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KE Model of Product form Based on Eye-tracking
Weighting and Image Cognition by EEG

LIN Li, YIN Xin, GUO Zhu-en, DENG Ya-gian, YANG Pu-yu
(School of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

ABSTRACT: This paper aims to solve the problem that the traditional cognitive measurement has strong subjectivity,
which leads to the low reliability and weak objectivity of the subsequent Kansei Engineering (KE) model, thereby pro-
posing a construction method that KE model of product form based on eye-tracking weighting and image cognition by
electroencephalogram (EEG).. First, the target perceptual image word and product object were identified. Going forward,
based on morphological analysis to deconstruct the product to acquire morphological features, the product experimental
sample was reconstructed by orthogonal test methods. Next, the image cognition experiment of image evaluation and eye-
tracking combined with EEG was performed, the key image was clear by analyzing testee behavioral data, the coefficient
of variation method was used to calculate the cognitive weight of morphological features based on eye movement data,
and EEG metrics that correlate closely with imagery were identified by time-frequency analysis of EEG data and P300
component extraction of event-related potential (ERP). Finally, ridge regression was introduced to establish the KE mod-
els of product form. The charging piles (wall-mounted) were taken as an example, after verification and analysis, the pre-
diction results of the model are highly consistent with the image evaluation results. In conclusion, the model can objec-
tively and accurately predict the image of product forms to assist designers more effectively in perceptual innovative design.
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Tab.1 Deconstructed morphological features
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Tab.2 The evaluation value of perceptual image
of 16 representative samples

FEA JRFRY-RARRY Y-SR AT TLAY-A2 0 Y

1 -1.576 0.682 —1.455
2 —1.242 0.621 —0.636
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14 0.864 -0.515 0.424
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16 —0.242 0.258 —0.242
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Tab.3 Average KPI values of various mor phological
elements (take sample 1 as an example)
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Tab.4 The weight value of each morphological
featurein visual cognition

X, X, X, X,
AR 1 AR R 1.557 1.123 1.203 1.226
FEAR 2 A8 5 R %K 1.500 1.159 1.236 1.278

FEAR 16 7 R 1.064 1.127 1.108 1.135
WE 0.292 0.220  0.238  0.250
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Tab.5 Product morphological feature coding based on eye movement weighting
' Xat Xa Xa3 Xaa X1 X2 X3 X4 X1 X X3 Xt Xa Xa3
1 0 0 0 1.144 0 0.888 0 0 0 0 0.92 0 1.048 0
2 0 0 0 1.144 0 0 0.888 0 0 0.92 0 1.048 0 0
3 0 0 0 1.144 0.888 0 0 0 0.92 0 0 1.048 0 0
14 1.144 0 0 0 0 0.888 0 0.92 0 1.048 0 0
15 1.144 0 0 0 0.888 0 0.92 0 0 0 1.048 0
16 1.144 0 0.888 0 0 0 0 0 0.92 0 0 1.048
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Tab.6 Score of each variable category
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B X 0.015 “HERR” FCL #A% P300 E, -0.147
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Xpa -0.124 “KARM” FT10 HLi% P300 Ey; 0.152
X —0.05 “KAIM” FC6 Hiblk P300 Ey -0.061
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Xa 0.219 CRARRY” R S, 0.824
Ak 9 X —0.341 PR RN T ~0.524
X 0.05 CRARI” BN T, —-0.082
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. Tab.7 Evaluation of image value and model calculation
0.05X,, value
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Tab.8 Paired samplet test analysisresults

BT CEHIM bR EMEEE ¢ p
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