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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical commlttees Each member body mterested in a subject for WhICh a technlcal committee has been

establishe
non-gove
Internatio

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pant 2.

The main
adopted |

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

alab= governmenta o d

nmental, in liaison with ISO, also take part in the work. ISO coIIaborates closely with
al Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

task of technical committees is to prepare International Standards. Draft International Standards
y the technical committees are circulated to the member bodies for voting., Publication as fan

Attention [s drawn to the possibility that some of the elements of this documentmay be the subject of patent

rights. 1SC

ISO/IEC 1
SC 28, Of

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

9799 was prepared by Technical Committee ISO/IEC JTC 1, Information technology, Subcommitiee
fice equipment.

© ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=d8377acdb3d6dad779e2eba557310a50

ISO/IEC 19799:2007(E)

Introduction

The purpose of this International Standard is to provide a process for measuring objective print quality
attributes for gloss non-uniformity on printed pages in reflection mode.

This-lnternational-Standard-prescribes-the-following:
g )

— a definition of gloss uniformity attributes representative of the print quality on reflection prints;
— a procedure for gloss uniformity testing and the analysis of the resulting data;

— a method for evaluating and grading these measurements and deriving an assessment of gloss|uniformity,
enabling a means to correlate the objective gloss uniformity measurement to subjective impression of

gloss uniformity if appropriate; and

— the appropriate method of describing the gloss uniformity of“printing and copying systems in
documentation supplied to the consumer by the manufacturer.

© ISO/IEC 2007 — All rights reserved \
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INTERNATIONAL STANDARD ISO/IEC 19799:2007(E)

Information technology — Method of measuring gloss
uniformity on printed pages

Scope

THe scope of this International Standard is to define methods and processes of measuring obje

provide transforms, when applicable, that relate the objective results to subjective jresponses, if a
THere are many existing standards (see Normative references and Bibliography/for details) typical

ttive print-

lity attributes for the assessment of gloss non-uniformity on printed pages in réflection mode, and to

ppropriate.
Iy used for

gless measurement. Our intent is to leverage the existing standards and adapt those for use| on gloss

uniformity measurements where appropriate.

THis International Standard is composed of a standardized test methodelogy, which is based on established
gloss measurement methodologies as noted in Clause 2 and in the Bibliography. The methodolggies have

algorithms on different substrates, the results indicate the levelof the objective gloss uniformity of

n modified so that, when applied to printed pages created by different marking technologies and imaging

the printed

pages (in reflection mode). If the objective measurement can be linked to the subjective impressign of gloss

uniformity, then the linkage from objective measurement to.subjective impression via mathematical
is provided. The reflection prints that are to be used as the subject of these tests can be created via

fransforms
printers or

iers (analog and digital). This International Standard should be applied only to electro-photographic bases

prints. When more reflection prints made by other _printing technologies become available for follow-up study,

may consider including those printing techiiologies in this International Standard as a revision. This
rnational Standard does not address the measurement of gloss attributes of printed pages in trgnsmission

¢ss, gloss

uniformity within a page, and gloss—consistency within a run. Due to the current level of immaturity of

mercially available objectivexmicro-gloss measurement instruments, gloss artefact attributes| (such as

gless grain, gloss spot, gloss™streak, gloss band, gloss mottle/cloud, gloss moiré) are not included in this

rnational Standard at(the present time, since instrumented measurement procedure dannot be

recommended at present.c As instrumented measurement capability becomes available, thegy will be

considered for adoptiof-into this International Standard as a revision.

2| Normative references

THe following referenced documents are indispensable for the application of this document.
referefices, only the edition cited applies. For undated references, the latest edition of the
dacument (including any amendments) applies.

For dated
r|eferenced

ISO 2813, Paints and varnishes — Determination of specular gloss of non-metallic paint films at 20°, 60° and

85°

ISO 8254-1:1999, Paper and board — Measurement of specular gloss — Part 1: 75° gloss with a converging

beam, TAPPI| method

© ISO/IEC 2007 — All rights reserved
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3 Terms and definitions

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

31

gloss value

pertains to front surface reflection of incident light from an image or non-image area that varies with angle
relative to the normal-to-the-receiver surface

NOTE Images whose front surface exhibits a highly specular reflection are considered to be high gloss while those
whose front surface exhibits more of a lambertian (matte) reflection characteristic are considered to be low gloss. Gloss
values can|differ depending on the measurement methodology (such as measurement angle of gloss instruments and the
size of the pampled area) and the magnitude of gloss level in the area of interest.

