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Abstract

In order to reduce the influence of subjective factors in the kansei evaluation of product sketches,
and to improve the limitations of relying on subjective preference and personal experience in
kansei evaluation, we have carried out research on the cognitive processing mechanism of users’
kansei evaluation of the design of different sketches, taking the charging pile sketches as the
evaluation object, using the semantic difference method (SD) and EEG technology, setting up “tra-
ditional” and “modern” kansei images with definite and semantically relative stimulus samples,
using SPSS and EEGLAB software to evaluate the user’s kansei evaluation process perform statis-
tical analysis on behavioral responses and EEG feedback to explore the cognitive processing
process of users in the two types of kansei evaluation. The results show that the rounded corners
and curved surface modeling schemes are more likely to induce users’ “modern” kansei image,
and the user’s matching accuracy is the highest, and also the P300 amplitude of the visually in-
duced top zone is significantly higher than the “traditional” one; in the evaluation of “traditional”
kansei image, users generally think that the sketch with linear modeling features is more “tradi-
tional”, the response time becomes longer, the accuracy rate is reduced, and it is easier to induce
N400 components in the frontal and central brain areas. The induced conditions and amplitude of
P300 and N400 can effectively eliminate the influence of subjective factors in the evaluation of
product sketches, and provide an objective reference for the evaluation process of sketches.
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Figure 1. Research process of brain cognitive processing mechanism in kansei evaluation of
product sketch scheme
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Figure 2. User’s brain cognitive physiological process
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Table 1. The results of representative kansei phrases selection

= 1. RFRMRMIDEERER

Boiad SEARE - PR BURT - SEIRE B - EE K AR - B R - HURR
(EIRBUE =5y 2 — L) 1) 2 - fale R RN - BRI NI - EORH SRR - BRITED (AT - AR
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Table 2. Statistical results of kansei image value of each sample

2 BEARMEREGITSER

A5
iR A
1 2 3 4 5 6 7 8 9 10 11
SFIHM - GlFm 275 1.94 3.31 3.19 4.50 1.50 3.81 431 4.00 2.50 3.81

S - WL 2.81 2.19 3.94 4.00 4.06 1.69 3.31 4.44 3.44 3.63 3.88

BEM - Ry 213 1.00 3.69 2.56 3.31 1.06 3.00 3.75 2.94 2.81 3.25
HUBRIY - REM) 1.69 1.25 3.56 3.19 4.13 1.31 3.38 4.00 3.00 2.81 3.88
12 13 14 15 16 17 18 19 20 21 22

SFIHE - B 3.44 3.00 2.25 2.19 4.19 4.69 4.75 3.31 3.63 2.50 2.88

B - MM 4.00 4.13 3.75 2.56 4.13 4.50 425 4.06 3.50 2.81 3.25
JEER - RER 375 3.06 2.38 1.63 438 4.63 4.63 438 3.69 3.56 3.81
HUBEE - BRERY 3.44 2.94 2.88 1.56 425 4.69 4.69 3.75 3.56 2.69 3.25
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Figure 3. The grouping results of image samples of “traditional kansei” and “modern kansei”
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Figure 4. “Conservative-Innovative” kansei evaluation dimension
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Figure 5. Experiment flow chart
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PR B EREAR 1 RN B, IRIRIERAR N 65.22%, HIFFEIEGE =, EMRREIRIEEAR 7; MEA
11 BEAULAS “ A" AW IEHH 5 5(96.74%), HAE RSN e fid, 78 “ IR R0 MRk
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Table 3. Statistics of the mean reaction time and accuracy of the subjects’ choice

3. WAFRIF TR NAFIERRER G

FEARGR S P34 R BLI (ms) IR IEHZR
1 1983.62 65.22%
2 1343.954 84.78%
3 1255.407 91.30%
4 143737 77.17%
5 1343.278 67.39%
6 1236.13 63.04%
7 1711.278 60.87%
8 1494.194 75.00%
9 1178.065 92.39%
10 1531.815 88.04%
11 1036.426 96.74%
12 1148.657 90.22%
13 1097.713 71.74%
14 1114.583 67.39%
4.2. P300 Z5R 3
TSR A F N TIOAL R, 3k HUA G R AR B R G P B i L N MATLAB 3K 1)

DOI: 10.12677/s€a.2021.103030 270 B TR R


https://doi.org/10.12677/sea.2021.103030

23 PN

EEGLAB THA, L&l e, BMESE, K, 1ICA Eil, FELRME, Jo bt
H, SNS-FHEERE, WE 6o AMET X &M X PN EI THATE AL, B & RAE AR SR 7 i
[X(F3, Fz, F4). H1J[X(C3, Cz, C4). HIF-H RIXEL G 2 /Z(FCL, FC2, FC5, FC6). H Je-Til X BX 5 % /= (CP1,
CP2, CP5, CP6). Til[X(P3, Pz, P4). ¥LIX (01, Oz, 02). FIHI(F7, F8). HHi(T7, TS). JGMi(P7, P8), H. A
B A M A, XA F R

1

PR e

Figure 6. EEG data processing flow
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s, JR TR IEA G R R = 0.868). 1M N40O HiMiE K /NE H S T X A1 5 300 i B IEAH DGR R (R R
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Table 4. Correlation analysis results of electrodes under the image of “traditional kansei” and “modern kansei”

F4. “RER M KR BERTEERBEXMESHER

ERP & 4) i X 44 AR RE Sig.(FUE)
X 0.784* 0.012
HIAR - H e X 0.724* 0.027
P300
e - X 0.868** 0.002
TRIX 0.831%* 0.005
X 0.809" 0.008
HIAR - e X 0.725 0.027
e - T X 0.897" 0.001
N400 THIX 0.813” 0.008
JE 0.889" 0.001
X -0.886" 0.001
T35t -0.916™ 0.001
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Figure 7. Comparison of ERPs waveforms between “traditional kansei” and “modern kansei” (Abscissa: time [ms]; Ordinate:
voltage[uV])
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p =0.000). CP5 (t=-29.71, p = 0.000). CP6 (t = —14.659, p = 0.000). Tfi[X P3 (t = —37.643, p = 0.000).
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