verification of rectilinear projection

To ensure sufficient rectilinear projection over the entire surface to be analysed, the number of
evaluated pixels of the defined shapes from 6.2 or 6.3 of the same shade shall be within £2 %
of the mean number of evaluated pixels of all defined measurement positions (defined in 6.2.2)
of one shade.

6.7 Verification of the 3-dimensional shapes

A cone-shaped colour sample (shape as defined in Figure 1) printed in shade number 10 (see
5.2) in accordance with ISO 12647-7 on matt proofing paper simulating PS5 (print substrate 5
in accordance with ISO 12647-2) and cut to the indicated shape to form a cone is used. It is
placed at=heightof the T (= 20— imthecormers of the—assessmentarea (where the
outermpst objects to be evaluated are positioned during the measurement), as well ag in the
centre.|The lightness value is measured in 13 sections as defined in Figure 2. The. méah value
of the lightness values of all sections in each position is calculated. The extreme’valugs may
deviatg by +4 % of the mean value.

NOTE The supplementary file for the described method is located at:
https://wvw.iec.ch/sc59k/supportingdocuments

A
A

IEC

Key:
a=77mm
b =28°
c=15mm
d=70mm

IEC

Figure 1 — Cone shape of colour sample
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Figure 2 — 13 sections of the colour sample

7 Data to be recorded (raw data)

71 urpose

These pata to be recorded are requested to ensure that the digital system complies v
stated gpecifications of this document. For specific applications with this digital syste

ith the
m, the

hluated

be recorded.

7.5 Dimensions (in mm)

Dimensions of evaluated segments shall be stated in mm2.

7.6 Specified measurement areas

st shall

To be able to review the correct selection of the assessment area that is evaluated, the image
that is used for the evaluation shall be provided unaltered and with the indicated specific

measurement area.
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nsideration of tolerances

8.1 General

The crucial measurement values of the described digital systems are summarized in colour
information based on the CIELAB colour space and length information based on the
corresponding Sl unit.

8.2 Calculation of differences in colour and its components

Measurement uncertainties of imaging systems are described in AE, which is in the case of

AE*,,, the Euclidian distance of 2 colours in the 3-dimensional CIELAB colour space or AEgq,

which i

where

The ma

5 a further refinement of the AE*,,, to achieve better perceptual uniformity.

I e R

is the Euclidian distance between 2 colours in the 3-dimensional CIELAB colour
is the lightness of colour one;

is the lightness of colour two;

is the colour value of colour one on the a”axis of the CIELAB colour space;

is the colour value of colour two on the a* axis of the CIELAB colour space;

is the colour value of colour one on the b* axis of the CIELAB colour space;

is the colour value of colour;two on the b* axis of the CIELAB colour space.

ximum possible difference of CIELAB chroma based on a given AE*,, shall be cal

by ass@iming a constant L

To expless the maximum possible difference of the CIELAB hue angle, the outermost p
interseftion of thé-*hue angle (line) with a given AE*,, with constant L* (circle) s
calculated.

As an

xample, the maximum possible CIELAB hue angle deviations inside a given AE

(1)

space;

culated

pssible
nall be

[.p @nd

CIELAB chroma are shown in Table 3.
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Table 3 — Maximum CIELAB hue angle distance inside different AE*,,, ranges

- Max CIELAB hue angle distance at AE*

* 0,5 1,0 1,5 2,0 2,5 3,0
5 5,7 11,3 16,7 21,8 26,5 30,9
10 2,8 5,7 8,5 11,3 14,0 16,7
15 1,9 3,8 5,7 7,5 9,5 11,5
20 1,4 2,8 4,3 5,7 7.1 8,6
25 1,1 2,2 3,4 4,5 5,7 6,8
30 0,9 1,9 2,8 3,8 4,7 5{7
35 0,8 1,6 2,4 3,2 4,0 418
40 0,7 1,4 21 2,8 3,5 413
45 0,6 1,2 1,9 2,5 3,1 3|8
50 0,5 1,1 1,7 2,2 2/8 3|4
55 0,4 1,1 1,5 2,0 2,6 3j1
60 0,4 0,9 1,4 1,9 2,5 2(8

NOTE AE,, can be calculated by calculation method of ISO/CIE 11664-6.

8.3 Distance information

The m
Differe
on the

fest described in 6.6.

nimum achievable distance resolution¢is”1 mm based on the test described [in 6.5.
nces due to optical distortion over the\entire surface to be analysed can be +2 % based
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Annex A
(normative)

Colour-measuring instrument

Many cases of measurement disagreement can be traced to the comparison of data measured
under different conditions. The instruments and their settings shall comply with the information
given below.

