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Fig. 1 Schematic representation of an example

of qualified images
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Fig.2 Schematic representation of an example

of excluded images
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Fig.3 Schematic representation of clothing

proportional color cards
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Fig.4 Schematic representation of a color network

model for male and female clothing

3 BEHIESH

3.1 BEEMESH

T IR RS T A R MR Y —
Hebpife, B — DA/ NOE RS, OMHET R
(£0) Y(#) .G (&) . B(#) .P(%)5 M FEEH
@ JEIAT YR(B4L) GY (%) BG(#i%k) PB
(HE%8) RP(4£0%8)5 Fplalfa, 3k 10 Fpradi ™, #
DL o ZE IR B RN X 10 FhCL A AR AR 2. 5.5. 0,
7.5.10 Bl iy AR, 2L 40 AR L BIEEY R 9
PN ~3 GRS 4~6 BN ELRE,T~9 B hy
e,

T d JE IR R G AT B AR v] A L3
JERURJE 3 T AR ARAR 2 , b G A | BH /R i %
IR, BIAbRS 5BG6/4 FnWBE(E A 6, 4 (E 4
M) 5 FiEskt, XFFriEe HH N ERR, JFiR
JEH V , AEEEE, Blintr's N5/ FRRUIEEE N 5 1
JRAR, 38 AT FE R AU R G SR I Y 5B L IR £
Rk 32 MR S TR S A e ge i, Ik 1,

R - & v 1 i ZE 7R b 5 % 5 2 i vh 4 B
R oy BT s ZE IR ik bR e, B 5 Sy 5B 1 IR i o
LR, LB 5 (a) i ZE R AR IR, AT LR B
PEEEN W ERAE 40 Pkl Lo fmtEol, B 5(b)
h i FEIR G RE IR AT LA A I B A €58 114 A EE R

R TE L, 18] 6 o M ki o ZE /R 3

®1 HERBEMSRALSFITER

Tab. 1 Statistical results of Munsell color
labeling and proportion
55 M R A PR
R o A = 1 7 I A A = 1 744
O0la 5BG6/4 4.30 0lb  2.5BG3/4 5.04
02a 10R3/8 4.97 02b 5BG5/4 4.46
03a 2.5GY6/2  7.05 03b 7.5YR2/2 5.63
04a 2.5BG3/4 4.13 04b  2.5Y8/2 11.28
05a N1.2/ 7.78 05b 5GY4/2 10. 22
06a 2.5Y8/2 10. 34 06b  2.5Y6/2 8.04
07a 10Y5/2 9.20 07b  2.5Y32 7.96
08a 7.5BG4/4  4.58 08b  2.5Y7/2 10. 86
09a  5BG5/4 7.04 09b  7.5R3/8 1.79
10a 10Y3/2 7.83 10b NO. 2/ 7.17
11a NO. 2/ 7. 65 11b  7.5BG5/4  4.31
12a  2.5BG4/2  6.73 12b 5BG6/2 4.59
132 7.5YR6/4  2.53 13b  2.5YR5/4  4.56
14a  2.5YR4/6 4.70 14b  2.5YR4/4  5.33
15a 10Y7/2 7.37 15b 5GY5/2 6. 65
16a  10BG5/6 3.81 16b  7.5BG5/6  2.11
Bl 5 55 MR o 2 R 3 s A

Fig.5 Schematic representation of Munsell

chromatogram of male clothing



510 M

EHER A5 FT ML T IET) MRt (R 734 5 B H] - 129 -

K6 Lo 28R (iR K

Fig. 6 Schematic representation of Munsell chromatogram of female clothing
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Tab.2 Partial results and corresponding theories of color matching rules

s AL POpALR A Xt BRE X B IS AT BHEEXTH R REXT
R1 07a—15a B 0.690  0.851 B LR A il ENG Giilg|
R2 11a—6a I 0.565  0.841 X Al NG ENG
R3 11b—13b ] | 0.500  0.818 I3 1 8 1 NG Gilo! HifF
R4 13a—01a B 0.185  0.755 RNEREE: NG Hi1F] H ]
RS 09h—01b ] | 0.167  1.000 Feri JE AN L) Gilo! A
R6 02b—09b ] 0.122  0.722 AHA T H b NG ENG

