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Abstract

In order to improve the consistency between the modeling design of the electric toothbrush styl-
ing and the user image perception, this study uses the parametric method to establish a model
between the modeling design of the electric toothbrush styling and the user perception. This model
can help designers to better design products. Firstly, we collected samples of electric toothbrushes
and selected representative samples based on the simple styling elements of electric toothbrushes;
at the same time, the user’s image perception vocabulary of electric toothbrush is collected, and
these words are grouped by manual grouping and multi-scale analysis. Secondly, we adopt the single
factor modeling variable analysis to control the influence of the change of single modeling element
on the user’s image perception in the design of electric toothbrush styling; the electric toothbrush
styling and user image perception space are established, and the multiple regression model between
electric toothbrush styling and image perception is established based on the quantitative class I
theory. The validation samples were used to verify the validity of the model. The results showed
that the significance of the predicted values and experimental values of all samples was less than
0.05, which was significantly correlated and proved that the model was effective. Using this model
to guide the modeling design of electric toothbrush styling, it is further confirmed from the pers-
pective of practical design application that the model can effectively guide the modeling image de-
sign of electric toothbrush styling, and improve the fit between user image demand and final user
image perception in the styling of electric toothbrush.
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Table 1. Analysis of simple modeling elements of electric toothbrusht
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Figure 2. Representative sample code
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Figure 3. Pedigree chart
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Table 2. Representative imagery perception vocabulary
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Table 3. Classification table of styling elements
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Table 4. Coding table for modeling elements of electric toothbrush
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02 1 0 1 1 0 0 1 0 1 0
03 0 1 0 0 1 0 0 0 0 1
04 1 0 1 0 1 1 0 0 1 0
05 0 0 1 0 1 1 0 0 0 1
06 1 0 1 1 0 0 1 0 0 1
07 1 0 1 1 0 0 1 0 0 1
08 0 0 1 0 1 1 0 1 1 0
09 0 0 1 1 0 0 1 0 1 0
10 0 0 1 1 0 0 1 0 0 1
11 1 1 0 0 1 0 0 0 0 1
12 0 1 0 0 1 0 0 0 1 0
13 1 0 1 0 1 1 0 0 1 0
14 0 1 0 0 1 1 0 0 0 1
15 1 0 1 0 1 1 0 0 1 0
16 1 1 0 0 1 0 0 0 0 1
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Table 5. Average perception score of electric toothbrush shape image

F 5 BHFRIERERBMTINE

FEA FEEUR Y, FIER Y, [HEALAS I TR Y4 S Ys BAEH Yo
01 1.51 2.34 2.73 2.59 2.52 2.79
02 1.25 1.24 2.06 1.98 1.24 0.98
03 2.35 2.03 2.50 3.01 2.03 3.43
04 4,59 437 3.46 3.98 2.59 4.27
05 0.87 4.06 3.67 453 2.61 4.68
06 0.68 0.74 2.01 1.06 0.53 0.95
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07 0.73 0.95 1.84 1.68 1.01 1.34
08 1.37 2.06 2.98 3.02 1.98 2.67
09 1.95 249 2.87 231 2.04 2.40
10 2.05 2.37 2.34 4.01 1.25 2.34
11 2.58 2.65 2.04 3.84 1.67 3.17
12 2.68 2.67 2.49 2.34 1.76 2.03
13 243 2.01 2.14 3.98 1.54 3.54
14 2.53 3.67 147 3.51 2.34 3.87
15 4.59 2.37 421 231 2.67 1.64
16 2.97 2.28 4.01 2.13 247 2.56
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Table 6. Classification table of styling elements
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< e A e A e A e 70~ e A e
, jwh o Ju [ o yo [ p Vel Jou [ o yo [
gy OH gy B G B g BE g EE g UH
Bk Xao 0.340 0.241 -0.080 -0.527 -0.437 0.883
o 0.515 1.013 1.431 0.212 0.042 0.766
X1 %, 0855 -0.772 1.351 -0.315 -0.395 -0.117
X 1.458 0.448 -1.833 -0.315 -0.140 -0.389
EE
A X, —1.141 2747 0957 0615 1527 3360 1.905 2220 0536 0.752 -0.234 0.212
REL X,
Xos  1.606 0.342 0.034 1.806 -0.216 -0.176
FI2E  Xg —1.529 1.246 0.362 -0.116 -0.524 0.184
5 1.083 3.354 0.700 0.774 0.089 1.951
T X; Xs  —0.446 -2.108 0.338 -0.890 -0.435 -1.767
. Xu 2125 2.938 -1.018 1.308 -0.612 2.180
L
Mg X4, —0531 3.067 -0.364 4.254 -2.353 2096 -1.204 3.499 -0.836 1.449 -1.330 3.510
X
4 Xi;3 —0.942 -1.316 -0.257 -2.191 -0.354 -0.540
sy Xer  —0.652 -0.834 -0.642 -0.046 -0.162 0.134
i 0.483 1.021 0.743 0.466 0.092 0.739
FWiXs x, -1135 0.187 0.101 -0.420 -0.070 0.873
BRI 1.610 2.205 4558 2.988 2.372 2.973
LB 0.875 0.890 0.666 0.795 0.828 0.882
e R 0.499 0.556 0.444 0.632 0.685 0.778
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Figure 4. Verify sample code
4. BIEREARGRAS®

Table 7. Verification sample shape element coding table

F 7 WA ERER R R

iy iy
L EREA EAS Rom ogs o0 Bl e g wwe k&
FEAR JuRER JEEA
Xll le XZl XZZ X41 X42 x43 X51 X52
X3l X32
01 0 1 0 0 1 0 1 1 0 1 0
02 0 1 0 0 1 0 1 1 0 1 0
03 0 1 0 0 1 1 0 1 0 1 1
04 1 0 0 1 0 0 1 1 0 0 1

W IEREAE R A B E RN Z e A AR, PR HERA . DR 1 R8N - s
()7 BRI H: Y, =0.855 + 1.606 — 0.446 + 2.125 — 1.135 + 1.160 = 4.165, [AFH, 15 H 4 ke
A 6 A GBEAAF A E, WK 8.