3.2
differential gloss
spread of the gloss readings on a single test target

NOTE Differential gloss, when present, is an image content and substrate dependent effect. (Colorant area coverdge
ranging from 0 % to high area coverage must be considered as that coverage difference which(is,commonly observed in
typical images. The effective range of minimum and maximum gloss can vary dependent upon‘substrate gloss. Thus,|an
image with|variable spatial colorant laydown can exhibit variation in gloss level, and this variation may be large enough to
be observgd and considered to be objectionable. Differential gloss, in this context,\is’most easily quantified when
observing gdjacent flat-field image regions of different content (density, colour, etc.).

3.3
within page (flat-field) gloss variability
attribute that often takes the form of a large-scale gloss gradient (gless value change), or fade, from one side
of the imape (at the same colorant laydown) to the other or from top-to bottom of the image

NOTE This is generally evaluated within large flat field regions, since the same level of colorant laydown is needed
over the entire region to correctly quantify this type of gloss variability.

3.4
page-to-page (flat-field) gloss variability
variability [in the gloss value of the document from page to page (one-sided printing as well as two-sided
printing), ¢r between adjacent pages (of the same image contents)

NOTE This gloss value variation can be accompanied by any of the other gloss categories defined here, such|as
within page gloss variability or sundry gloss:artefacts, and can probably only be meaningfully evaluated between pages
with the safne image content. The magnitude of this attribute can be deduced from the measurement of gloss consisterjcy
within a run].

3.5
gloss consistency withinarun
gloss varfation (flat-field)\of the same colorant coverage on a similar substrate within a print run off a
pre-definegd run length

3.6
gloss artefacts
such itemF as,gloss grain, gloss spot, gloss streak, gloss band, gloss mottle/cloud and gloss moiré

NOTE More detailed descriptions of these artifacts can be found in the Normative references and the Bibliography.
Due to the current level of immaturity of objective measurement equipment for these gloss artefacts, an instrumented
measurement procedure cannot be recommended at present. As instrumented measurement capability becomes available,
this will be considered for adoption into this International Standard.

3.7
mean gloss
attribute that quantifies the overall level of glossiness of the print

NOTE The mean gloss value is calculated from the gloss values for the 40 individual printed patches (see the test
chart in Annex A) on the print under test. The mean gloss value of the 40 patches is considered to be the mean gloss of
the print. Mean gloss, for the purposes of ISO 19799, refers only to the mean gloss of the test chart provided in Annex A.
The mean gloss, which is image content dependent, will not necessarily be the same for other images.

2 © ISO/IEC 2007 — All rights reserved
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4 Test Parameters and Conditions

4.1 Set-up

Place the copier or printer on a horizontal surface and set-up the copier/printer according to the installation
guide provided in the user’s manual. Use the most recent copier/printer driver available from the manufacturer.
The driver version will be specified on the test report.

All image and print quality modifiers should be at their factory pre-set configuration for the copier/printer and
default installed condition for the driver. If the printer/copier and driver differ, then the driver defaults should be
used. Deviation from the above conditions should be noted in the test report. For the printer, to assure that the
test page is rendered correctly, no page size modifiers such as “Fit to Page” should be-usedq and font
supstitution should be turned off. The file should be printed using the fonts embedded in the file-and|should be
rendered on the page in a size corresponding to the dimensions in the test page description.- Page placement
modifiers such as page centering can be used to place the image properly on the pageUThe test($) shall be
performed in the following environment.

Tgmperature: 18 °Cto 25 °C

Relative humidity 30 % to 70 %

Sample Size
FQr the differential gloss and gloss uniformity within-page tests) only one set of representative test|prints (for

printer) or copies (for copier) is required. For the gloss consistency within a run test, ten sets of tesf prints are
ded (the test set can have multiple pages).

Print Mode
FQr reporting gloss uniformity, the test shall be run after the engine has warmed up in ready mode. Tlhe engine

seftings (simplex mode, duplex mode, paperiselection, fuser setting, print speed, quality setting ¢tc) of the
Printer/copier should be noted in the report:

4.4 Paper

THe paper used in this test.should represent a compatible paper for the engine, and must conform to the

manufacturer’s list of approved papers unless otherwise noted in the report. The paper manufacturer, weight,
coated/uncoated, paper gloss and size, A4 or equivalent, used in the test will be noted on the report

4.6 Maintenance

Print engine-maintenance shall be performed per the user’'s manual.