TE2% 2 1 R1 A R2 B0 (AR rp R (5 0 (4

R Z [E] (R B IS X IR AN, LSRR B2 AR A i R3 Fl R4
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Fig.7 Design diagram of Chinese style yoga suit series
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Tab.3  Color application schemes

EY e RN I X 2% 141 GULEPIES ABTROR
A — 09a—03a,08a
A 09a—03a,06a,07a,14a

#FA= 09a—02a,04a,11a
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Tab.4 Survey results statistics

PENFERR U vl v2 v3 v4 v5
ul 0.22 0.55 0.20 0.03 0
u2 0.20 0.68 0.12 0 0
u3 0.15 0.57 0.26 0.02 0
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Color analysis and application of costumes in Chaoyuan Painting
based on the network model

WANG Xiaotian, LIU Wenbo, WANG Yuwei, LIU Feng
(College of Textile Engineering, Taiyuan University of Technology, Jinzhong 030600, China)

Abstract: Chaoyuan Painting is a pinnacle of Taoist murals from the Yuan Dynasty, showcasing the beauty of
traditional Chinese colors through its vivid and magnificent color usage. The unique and stylish colors of its
costumes can provide rich inspiration for national fashion design. However, the current research on the color of
costumes in Chaoyuan Painting lacks support from scientific theory. This study focuses on the costumes of 260
immortals in Chaoyuan Painting. Firstly, a sample library was established to extract color and matching rules,
based on which a color network model was created. The Munsell color system was then used to analyze color
features. Finally, the color network model was applied to the design process of yoga clothes by using virtual fitting
software to present the design effects.

To obtain the node values and color proportions of the color network, a costume sample library of Chaoyuan
Painting was established for color extraction. 260 high-quality images were selected from the 290 images of
immortals in Chaoyuan Painting, of which the non-clothing parts were removed and noise elimination and texture
smoothing were performed. Fach costume image was clustered for the first time to obtain corresponding 8 —color
color board . Then the secondary clustering was applied to male and female costume images, and 16 colors for each
gender and the color proportion information were acquired. To establish color network node connections, the Apriori
algorithm was used to extract color-matching rules. Binary and multiple matching rules were extracted with a
minimum support of 0. 3 and a minimum confidence of 0. 7. Finally, separate color network models for male and
female costumes of Chaoyuan Painting were established based on the above results.

Based on the color network, the Munsell system was employed to analyze the color features of costumes in
Chaoyuan Painting. Munsell labels were used to notate the extracted colors to objectively describe their color
attributes. Male and female costume colors were then represented by Munsell color spectra, including Munsell hue
and Munsell chroma. The results showed that the costumes of male and female immortals in Chaoyuan Painting
were divided into red, yellow-red, yellow, yellow-green, blue-green, and achromatic color series. The red series
and blue-green series were generally distributed in the medium saturation and medium lightness range, while the
yellow-red, yellow, and yellow-green series were distributed in low saturation with a large lightness span. Finally,
the costume color combination in Chaoyuan Painting was analyzed according to the Munsell' s theory of color
harmony, revealing a predominance of cool-warm and light-dark contrasts.

The color network model for male clothing was applied to the design of yoga clothes, and was presented by the
virtual fitting software Style3D. Following the Munsell' s theory of color harmony, three color-matching rules were
chosen from the blue-green color with largest proportion. Colors were assigned to various designs to create
preliminary plans, followed by adjustments in color area and texture to achieve final effects. At last, the fuzzy
comprehensive evaluation method was used to evaluate the color application scheme which showed good results.
This study provides theoretical support and case references for the objective analysis of costume colors in Chaoyuan

Painting and their application in fashion design.

Keywords: color network; K-means clustering algorithm; costumes in Chaoyuan Painting; Munsell color theory



