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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document addresses the methods and procedures for testing the humidity fastness of reflection
colour photographic prints exposed to high humidity. This is of particular relevance to dye-based ink-
jet prints or dye diffusion process prints[111112][13][14][15][16]{17]

Some types of colour photographic prints suffer from changes in image appearance when exposed to a
high relative humidity environment. The observed changes relate to colour, tone and loss of sharpness
caused by horizontal and vertical diffusion of colorants as a result of exposure to elevated humidity:.

The

levated humidity can arise from:

a)
b)
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lhumidity environment;

0
Lages that have confrasting background colours. The size of the higher density area

grea when the higher density area is small.

bxposure to high relative humidity of the environment of the display area or storage sy

rapped moisture as a result of stacking prints, or inserting them into albums,"in a |

rapped moisture as a result of stacking prints, or inserting them into albums, before s
ime has elapsed.

For the investigation of cases b) and c), the “sealed bag” method-within the thermal test I
opted.

efore, humidity based on meteorological data and users'dbehaviour was considered in
ippropriate test conditions for the humidity fastnessitest. The test method stipul

e deterioration of dye-based prints caused by high humidity is often detectable by t
hcteristics.

Blur (sharpness loss), change of colour apd/or tone is observed.
he deterioration is observed in highér humidity, commonly over 80 % RH or over 90 ¢
[he deterioration can occur in a relatively short time, even within one or two weeks.

ligher density images, orimages that contain more secondary or mixed colours, a
re affected. The largést change is usually observed at the boundary of different cold

he deterioration beCause the solvent and water of the ink diffuses to the adjacent lg

mportant totake into account these characteristics when determining the appropria
est conditions.

ace;

ligh relative

ifficient dry

50 18936 can

Hetermining
ated in this

he following

o RH.

re generally
urs, or with
also affects
wer density

te test chart

docunient makes use of a checkerboard pattern that allows assessment of humidity-induced blur

by m|

edns of a relatively simple colorimetric measurement(12],
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INT

ERNATIONAL STANDARD ISO 18946:2023(E)

Imaging materials — Reflection colour photographic prints

1

Method for testing humidity fastness

Scope

This document describes test methods for evaluating reflection colour photographic prints with regard

to ct
NOT
The

ATIZES 1T IMTAEE dpPeararce TeSulting fTonT eXpoSUre to Mg retative ramidity:
H Testing under low humidity conditions is described in ISO 18949.

bbserved changes relate to colour, tone and loss of sharpness caused by hofizontal

diffulsion of colorants from exposure to elevated humidity levels. Other humjdity-related f

as mj

to hymidity cycling, are outside the scope of this test method.

Alth

ugh the method and procedures described in this document can be used to test

hardfopy technology, it is particularly appropriate to systems where the colorants are i
mechanism involving the diffusion of colorant into image-receiving layers (for example i
diffulsion processes) or applied onto uncoated fibrous materidls such as paper.

2
The

Normative references

following documents are referred to in the text in such a way that some or all of t

constitutes requirements of this document. Far‘dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 18913, Imaging materials — Permanence — Vocabulary

ISO/TR 18931, Imaging materials — Recommendations for humidity measurement and contrd

ISO 18941, Imaging materials + Colour reflection prints — Test method for ozone gas fading

ISO

imagles

13655, Graphic technplogy — Spectral measurement and colorimetric computation for

ISO/CIE 11664-4, Colerimetry — Part 4: CIE 1976 L*a*b* colour space

3

Terms and definitions

For the-purposes of this document, the terms and definitions given in ISO 18913 and the foll

and vertical
actors, such

puld and mildew growth, and physical damage, such as curl, cockle, cracking or delampination due

any colour
pplied by a
hkjet or dye

heir content
applies. For
hts) applies.

l

stability

graphic arts

bwing apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

31

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

colour fringing
area of anomalous colour, most visible around a printed edge

Note 1 to entry: The cause is colorants that diffuse laterally at different rates. It is visually analogous to chromatic

aber

ration effects seen in images from simple lens systems.
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3.2

operational fluctuation

positive and negative deviations from the setting of the sensor at the operational control set point
during equilibrium conditions in a laboratory accelerated weathering device

Note 1 to entry: Operational fluctuations are the result of unavoidable machine variables and do not include
measurement uncertainty. Operational fluctuations apply only at the location of the control sensor and do not

imply uniformity of conditions throughout the test chamber.

