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Abstract

Aiming at the lack of perceptual image research of embroidery in the evaluation of traditional
clothing experience design, this paper proposes a cognitive evaluation method based on the KE-PCA
method and eye movement data for the embroidery of Miao-Dong ethnic costumes in Liping County.
Firstly, we use KE method to extract representative visual image sets, and use systematic cluster-
ing method to extract representative image word pairs; secondly, we use eye tracking technology
to extract representative embroidery techniques, requiring professional embroidery mothers to
produce a single representative sample of physical composition representatives sample atlas; then,
we obtain subjective evaluation and eye movement physiological data and use single-factor analy-
sis of variance to screen indicators; finally, we build a comprehensive evaluation model based on
the PCA method and fusion of multi-dimensional indicators. Ultimately, the comprehensive feature
value of embroidery type-image evaluation is calculated in sequence to obtain the embroidery
type-image ranking relationship, and then the embroidery types related to the user’s visual cogni-
tion and their weight ranking are inferred to infer the optimal plan of embroidery experience de-
sign. Taking Miao embroidery products as an example to verify its feasibility, this article aims to
provide the image selection and reference of ethnic costume embroidery for assisting the innova-
tive design of costume embroidery and the sensual costume experience design for users’ percep-
tual experience.
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Figure 1. Evaluation method flow chart
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Table 1. Representative image vocabulary pair and its dimension definition
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Figure 2. Sample display
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Table 2. Representative samples and numbers
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Figure 3. Cognitive evaluation experiment example
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Figure 4. Cognitive evaluation experiment flow chart
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Figure 5. PAC method calculation flow chart
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3.1.1. AT IR
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Table 3. Representative samples and numbers

3 KRUHARRS

s 1&48 - AT R - R W) - EEH FHE - FR
1* 2.08 3.64 1.64 2.04
2* 2.16 3.24 1.92 1.76
3* 2.92 3.00 3.08 2.76
4* 3.48 2.32 3.04 3.08
5* 2.12 3.48 3.68 3.32
6* 3.72 2.44 4.36 3.32
7* 3.78 3.22 4.39 311
8* 3.16 3.16 1.68 1.80
9* 2.84 2.56 3.32 1.92
10* 1.72 3.68 3.24 3.04
11* 3.16 2.12 2.84 1.96
12% 3.56 2.48 2.40 1.96
13* 1.76 2.88 4.00 3.68
14* 3.48 1.92 3.92 3.44
15% 3.08 2.64 3.92 3.44
16* 2.12 2.04 3.24 2.72
17" 3.12 2.28 3.00 2.80
18" 1.96 3.40 2.68 2.92
3.1.2. REhEE

L HRBIA RIS ISR 26 2 WK, BEATHE AL BTN 50 ms AR S s HEAT S BR (— B0
/T 50 ms BB IEMIEAE A G B . IRBGRIG- LIRS TR AR St . FEMSF S a] . ~PERE 4
MR  ~FEVERLIN (] B AR (] VERLAEE . AL EAS . AL ER.

3.2. AR ARBIRIRX RER

3.2.1. PCA Zi&EI#3E

DL “BREE " YERE N, FTid i RR DB HEAT 77 2 55 U A6 R 77 22 43 M (ANOVA) K56 LA E— 2B 1 e
KSR, i p 2w 5.

D NEME, ¥WHNSETHMABE, F it = ARB5ANET . Eik, 87 2518
Ky, 4R ERPIE I E R YR T 0.05, WHIEARITETE, BIR A SR G HIK,
KH ANOVA 73#ir, 45 5K BoRBRighs 2, B R KF 0,05, HAl-LIHE bR & /N T 0.05, N R
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I HAWRZRIE(E 4). Bk, bk 2,2 5585, &5, KR X 3 SPSS it 5, 133
P TR BRI SR G PRI TR AR A 2R . MORHERE ORI B . &% T I DTk A R T ok, DAL &
HOFERE, AL 5:

Table 4. Test of homogeneity of variance and ANOVA analysis result table
4 FEFHRINF ANOVA SFERE

77 ZE VRIS ANOVA 43 #r

IR 36 45(Z;) Levene 4tit D Df2 e F p
Zy: THEANRREEN ) 0.362 17 54 0.781 2.010 0.027
Zy: PP R B 2.738 17 54 0.550 1.824 0.049
Zs: SPEERL [) 0.527 17 54 0.666 1.946 0.033
Zy: T RRAF R (8] 1.198 17 54 0.317 1.910 0.052
Zs: EALSREH 0.453 17 54 0.716 2.560 0.012
Zs: FMRRESLE AR 3.853 17 54 0.613 2.287 0.011
Z;: GRS ES 4,007 17 54 0.611 2.278 0.011
Zg: FEMITAR 0.738 17 54 0.533 2210 0.021

