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Research on Priority Configuration of Product Design Based
on User Characteristics Classification
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ABSTRACT: In order to reasonably define the product compatibility demand preference and its priority to improve the
user product compatibility experience in a targeted manner, a product design priority configuration method based on user
characteristics classification is proposed. The Pearson correlation coefficient is integrated into the bounded rationality
hypothesis model to classify the characteristics of the user group and screen the influencing factors of user demand and
behavior deviation according to Pearson correlation coefficient, and used as the basis for characteristic users. The analysis
of hierarchy process (AHP) is the main method, from the three dimensions of product attributes, symbolic elements and
human-machine factor to construct a product suitability evaluation and analysis system, to quantitatively analyze product
feature elements, to explore the priority of different feature users to product design elements, and to control the demand
trends of feature users demonstrated in the product selection and use process, and use this as a basis to improve product
compatibility experience. The effectiveness of this method is verified by the female protective articles during the epidemic
period, which provides a product design priority configuration method for the design and development of female
protective clothing and other products.
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Fig.1 Product design priority configuration method based on user characteristics classification



843 121

WittE, . FET P ARAE 20 S e O B

159

2 ETHREEMERENAPFES LT ZE

BT AT PR B AL R P A OGS TR
B B A PEAT MR P ATHEZR , S Pearson HHSC R
RO TRAC T, FRHCR AR TR R AR P e 2y
P EMAE o
21 ETHREUHERIGEEEZRNSITESR

FH PR 7 il B 75 SR 5 O B R 5 i 0 e
1o 323K R ERENTTRRE AR, B
B AR 75 R 58 B R it B AT O U A5 5 AN

PRI 2 5% AR IR BE 1 — S A X B A, S BEAS N SRR
HMRIABEN AR . Mk, SRAZCEHEA . WETIR. €
FE WP T, X ARG S A 2517
PEEC, JETRRERE U A HTHESS (L 2), 45
SRV 7= b i SR B 5 s AT O G R R
22 HAPHiESEFZE

FEF 1R A AT AE B4 I & RSO A () 4, 2
WO P EWMASEE N, R H Pearson AH 3¢ Z B0 521
7 oK R S s AT O B B N R i T AR
ST, BT

| ammEm |
|
[ [ ]
EETE | porm | | wmm |
L A7 l L2 ¢ Y
| oamx || e | | oeemz || omeEz || sewx || Wz
| | I | | l
|| T AR AR AR I B || 4R || A
|| e W [E| B || ]| o || BE || A
5 || % # PN EE I k|| ® || &
fE || 5 B s k|| || #| | E || B || 8
X2 X3 Xs X7 Xg X X10 X11 X12 X15 | | X16 | | X17
[ [ [ [ |
¢ \4
B T R 7= T Ay,
B2 JrHriEse

Fig.2 Analysis framework
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def pearson(vl, v2):

n = len(vl)
#simple sums
suml = sum(float(vi[i]) for i in range(n))
sum2 = sum(float(v2[i]) for i in range(n))
#sum up the squares
suml_pow = sum([pow(v, 2.0) for v in vi])
sum2_pow = sum([pow(v, 2.0) for v in v2])
#sum up the products
p_sum = sum([vi[i] * v2[i] for i in range(n)])

#5Fnum, EFdenominator

(sum1*sum2/n)

den = math.sqrt((suml_pow-pow(suml, 2)/n)*(sum2_pow-pow(sum2, 2)/n))

if den == o:

num = p_sum -

return 0.0
return num/den

Kl 3 Pearson M RE A ()

Fig.3 Pearson correlation coefficient algorithm (part)
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Tab.1 Judgment table of variable correlation strength
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Fig.4 Geometric model of Pearson correlation coefficient
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Fig.5 Evaluation and analysis system for suitability of female protective products
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Tab.3 Correction factor value table

SR U X 1]
n 1 2 3 4 5 6 7 8 9 10 11
Mg 0 0 0.580.90 1.12 1.24 1.32 1.41 1.45 1.49 1.51
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Tab.4 Questionnaire result statistics
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Fig.6 Classification of female user characteristics
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Fig.7 Differences in product selection preferences among four types of female user groups
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Tab.7 Satisfaction statistics of medical protective clothing design scheme (example)
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Fig.8 Satisfaction of four types of female user medical
protective clothing design schemes
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