4.6 Original test charts for copiers

This standard addresses the gloss uniformity of reflection prints regardless of whether the print comes from a
printer or a copier. Therefore, both an electronic test file (described in section 4.7) for the printer and a
hardcopy reflection test chart original to be used by copiers (analog and digital) shall be specified. The
originals for the copier can be produced by several methods using the test charts (in electronic form) shown in
Annex A, Annex E.1 and Annex E.2. The aim is to produce a large enough color gamut to cover a large range
of colorant coverage. The differential gloss test chart can be produced using RGB test files in Annex A.3 (an
annotation of its content is shown in Annex A.4) on Silver Halide paper (such as Kodak Edge 8, Fuji Crystal
Archive or equivalent) printed with a digital AgX imaging system (such as Durst Lambda, Fuji Frontier, Noritsu
or equivalent). The colour values (D65 illuminant, 2 degree observer, black backing) of a differential gloss
colour test chart original (with printed colour tolerance of +/- 3 deltaE) are shown in Annex A.5. In this case, it
was created with a Durst Lambda printer using Kodak Edge 8 paper. An example of differential gloss
measurement results for a copier (as compared with the results from the printer function of the same engine

© ISO/IEC 2007 — All rights reserved 3
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using a Durst Lamda/Kodak Edge 8 original) is shown in Annex B). The colour values (D65 illuminant,
2 degree observer, black backing) of the gloss-uniformity within-page original test charts (Annex E.1)
produced by the same method are shown in Annex E.2. Other methods of creating the copier original are
acceptable if the colour values of the test charts are within 3 deltakE of the specified values.

4.7 Print Files

The print test files are outlined and specified in Annex A (both an RGB file {Annex A.3} and a CMYK file
{Annex A.1}, and their corresponding annotation files {Annex A.4 and Annex A.2} that define their contents are
provided). Annex E shows the file contents for the within-page test charts (the annotation files for these test

charts are
printers rg
conducted
available

electronic|test files will invalidate test results. In addition to the test files, the latest version of Adébe™ Acro
Reader orn equivalent will be used with the printer driver to generate the output data. The version. of the test f{i

quiring RGB files and the CMYK file is intended for printers requiriné CMYK files. The test must

and AcroHat will be included in the test report.

Currently,| it is suggested that a CMYK file be used for 4 colour printers. For oth&r printers, the defg
condition Is RGB files. The file format used shall be included in the test report.

5 Test Methodology

5.1

Testing Procedure for copiers

1)
2)

nstall the copier following the user's manual and put the)system into ready mode.

et the system parameters (such as paper weight'selection, paper size and feed orientation, qua
node) for test. Record the engine model, configuration (hardware and software version numbe
efault condition and variant selected.

o 3 (N

or the differential gloss and gloss uniformity within-page tests put each of the six test charts (one

me (or in the automatic document feeder if one is available) and make one set of copies with
¢ast a 5-second interval between the completion of one copy and the start of the next copy.

— —+ —~ -

or the test for gloss-consistency within a run, place each of the five-page gloss uniformni
ithin-page test charts\on the platen one at a time (or in the automatic document feeder if one
gvailable) and make\n“sequential copies of each of the test charts with at least a 5-second inter
Hetween the completion of one n copy run and the start of the next n copy run. Specified copy cou
and time vatiations could be highly dependent upon intended market target for the copier/prin
gnd it is therefore preferred to vary this interval as a function of copier/printer rated speed (in K ppr

or
e

ity
r),

for

ne differential gloss test, five for the gloss uniformity within-page test) on the copying platen one af a

at

ity
is
al
nt,
ter

At least_10\sets of test charts should be printed. Also from a statistical analysis viewpoint, minim

n1 = Integer (K * 10),

If n1>=10,
n =n1, else
n=10.

© ISO/IEC 2007 — All rights reserved
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5.2 Testing Procedure for printers

1)
2)

Install the printer following the user’'s manual and put the system into ready mode.

Set the system parameters (such as paper weight selection, paper size and feed orientation, quality

mode) for test. Record the engine model, configuration (hardware and software version
default condition and variant selected.

number),

For the differential gloss and gloss uniformity within-page test, send each of the six electronic files
(one for the differential gloss test, five for the gloss uniformity within-page test) to the printer and

make-one-setof nrints with at laast 9 S.csacond-interyal hatween-the-combletion-of one-brin
K R HoHpHAS-WHA—aHeast4a RGHHS P BN A1 FRpHeHOR-o+6RepHA

and the

6

6.1

start of the next print.