Table 5. Principal component comprehensive table of eye movement eigenvalues
=5 RIFHEEERNEE

e Ji5 (1) i o0 B il e B35 RECHRE
Z; Z, Z3 Zs Zs Z; Zy Bt RH% Z, Z; Z3 Zs Zs Z; Zg

1 -0.066 —0.040 0.013 -0.005 0.965 0.964 0.704 2.373 33.895 —0.019 —0.024 —0.009 0.018 0.408 0.408 0.299
sy 2 0.898 —0.640 0.220 0.655 —0.010 —0.019 0.012 1.727 58.561 0.537 —0.384 0.183 0.352 0.008 0.002 0.013
3 0.078 -0.060 0.935 —0.668 0.046 0.037 —0.044 1.294 77.050 0.110 —0.080 0.718 -0.468 0.016 0.009 —0.046

My 5, g 1. 20 3MFFIEE R T 1, AR 77.050% 177 22, MULEFRsr 1. 2. 31EAERK
o ENIRBNEGERHAEIEN Y, WAE: Y, =0.11Z, — 0.08Z, + 0.718Z; — 0.468Z5 + 0.016 Zs + 0.009 Z; —
0.046Zg. FAZERE AR EE TS . DOANZE A MM T S 45 SR AN R 32 6 Fa,  JF DAULHEWT I RE AR R S0 K
H7 .

Table 6. Visual comprehensive feature value results of embroidery species
6. FMMRLEAFEESER

BRAE  FHMHME  BRYE FHMHME  BRMEE REHE O BREE BEE BRSNS RREHERHET
4t > L >

685.78 764.22 706.81 685.86 1 T > R
R - A &4 - PIAR 614y - B2 A - R .
710.25 689.58 711.89 710.22 g AR > FHEE >

RG> &5
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Continued
743.30 76157 721.38 743.31 5¢ }%§£%>>§§,Eﬂ%>
752.04 766.93 665.34 752.00 6" iﬂ%&é’]ﬂ;:&%ﬂ%;
670.54 729.72 662.19 67054 7 Iﬂ%ﬁg;;)i%ég;
717.38 718.95 77154 717.34 15* i%g,;!;ﬁ;g;
766.39 750.26 729.42 766.41 1g¢ TR > G >

DURE > LI

1% 6 n[3R1T 18 %ﬁPi%ﬁﬁzl—‘IEIAQET#?EI’HEW%L%WMEE%#FW BIan~r45, AR SR H “ LS
+ 20 + RN + RGN MG A SRR = R HES, S DL .

3.2.2. REARRENE

N TR SEASE BRI AR ST A R, 3 AME SR 8 AR KA AR, B 4 N, FEAK
HUIER 4 AN F—G5kiil i (2 7). IRBYSCIMAE S DIRRRE — B, @it 5¢ /AR T 5 7S 5 sl R 3k45
S AT BN 73BT e DO RE A “ a2y - 57 24 B RO RR R () g . T 5 S e W22
8. izff SPSS HHATHECXS T A8, ELIXIAIERIA N 99%, JEMLFFEE1A] xS T A56 f& /K78 0.102,
KT 005, WEHIEMTHEZES, WINERRPEBEIAR. 45 FUEH, Blas 2 0WmE A
W S5 A B — R T DU RS e . A ST S W O MRS RO B, 32k i e A AR AT DA
e R 58 O 9 6T H AR S I TR, B IR B = S T3 5 P 1 7% SR IUACE

Table 7. Inspection sample picture

*= 7. REERER

I
DS

FEAR 1: P4 FEA 2. HEG: FEA 3: Bk FEAR 4. KRS
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Table 8. Predicted and measured eye tracking data
% 8. IRSNEUBEMTUNESSZNME
MR sh¥8 45 FEA 1 A 2 FEA 3 FEA 4
Tt SERRE THOMAE SERRE TRAE SERRE TS SERRE
4680.79 4692.15 5233.69 5248.89 5008.95 5100.91 4809.56 4897.41

VAL S 8]

4. 4B

BEXI A% SR IR IS BT VA FR R Z R BV E R R, AR Mk T KE-PCA P & IR B3I AL
P HOET B R R AR R G - GOV 7% JF LU R S5 9 G2 T AT 2 B ik . £E
KE BRSCRF T, IR ESAR SN RERE S R IEE RPN Ts, I PCA L& EMM%
MV AR VPN, HH SRS I IR A R G R o BIF e 4h 18 R vl 4l B e T AR 3
FURSEPE . BEFRR B i ROR SRR ER S B, (AR BETE BEINAT S P oK, i 3
BhBETHI SR Ap 40 4R RO RIS BE, JEINMCLE S . I rT 4 Bh i 510 S AT & B R T R RIS
PRt RIS, SR IARIE N 2 R AT B AR 6 A A S R T B PRI T
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