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(The Effect of Various Cdor Gamut-mapping Models on the Color Fidelity of Color Images Printed
on a Textile Fabric)

NS C-29272E10 3 40 0 5
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individual standard image and its output
printed on one of the substrates tested
was aso estimated by measuring the
color difference between the color
samples randomly chosen on both
original and out-put images respectively.
Finally the category judgment method
was used to anayze the color
reproduction of the standard images
printed in crossmedium. The results
show that the factor of substrate has a
significant effect on images processed
usng the gamut-mapping methods
tested. The nonlinear one has the best
performance in duplicating colors of
standard images on the substrate of
paper while the linear one the best on
that of cotton fabric.

Keywords: color correction,

gamut- mapping method, color science,
digital printing

ABSTRACT 1.

With the development of the color
science and technology in digitd
printing to reach the goa of what you
see is what you get, three basic color

management technologies in w " (What You See Is
characterization of equipment, color  \wnha You Get” abbreviated as

appearance, and color gamut mapping “WYSIWYG")
were usualy used. In the past the main

printing researches were focus on paper
material but not on textile. In this study,
three kinds of color gamut mapping
methods, cut, linear and nonlinear
through the color correction, were used
to process the standard images, and print
them on paper and cotton substrates
respectively. The difference between
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Investigating the Application of Fashion Color Using a New Color Image Space
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ABSTRACT Accumulating eight-year color images of fashion apparels as fundamental samples, this article is
proposed to discuss the application of vogue colors, and the relativity between the apparel-color image presented and
original one. Therefore, both color psychophysical and new color-image estimation methods were used in this research.
The results show that the spring-summer (SS) fashion apparels do not have too sweeping change in their own hues
between 2001 and 2008, but those color appearances are more brilliance. It means that SS fashion apparels have the
lively characteristic. In addition, the Autumn-winter (AW) samples were not much difference from the SS ones in hue.
Meanwhile, the former has lower brightness than the latter, giving the warm feeling. A phenomenon was found that
some designers might design products according to their own subjectivity, resulting in not agreeing with the relative

mutual recognitions of most consumers.
Keywords: color image space, color appearance, color psychophysical method, spring-summer clothes

INTRODUCTION

In recent three decades, a lot of efforts of working on colour were completed. But, all systematical studies on colour
have just started for several centuries. Meanwhile, these studies were mostly concentrated on colour physics, colour
product design, and colour psychology but colour image scales were conducted. In addition, it has become a more and
more important and interested subject to integrate the humanities and science since the late of last century. Referring to
the correspondence between colour and sound, Gombrich says in the last chapter of his book Art and Illusion®: “Can the
world of the mind, of the dream, be explored by experiments that result in accepted conventions as was the world of the
waking eye? Much of our assessment of twentieth-century art may depend on our answer to this question, for though
not all, or even most, of it is concerned with synesthesia proper, all or most of it tries to represent the world of the mind
where shapes and colours stand for feelings.” Just as Kandinsky? proposed investigating the subject at the theoretical
level, Gombrich suggested focusing attention on the structural relationships in the system rather than on the similarity
of the elements, being his conviction that “the problem of synesthetic equivalences will cease to look embarrassingly
arbitrary and subjective if ... we fix our attention not on likeness of elements but on structural relationships within a
scale or matrix™, and followed by Sebba® and Lee and Kuo®*. Furthermore, Kobayashi® and Kuo® then focused on the
relationship between colour and colour image. Meanwhile, it has become an important subject to integrate both
humanities and science technology. A new color image space HRU with one kind of merit color image scales (WIP)’
was derived using the psychophysical method, magnitude estimation method by Kuo, to overcome the shortcomings of
the NCD such as the color image of common works could not be precisely quantified by the NCD, even
incomprehensibly expressing the magnitude of the strength of a specific color image in comparing two colors.
Meanwhile, the communication would be difficult between the CIEL*a*b* color space and the NCD. Therefore, the
applications of the NCD would be limited. Therefore, an application of the new color image space to investigate the
tendency of the fashion colors employed by designers was also described in this study. Also, the results of this study
would be advantage to the application in the reproduction technology of color images.