For the gloss consistency within run tests, send each of the five pages of the 'gloss
within-page test charts to the printer and make n sequential prints of each of the-test pags
least a 5-second interval between the completion of one n print run and the start’of the ne
run. Specified copy count, n and time variations could be highly dependent upon the

market target for the copier/printer and it is therefore preferred to vary this interval as a fu
copier/printer rated speed (in K ppm). At least 10 sets of test charts,should be printed.
statistical analysis, a minimum of 5 sample sets (from the collected'n print sets), is n¢g
measurements and analysis. The 5 sets of data for measurement 'should include the 1% se
set and 3 other sets that are substantially evenly distributed in-the test job stream (for

close to the %4, ¥2 and % mark of the each of the test runs).

n1 = Integer (K * 10),

If n1 >=10,
n =n1, else
n=10.

Determination of the gloss uniformity for printed pages

Determination of differential gloss

M¢asure the gloss value of the 40 patches on the printed Differential Gloss chart (see the tes

Arjnex A) using 60-degree. gloss measurement geometry (G60) as specified by 1SO 2813.

niformity
s with at
Xt n print
intended
nction of
Also for
eded for
, the last
bxample,

I chart on

The gloss

measurement should beperformed with the longer dimension of the gloss meter window aligned with the long

of

ension of the test-patches. Take one gloss measurement per patch. Calculate the mean gloss (
equation below.

1 ,
(Mean—Gl6ss) = —Z G

5m) using

If ilc nmrearl giuaa (GIII) Uf t: 1< 40 pdtb;lcb ib :IiU:IUI t: idarl 7G Ull;tb, Ic=1ricadsuic t: 1< giuob vaiuc Uf tilc
using the 20-degree gloss measurement geometry (G20) and recalculate a new mean. If the mean gloss (Gm)
of the 40 patches is lower than 15 units, re-measure the gloss value of the 40 patches using the 75-degree
gloss measurement geometry (G75) and recalculate a new mean. Identify the maximum (Gmax) and minimum
(Gmin) gloss values among the 40 test patches. The objective differential gloss (Dg) is defined as

Dg = Gmax — Gmin

0 patches

Note that (see Annex B) even though the colour of the patches on the copier’s output (as based on the test
chart original) can be quite different than that of the printer output (as based on the digital file), the Dg value
obtained from the copier and printer function of the same engine are within an acceptable gloss tolerance of

© ISO/IEC 2007 — All rights reserved
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each other based on a previous inter-lab round-robin experiment®. The values of Gmax, Gmin, Dg and Gm
should be noted in the report.

If the G60 measurement was used, the objectively measured differential gloss can be linked to a subjective
visual differential gloss scale (Sg) through a mathematical transform as shown in Annex C.14.

A multi-national round-robin experiment (Annex F) using a print of the differential gloss test chart (40 patches
per chart) on 10 different papers using various gloss meter models has been completed. The data indicates
that if only G60 measurements are used, good correlations have been obtained for all gloss meters tested.
However in the case when G75 gloss measurements are performed (if the mean gloss level is low, G75 may
provide b itivi ; ] ; ; rs
following fhe TAPPI method according to ISO 8254-1 (or equivalent) is used, correlation is good as shewn| in
Annex F. |t is therefore suggested that, for G75 measurements, only results from gloss meters that(use the
TAPPI (ol equivalent) method according to 1ISO 8254-1 Standard should be reported. For samples.that are
reporting (575 results (mean G60 gloss value <15), the G60 values of Gmax, Gmin, Dg and Gm\should also
be noted |n the report. The gloss meter manufacturer, model number, serial number and the date of factory
calibratior] should be reported irrespective of whether G20, G60 or G75 measurements are Used.

6.2 Defermination of gloss uniformity within-page

If from thg mean gloss determined in the differential gloss test is greater than*70; the G20 measurement [as
specified by ISO 2813 should be used; if it is less than 15, the G75 measurement should be used; otherwise
the G60 rmeasurement should be used. The five test charts (shown in Annex E) consist of two sets of 24 color
bands (one set runs horizontally, the other set runs vertically). Each )band of the 48 bands should pe
measured| at five locations (one gloss measurement for each location){ The centre position of the locationg is
marked by a set of discontinuous black lines that are adjacent to, thé ‘colour bands. One of the locations is|at
the center| of the band. Two other locations are located at approximately 1/6 and 1/3 of the length of the band
to one side from the center location, and the last two locations(are located at approximately 1/6 and 1/3 of the
length of the band to the other side from the center location.” The gloss measurement should be performed
with the Ipnger dimension of the gloss meter window aligned with the long direction of the test bands|in
Targets 241 and 2-2, and along the short direction-of the test bands in Targets 1-1, 1-2 and 1-3. This
alignment|ensures that the gloss measurement direction is consistent with the paper grain direction for the five
pages mepsured. For each of the 48 bands, the‘average gloss value (of the five location measurements), the
gloss starldard deviation value and the maximum gloss variation value (max-min within a band) are reported.
The first four columns on Table 2 in Annex’E.1 (chart name/band number, average, Standard deviation,
Max-Min) [show an example of this data being reported. An objective gloss uniformity measurement table Ike
this one cén be used for G20 as well as,for G60 and G75 measurements.