[SOURCE: ASTM G113-22]

3.3

operationa
range arouf
area, within

[SOURCE: A

4 Requil

This docum
reporting. [J
print lifetim

| uniformity
1d the operational control point for measured parameters within the intended-expq
the limits of the intended operational range

5TM G113-22]

fements

ent specifies a set of recommended test methods with associated+equirements for perm
ata from these tests shall not be used to make life expectaficy claims, such as time-h
e claims, either comparative or absolute. Conversion of data obtained from these met

for the pur
applicable I

The test md
the stability
of this docy
image mate
in complian
comparing
equipment Y

5 Outline of test procedure

The checker
(50+10) %

The test samples shall be-conditioned, positioned with unrestricted airflow, for (24 + 2) h at (23 =

and (50 * 5)
The printed

The colour

!

ose of making public statements regarding product lifé shall be in accordance wit
ternational Standards for specification of print life.

thods in this document might be useful as stafid-alone test methods for comparis
of image materials with respect to one specific failure mode. Data from the test met
ment may be used in stand-alone reportifng of the absolute or comparative stabili
rials with respect to the specific failure mode dealt with in this document, when rep
ce with the reporting requirements 6f-this document. Caution shall be exercised 1
fest results for different materialss €omparisons shall be limited to test cases tha
vith matching specifications andmatching test conditions.

board patternl12] shgwn in Figure 1 shall be printed at (23 + 2) °C and in an environmg
RH.

% RH.

samples:shall be exposed to high humidity as specified in Clause 7.

sure

itted
ased

hods
h the

bn of
hods
y of
rted
when
L use

nt of

2) °C

idity

patches shall be measured using CIELAB colorimetry before and after the hum

exposures.

he colour ditference AE ¢ab for the patches of the checkerboard pattern shall be calcu

according to Formula (1) in Clause 9.

This document stipulates two test methods: A and B.

ated

Method A demonstrates the degree of the deterioration (AE *ab of the printed image) quantitatively in a

fixed humidity condition, i.e. 25 °C and 85 % RH, for a given period of time. Four weeks is the
recommended duration. One, two or eight weeks durations can be used. Method A is most useful for
research and development of printing systems or printing materials where the humidity fastness of
many samples can be screened and closely compared.

Method B demonstrates the limitations of printing systems and materials by analysing data from tests
at various levels of humidity, i.e. 25 °C for two weeks at three or more humidity levels chosen from 60 %

© IS0 2023 - All rights reserved
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RH, 65% RH, 70 % RH, 75 % RH, 80 % RH, 85 % RH, 90 % RH and 95 % RH, and showing where each

sample starts to show significant changes with respect to the average AE*ab of 84 patches. Method B is

especially useful for communicating with end users who will be able to recognize the high humidity
limitations for each product tested.

The test procedures are summarized in Table 1.

Table 1 — Summary of test procedures

Steps Procedures and test conditions
“l lesttarget LNeCRernodrd patteril Snowll 11 FIgUre 1
Sanpple preparation | Temperature .
arfl’d RH (23 % 2)°Cand (50 + 10) % RH
Temperature
23 +2)°Cand (50 +5) % RH
Sanple conditioning and RH ( ) ( )%
Duration (24 = 2) h, unrestrictedairflow
25°Cand 85 %RH
Method A Recommended durdation of 4 weeks
o One, two or eight week.durations can be used
Huinidity exposure —
25 °C for two weeks at thkeée or more humidity levels thosen
Method B from 60 % RH, 65 % RH,;70 % RH, 75 % RH, 80 % RH, 85 % RH,
909 RH and 95 % RH
Method CIE colorimetry confokiming to measurement condition M0 pf1SO 13655
Measurement "
Parameter | AE"  of 84 patchés'in Figure 1 before and after the humidjty exposure
R " Method A Measured deterioration at a fixed humidity
epor
P Method B Highest limit humidity without significant deteriorgtion
6 S$ample preparation
6.1 | General
The ¢heckerboard pattern shown in Figure 1 shall be printed at (23 + 2) °C and (50 = 10) %|RH.
The test samples shall.be)conditioned for (24 + 2) h at (23 + 2) °C and (50 * 5) % RH befdre humidity
expofsure, positioned‘with unrestricted airflow.
The |sample helding environment shall be substantially ozone-free [<2 nl/1) avdrage ozone
concentration gver any 24 h period] for ozone-sensitive samples, as determined in accordance with
ISO 18941."A“material that is not sensitive to ozone shall have demonstrated no measurpble D ;. or
prinfed.patch colour change at ambient ozone exposure levels and measurement condition femperature

and humidity, over time periods consistent with measurement and test-staging time periog

S.