Table 8. Validate sample shape image perception model scores
8. WIFNAGERERBIERESS

FEAR FEE Yy FPIER) Y, [EESLORE I ) Y 5 Ys FAER) Yo
01 4.165 1.892 4.689 2.592 0.902 3.966
02 4.165 1.892 4.689 2.592 0.902 3.966
03 0.915 0.871 4.646 3.113 0.239 1.668
04 1.653 1.381 4.008 4.738 2.486 2.403

i 28 AR IEAT b BB Z LM G HE, X 4 NI RIEEAR 6 MERBMETIT 2, &
AR R BGRB8 B RIS P E AT B, e WAk 9.

DOI: 10.12677/design.2023.84512 4203 wit


https://doi.org/10.12677/design.2023.84512

ILAETE 45

Table 9. Verification of sample shape image perception test scores
9. WIENAERERBRANRES

FEAR RSB Yy FPIER Y, LI Ya B 1 Y Z I Ys FAEHI Yo
01 3.857 2.125 4.021 3.001 1573 3.846
02 3.707 1.485 4.033 2.504 1.834 3.994
03 1.042 1.152 3.941 2.817 1314 1.704
04 1541 1537 3.927 4.815 2.654 2315

Bt EAE 5PN RN SPSS, TR T K56, 45 R WK 10. 4R B RIE ﬁéM’JiJrﬁ:@%ni
A AR RES R, BWRT 0702, HIRKMAIM::; BRI N 0.998, R F . Ikt
AR E /N 0.05, BT LLACHFTA FEAS 2 5B 0 T SR AN S0 (8 4R B A 535 A0 5k, EIJIIE%TE
R4 %k .

Table 10. Paired sample T-test results
10, BRIREAR T 1045 R

==t LiENEa B
FC Xt 1 4 0.998 0.002
et 2 4 0.760 0.240
ficxf 3 4 0.702 0.298
Ficxf 4 4 0.958 0.042
fic %t 5 4 0.983 0.017
fic %} 6 4 0.998 0.002

3.7. WENHENRE TR

R T 7 AT R, RT3 o e el B B K /G SR “I K RSB AR, et
THFEBIA R BTG R ER IR, A AT, Rt A SR (s, (RS B AT
P, HiIZE 6 IR, A CHF K. REEUN. RMER SRR R R KR B R, P
o HLN ALl S s R K P PRAREAT B PYRKHBI A R S AR 11,

Table 11. Design scheme
*= 1L Bt AHR®

RIS
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AR

XF ety S IR BN RERNG 7, 50 WAk 12, V5, I8 1 36 Apial, XA R
BRIEFIT D, BRMERILE 13,

Table 12. Design scheme design image perception model score
F12 RITARERERBMERF S

UES RSB Yy FPIE Y, ESLORE i TG Y 2 I Ys FAE Yo
— 1.563 3.399 4.008 4.738 2.036 2.367
- 2.856 3.99 4.544 2.874 1.083 2.349

Table 13. Design scheme design image perception test score
= 13, Wit A RERERBEMMRE S

UES RSB Yy FPIER Y, LI Ya I ) Y Z I Ys FAER) Yo
- 2.031 3.049 3.757 2.97 1.956 2.430
= 2.655 3.769 3.972 2.653 1191 2.496

XPECE 12 R 13 %7 SURARAN P& 77 ZIOHIN A B 6. B “IF M7 SR aBEsy, TR 1
TG 5 4 4T A P 2 ks HLATIIME 53R ET 4 FRIME £ SR/, Hiash—s. wi, &F
MR | SEE M R 1 1 A 2 R A RS B UL T T, 7S A R F P R R T SR A 2 R
E AT
4. B

KBTI T IS Wil 1 BB RIER, IR P EERER, IEHEEA | RES @ EE
&R B R S RGN Z oA, TSR T B R s M B R R R, Bl
ML) RS R e th R R AL T REEI BT D i, AT AR B O P R R OREATIE R v, SRt
AT BTGB .

AHEFOIET IS WL s RIER, E S BRIEAIMHRRR . IMELETIRED
Pt AT R M, R A 1 AEIE R BT BRSO AN ™, FEAE R BT AT DA S G
PR A B BIE RB R R T, SO SR I T 3, DA o S e 7 e O R 2R
BN, R E RS HAL B EO P R R B R AR IR R

ELWH
AR T 5N A8 B4R B 4 B il H 25 F-5 44l (ZK[2021]055) -
T OB

OFE 1 k0E: fFEHZ

@K 2 kiFH: HETE https://www.taobao.com/4% 2 45
@K 3 kiE: fEEHEZ

@K 4 KJH: HET4 https://www.taobao.com/#% 2 &5 5
OF 11 KiE: fFEAS

53k
[ Sk, EREAETA, UG oA ol Ky g ek [ SERE. o [ 7, 2021(Z1): 40-41.
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