In the casg of G60 measurements; the objective measurement data can be related to a subjective visual glgss
uniformity|metric such as a “justynoticeable difference” (JND). A curve of visual JND vs. gloss value is shoywn
in Annex ID for reference.

The JND for the G60 méasurement is estimated by the following equation®:

JNDg, = 014 * (G60)°°

Columns % @nd 6 of Table 2 in Annex E.1 show the JND (based on the average G60 value of the color band)
and (max-min)/JND respectively for each of the 438 color bands on an example target chart set. The
(max-min)/JND subjective measure can be used as a comparison of gloss uniformity within-page between
engines and is independent of the overall glossiness of the prints as long as each print meets the G60
measurement criteria.

Since equivalent G20 (for very glossy prints) or G75 (for very matte looking print) JND measurement have not
been established, JND and (max-min)/JND should only be used for G60 measurement (when mean gloss is
>= 15 and =< 70 using the G60 method).

The objective (max-min) measurement can still be used for G60, G75 and G20 measurements.

6 © ISO/IEC 2007 — All rights reserved
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6.3 Determination of gloss consistency within a run

If from the mean gloss determined in the differential gloss test is greater than 70, the G20 measurement
should be used; if it is less than 15, The G75 measurement should be used; otherwise the G60 measurement
should be used. For each of the five test charts (shown in Annex E.1 and E.2), there should be n prints per
test chart (in each run) to enable gloss consistency measurement. For each color band on the print, there
should be 5 gloss measurements performed per band (as detailed in section 6.2). The average value of the 5
measurements per band on the print is recorded. Measurements shall be made using sample prints that
include the first set, the last set and 3 other sets that are substantially evenly distributed in the test job stream
(for example close to the Y4, 2 and % mark of the test run) for each set of test charts Since five prints are

gl
TH
JIN

Th
(m
co

Si
no
is

TH
an

(1
@

mple Test chart 1-1 has 8 color bands (numbered 1-8 as shown in Table 2 of Annex E. 1) Each
5 average gloss values from the 5 sets of data for measurement that include the first set,(the' I3

e G20, G75 as well as the G60 measurements for gloss consistency withifithe run.

the case of G60 measurements, the objective measurement results can be related to a subjec
ss uniformity metric such as a just noticeable difference (JND):

e JND for the G60 measurement is estimated by the following equation:

Deo = 0.14 * (G60)°°

e JND values (based on the average gloss valug of the band within the run) are shown in column
ax-min)/JND values are shown in column 6_0f the tables and indicate the subjective impact of]
nsistency within the run.

nce equivalent G20 (for very glossy.prints) or G75 (for very matte looking prints) JND measurem

t been established, JND and (maxzmin)/JND should only be used for G60 measurements (when n
=15 and =< 70 using the G60.method).

Test report

e test report shalllinclude the following information in addition to what has been discussed in
d 6.

Date and place of test.

Precise identification of the printer, printing substrate, and printer setup.

chart. For
color band
st set and
Vs, V2 and
s for each
wo shows

standard
maximum
Drocess is
e used for

tive visual

5 and the
the gloss

ents have
ean gloss

section 4

3

I'ne manuracturer, model number and serial numbper of the gloss meter that perrorms the meas

(4) Reference to this International Standard, i.e. ISO/IEC 19799.

®)

©l

the results.
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Annex A
(informative)

Differential gloss test charts and color values

A.1 Differential-gloss-test-chart-(CMYK-mode)

ISO/EC 19799 Differential Gloss Test Chart CMYK version1.0, Jul 2004

8 © ISO/IEC 2007 — All rights reserved
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A.2 Differential gloss test chart with annotation (CMYK mode)

1 11 2l 31

0,05,1,0.8 (100755, (05, () (225 WS, s, 1) DSAN025R0

Si

N 1 n ncg
Uity B4 Us Weut

13

33 qﬂ/

.