At least two replicate prints are required for each test case. Replicates shall be located for testing in
different regions of the test chamber volume.

It is recommended that reference samples be included in every exposure test to track consistency of the
test procedures as well as unintended changes of test conditions[10],

1) 1nl/1=1ppb (1 x 10-9). Although the notation “ppb” (parts per billion) is widely used in the measurement and
reporting of trace amounts of pollutants in the atmosphere, it is not used in International Standards because it is
language-dependent.
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6.2 Test target

The checkerboard test pattern (see Figure 1) shall be used as the test target. The ISO 18946 humidity
test target is contained in the image permanence test target collection that is available at https://www
.imaging.org/site/IST/IST/Standards/Image Permanence Targets.aspx

The standard humidity print stability digital test file shall be downloaded and maintained in the tiff file
format. No lossy image or file compression shall be applied to the target file. The digital file resolution
shall be maintained as 600 dpi. The humidity print stability digital test file is encoded in sRGB, defined
as per IEC 61966-2-1[8], and uses the tiff format with the sRGB ICC profile embedded. After downloading,
the humidity print stability digital test file shall be retained in that format and encoding with the ICC

profile retaifred:

NOTE 0Of
compression
use in a test ¢

This test p4
checkerboal
changes in ¢
pattern of i
line quality

The RGB values for each patch of the test target are shown in Annex8) Table B.1.

This test ta
pattern. Th
exposure sH
value of CIE
cannot dete
requiremen

It is recomnpended that a printed reference be kept in a freezer after conditioning and that it be

for the addit
comply with
less than 50

her file formats that retain the state of exactly unchanged pixel encoding values§) no
nvironment.

ittern contains all of the cyclic combinations of Y, M, C, R, G, B, white and black
d pattern. Rows 1, 7, 13 and 14 consist of solid-fill colour patches, which are used to eva
olour quality. Rows 2 to 6 and 8 to 12 consist of colour patches with a fine checkerh
hterleaved colour squares which manifest colour changes that¢correlate well with Iqg
raused by lateral migration of colorants.

Fget was created to measure both colour and tone.change and blur of the checkerh
e change in the CIELAB colorimetric value of eacly,patch in Figure 1 caused by hum
all be measured as specified in Clause 8. However, the measurement of the colorim
LAB of the checkerboard pattern is not alwaystaccurate in detecting line profile changg
Ct image sharpness loss if there is no colorimétric change in the checkerboard pattern|
[ for visual evaluation is covered in 10.44.,

ional visual evaluation, comparing it to the humidity-exposed samples. The freezer s}

% RH.

lossy

embedded sRGB ICC profile, and 600 dpi, can be treated as equivalent to the tiff format/for inlernal

as a
luate
oard
ss of

oard
idity
etric
asit
. The

used
jould

the cold storage conditions given in ISO 18920, ensuring in particular that the humidjity is
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6.3

Whe
each
obje(

The
samyj

Note

O© 00 N O U1 & W N =

[EN
o

e S
w N R

—_
o

)
Figure 1 —@N target for humidity fastness test

h making prints fo@éahumldlty test, the manufacturer's recommended printer driver
applicable medi hould be used. Other printer driver settings may be used deper
tives of the t e driver setting used shall be reported.

Printer driver Settl

standard et file shall be used, with no density or colour adjustment, when prepa

les. %

&?ﬁe term “printer driver” refers to the (set of) software components that enable(s) co

betwp

settings for
1ding on the

ing the test

mmunication

a computer and a printer, allowing the computer to send print commands and control

the printing

process. Other terms, that are interchangeably used include printer (or printing) software, device driver for
printing, printer controller, printer management software, print utility or print processor.

6.4

Printing conditions

The test samples shall be printed in accordance with the manufacturer’s recommended procedures for
each printing system. The temperature and humidity for printing shall be (23 + 2) °Cand (50 + 10) % RH.

6.5

Sample conditioning

The printed samples shall be conditioned for (24 + 2) h at (23 + 2) °Cand (50 + 5) % RH before humidity
exposure, positioned with unrestricted airflow. This is not mandatory for traditional chromogenic
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prints and electrophotographic prints. These prints shall be prepared within one month of the starting
time of the test.