The colour-measuring instruments (see Figure A.1) referred to as (di:8°) for calibrating the
reference colours conform to CIE 15 and shall have the following specification:

— measuring geometry: diffuse, 8° vertical deviation

— measuring aperture: diameter (12 £ 4) mm

— calipration standard: white, pressed barium sulphate (BaS04), polytetrafluorethylene
(PTFE) or equivalent

— stanpdard illuminant: D 65

- staIdard observer: 10°

— wayVelengths range: 400 nm <1 <700 nm

— wayVelength interval: <10 nm

— evalluation: CIEXYZ (CIE 1931) / CIELAB.(CIE 1976)

1

TR

Key

2 illumination source
3 shutter ——
4 integration sphere 8°
° P 3—| e
5 Iyt
4

5 Wiy

IEC

Figure A.1 — Colour measuring instrument di:8°

The colour-measuring instruments (see Figure A.2) referred to as 45°:0° or 0°:45° conform to
CIE 15 and ISO 13655 for the proof printing process in accordance with ISO 12647-7 and shall
have the following specification:
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— measuring geometry:
— measurement condition:

— calibration standard:

— standard illuminant:
— standard observer:
— wavelengths range:

— wavelength interval:

unidirectional, 45°:0° or 0°:45° vertical deviation

M1

white, pressed barium sulphate (BaSO4), polytetrafluorethylene
(PTFE) or equivalent

D 50

20

400 nm <12 <700 nm

<10 nm

— evaluation: CIEXYZ (CIE 1931) / CIELAB (CIE 1976)
1
\
Key
1 détector ‘ 5
2 illumination source [ 0°
—A
3 Iyt
2 |
\ ‘
52
3 [/

Figure A:2'— Colour measuring instrument 45°:0°

IEC
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Annex B
(informative)

Brown shade charts

Table B.1 shows example L*a*b* values for the shade charts developed in D65 (di:8°) and
converted into D50 M1 (0°:45°) for a matt proofing substrate (1ISO 12647-7).

Table B.1 — CIELAB Values for the brown shade charts

D65 (di:8°) D50 M1 (0°:45°) .
Shad¢ No. L* a* b* L* a* e

17 27,8 6,4 4,4 27,5 7,9 48

16 32,5 7,9 8,5 32,4 9,7 9,0

15 37,2 9,3 12,6 37,4 114 13,2

14 41,9 10,7 16,7 42,3 13,1 11,3

13 46,6 12,1 20,8 47,3 14,8 21,4

12 51,3 13,6 24,8 52,2 16,6 25,5

1 56,0 15,0 28,9 571 18,2 29,6

19 60,7 16,4 33,0 62,1 19,9 33,7

9 65,4 14,1 32,0 66,8 17,2 32,5

8 70,1 11,9 31,0 71,5 14,7 31,3

7 74,8 9,6 30,0 76,2 12,0 30,0

6 79,5 7,4 29,0 80,9 9,4 28,8

5 84,2 5,1 28,0 85,6 6,8 21,6

4 88,9 2,9 27,0 90,3 4,2 26,3
The proof process defined in ISO 12647-7 refers to spectral measurement defined in
ISO 13655, which is (45°:0%) or (0°:45°) geometry and D50 reference illumination. For|proper
colour [communication, (¢onversion of the colour information to a reference colour| space
described in ISO 15076471 shall be carried out.
The copversionanodel used for example shades in Table B.1 is shown here:

Lysege = 1,0256*Lgigo + 0,037 5*ag;go + 0,004 6*bgg0 — 1,397 2

ag5000 = —0,0457*L gigo +1,0349*a g0 — 0,057 3*byg- + 2,2405 (B.1)

basgege = —0,0121*Ly;g0 +0,0709%ay;g- + 0,9859*b;g- +0,2033

where

L*45o:00 is the lightness of the colour in D50 45°:0° measurement condition;

azso:oo is the colour value of colour two on the a* axis of the CIELAB colour space in D50 45°:0°
measurement condition;

bzsozoo is the colour value of colour two on the b* axis of the CIELAB colour space in D50 45°:0°
measurement condition;
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L*di:80 is the lightness of the colour in D50 di:8° measurement condition;

a;i:so is the colour value of colour two on the a* axis of the CIELAB colour space in D50 di:8°
measurement condition;

b;i:so is the colour value of colour two on the b* axis of the CIELAB colour space in D50 di:8°

measurement condition;

NOTE 1 Conversion of standard illumination (e.g. D65 to D50) can be achieved by chromatic adaption
transformation.

NOTE 2 Spectra from 400 nm to 700 nm of the defined colours with a step of increment 10 nm can be found in the
file referenced by Annex D.
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