0.25,0,0259

0,0,0,0.25

\'J
4 24 <§4?
W
0,0.5,0,0 0,025,0250  _()0.25,025,0,0
5 15 25
0,0,0.25, 0 0,0,1,0 0.9.0.0.9. 0.9

6 16 26

0,0.45, 0.45, 0.

0.9.09,0,0.9 0.25,0,0,0

R

27

0,0,05,0 DROSRIN0S

28 38

0,0.9,0.9,0.9 0, (0125, (05,1

8

0,0.25,0,0 >

19

0.5,0,0,0

ISO/IEC 19799 Differential Gloss Test Chart CMYK versionl.0, Jul 2004

20 30 40

OO S 5 AL 00,070
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A.3 Differential gloss test chart (RGB mode)

10

ISO/IEC 19799 Differential Gloss Test Chart RGB version1.0, Jul 2004
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A.4 Differential gloss test chart with annotation (RGB mode)

11 21l ol

51,0,0 255, 128, 128 191, 191, 191 128, 255, 191

0255 | 101 179 7545
— e et

13 23 33

1L T 1] 28505255 IGIRZSS NIl

\'J
4 24 B4
25501283258 2351, 1, 1)) -C )\91, [91M255
5 15 35
2551, 25, 1121 255 0550 255,128,0
6 16 36
0,0,26 O 25o8 255 052560128

7

52558055

27

255, 255, 128

38

25 I0NRID

8 O

295 INYSS ,\C) 1252553128

19

0,0,0 2882555255

ISO/IEC 19799 Differential Gloss Test Chart RGB versionl.0, Jul 2004

40

125,0,0 mUman 25 s FE27.5 o PR 1)
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A.5 Differential gloss test chart color values (RGB mode)

12

40 patch
Differential
Gloss test
chart
Color Patch L* a* b*
1 10.8 19.7 6.8
2 38.1 -59.2 43.0
2 558 20 03
4 63.3 497 -27.5
5 93.2 -5.3 33.9
6 4.7 4.1 -10.1
7 50.2 -25.7 -46.9
8 79.8 26.9 -16.7
9 4.6 1.6 -4.0
10 28.7 76.3 -31.2
11 63.3 35.3 13.0
12 63.4 35.2 -30.2
13 78.5 0.9 1.0
14 5.0 1.6 -3.8
15 79.6 15.9 112.2
16 89.8 -13.6 -9.6
17 27.9 60.6 36.8
18 75.5 -37.4 25.3
19 80.5 -24.2. -20.4
20 214 444 25.0
21 78.8 -0.2 2.0
22 17.3 -22.3 12.7
23 22.8 65.9 -44.8
24 79.5 18.1 8.0
25 8.6 -6.0 0.2
26 35.3 444 19.5
27 90.5 -4.4 58.8
28 7.6 7.6 -0.2
29 59.8 15.0 -35.7
30 10.9 51.2 -61.8
31 79.5 -31.2 1.1
32 9.8 38.5 -50.3
33 87.2 -20.4 16.3
34 78.7 7.1 -20.0
35 60.3 34.7 83.7
36 a7.7 -51.5 -13.1
37 21.5 44.2 25.1
38 78.1 13.0 38.8
39 58.4 -0.7 0.1
40 96.4 0.1 0.4
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Annex B
(informative)

Examples of differential gloss measurement results using different paper
substrates on copiers and printers

60 degree gloss vs patch #, paper 1

45
40 -
35 * “ : * R
© 30 - Pt ﬁ* ? C
3 1 i | I <, ;
© 25 i\ | PR B 7 — —e— G60 Copier
> i il 7 oN _
o 20 t = = —= —— G60 Prlinter
© | o)
O 15 1 % H n N~
10 N\ ‘ T i1 § i ﬂ ) T
5 i
0 i i : ‘ OV :
0 10 20 30 40 50
Patch #

Figure:B.1 — Substrate gloss ~ 4.4.

