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Abstract

In order to solve the problem of ambiguity and uncertainty of traditional user perceptual demand
mapping, an eye-movement combined with user clusters is proposed to build a Kansei engineering
model of Miao culture. First, we obtain Miao motifs and cultural imagery, deconstruct the motif
morphology using modeling analysis, and establish user clusters based on K-modes; second, we
conduct eye-movement experiments on image-motion perception for cluster users; further, we
identify the clusters to which the subjects belong based on KNN algorithm, and select the key mod-
eling categories of Miao cultural symbols samples based on cluster eye-movement data; finally,
PLS multiple regression analysis was applied to obtain the cluster image and the correlation re-
gression coefficients of Miao cultural codes to realize the construction of the cluster user cultural
image-code mapping model. Based on this model, we can quickly obtain the user’s preferred Miao
symbolic shapes and effectively promote the innovative design and development of Miao cultural
and creative products.
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Table 1. User characteristics category
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Figure 1. Eye movement experiment (a) Eye movement experiment environment; (b)
SMI eye movement instrument and display; (c) iView software recording interface; (d)
Eye movement experiment core process
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Figure 2. Miao pattern sample collection
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Table 2. Miao runic code design elements and classes
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Table 3. Sample Cultural Imagery
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Table 4. Base user feature meta-coding
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ZIhe] 1 2 3 4 5 6 7 8
1 ~0.95466 222740  —0.85334  1.02810  1.02517  0.69439  —0.44305  0.49523
2 102810  -0.33174 115016  —0.95466 —0.65238 —0.74781  1.15194  —0.66749
3 ~0.95466 222740  —0.85334  1.02810  1.02517  0.69439  —0.44305  —0.66749
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4 —0.95466  —0.33174 1.15016 1.02810 —0.65238 0.69439 2.74693 —1.83020
5 —0.95466  —0.33174  —0.85334  —0.95466 1.02517 0.69439 —0.44305 0.49523
52 1.02810 —0.33174  —0.85334  —0.95466 1.02517 —0.74781  —0.44305 0.49523
53 —0.95466  —0.33174 1.15016 —0.95466  —0.65238  —0.74781  —0.44305 0.49523
54 1.02810 222740 1.15016 1.02810 1.02517 —0.74781  —0.44305 0.49523
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Table 5. Basic user cluster classification and labeling
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Table 6. Meta-coding of experimental subjects’ characteristics

= 6. LIHINFHETTRG

e SR IRHE TC A S
o gm =~
2 3 4 5 6 7 8

55 -1.03458  —0.2511 1.13397  0.94461  —0.68545  —0.59013  —0.40668  0.37176
56 -1.03458  —0.2511 1.13397  —1.03458  —0.68545  —0.59013  —0.40668  0.37176
57 -1.03458  —02511  —0.86182 —1.03458  —0.68545 —0.59013  —0.40668  0.37176
58 -1.03458  —0.2511 1.13397 094461  0.82254  —0.59013  —0.40668  0.37176
59 —1.03458 —0.2511 1.13397 0.94461 0.82254 2.46465 —0.40668 —0.88651
60 ~1.03458 02511 1.13397 094461  —0.68545  —0.59013  —0.40668  0.37176
61 ~1.03458  —02511  —0.86182  0.94461  —0.68545 —0.59013  —0.40668  —0.88651
96 0.94461 251097  1.13397  —1.03458  0.82254  2.46465 1.22003 1.63004
97 -1.03458  —02511  —0.86182  0.94461  0.82254  —0.59013  —0.40668  0.37176
98 0.94461  —0.2511 1.13397  0.94461  0.82254  —0.59013  —0.40668  0.37176

Table 7. Clusters to which the experimental subjects belonged
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Figure 3. Partial eye movement index chart
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Table 8. Results of chi-square test for design elements of the pattern