The HRU New Color Image Space

The new color image scales WIP mentioned as above can be used to quantify the magnitude of three color-image
factors for various colors. And, there are six elements (i.e. semantic differential pairs of words) having similar meaning



tendency with each other included in each of the three color image scales WIP as depicted in last study proposed by
Kuo.” Therefore, the term of one element having the least mean variation in terms of the unit of correlation of variation
(CV) within observers among the six ones contained in one specific color image scale W., I. or P. may be chosen and
used to represent the term of one axis of the new color image space because this term would have the most synesthesia
between color sensation and word expression of people. As a result, the elements Hard-Soft (having the mean
coefficient of variation 25), Relaxed-Tense (27) and Ugly-Beautiful (26) were obtained and employed as the three polar
axes of the new color image space HRU (abbreviated by means of the first letter of each element chosen). In the new
color image space HRU, each color has three coordinates: Hard or Soft with the coordinate value —H or +H, Relaxed
or Tense —Ror +R, and Ugly or Beautiful —U or +U. The H axis represents the color image polar axis Hard-Soft,
+H means that observers have softer color image for a specific color while -H harder; the R axis the Relaxed-Tense, +R
tenser while -R more relaxed; the U axis the Ugly-Beautiful, +U more beautiful while —U uglier.

EXPERIMENTAL

Nine hundred and four color fashion images where each modal wore a fashion dress having single color were
accumulated from the Spring-Summer (abbreviated as SS) and Autumn-Winter (abbreviated as AW) fashion shows helt
in Milan within 2001 to 2008 repectively as the samples tested in this study. All colors of these fashion dresses were
obtained on a professional monitor using a image-processing software Photoshop CS3 in CIEL*a*b* color coordinate
unit. Then, three color-coodinate values L*, a* and b* of the fashion dress in each color image tested were further
transsfered into the corresponding color image-scale values H, R and U using the transformation equations derived by
Kuo® below.

H =1.3667 L*-66.06 (1)
R = (-6x10°) h** + 0.0044 h** - 0.9383 h* + 41.05 (2)
U =0.424 C*-9.9428, A3)

where the symbols contained in these equations (1) to (3) indicate respectively: H, R and U the coordinate values of the
three axes Hard-Soft, Relaxed-Tense and Ugly-Beautiful in the HRU color image space; L*, C* and h* the three color
attributes of the CIEL*a*b* color space. Finally, those transfering results can be further used to analyze the tendency of
the fashion colors used by designers.

RESULTS and DISCUSSIONS

The color fashion-address images accumulated were firstly analyzed in terms of three color coordinates L* a* b* of
CIEL*a*b* color space. As shown in Table 1 analysis by the lightnesses of samples divided into three ranges of L* <
30, 30 <L*> 50 and L* > 50, the results indicate that the lightnesses of fashion colors used for AW vogues within
2001and 2008 by the designers in Milan were distributed into two main parts of L* < 30 and L* > 50 that may
emphasize on both important image meanings of warmness and energy while for SS vogues L* > 50 on liveliness. In
addition, Figs. 1 and 2 show that most fashion colors for AW and SS vogues within 2001and 2008 in Milan have the
same tendency. That is, all thsee fashion colors used by designers have not much change in hue, principally located
within red, pink and orange ranges with the exception of grey series, strictly speaking, those color ranges are belong to
the same hue series.

According to the analysis results in terms of the new color image space HRU, ploting the color-image coordinate
values of the AW and SS vogue samples onto the RU color-image coordinate diagram as shown on the Figs. 3 and 4
respectively, it can be found that for AW vogue samples, people would have the feeling of relaxed but little ugly as well
as hard responses while free and plain as well as soft for SS ones.

CONCLUSIONS

In this study, totally nine hundred and four color fashion images about fashion dresses having single color were
accumulated from SS and AW fashion shows helt in Milan from 2001 to 2008 repectively as the samples to examine
their color images using a new color image space. Thes results can be concluded as follows: AW vogues within 2001and
2008 by the designers in Milan were distributed into two main parts of L* < 30 and L* > 50 that may emphasize on
both important image meanings of warmness and energy while for SS vogues L* > 50 on liveliness. Strictly speaking,
all thsee fashion colors used by designers have not much change in hue. Finally, AW vogue samples give people the
feeling of relaxed but little ugly as well as hard responses while SS ones free and plain as well as soft.
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Table 1. Analysis on the lightnesses of vogues within 2001and 2008 by the designers in Milan tested.
L* : Lightness; AW: Autumn-Winter;Spring-Summer

L* Range L*<30 30<L*<50 L*>50
AW 40.48% 21.66% 37.86%
SS 23.97% 18.80% 57.23%
b* 2001~2008AW
a* . *e

Fig. 1. AW vogue samples within 2001and 2008 in Milan are ploted on the
ClEa*b* chromaticity diagram.
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Fig. 2. SS vogue samples within 2001and 2008 in Milan are ploted on the
ClEa*b* chromaticity diagram.
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Fig. 3. AW vogue samples within 2001and 2008 in Milan are ploted on the
RU color-image coodinate diagram.
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Fig. 4. SS vogue samples within 2001and 2008 in Milan are ploted on the
RU color-image coodinate diagram.