60 degree gloss vs patch #, paper 2

70 o, |
N |

0 | QP =
o SO ¥ m
§ 40 | ‘!»‘\7I 1 H‘}‘\Ii b L | A I G60 Cc pier
&30 f\ F e # —m— G60 Printer
S gl [ |

. ﬁ 4

0 T 1

0 10 20 30 40 50

Patch #

Figure B.2 — Substrate gloss ~36
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60 degree gloss vs patch #, paper 3
100 ‘ ‘
e SR
o \
3 60 - I Ml | - —e— G60 copier
S0 . % ‘ —=—Go0printer
o —] I
20 H .
0 I I I
0 10 20 30 40 50
Patch #
Figure B.3 — Substrate G60 ~36
Table B.1
Paper 1 Papef-2 Paper 3
Copier Printer Copier Printer Copier Printer
Dp 34 (+/-4.1) 31.5 a1.2 46.2 64.9 63.4
(+/- 4.0) (+/- 5.4) (+/- 6.2) (+/-5.7) (+/- 5.8)

14 © ISO/IEC 2007 — Al rights reserved
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Annex C
(informative)

Differential gloss perceptual scale

Differential Gloss PerceptLJaI

Differential Gloss Percepture Scale Experiment

Sy is the perceptual

o differential gloss
Al scale and f,|is the
Ju o gaussian cumulative
5y ) probability
5, distribution fupction.
:_E
10-). 40
- g, (Mean _Gloss) = Zl D g
80: : i=1
b 80
T
T a0
Mean Gloss URE- DG=G, .G,

£,1(S,) =£12+3.7(DG)-2.1(g,,)

If the G60 measdrement was used, the objective measured differential gloss can be linked to a |subjective
vigual differential gloss scale (Sg) through a mathematical transform as shown®

fp|' (Sg) ==172 + 3.7 (Dg) — 2.1 (Gm)

In [the-previous equation, fp is the Cumulative Probability Distribution Function!). From a subjective perceptual
viewpoint,—when the—visuatdifferentiatgtoss—stale (Sg)yof systemmA—Ts—twicethatof systermm B, then the
perceptual differential gloss of system A is twice as visible as system B. The subjective visual differential gloss
scale, Sg can be calculated from the available Dg and Gm results (the measured Dg and Gm values are
divided by 100 to normalize them before putting into the equation). The resulting calculated Sg was scaled by
100 for plotting and reporting purpose. For convenience and as an example, a two-dimensional Table
(measured Gm in the first dimension and measured Dg in the second dimension) showing the calculated
scaled Sg value is shown in Annex C.2. So the scaled (Sg) = 100*fp(-1.2+3.7(Dg/100)-2.1(Gm/100)) as we
report and chart the calculated perceptual scale. Since an equivalent G20 or G75 study for differential gloss

1) In this study, print samples with monotonically decreasing measured gloss with respect to colorant coverage were excluded. Hence,
the proposed subjective differential gloss scale is not applicable under that specific condition.

© ISO/IEC 2007 — All rights reserved 15
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scale (for very glossy overall prints, or very matte overall prints respectively) has not been done, Sg should
only be used for G60 based measurements (where mean gloss is > 15 and <70 in the G60 scale). The
objective Dg measurement can still be used for G60, G20 and G75 measurements. The reporting of Sg is
optional for this Standard.