® 8. QR ERFEFTHREER

EAEF S Wit EER $BHR 1 fE#R 2 1545 3 f5Pr 4 1845 5 ¥R 6 848 7
BH QS - 0.606 0.011 - 0.000 0.000 -
. &5 QF - 0.000 0.003 - 0.000 0.000 -
ARG Q
&# QY - 0.014 - - 0.279 - 0.000
BE QW - 0.002 - 0.0301 0.000 0.000 -
A YX - - - 0.008 0.000 0.000 -
o fiE YF 0.000 0.000 - 0.149 0.000 0.000 -
ARG Y
g YQ 0.001 0.000 - 0.328 0.000 0.000 -
g YW - 0.000 0.000 0.000 0.079 0.000 -
N fih 2 HX - 0.001 0.000 0.000 - - 0.000
WSO H R
#E HC - 0.000 0.000 0.020 0.000 - 0.000
n 163 ZB - 0.000 0.001 0.000 0.000 0.004 0.000
THPISFE Z
1R 7S - 0.000 0.024 0.000 0.035 0.000 0.000
‘ B RS 0.009 0.000 0.002 0.000 0.001 0.000 -
ANELR
1k RZ - - 0.000 0.036 0.000 0.000 -
KL TT 0.000 0.000 0.000 0.472 0.000 - -
BEEL T | SCFE TC - 0.000 0.026 0.000 0.003 - 0.000
REL TM - 0.000 0.486 0.000 0.000 - -
B QYT 0.000 0.000 - 0.000 0.000 0.002 -
TRIY QY
RIK QYQ - - - - 0.030 - 0.000

Hk, L7 BIHREhFabr (AR, AR IR RS i st h 230K N B e B 34T 5 Z i . it 7R
BEAT B ARG T B FOICT RRE . LLESREFENBI, LB ZOKTAT 5 T, ML AT 5
KRG, GERWZE 9 Fos. AR —E, ik ZROK T IRSER I, 2 Wilks >
0.01 MIBeit 2. RHEE 9, FRAFERE T WIFRIIRSIRTS 1. RS4R3 (EZEME >0.01, WHIERE
SR B EAE 51X 2 DMIREHERTE G, SRR K.

Table 9. Results of chi-square test for design elements of the pattern

T GHRITERFESTHRUER

AEETUES BT ER £ 70 S 1= 7 (=1 T BN =1 7 SN 1=1 2N B (=17 R |~ 2

HHQS 0.021 0.003 0.053 0.005 0.000 0.009 0.003

s @I QF 0.000 0.028 0.032 0.025 0.000 0.000 0.000
BRLHEQ

BHEQY 0.016 0.020 0.024 0.021 0.000 0.011 0.028

"EQW 0.011 0.025 0.022 0.016 0.000 0.005 0.030
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11 YX 0.028 0.000 0.000 0.000 0.000 0.000 0.029
o i YF 0.015 0.000 0.032 0.005 0.000 0.005 0.014
ARG Y
g YQ 0.008 0.009 0.006 0.000 0.000 0.008 0.000
)2 YW 0.006 0.000 0.001 0.001 0.013 0.009 0.009
. fihZ HX 0.000 0.033 0.008 0.033 0.019 0.014 0.015
IESORE H N
% HC 0.000 0.000 0.004 0.001 0.007 0.011 0.015
. 1l ZB 0.025 0.029 0.029 0.026 0.030 0.011 0.031
TS Z
1R 7S 0.004 0.000 0.006 0.002 0.000 0.000 0.000
AR B RS 0.009 0.011 0.000 0.013 0.010 0.031 0.021
N Kk RZ 0.016 0.005 0.000 0.008 0.019 0.001 0.007
KPS TT 0.014 0.008 0.002 0.010 0.016 0.028 0.002
B T FRAJ SR TC 0.004 0.000 0.006 0.012 0.006 0.023 0.003
FeTEGL T™M 0.009 0.011 0.000 0.013 0.010 0.031 0.021
B B QYT 0.016 0.125 0.000 0.028 0.019 0.021 0.017
IR QY
KR QYQ 0.004 0.008 0.002 0.010 0.016 0.028 0.002

