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Aesthetic Property of Wig and Its Evaluation

LIU Rangtong'**, TIAN Guangguo'*’, LIU Shuping'”?*, LI Liang'*’
(1. School of Fashion Technology, Zhongyuan University of Technology, Zhengzhou 450007, China; 2. Henan Provincial
Collaborative Innovation Center of Textile and Clothing, Zhengzhou 450007, China; 3. Henan Provincial Key Laboratory of
Functional Textile Materials ,Zhengzhou 450007, China)

Abstract : In order to investigate the physical base and present the basic concept of aesthetic property of wig, the content
and physical connotation are studied through principal component analysis (PCA). Through equipment testing, nine basic
physical parameters of wig are obtained, and four independent principal components (Y,, Y,, Y;, Y,) are gained,
respectively. The components are defined as soft property, drape property, luster property and fluffy properties. The calcu-
lation model of the comprehensive aesthetic property is established by the contribution ratio of principal component as weight
respectively. Aesthetic property can distinguish the adaptability of different raw materials for wig. It is fund that polyester
and vinylon materials are good for wig product. These results can provide guidance for material selection and product design
for wig.

Key words : material , wig , aesthetic property , principal component analysis (PCA)
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Tab.1 Basic parameters of wig samples

R T i) *k W OB KEE/em

1 ARE W ¥ 1 ¥ 22 %G 65

2 HoRE iR e 67

3 ARE T T I Y 22 4% 60

4 Sy W ¥ 1 ¥ 24 fiE 4 72

5 Sz W ¥ 1 ¥ 24 Ao 55

6 Sy W ¥ 15 ¥ 24 [EES 55

7 3 W' v ek 22 At 70

8 s WY R 3 24 iy 70

9 s W' e 1k 22 Loty 70

10 HAE W' v ek 22 Yo 68 +3
1.1.2 AE LFY-224 U000 B e {  LFY-

110 BEE R, I ZR 95 BUR 2 W 58 B AL A8 W 58 BT
il i ; YGO61-1500 32 J14% , S B T a4 RS W

i3t ; YG321 FEHL R AL  YG362B £ i s AR, I
B BU ) A R Rl 5 11500 BYHL T RAF,
RN ZR T 1 5 Y178 MM, I ZEAE R
R ise 25 A R w1
1.2 MikEsR R 7 iE
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Tab.2 Physical parameters and test methods of wigs

P fE & M7 %
s PRI R e, SRRy
R WItaHE R E YRR scg
HeEE HFE G, FZ/T 01097—2006{ 21415
FEDR T )
I LN, T i 2 7 - v B
TEE HEWE B IWS TM265( & A PE
k)
RIEE  BEEKL FH R RO J K
TMiEEE  EER 25 41 o 4 EE PR MEORE
T
B BihEJ 2 4 4 1 & i RE AR
e

2 #RETR
2.1 MWiKER
T X & DB BRI, AT PAAS 2R & /Y
YIES %, SR A min-max 77 2 X ECE AT AR AL HK
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Tab.3 Normalized physical parameters of wigs

R /% V% 4 LR tex  L/em P/ G./% k7

k ‘ (em®/g) K Teme ) (Q - g/cm) ‘ (eN/dtex)
1 0.51 0.00 0.55 0.40 0.41 0.16 0.02 0.97 0.63
2 0.74 0.18 0.46 0.40 0.17 0 0.03 1.00 1.00
3 1.00 1.00 0.73 0.40 0.75 0.57 0.01 0.48 0.48
4 0.00 0.18 0.91 0.20 1.00 0. 64 0.08 0.39 0.28
5 0. 66 0.27 0.68 1.00 0.34 0.59 0.00 0.97 0.77
6 0. 04 0.12 0.36 0.50 0. 14 0.71 1.00 0.55 0.00
7 0.23 0.69 0.00 0.60 0.31 0.63 0.15 0.48 0.27
8 0. 40 0.45 1.00 0.00 0.51 0.77 0.098 0.32 0.38
9 0.41 0.18 0.77 0.40 0.00 0.49 0.016 0.03 0.43
10 0.89 0.39 0.59 0.50 0.37 1.00 0.002 0.93 0.69
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Tab.4 Total variance explained principal component analysis

w4 PIAGHEAE B R R R TN
& it Ji 22/ % RTTHRAR/ % & it Ji 22/ % ST/ %

1 0.278 33.554 33.554 0.253 29.595 29.595
2 0.227 26.576 60. 130 0.170 19. 869 49. 464
3 0.129 15.090 75.220 0.188 22.06 71.530
4 0.083 9.674 84.894 0.114 13.364 84.89%4
5 0.059 6.906 91.800

6 0.037 4.279 96.079

7 0.027 3.142 99.221

8 0.005 0.577 99.797

9 0.002 0.203 100. 000

H12 4 nT LU Y RO 8000 BEALAOPE fE T DL
WS ME AW AR 4 AR i) R TTRR
ik 3] 84.894% , MUPUHT 4 A~ [H - B T AU IR iR 22
AT AR 84. 894% 91 B, SCHREX 4 AT AE
N4 A F T AR K o L WP Y D i A i,
BAY, Y, Y Y, R,

