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Personalized Multifunctional Tea Table Design Based on BP Neural Network
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ABSTRACT: By analyzing the consumer's perceptual demand and the design elements of the multifunctional tea table
product form, the paper aims to establish the regression relationship model between the two to complete the personalized
design of the multifunctional tea table product and solve the problem that the tea table product cannot be designed and
manufactured according to the user's consumption demand. Firstly, semantic differential method is used for consumer
products for tea table perceptual image value, and the factor analysis is used to summarize the value of sorting. Secondly,
according to the product design elements on the tea table module deconstruction, and each part of the module is numeri-
cally coded. And BP neural network of teatable products is trained according to the perceptual image evaluation value and
module value, and the mapping relationship between them is established. Finally, the accuracy of the BP neural network is
verified by the questionnaire experiment with the second semantic difference method. According to the BP neural network
of teatable products trained, the model of teatable products with the highest perceptual evaluation value can be predicted.
The accuracy of BP neural network model of tea table products is verified by the experimental results of the second se-
mantic difference method, which provides favorable support for the personalized design of tea table products. This method
improves the design efficiency and rationality of coffee table products, solves the problem that furniture designers cannot
accurately complete objective product design according to users' subjective needs, and provides beneficial reference and
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guidance for product design and manufacturing based on consumer demand and market.
KEY WORDS: product personalized design; Kansei Engineering; BP neural network; factor analysis;, multifunctional

coffee table
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Fig.1 Multifunctional coffee table product
personalized design process
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Fig.3 Teatable product sample 1 perceptual
word pairs 7 order survey scale map
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Fig.4 Sensitive component factor extraction
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Tab.1l Composition matrix after rotation

&3 bo) WA 1 5y 2 B4y 3
EEM—HAM 0.904 -0.026 -0.342
M P —SE FH Y -0.292 -0.031 0.950
RN —H 4 —0.200 0.873 -0.021
BB — -0.303 0.011 0.943
JR A ) — e HE Y -0.061 0.833 0.054
&5 B — AR 1Y 0.874 -0.079 -0.339
3 1) — AR Y 0.896 -0.169 -0.117
RICH—E Y 0.011 0.959 —-0.049

05 10 1.0

0
X5,
B 5 g ik i 48 15
Fig.5 Perceptual word to scatter load diagram
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multi-functional teatable
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Tab.2 Morphological design elements are deconstructed and coded

WRIITR BT 1 W5 2

%' 4 %7 5 %7 6 W57

B - e H

T 4

L T

il X4

=5

fi ks X2 GD -
e,

3

>

HEFF X5 [ E

11

3.2.2 BPHZMZRT S HHE

AL 5 EE R RS L RS SR L AL
FELER | RIS . TSRS R T R
AL, M5 ANBEHRAE Ay il 2 N 4 A R A 23R, R
A JZMZICT HBEN 54 CEERN—HRT %
W) —SE 7“2 TUM—hR R 3 AR 4 1)
T A BRI 25 A5 0 A 11 2 R 48 A, IR,
HERZITTANECN 34 BRRZE N EURIE AL (1)
RCEIREE
P+Q
2 .

A, TARERBEUZ 2T 5, PARERMAZ

T=

MgIEA R, Q REFEHHEM TN X (1)
X} B J2 A 28 TT A B T B 45 ORS00 B AT 3 B
e RIS TUP i 28 I 28 A0 B 2 i 28 0 B
44, DABCHRAIR A s 2 R AT I 5
3.23 f8brIH—fbab

ol 22 ) 246 T 000 7 9 56 AR U — AL AR B, LA 7
BRETA | RS RV RRE B 2 (R w22 5, SRR
i DR P 25 S KT 3 i ) D 46 T 0 €58 25 45
K SR A min-max AREALTE XA .
EPabR T IH—fb, HFREL =L (2), z F¥Ehs Z
MIER | DEEAEAR, Znax NTEWS Z VIRKIE, Znin M
febr Z Wi/IME . A —fBAR BRI 25 R N 3 iom .

x®3 BUHEEZHBEBREERR—ULER
Tab.3 Coding of design elements and normalization of perceptual values
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Fig.7 Results of neural network training on
multifunctional tea table
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Tab.4 Forecast comparison results
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