MR EIRRR ISR, AN EEROUFIE R BT ER BT IR . RSN B BRMER, Mk
SURENtNE ., g o th e, WIRSORE LIS ISR LIER: NGLLABIR; A eah Wi e ARk, 4

AU KSR A RIS
5.2.3. ERGHERIRKHESITNEERN

L key REEREONBI, T ARG Z @) TG i ROV (B R VP Sl , & R ) Mk £

10 AT o

Table 10. Subjective selection rate of subjects’ imagery

= 10. WABEREIEZER

A MUk SRR FFER DU FEA MEUR kIR APEE GEUR
01 0.84 0.60 0.88 0.68 14 0.76 0.72 0.84 0.84
02 0.16 0.48 0.56 0.32 15 0.32 0.68 0.48 0.40
03 0.16 0.64 0.52 0.16 16 0.48 0.64 0.80 0.32
04 0.72 0.48 0.64 0.64 17 0.72 0.40 0.56 0.60
05 0.32 0.40 0.80 0.52 18 0.76 0.56 0.64 0.56
06 0.28 0.40 0.64 0.60 19 1.00 0.80 0.76 0.92
07 0.40 0.60 0.60 0.48 20 0.96 0.68 0.76 0.96
08 0.96 0.60 0.80 0.80 21 0.84 0.60 0.72 0.84
09 1.00 0.40 0.88 0.88 22 0.56 0.92 0.68 0.68
10 1.00 0.32 0.48 0.96 23 0.64 1.00 0.80 0.68
11 1.00 0.84 0.92 0.88 24 0.84 0.60 0.92 0.64
12 0.72 0.88 0.64 0.48 25 0.56 0.44 0.40 0.44
13 0.96 0.52 0.52 0.72 26 0.64 0.60 0.80 0.64
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53. KERR - FTRRGHREME

WA T R B T e R, R/ IRk m R T IR, 1 5 7 BN AR B AT
TRAE o Re SIS AEA B (0 7 0 ) A5 SR SO R e v B 3 B B S IO A X B A s i B . AR T I R
L, ARSI RO ERE, BEN 1, RZEDY 0. LASKISHEA 5 0B, AR A I BETHEEZ0 N 1
DL 11 Fos, WMEREOLANER 12 Fios . ARAE FIRE IR AR SEIR R A BT B AT A

Table 11. Experimental sample 5 design element correspondence table

F 11, KR S R ERINF

SURERPR B®HQS & QF "R QW &M X
Q QsS4 QF, QW, X,
Table 12. Experimental sample 5 design element assignment table
F 12, LIHA ST ERRER
BT R IRAE Bt ER IRAE
Qs 0 QwW, 0
QS 0 Qw, 1
QS; 0 QwW; 0
Qs, 1 QW, 0
QSs 0 X, 0
QF, 0 X5 1
QF, 1 -

BB oy B BT A SEERFEAS 1R G PAN B8 S v IR AT R R AR it ZER B R N SPSS 81, BL
FEARVCHEERAE N AR X, SRR AN ST B RPN B A A & Y, THR RN 3£ A
N, RS B AR A OGE BV R B, SR R RN AT A () JER Ik T A
Table 13. Regression coefficient of correlation between Kansei imagery and pattern design elements in the cluster subjects

13, KRR ERRMSEHRITERBEX T EAZRK
oo Bk

aURf

Bt

Fik 3 FEEUR SRR fFEE AGUR Fik oy FEUR SRk fFEE U
e Qs, —0.164 0.032 0176 —0.102 KW zZX, —0.136 —0.147 0.002 0216
fFHQ QS 0.036  0.086 0.068 0044 FFiLzZ  ZX, 0.024 -0.027 —0.058 —0.038
QS; 0.053  0.102 —0.189 0.027 A& RZ, -0.198 —0.164 0.018  0.036

