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Analysis and Application of Color Characteristics of Mawangdui
Silk Paintings Based on K-means Clustering

WU Kan, YANG Neng-hui
(School of Art, Xi‘an University of Science and Technology, Xi‘an 710600, China)

ABSTRACT: The work aims to extract characteristic colors of Mawangdui silk paintings, and analyze the color matching
relationship between silk paintings, so as to provide guidance for the color matching process of cultural and creative
product design and show the cultural characteristics of silk paintings more accurately in the design. The optimized
K-means clustering algorithm was used to extract the characteristic colors of silk paintings, and a standard color card of
silk paintings was generated. Then, a color network model was established with the color proportion data and color adja-
cency relationship in the image, and the matching of primary and secondary colors was determined. Finally, a number of
color matching populations were automatically generated by CorelDRAW plug-in color shuffle, and the feasibility of ex-
tracting characteristic colors of silk paintings and the operability of assisting color matching with color network model
were verified by the fuzzy comprehensive evaluation method. The standard color card of silk painting extracted by
K-means clustering method is representative in color design. Building a color network model and plug-in assisted color
matching can improve the color matching efficiency of designers and provide a new idea for the color matching design
process of cultural and creative products.

KEY WORDS: k-means clustering algorithm; color extraction; color matching design; color network model
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Fig.1 Flow chart for color extraction and analysis of silk paintings
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Tab.1 Color extraction result and color quantization information
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Tab.2 Pattern color scheme

R

RGB HSB {i

{126,70,53} { 101,57,52} {14,58,49} { 6,48,40}

{130,130,77} { 185,177,101},
{68,53,53}

{49,41,51} { 54,4573},
{0,22,27}

{213,77,46} {11,78,84}

{181,72,49} { 234,243,241},
{68,53,53}

{14,73,71} {166,4,95},
{0,22,27}

4

A"

h

)

{181,72,49} { 185,177,101},
{234,243 241} { 68,53,53}

{14,73,71} {54,45,73},
{166,4,95} {0,22,27}

{130,130,77} { 234,243,241},
{74,79,77} {68,53,53}

{49,41,51} {72,25,83},
{156,6,31} {0,22,27}

322 [HE F AR AR A AL
A

FEJEEZE TS R KRR aRE L
R b i AR IE TR Oy, W EARBE N AL, TR
CorelDRAW B4 rhofif [ R 1Y Xl 2, BR3¢
HMEA 8 MR X R A, i HIAN R B (L 2 f b
EARGE X, ULE 9, R al fl a2
FAE R R E A, AR 8 4B AE i (bl AL
A, —IH 40320 R @ BA A, HHEILL (4),

A" =nn-DY(n-2)---(n-m+1 =

" nmeNFFHm<n
(n—m)!

ME =1

K7 ‘AT
Fig.7 Color matching object

4 BMBARFMHMERITEA

B 77 FRiFM
T B8 i SR AR U T AT R RTG ( 5 Z A
PRI, BBl 2 AR B XA R T AR
BEIBC (07 AT AN, P 2 E ARSI R

41

K8 wtrBlE %

Fig.8 Initial color scheme

iz Ji| CorelDRAW - & #fif4: color shuffle FfifILAE
AR, WIARRL T T, B R @R A R —
gmdl, —If 8 AARFEI MMM, Witisfrml &
Fifi BIL 22 40 45~ 2 21 19 006 4L 1= A2 WA R) Y B €
%, [EE F O T AR 81T 8 M B AR TR,
LK 10,
3.2.3  A[EE FE ERYECE RN A K

G v 7 b e K R 2 75 308 o AR 3 3K
RABEKEW, ATHEREEFOAHEETRE
BT EE BRSO [ e s AR e R, W
L Xt i b E R R ARSI, it
1HE 11,

K9 R[E X AL A

Fig.9 Line draft in different color areas

A, RNEEFE RGN TE B,

i IR S PE M OTEXN TR A FIF R B I
GIATIEN . B RBEEITEM IR U={ul, u2, -,
un} , n=3, WIEIEM A5G, PEEE V={HEW L 4.
— . 2. £}, Hi r ZIEm AR AR E &
FAT K, BE w={0.4,0.3,0.3}, HHiFH 5t
ul (R BREFRE ) 1N 5 SO B A9 B

3
2SS



a4 16

My, G T K-means RIEHY D T 7 R AFAE S0 AT 5 0 H] 311

P, A R AE A, Bl RIEM AR bR LR

WAE, W 3.
BIE 100 44 BTl 2F A A R H I S R

A B PR ZHATIEMY, TR LR 4,

Bt 675 SRR Ry AR, -

SR ACIEE
0.36
R =|0.24
0.27
0.08
R,=|0.14
0.17
RAFFT

f

0.48
0.39
0.23
0.18
0.26
0.19

BLRE

0.13
0.27
0.44
0.22
0.33
0.26

0.03
0.07
0.05
0.31
0.14
0.26

0

0.03 (5)
0.01

0.21

0.08 (6)
0.16

PR AN 25 5 Pa M1 Pg -

& 10

IFi 5 (0 A= JCIC R A

036 048 013 003 0
P, =WxR =[04,0303]| 024 039 027 007 003
027 023 044 005 001
=(0.297,0.378,0.265,0.048,0.012) (7)
P, =W x R, = (0.125,0.207,0.265,0.247,0.156)  (8)
XFHCPIFP T ZPEM R, TR A BT L
B, H Ay 29.7%m NIAHEL ()7 % A JEH 4T, 37.8%
NI, 26.5%I0 NN —f8E, 4.8%0 NN 3L
Z, L2% N2, i —Pr BT R A
O BRI FE | SCI R S AR S 87 T A 4
I, PR S5 SRRI, (H] K-means T REAS i1
PRI 7 AR (ORI R O o s F T
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Tab.3 Evaluation index and weight of color scheme
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Fig.11 Design and application of cultural and creative products
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