Although it is common to condition printed samples for two weeks before the image stability test,
this test method stipulates a shorter conditioning time. This better replicates actual user practice and
accounts for the fact that most inkjet manufacturers recommend drying prints for 24 h or overnight
before framing or placing in an album. In some systems, prolonged conditioning can improve humidity
fastness by removing not only water from the media, but also organic solvents in the ink, both of which
can contribute to the diffusion of colorants.

The sample holdlng environment shall be substantlally ozone- free [<2 nl/l average ozone concentration

7 Humidity exposure

7.1 Equipment and calibration

A test chamber which can control temperature and humidity to withiir the specifications described
below shall pe used.

Each test chamber shall be calibrated for relative humidity control and measurement accuragy by
using a chilled mirror hygrometer or other type of measurement'device as stipulated in ISO/TR 1$931.
The calibration shall include the full temperature and relatie humidity ranges that are to be used in
the ensuing|test processes. A check of the calibration shall be performed when there is any indicption
of sensor faflure. Ongoing use of redundant sensors isfecommended so that sensor integrity cqn be
ascertained

7.2 Test ¢nvironment control

The relative¢ humidity shall be maintained and controlled throughout testing with an operatjonal
fluctuation pf within +3 % RH of aim. The 24 h running average of the operational fluctuation, samppled
at least every 15 min, shall be within-#1 % RH of aim. The running average shall not include the test
condition trpnsition time (of not more than 1 h) after operation at the test condition has been initiated.
Operational{uniformity of the equipment at the test conditions shall be evaluated prior to the start ¢f the
test and sha|l be within £3 % RH of aim, at a constant temperature. Regions of the test chamber shall be
selected forfuse to comply{with the required operational uniformity conditions. If the running ave¢rage
of the oper:Iional fluctuation does not meet the requirement, it shall be documented and explainef.

The air temperaturevshall be maintained and controlled throughout testing with an operatjonal
fluctuation pf withih +2,0 °C of aim. The 24 h running average of the operational fluctuation, samipled
at least every 15 min shall be within #1,0 °C of aim. The running average shall not include the test
Condltlon tr llDlLlUll |.uuc \Uf llUL mUl A>3 than L h) aftcl UlJCl ClLlUll aL thC LCOoLu CUndiLlUn hao bCCll lllll—l ted.
Operational uniformity of the equipment at the test conditions shall be evaluated prior to the start of
the test and shall be within +2,0 °C of aim. Regions of the test chamber shall be selected to comply with
the required operational uniformity conditions. If the running average of the operational fluctuation
does not meet the requirement, it shall be documented and explained.

The airflow shall be sufficiently high to produce uniform temperature and humidity conditions in the
chamber.

The test chamber design shall be such that it eliminates the possibility of light exposure on the print
surface.

Because of the potential sensitivity to air pollution for some imaging materials, the tests described
in this document shall be run in as near to pollutant-free conditions as possible. One way to comply

6 © IS0 2023 - All rights reserved
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with the requirement for pollutant-free conditions is to use humidified environmental chambers in a
laboratory with an average ozone concentration of <2 nl/1 over any 24 h test period.

Recent work has shown that, for those materials studied (and especially so for the porous inkjet
media), the effects once thought to be light-fade reciprocity failure are actually dark interactions of
atmospheric pollutants with the printsl12l. Separate testing for sensitivity to atmospheric pollutants

shall

7.3
The

be conducted following the methods specified in ISO 18941.

Method A — Fixed humidity condition

print samples shall be held at 25 °C and 85 % RH for a given period of time. Four weeks is the

recoj
eithe
be re
the p
hum

7.4

The |
from

Colot
recol

8 ¢

r more sensitive or less sensitive to humidity than typical materials. The test durati
ported. Other test conditions for the temperature and humidity may be also applied d
urpose of the test, e.g. 30 °C or 40 °C for the temperature and 70 % RH, 80 % RH-or 90
dity. Colorimetric measurements shall be done before and after the humidity*exposur

Method B — Multiple humidity conditions

brint samples shall be held at 25 °C for two weeks at each of three'or more humidity 1¢
60 % RH, 65 % RH, 70 % RH, 75 % RH, 80 % RH, 85 % RH, 90 % RH and 95 % RH.

imetric measurements shall be done before and after’thé two-week humidity exp
nmmended that additional measurements should be done.after one week.

Colorimetric measurement

Patcles Al to F14 shall be measured as follows.:

Meaq
be c(
contl
samj

a)

3

urements, and the holding of samples:for measurement and next test phase prepa
nducted either in a controlled environment with no time constraint [see list item a)]
rolled environment with a timeconstraint [see list item b)]. The measurement envir
le holding environment can influénce measured densities.