16 © ISO/IEC 2007 — Al rights reserved
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C.2 Numerical table for the differential gloss perceptual scale
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Gm ->
Dg v 0 5 10 15 20 25 30 35 40 45 50
0 11.51 9.59 7.93 6.49 5.26 4.23 3.36 2.65 2.07 1.60 1.22
5 15.51 13.14 11.03 9.18 7.56 6.18 5.00 4.01 3.18 2.50 1.95
10 20.33 17.49 14.92 12.61 10.56 8.77 7.21 5.88 4.75 3.79 3.01
15 25.95 22.66 19.63 16.85 14.34 12.10 10.12 8.38 6.88 5.59 4.50
20 32.28 28.60 25.14 21.92 18.94 16.23 13.79 11.60 9.68 8.00 6.55
25 39.17 35.20 31.38 27.76 24.35 21.19 18.27 15.62 13.24 11.12 9.26
30 46.41 42.27 38.21 34.27 30.50 26.93 23.58 20.47 17.62 15.03 12.71
35 53.78 49.60 45.42 41.29 37.26 33.36 29.63 26.11 22.81 19.7F 16.98
40 61.03 56.95 52.79 48.60 44.43 40.32 36.32 32.46 28.77 25,30 22.06
45 67.90 64.06 60.06 55.96 51.79 47.61 43.45 39.36 35.38 31.56 27.93
50 74.22 70.71 67.00 63.12 59.10 54.97 50.80 46.61 42 AT 38.40 34.46
55 79.81 76.73 73.40 69.85 66.09 62.17 58.12 53.98 49,80 45.62 41.49
60 84.61 81.99 79.10 75.96 72.57 68.97 65.17 61.22 5714 52.99 48.80
65 88.59 86.43 84.01 81.33 78.38 75.17 71.74 68.08, 64.24 60.26 56.16
70 91.77 90.06 88.10 85.88 83.40 80.65 77.64 7438 70.88 67.18 63.31
75 94.24 92.92 91.39 89.62 87.60 85.31 82.77 79:95 76.88 73.57 70.02
80 96.08 95.10 93.94 92.58 90.99 89.16 87.08 8473 82.12 79.25 76.11
85 97.41 96.71 95.86 94.84 93.64 92.22 90.57 88.69 86.54 84.13 81.46
90 98.34 97.86 97.26 96.52 95.64 94.58 9332 91.85 90.15 88.20 85.99
95 98.97 98.64 98.24 97.72 97.10 96.33 95.40 94.29 92.99 91.47 89.71
100 99.38 99.17 98.90 98.56 98.12 97.59 96.93 96.12 95.15 94.00 92.65
Gm ->
Dg v 55 60 65 70 75 80 85 90 95 100
0 0.93 0.69 0.52 0.38 0.28 0.20 0.14 0.10 0.07 0.05
5 1.50 1.15 0.87 0.65 0.48 0.35 0.26 0.18 0.13 0.09
10 2.36 1.83 1.41 1.07 0.81 0.60 0.45 0.33 0.24 0.17
15 3.59 2.84 2.22 1.72 1232 1.00 0.75 0.56 0.41 0.30
20 5.32 4.27 3.40 2.68 2.09 1.62 1.24 0.94 0.70 0.52
25 7.64 6.24 5.05 4.05 3.22 2.53 1.97 1.52 1.16 0.88
30 10.66 8.85 7.28 5.94 4.80 3.84 3.04 2.39 1.85 1.43
35 14.46 12.20 10.20 8.46 6.94 5.65 4.55 3.63 2.87 2.25
40 19.08 16.35 13.90 11.70 9.77 8.08 6.62 5.37 4.32 3.44
45 24.51 21.33 18.41 15.74 13.35 11.22 9.34 7.71 6.30 5.10
50 30.68 27.09 2373 20.61 17.75 15.15 12.82 10.75 8.93 7.35
55 37.45 33.54 29:81 26.27 22.97 19.91 17.11 14.57 12.30 10.29
60 44.63 40.52 36.50 32.64 28.94 25.46 22.21 19.22 16.48 14.01
65 51.99 47,81 43.64 39.55 35.57 31.74 28.10 24.67 21.48 18.54
70 59.29 55:17 51.00 46.81 42.66 38.59 34.64 30.85 27.26 23.89
75 66.28 62.36 58.32 54.18 50.00 45.82 41.68 37.64 33.72 29.98
80 72.74 69.15 65.36 61.41 57.34 53.19 49.00 44.83 40.71 36.69
85 78.52 75.33 71.90 68.26 64.43 60.45 56.36 52.19 48.01 43.84
90 83.52 80.78 77.79 74.54 71.06 67.36 63.50 59.48 55.37 51.20
95 87.70 85.43 82.89 80.09 77.04 73.73 70.19 66.46 62.55 58.51
10Q 91.07 89.25 87.18 84.85 82.25 79.39 76.27 72.91 69.32 65.54
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Annex D
(informative)

Differential threshold for visual gloss curve (JND estimates)

Estimated Threshold
B
T

3_
yiy
2_ L —
4,
A e b e N | £ Black H
: —— Regression for Black
O Cyan

: : O Magenta
0 1 | | | I
0 10 20 30 40 50 60

B80-degree Gloss Reading

IND/=0.14x G, % 0.14 x G

Figure D.1
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Annex E
(informative)

Gloss uniformity test charts, color values and result examples

nts)
d examples of gloss uniformity within-page measurement chart

Gloss Uniformity Test Target 1-1 v2.0, 05/14/2004

Figure E.1 — Gloss uniformity test chart 1-1

© ISO/IEC 2007 — All rights reserved 19
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20

Gloss Uniformity Test Target 1-2 v2.0, 05/14/2004

&v Figure E.2 — Gloss uniformity test chart 1-2
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Gloss Uniformity Test Target 1-3 v2.0, 05/14/2004

O
&?" Figure E.3 — Gloss uniformity test chart 1-3
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Gloss Uniformity Test Target 2-1 v2, 05/14/2004

Figure E.4 — Gloss uniformity test chart 2-1
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