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1. Purpose and Scope

1.1 This evaluation procedure provides
general principles and a procedure for de-
termining and describing the color differ-
ence of test specimens by visual compari-
son with a standard. The scope is to
standardize the procedure for visual color
difference evaluations of textile materi-
als.

2. Principle

2.1 The color of a specimen or speci-
mens and a reference standard are com-
pared and evaluated under specific light-
ing and viewing conditions. The
observed color difference can also be
compared with tolerance range speci-
mens.

3. Terminology

3.1 chroma, n.—the proportion of
spectrally pure color that expresses the
degree of departure from the gray of the
same lightness; i.e., brighter or duller.

3.2 hue, n.—the attribute of color per-
ception by means of which an object is
judged to be red, orange, yellow, green,
blue, violet or a combination of these.

3.3 lightness, n.—the amount of light
reflected from a non-self-luminous textile
material or the attribute of color percep-
tion by which such a surface is judged to
reflect more or less light than another sur-
face; i.e., darker or lighter.

3.4 metamerism, n.—the attribute of
two colored materials, which match un-
der one illuminant and to one observer,
but do not match when exposed to a dif-
ferent illuminant (having a different spec-
tral power distribution) or when viewed
by another observer.

3.5 reference standard, n.—a material
that defines the specific color to be
matched, and may also be used to define
other appearance properties, such as fin-
ish, texture and construction.

3.6 tolerance range specimens, n.—
selected specimens which deviate from
the reference standard in hue, lightness,
chroma, or in combinations of the three,
and impose a range of observable color
differences around the reference stan-
dard for evaluation purposes.

4. Uses and Limitations

4.1 This evaluation procedure is used

for the determination and description of
the magnitude of color difference of tex-
tile materials against a standard color
specimen.

4.2 When evaluating multicolored pat-
terns, each color is evaluated separately.

4.3 To determine if illuminant me-
tamerism is present, evaluate specimens
under more than one illuminant.

4.4 Only observers whose color vision
has been tested normal using either the
Farnsworth Munsell 100 Hue Test (see
10.1) or the HVC Color Skills Test (see
10.2) for color acuity shall perform this
procedure.

5. Apparatus

5.1 Illumination conditions. The source
under which the comparison is made
shall be determined prior to evaluation.
Sources simulating any of the following
CIE illuminants may be utilized (see 10.3
and 10.4):

Color
Illuminant Description Temperature

D65 Daylight 6500K ± 200
D75 Daylight 7500K ± 200
A Incandescent 2856K ± 200
F2 Cool White 4230K ± 200

Fluorescent

Note: Exceptions to these sources are ne-
gotiable by the contractual parties.

5.1.1 Specimens may be viewed with
UV illumination to test for the presence
of Fluorescent Whitening Agents (FWAs).

5.1.2 The recommended illumination
level at the specimen plane is in range of
1080-1340 lx (100-125 fc) (see 10.5).

5.2 Viewing environment. The speci-
mens will be placed on a flat, uniform
surface having no distortions or depres-
sions, matching the range of grays from
Munsell N5/ to N8/, depending on the
color of the reference standard (see 10.5).
The area surrounding the viewing area
shall be a matte surface matching Mun-
sell N6/ to N8/. The viewing environment
shall contain no other items, and shall be
shielded from extraneous light. Observers
shall wear clothing of neutral color, and
there shall be no reflection on the speci-
mens from surrounding surfaces. Table I
summarizes the recommendations of

ASTM Standard D 1729-96 for evalua-
tion environment, for both general and
critical color difference determinations.
The recommendations contained in Table
I are more restrictive than this procedure,
but are within the limits described above.

5.3 Viewing geometry.
5.3.1 Option A. The specimen plane

and illumination source shall be parallel
to each other and aligned so that the light
flux is incident at the center of the speci-
men plane, which is set at a 35 ± 5° angle
relative to the horizontal. The observer
shall view the specimens at a 90° angle,
relative to the plane of the specimens.
This option shall not be used for evalua-
tions of glossy or non-matte specimens.
The observer shall take care when evalu-
ating specimens not to block the incident
light from the source.

5.3.2 Option B. The illumination
source is horizontal. The specimen plane
shall be horizontal, resulting in illumina-
tion incident at a 90° angle, relative to the
specimen plane. The observer shall view
at a 45 ± 5° angle relative to the speci-
men. This option shall be used for either
glossy or matte specimens.

5.3.3 Option C. The illumination
source is horizontal. The specimen plane
shall be at a 45 ± 5° angle to horizontal,
resulting in illumination incident at a 45°
angle relative to the specimen plane. The
observer shall view at a 90° angle relative
to the specimen. This option shall be used
for either glossy or matte specimens.

5.3.4 Option D. The illumination
source is horizontal. The specimen plane
shall be adjustable and set at an angle to
the horizontal. The viewing angle of the
observer to the specimen, therefore, will
vary accordingly. When using this option,
it must be reported at which angle the
specimen plane is set. This option shall
be used for either glossy or matte speci-
mens.

