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Visual Evaluation of Check Pattern Fabrics Schemed Deep and Pale Color
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Graduate School, Bunka Women's University, Shibuya-ku, Tokyo 151-8523
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Although research on the patterns of fabrics is done frequently, studies in which the conditions of
composing patterns are regularly changed are few and far between. In order to construct a model for
plaid pattern, 12 samples of two-color schemes combining deep and pale same-color systems (blue, red
and yellow systems), were made regularly, and their visual characteristics were compared and
investigated.

In this study, each pattern sample was made using a combination of two of three selected stripe
widths in golden section, and pale and deep shades of one of three colors, following the ITOI creator
design system.

For evaluating the samples, sensory tests were carried out using the SD method. In addition, the
colors were measured, and the relative lightness and relative chroma for the samples were calculated.
Thus their relations to the sensory evaluation were investigated. The results are as follows:

1) As to the relation of the relative lightness and the relative chroma for the 12 samples (within a
same-color system) of the plaids, the blue and red systems showed high correlation, but in the yellow
system, no correlation was observed. The blue system showed a positive correlation, and the red system
showed a negative correlation. In this way, the difference of the attributes of colors was observed
according to the color systems.

2) By using the SD method, it was determined that colors affected sensory evaluation rather than
the pattern designs.

3) In the blue system, the difference among the samples was large for the item related to the
brightness of the sensory evaluation. In the red system, the range that the relative chroma can take
was wide, and for the item related to the vividness of the sensory evaluation, the difference among the
samples was clear.

4) As a result of analyzing the main components of 12 items for colors, the red and yellow systems
showed similar tendencies, while those for blue were different.
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Table 1 Stripe width and color of check pattern

warp yam weft yarn
A B ClA|B|C
width (cm) 1.2119]13111.2(1.9]3.1
density (1/width) { 24 | 38 | 62 | 16 | 25 | 41

color 1. pale color
2. deep color
pattern No.
765 345 924 727
A1A2 B1 B2 B1 B2 Cl _ c2
. A" '
B'1 A\ c B"1
B'2 B'2
c'2
684 643 509 321
AZ B1 Al B2 B2 C1 Bi1 C2
A'2 A" B'2 8"
B"1 B'2
a1 c2
216 257 922 138
AZ B1 B2 C1 Al B2 Bl C2
B2 A'2 8" A"l
B'1 B'2
ch C2
Fig. 1. Design of check patterns—confusing number

of check patterns
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Table 2 Measurement conditions of color

Apparatus COLOR MEASURING SYSTEM-3 80
Area Diameter 1cm

Incidence of light Along weft direction

Frequency three times

Indication of color Munsell system

Table 3 Color of warp and weft yarn, and overlap

with warp and weft

color color of yamn color to overiap
(HV/C) welt-taP 1 2
Blue |1| 2.0PB6.9/3.8 1 1.6PB7.2/3.7 |2.6PB5.4/2.1
2| 6.3PB3.2/1.3 2 2.3PB4.7/2.5 |5.9PB 3.0/1.6
Red (1| 7.8RP8.1/5.0 1 6.2RP8.0/4.9 |9.4RP 6.4/5.6
2| 3.4R 4.3/10.2 2 2.1R 5.2/9.8 [3.7R 4.2/11.5
Yellow | 1| 10.0Y9.0/4.7 1 0.8GY 9.0/4.3 {6.5Y 8.8/6.0
2| 6.7Y B.6/9.9 2 8.4Y 8.8/8.4 |6.4Y 8.6/9.8
1. pale color 2. deep color

Table 3 IR T ZAEHIH L, BIE L4 DO
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Table 4 Sensory evaluation of SD method

dark— bright

pale color— deep color
feeble color—strong color
not vivid color —vivid color
not like spring —like spring
not like fall—like falf

not like summer—like summer
not like winter—like winter
not decorative—decorative
unquiet—quiet
childlike—be well behaved
not youthful—youthful

not bold—bold

not caim—calm

not pretty—pretty

not foppish—foppish
ordinary—individual
inconspicuous—conspicuous
not profound—profound
unclean—clean
vulgar—decent

not modem—modemn

not rhythmic—rhythmic
plain—showy

not cute—cute

not merry—merry
unpleasant—like

get not tired easily—get tired easily
not enjoyable —enjoyable
cold—warm
occidental—oriental
present— classical
unhealthy — healthful
male— feminine

hard— soft

color

season
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Table 5 Sensory evaluation on color

dark—bright

dark—not dark

not bright—bright

deep color—pale color

deep color— not deep color

not pale color—pale color

strong color—feeble color

dult color—not dull color

not vivid color—vivid color

quiet 10{ unquiet—quiet

11| not profound—profound

12| not showy—showy

showiness | 13| plain—not plain

14| plain—showy

decorative| 15| not decorative—decorative

16| unbrilliant—brilliant

liking 17| unpleasant—like combination of color
18| unpleasant—like arrangement of color
warmmth 19} cold—warm

cleanness |20 unclean—clean

brightness

deepness

RN hlW N

vividness
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Relative lightness

Fig. 2. Correlation of relative lightness and relative
chroma
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Fig. 3 b. Profile of sensory evaluation by 35 item of SD method
(669)

Left: population variance. @, « =0.01;, Z, « =0.05. Right: r-test. %, o« =0.05; % %, ¢ =0.01.
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Fig. 4. Tendency of design evaluation and difference inspection by the three colors—analysis of variance
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Table 6 Correlations among sensory evaluation on color
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Fig. 5. Dispersion of the factor loading in the principal component analysis
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