) Samples shall be kept in dark conditions of (23 + 2) °C and (50 + 10) % RH w

environment-shall be substantially ozone-free (<2 nl/1 average ozone concentrati
24 h period) for ozone-sensitive samples, as determined in accordance with I§
materiabthat is not sensitive to ozone shall have demonstrated no measurable D,
patch.colour change at ambient ozone exposure levels and measurement condition t

[he controlled environmentywith no time constraint shall meet the following conditions.

mmended duration. One, two or eight weeks durations may be used when testing majerial that is

n used shall
epending on
o RH for the
PS,

bvels chosen

psures. It is

ration, shall
or in a less
onment and

wn

hile waiting

for measureménts to be taken and while holding between test stages. The sample holding

on over any
0 18941. A
L or printed
emperature

and-humidity, over time periods consistent with measurement and test-staging tinje periods.

)& The controlled measurement environment with no measurement process time con

straint shall

meet the Tollowing set oI conditions. The ambient 1lluminance on the sample surfac

e shall be no

greater than 200 1x, the temperature and humidity shall be (23 * 2) °C and (50 * 10) % RH, and

the environment shall be substantially ozone-free (<2 nl/1 average ozone concen
any 24 h period) for ozone-sensitive samples.

tration over

b) When sample holding or measurement, or both, are conducted in the less controlled environment,
samples shall be held or measured in the less controlled environment for a maximum of 2 h for each
test stage. The less controlled environment may be unfiltered for ozone and shall have a maximum
of 75 % RH and 30 °C, with an ambient illuminance on the sample surface of up to 1 000 Ix.

NOTE 1

Stray light decreases the accuracy of measurements taken in less controlled lighting environments(20]

[21], Shielding the measurement instrument from direct lighting so that the actual measurement surface lighting
is no more than 200 Ix can improve measurement accuracy and repeatability.
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The temperature and humidity tolerances for the sample holding and measurement environments apply
specifically to the vicinities in which the samples are held and measured. Operational fluctuations,
operational uniformity and uncertainty of measurement shall be contained within the stated tolerances
in those vicinities.

The colour difference shall be measured using the MO measurement condition of ISO 13655 for the
relative spectral power distribution of the flux incident on the specimen surface. White backing is
recommended in accordance with ISO 13655. Report the backing used or report the material opacity,
according to ISO 2471[1], such that the backing has no influence on the measurement. Measurement
conditions shall be consistent throughout the testing process. In accordance with ISO 13655, calculated
tristimulus values and corresponding CIELAB values shall be computed using CIE illuminant D50 and
the CIE 193] standard colorimetric observer (often referred to as the Z° standard obServer).

NOTE2 W
backing has 1

ith completely opaque materials, such as the aluminium substrate used in outdoor. festing, the

o relevance.

A single me
particular t
values of th
Replicate prj

measured on the same instrument as its initial readings. According to best practice, in the ca

equipment
determined
be used whd

with the knpwn offset.

NOTE3 It
offsets can |
preferred to

cold storage methods.

9 Data analysis

Patches A1
Colorimetry

L*a*b* valu
measured a

AE*,, is calg
AE*,p

where L* q

asurement instrument shall be used for all of the measurements takefpertaining
pst. For example, initial patch values of a test target print and subsequent degraded
ht particular test target print shall be measured using the same medSurement instru
ints may be measured on separate measurement instruments as lopgas each is consist

failure, the test should be invalidated. A replacement instrument with a known o
for the test measurement conditions and materials such as those currently under test
n the original instrument is not available. In this case, allkmeasurements shall be corr¢

is useful to retain freezer check print samples of the.fieasurement materials so that instry
e measured if needed. Offset measurements from-materials matched to those under teg
measurements using BCRA (British Ceramic Research Association) tiles. Refer to ISO 18920

o F14 shall be measured as described in Clause 8, before and after the humidity expos
defined in ISO/CIE 11664-4-shall be used.

bs for each patch, measured after the humidity exposure test, are compared to v
‘ter sample conditioning prior to humidity exposure.

ulated using For'mula (1):

V(L — L)% (a; —ag ) +(b; —by )

*, anhd b* are the colour coordinates at the initial time 0 and at time ¢, as defing

ISO/CIE 116

to a

h
hent

ently
se of
ffset,

may
pcted

ment
t are
4] for

ures.

hlues

€y

bd in

69-4 (see also ISO/CIE 11664-12] and ISO/CIE 11664-2(3]),

In this test method, the initial values thus refer to measurements made on each colour patch just after
sample conditioning, and values at time t are the data for the corresponding patches re-measured after
humidity incubation at time ¢.