5.3.4.1 Examples (see Fig. 1). Option
D is the preferred viewing position.

5.4 Color Temperature Meter or Pho-
tometer. Check with the manufacturer of
the viewing environment for “accept-
able” illuminance and chromaticity coor-
dinates for each of the illuminant simula-
tors. Insure that the color temperature
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meter or photometer is within factory cal-
ibration specifications. Prior to measure-
ment, the illuminant simulators should be
powered on and allowed to stabilize.
Generally this may take from 15-30 min.
Place the instrument inside the illumi-
nated viewing area. The instrument’s sen-
sor should be facing the incident light,
placed on the viewing area floor and in
the center. Without obstructing the path
between the incident light and the sensor,
measure and record the colorimetric data
and/or illuminance data. Determine that
the viewing environment is within the
manufacturer’s specifications.

6. Test Specimens

6.1 Prior to comparison, all color stan-
dards and test specimens shall be condi-
tioned to avoid differences, which may be
caused by temperature and humidity (see
10.8).

6.2 Recommended specimen sizes
noted below are to be used only if the test
method being used does not include speci-
men size requirements (see 10.7).

6.3 Dyed woven or knitted cloths. The
test specimen shall be a representative
rectangle of cloth, a minimum dimension
of 100 mm in the lengthwise direction by
200 mm wide, whenever possible. Multi-
colored specimens shall be of size to in-
corporate all colors in the pattern. All sur-
faces shall be clean and free from stains
or soiling. Remove torn edges, markings,
or other marks from the specimen. Speci-
mens shall be cut at least 150 mm from
the selvage, and seam areas shall be
avoided.

6.4 Narrow cloths, braids, tapes, web-
bings. The test specimen shall be a mini-
mum of 200 mm in length and full width,
as received.

6.5 Loose fiber. The test specimen
shall be carded and made into a suitable
size lap or pad.

6.6 Threads and yarns. The test speci-
men shall be in skein form, wound on a
card to form a compact area of parallel
yarns, or knitted to suitable size. Card
windings shall be of sufficient thickness

to conceal the card. The card shall not be
bowed by tension of the wound yarns.

7. Procedures

7.1 The lighting conditions at the spec-
imen plane shall be tested using a color
temperature meter to ensure compliance
with the specification in 5.1 above. In ad-
dition, the user shall test the viewing area
for illumination uniformity. The intensity
of illumination shall not deviate more
than 25% from the center to the viewing
edges of the specimen.

7.1.1 The illuminant simulator shall be
tested four times per year, or as recom-
mended by the equipment manufacturer
(see 10.4).

7.2 Different color difference evalua-
tion procedures, as listed below under
7.2.1 and 7.2.2, may be required for dif-
ferent applications. Each of these proce-
dures may be used with apparatus from
Options A, B, C or D. Observers shall al-
low their vision to become adapted to the
lighting conditions for at least 2 min prior
to making an evaluation. This require-
ment shall apply again if the lighting con-
ditions are changed; i.e., use of another
source.

7.2.1 Tolerance range specimen proce-
dure. The reference standard shall be
placed on the specimen plane. The toler-
ance range specimens shall be placed
around the edge of the reference stan-
dard, contacting it at its edges. The test
specimen shall be placed on the specimen
plane adjacent to the standard with
lengthwise directions parallel. The refer-
ence standard and specimen shall both
face up unless otherwise specified. Any
directional specimens shall be oriented in
the same direction. Non-directional speci-
mens shall be placed with their lengths in
the same or opposite (180° rotation) ori-
entation. The viewing distance shall be
700 ± 150 mm while performing the
color difference evaluation.

7.2.2 Test specimen vs. reference stan-
dard procedure. The test specimen shall
be placed on the specimen plane adjacent
to the reference standard with lengthwise

directions parallel and adjacent. The ref-
erence standard and specimen shall both
face up unless otherwise specified. Any
directional specimens shall be oriented in
the same direction. Non-directional speci-
mens shall be placed with lengthwise di-
rections in the same or opposite (180° ro-
tation) orientation. The observer shall
stand in front of, and perpendicular to the
specimen plane, taking care to avoid
blocking the light. The viewing distance
shall be 700 ± 150 mm while performing
the evaluation.

7.3 Multiple specimen procedure.
Evaluations should be made as quickly as
possible, since prolonged viewing affects
the observers’ ability to evaluate.

8. Evaluation

8.1 Determine the color difference in
terms of lightness, chromaticity and hue
relative to the standard.

8.2 Evaluation options:
8.2.1 Tolerance range evaluation. The

observer shall determine if the color dif-
ference between the reference standard
and a test specimen is within the toler-
ance range, or is greater than the toler-
ance range.

8.2.1.1 A description of the color dif-
ference between the reference standard
and a test specimen shall include terms as
designated in Table II.

8.2.2 Magnitude evaluation. The ob-
server shall determine the magnitude of
color difference between a test specimen
and reference standard by assigning val-
ues from Table III. For evaluating color
changes resulting from colorfastness
tests, see AATCC Evaluation Procedure
1. See 10.9 for specific application within

Table II—Color Difference Direction 
Descriptors

Lightness Lighter, Darker
Chroma Brighter (or more chroma), Duller 

(or less chroma)
Hue Redder, Greener, Yellower, Bluer

Fig. 1—Viewing positions for Options A, B, C and D (preferred option).

35 ± 5° 45 ± 5° 45 ± 5° Variable

Variable

LuminaireLuminaireLuminaire
Luminaire
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