2.2 EHTHIRNE

i FARINE AR I Ry, BARRERE T 3
FOR B o Sk DTk A5 51 84. 894% , {H A4k
B B R AR A 2 W B SO T ik — At
G0 SR AT J80 3 R R J7 V6 X B it A7 o3,
RF 4 A F R 58 W RERE Z [ G &, Hi4E
RIS FFK6,

x5 EHERBSERE
Tab.5 Rotating component matrices of principal compo-

nent analysis

Yy B fE
PR R e,
WIEE R E
Bk HLE R p,,
4 EE N,
I R B
HEME B
S G,
B J 0. 462
JERF L 0. 839

HIZR S ATLLE L4 A o5 W) BB I fiE
Z A — S8 X PR X O R Y, B R AR
R A ARR TR B A O Y, RSN
JEE AMBERNEE 352 R B G Y, SOLPRBE B BEAH
SRS T Y, WA 4 T R BE A G

0. 546
0. 882
-0.750

ERGr Y, SRR R (] 52 R 1 55 TE A
5K, 5 A LU BHLAR 35 DR G, T S R R R S
TR ZRMURES, R Y, % SO SRk, 5F:
MG 6 1o 2R KO A 3]
Y, =0.439 xe_+0.185x/J+0.051 xN, +
0.059 xu +0.049 x B -0.059 xL -0.301 xp,, +
0.087 xG, +0.263 xE (1)

Fxo6 HABNREER
Tab. 6 Component score coefficient matrix of principal
component analysis
LB eI v v, v, v,

PR R e,  0.439 0.160 -0.171 0. 054
el 0.185 0.217 -0.374 0.253
YHEE N, 0.051 -0.459 0.128 0. 026
JEE 8 ZB 0. 059 0.299 0. 045 0.182
ENNE B 0.049 -0.335 0.208 0. 455
JERE L -0.050 0. 060 0.122 0. 681
FiE R p, -0.301 0. 206 0.021 0.072
B G, 0. 087 0.128 0.772 0. 386
WaEiE E 0.263 -0.028 0.094 -0.136

TR Y, STERSEE RN B NG, SR
REEE MG, XESHEP M T k240
BMVIRES, IRKs Y, o SO EBAYI M I AR A 2% 6 1l
B BUR RS 3

Y, =0.160 xe, +0.217 x J —0.459 x N, +

0.299 xu —0.335 x B +0. 060 x L +0. 206 xp,, +
0.128 x G, —0.028 x E (2)
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Y, =-0.171 xe, -0.374 x J +0. 128 x N, +
0.045 xpu +0.208 x B +0. 122 x L +0. 021 xp,, +
0.772 x G, +0.094 x E (3)
EROr Y, STENNEE A RE AR Rt 2 TE A
Ko EFMPERALMR A M TEMMTRE , & i B2 RAE K
P18 5 HT SR 5 T TR 285 T 4 AR T2 R oz ot flse ke e o
20 X BEER S R MR R (AN FR I, RHOKE Y,
SCHTERSPINE , TR 6 1Ly 2 B0 S 21
Y, =0.054 xe_+0.253 xJ+0.026 x N, +
0.182 xu +0.455 xB +0.681 xL +0.072 xp,, +
0.386 xG, -0.136 xE (4)
VIR 4 A Ry b, HrP TP B STk R,
H 2 SO i L D, FE— R B BT, AT
DU 1 ~4 19 W20 B P AN A [ s 1Y
WS T SE PSS
2.3 HEYMHLEIITIE
CE7/ e RIRPYINES E7/k e 2VAT7/h s N7
PERDGIEYIVE 4 A T7 I AT 8, s UL |
TERN P A BRI PE RGP R AR Kk SE W Y
oyt (1) ~ (4) ATRUR SO B e i & ke
T SEYIPE o B AT A 2R G TR T, iR T
LA Y AN TR i 1ol 118 481 T SR 0 1 0 R/
WA A .
RT HEMMSE
Tab.7 Partial value of the aesthetic property

ilt *‘Eﬁ Yl YZ Y3 Y4 Z {ﬁ
WA 1 0.53 -0.07 0.92 0.70 0.59
k2 0.75 0.12 0.79 0.50 0.46
k3 0.82 -0.07 -0.16 1. 06 0.33
Lk 4 0.19 -0.56 0. 67 1.12 0.13
S 0.71 0.18 0. 88 1.13 0.54
ik 6 -0.19 0.29 0.58 0.96 0.20
ke 7 0.32 0.39 0.27 1.03 0.35
ik 8 0.40 -0.37 0.38 1.00 0.19
FE9 0.36 -0.11 0.10 0.45 0.15
ilFE 10 0.75 0.14 0.78 1.37 0.55
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