AE is the average of the AE values of the 84 patches (Al to F14) shown in Figure 1. AE shall be
calculated as follows:

- AE* .
AE=2—83:(1) 2)

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=02b0b5dadd81a7dc8e8c0e00b6c327c8

ISO 18946:2023(E)

where

i is Al to F14;

AE",, (i) is the AE",, value of the ith patch in the 84 patches of the test target shown in

10 Test report

10.1 General

Repdrting based singly on this test method shall be restricted to reporting the specif
fastress test result and shall include reporting of the humidity (% RH) and temperature tes
and the test time duration.

Userf are cautioned that results from this test method apply only to the spegific systemn
exanjple, in inkjet systems, a specific ink used with a specific paper may have very diffd
from|another. The test report shall include this disclaimer.

10.2 Samples information

The following sample information shall be reported:

a)

b)

‘)
d)

10.3 Test conditions

The following test conditions-shall be reported:

a)
b)

10.4) Results

10.4{1-General

Figure 1.

for digital output samples, the printer model, printer driver version, printer driver sett
front panel settings, the name of the host application“ised in generating the print an
¢ontrols selected in that application;

the cartridge configuration, ink, donor or colotfant used (manufacturer’s name and par
the paper used (manufacturer’s name and model number) and any other necessary infyg

for silver-halide-based samples, the-processing conditions (i.e. chemicals, procedure
the print file can be reproduced byanother user of this document.

femperature, humidity, duration and airflow (if known) for humidity exposure;

tlype of colorimeter or spectrophotometer, light source and measuring parameter.

ic humidity
[ conditions,

tested. For
rent results

ngs, printer
d the colour
[ number);
rmation;

5), such that

The values of AE shall be reported.

NOTE

The colour difference, AE , which is measured on the checkerboard patches after humidity exposure,

is used as an indirect measure of colour bleed. The standard interpretation of AE values in terms of "just
noticeable" colour differences is thus not applicable. Instead, a specific correlation between AE and visual
perception of blurriness (loss of sharpness) and tonal changes due to humidity-induced bleed has been
determined for the purpose of this document. According to a psychophysical study[l2], the change which affects

the value of the actual photograph corresponds to a AE of Clause 7. However, this document does not refer to
any criteria, because these vary depending on the scenes captured or the usage of the photographic prints.

An example of the correlation between psychophysical evaluation and AE is demonstrated in Annex A.
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Additionally, any visual observations of print quality degradation, such as sharpness or colour fringing,
and physical deformations, such as curl, cockle, cracking, or delamination, that occurred during the test
shall also be reported.

10.4.2 Method A

The values of AE for one, two, four or eight weeks' humidity exposure shall be reported.

10.4.3 Method B

The values
reported.

10

£ AL for tyvan vnalec hyymaidityy avmaciiyen af nach walativn et diey 1aunl +actnd (‘1'\"11 be
A O tWo—We ek HHaIty—eXposSuFe—atr—eachTe Ve HHaty e ver—e5tee—519
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Annex A
(informative)

Correspondence to psychophysical evaluation

The test methods described in this document provide AE as the test results. The correlation between

thisy

The
in Rq
a snd
in sq
expe|
side

The (
Figu

Key

AE

d

Y psychophysicakscore

a

b

gverage of AE (coloup difference) values

ralue and the psychophysical evaluation is demonstrated in this annex.

letails of the test evaluation and the psychophysical evaluation demonstrated hefe a
eference [12]. The humidity test target and photographic images of a portraita la
ipshot were printed with a total of 14 inkjet materials. Those prints were @xposed
veral different conditions. The psychophysical evaluation was performed‘ by ten
rience in evaluating printed images. The set of the exposed print and thefrésh print wg
by side and evaluated.

orrelation between the psychophysical evaluation to the measuredand calculated AE|
e A1

c o ©
2 A
[ ] PY [ ]
1
0 -
0 5 10 15 AE

Food.
0O0r.

NOTH

e described
dscape and
to humidity
people with
Is compared

is shown in

The scale used for the psychophysical evaluation and other details are described in Refe

rence [12].

©ISO

Figure A.1 — Correlation between psychophysical evaluation to AE
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