QS, 0.113  —0.162 —0.039 0.153 fFfi3R  RZ, 0.098 —0.191 —0.191 —0.14

QS; 0.136  —0.004  0.051  —0.007 RZ;  —0.071 0.14 —0.158 0.042

QF, -0.164 0.129 0.136 —0.073 RX, 0.067 -022 -0.029 0.16

QF, 0.153  —0.064 0.116  0.184 RX, —0.002 -0.093 —022  0.109

QW,  0.069 0.032 -0222 —0.082 fH# TT, 0.113  0.069  0.096  0.096

QW,  0.113 -0.162 —0.039 0.153 £ T TT, —0.187 —0.122 0.044  0.009
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Continued
QW;  —-0.164 0.032 0.176  —0.102 TT; 0.022  -0.093 —0.138 0.04
QwW, 0.036 0.086 0.068 0.044 TC, -0.027 -0.124 0.084  —0.049
QX -0.076  0.063 0.142  -0.078 TC, -0.091 -0.124  0.091 0.096
QX, 0.173 0.057 0.053 0.158 TC; 0.187 —0.087 —0.084 —0.176
2k YF, -0.156  0.073 —-0.116 —0.046 ™, —0.056  0.038 0.156 0.056
Y YR, 0.176 0.149  —0.027  0.184 ™, -0.182 0.107 —0.211  0.047
YQ 0.078 0.542 0.222 —0.14 T™; -0.004 0.027 —-0.027 -0.129
YQ, 0.067 -0.111 -0.198  0.289 ™, 0.204 —-0.011  0.082 0.162
YQs -0.133  0.102 0.172  -0.187 TX, 0.087 —0.022 —0.06 0.184
YW, -0.133  0.102 0.172  -0.187 TX, 0.163 —-0.116  —0.08 0.173

YW, 0083 —0.091 0071 0218 AR  QYQ, —0.055 0.044  0.009 —0.031

YX, 0178 0.22 0082 -0.193 #% QYQ, 0218 008  0.103  0.054

YX, 0311 0027 -0016 0227 #f3QY QYX, 0018 0013 0027 0012

Bl HC, 0149 -0.007 -0211 -0.171 QYX, 0178 —0209 -0.011 0.169
FESH  HC,  —0.029  0.136  0.029  0.069 4% CG, —0.073 0.109  0.111 —0.121
HX, 0036 -0.053 -0.133 0056 %% CG CG, 0181  0.044 —0.004 0.182

HX, 0.113  —-0.138  0.124 0.109 CG; 0.296 0.047 0.042  —0.089
iEEY)] ZS, -0.184 —0.202 —0.1 0.158 CGX; —0.071 0.067 —0.016  0.089
5z ZS, 0.122 0.078 —0.164 —0.189 CGX, 0.156  —0.193  0.171 0.056

T 13 A AL R RBUREE T BB R B SRR SO R ST B AE, #5001 28 H e x
EFRIZAFAGZE B0 SO RPN R 13855 . LLE RSN, AR ARG B FFDiE R i ER 53X
WER B, WnF

Y, “HEEUR”

Y, =-0.164QS, +0.036QS, +0.053QS, +0.113QS, +0.136QS, —0.164QF, +0.153QF,
+0.069QW, +0.113QW, —0.164QW, + 0.036QW, —0.076X, +0.173X,

Y, “IEYIR”

Y, =0.032QS, +0.086QS, +0.102QS, —0.162QS, — 0.004QS, +0.129QF, —0.064QF,
+0.032QW, —0.162QW, + 0.032QW, +0.086QW, +0.063X, +0.057X,

Y, “FRiEK”

Y, =0.176Q8, +0.068QS, —0.189QS, —0.039QS, +0.051QS; +0.136QF, + 0.116QF,
—0.222QW, —0.039QW, +0.176QW, +0.068QW, +0.142X, +0.053X,
Y, AR
Y; =—-0.102QS, +0.044QS, +0.027QS, +0.153QS, —0.007QS; —0.073QF, +0.184QF,
—0.082QW, +0.153QW, —0.102QW, +0.044QW, —0.078X, +0.158X,
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