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Colour measurement of carpets

British Carpet Technical Centre, BTG, Wira House, Leeds L5816 6QL, UK

With greater awareness now being shown by trading standards
officers in the retailing of carpets together with consumers
becoming more aware of their legal rights, the number of com-
plaints relating to colour matching of carpets has increased. In
the past, retailers and manufacturers have had to make subjec-
tive assessment as to whether samples have been a commercial
match or not, but this approach has invariably relied on nothing
more than personal opinion. Indeed, one of the commonest
complaints coming from today’s increasingly vigilant customer
is the colour mismatch between the supplied carpet and the
original sample chosen from the pattern book.

In the light of these problems, the
British Carpet Technical Centre, an
operating division of the British Textile
Technology Group, was sponsored to
undertake a programme of research by
several leading companies associated
with carpet production. Only recently
completed, the project had two
principal aims. The first was to formal-
ise acceptable pass/fail limits for colour
differences between carpets. The
second was to establish whether it is
possible to predict colour differences in
the finished product by taking meas-
urements of the yarn before the carpet
has been made up.

BCTC approached its aims by
collecting and measuring a wide range
of carpets and yarns (190 samples).
This range included different types of
carpet, such as velvet and hard-twist,
and plain coloured and heather yarns.
In all cases the carpets were cut pile.

Specimens of yarns and carpets were
examined using a Macbeth MS-2000
reflectance spectrophotometer and
measurements were recorded. After
this was done the values of L (light-
ness), 4 (red-green), b (yellow-blue), C
(chroma) and h (hue) for each speci-
men were calculated according to the
CIELAB 1976 equation for illuminant
D, (artificial daylight) and 10° observer
data. Also colour differences between
different batches were calculated using
the CMC (I:c) equation incorporated in
BS 6923 (1988).

In order to meet the first aim - to
establish pass/fail limits using an
objective formula, visual assessment of
the finished carpets was made by a
panel of 13 observers, including experts

from industry and non-experts to
represent the average consumer. A
criterion for measuring the accuracy of
each member was set up which
included the notion of ‘right’ answers
if the response agreed with the major-
ity, and ‘wrong’ answers if it was in the
minority. Therefore the colour consist-
ency of the carpet samples — 103 pairs
in all — was accepted or rejected
according to the majority decision of
the 13 observers. As with results of
visual assessment trials carried out for
other kinds of textiles, the number of
wrong decisions for the group en masse
was 17%, with individual results
ranging from 10 to 32%.

41 . it seems highly likely
that it will soon be possible
to predict colour values of
carpets from colour mens-
urement of their com-
ponent yarns 77

The ‘incorrect’ answers given by the
individuals brought in to represent an
average consumer ranged from 13 to
32%, with the observer who disagreed
most with the panel being more critical
in almost every case.

Once the figures for right and wrong
answers had been assimilated, BCTC
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then started to assess the efficiency of
the CMC (I:¢) colour-difference equa-
tion using comparisons of the visual
and instrumental observations as its
data. The CMC model is somewhat
flexible in that it allows different I and/
or ¢ values to be used as a means of
taking into account variations in the
relative importance of lightness and
chroma differences. In other sectors of
the textile industry it has been found
that the optimum values are! = 2and ¢
= 1 as a mark of acceptable colour
difference. However, it was felt that
observers would generally accept
greater lightness differences in carpets
because both the sides and ends of the
yarn are visible, and observation with
or against the direction of the pile
generally alters the lightness compo-
nent.

BCTC’s main concern was to estab-
lish whether the number of instrumen-
tal/visual disagreements could be
reduced by manipulating the lightness,
chroma and hue values as a means of
testing this hypothesis. A sample of /
values ranging from 2 to 5 were tested
with ¢ remaining constant at 1.0.
However, it would seem that the best
colour difference equation to use for
measuring carpets is CMC (2:1), which
produced 16.5% wrong instrumental/
visual decisions. Modifying the ratio l:c
did not produce significant improve-
ment.

Comparing the instrumental results
with visual results produced a pass/fail
limit of colour difference (AE) = 1.3
CMC (2:1) units. In other words,
samples with a colour difference less
than or equal to 1.3 would pass and
samples with a colour difference of
greater than 1.3 would fail.

The CMC (2:1) formula was then
used during work towards the second
objective, which was to assess the
viability of measuring the colour of
yarns as a means of predicting eventual
colour differences in the final carpet.
Initial results using this formula on
measurements of yarn ends found that
colour differences between yarn ends
were generally higher than the colour
differences between equivalent carpets
(in 24 out of the 31 pairs measured),
but correlation was poor. The lack of
correlation between the yarn and the
final carpet also applied when the sides



of the yarns were measured.

It was therefore decided to look at
the individual L, 4 and b colour com-
ponents of the yarns as a means of
colour-difference prediction. This
produced good correlation between
the Lab values of the yarn ends and of
the carpets, with the exception of two
samples of nylon high-lustre yarn
where the carpet had a long pile and
low tuft density. Correlation coeffi-
cients of 0.996 were calculated for Lab
{carpets) versus Lab (yarn ends),
excluding the two results for nylon
mentioned, Similar results came out of
equivalent testing of the yarn sides, but

once again there were problems with
two samples because of the nature of
the tuft density of the carpet.

BCTC then went on to examine
whether it is possible to predict colour
differences between carpets by calcu-
lating Lab values for carpets from
measured Lab values of yarn ends. This
examination showed poor correlation
of results and further work is obviously
needed. It was found that an accept-
able AFE pass/fail level could not be
achieved from simple calculations of
the L, 4 and b values of the yarn ends.
BTTG suggest that one contributory
factor may be tuft density, because the
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higher the density, generally, the more
the yarn ends are visible compared
with the sides. Although BCTC did not
arrive at a final conclusion to this
problem, its work has been useful as a
basis for further experimentation.
Future projects in this area could focus
on the reflectance data of the yarn and
carpets or on more complex analyses
of the lab data. On the basis that some
degree of success has been claimed
elsewhere, it seems highly likely that

it will soon be possible to predict
colour values of carpets from colour
measurement of their component
yarns.

Woodward Grosvener (WG) is the
Kidderminster-based manufacturer
that produces the well known.
Axminster and Wilton carpets and
rugs. It has invested heavily in a
new colour measurement technol-
ogy over the last few years and now
claims to be totaily up to date in its
production techniques.

As part of its computerised colour
control management system, the
company uses the Datacolor Tex-
flash with Osiris software, which
was acquired and commissioned
last September through Yorkshire
Colour Systems of Bradford, UK.

Woodward Grosvener uses the
system for its dyehouse procedures
to simplify colour selection auto-
matically in the complex area of
carpet colour measurement. It is
important that WG locates errors
and mismatches before bulk dyeing
for main production especially

The technology behind your Axminster carpet

because at least twelve types of yarn
are used in the Axminster and
Wilton ranges.

Dyehouse manager Glenn Price
claims that the Datacolor Texflash
has enabled WG to increase its
production speeds significantly, and
it has reportedly been used by non-
experts with satisfactory results.
‘Because it is easy to operate’, he
goes on to say, ‘people with a limited
knowledge of dyeing can use the
system with confidence, for example,
by adding to our shade library. This
is an on-going job and we are
extending this all the time, loading
and committing new colour stand-
ards as well as upgrading existing
ones within its extensive memory.’

A facility within the Texflash is the
ability to predict specific recipes
which can further eliminate errors
and prevent the unnecessary use of
dyestuffs.
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