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Coupling Optimization Design Research of Product Image Prototype Form

SHI Jie, SU Jian-ning, LI Xiong
(Lanzhou University of Technology, Lanzhou 730050, China)

ABSTRACT: The work aims to carry out the image styling and form coupling optimization design for the prototype form
of the product, so as to make the product prototype design in line with the consumer's perceptual cognition and emotional
needs. Firstly, the prototype experiment was carried out based on product prototype theory. Then, the form blending algo-
rithm of NURBS curve with minimum distance was adopted to fuse and homogenize the product prototype and image
prototype. Next, the spectrum analysis method was applied to quantify the form characteristics of the product. The form
coupling degree was calculated by cosine similarity, and the form coupling mechanism was analyzed by combining con-
sumer's image evaluation value and form preference degree. Finally, the genetic algorithm was used to establish an opti-
mization design system to optimize the product prototype form under the target image. The coupling optimization of
product prototype form design under the target image was realized, and the refined form of consumer emotion cognition
was obtained. This method can optimize the product image prototype reasonably and effectively, and realize the detailed
design of product form.
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Fig.1 Research flow chart
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Fig.2 Perfume bottle prototype library
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Fig.4 "Noble" image prototype form

3 WisEEe

FASRE A PSP AR A, A8 e 4k
TR ISP AR S AE ) P (] ) AR A, PRI S
P, LA TG HOR AT i A IR TR IR
i, AP ARE B AR, SCIESZ

Fig.3 Image version of "Noble"

[i] Py P4 A 3 7 5 AR

I IR 2598 A B8 1 o it 2 s 78 o 1 7 A 2
PEATREG TS, DO s AR BB 2, X
mAURIFAVE S 5 A MR IE SR AT MG
T, RAPFGEBELR TR EHER, it
ARTR A NURBS 2yl SIS, kA
/IR RS HEA TR A TR A UC E 5 I 38 2k AT 282k
BHEE A FA, WS BEIE A . 2R e ]
S5 OSEEPER RS T ] SR A UG AR
T TE AR, B i A B D 2 i 4 RO Bk
R AR AL I | VCRC A5 LA S AN A 4 4>
R, ARSI AR SRS, WA (D)
AR A - 287k B S b ) 08 285 1 428 o) A A 4T 47
B, DA IE SR,

q=7"><‘11+(1_7")><q2 (D

Hb: g AR BUE S 4SS g, g A
JRIRTE SR B AP 5 s A AR AR, BUETEE S
(0, 1), NELHILEME, BERETHRE 2 1R
HHN 0.5,



50 fu, B TR 201944 A

31 HREFERRERES P, X]LF':ou?gL‘ RIPEHY 32 A EAUEE P
LA R RO P ) S 1A S2 PNty PUAPALIR AR A TS0 ML A 2 P
B, ST AR A, WE S, fe, LJ%'T(?%FEqu’JE%N%JEﬂ%@, LI 6.

Bl Ak B IR 45 el AR

K5 FEA S1RTS2 B A LR
Fig.5 Form blending process for samples S1 and S2

AR O 04 10 DO GO e %6

pak

TASDESTY &0 ®<> OO

Kl6 =R ETEE
Fig.6 Blending process of product prototype form



408 A8

IR AR Tib & I LY 2oy e U (A e a g 51

L S, B ARAT A KO i L AR Y
B, WK T,

Bl 7 A AR AR
Fig.7 Perfume bottle prototype form

w

2 FmERRERT

PR R R E R R T S B B AR
B Ak, dhimixd 7= i JFE RS S5 3 AL fE . LA
HARESERIE AN BAES, SR e
BIATIER A U P IIEE, R A B4R
AL SRR, A ERFRER AR B RHE

Xof H bR 4 R ) T T IR SR, R F 518
FAEFRIE MBS, £ B B B R0 = i R
BRI, WA 8.

| TS

“ER RIS |
l

SR aw = JIUEIV/S N B a7 BRI EE S
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prototype design under "Noble" image
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morphological preference and coupling degree
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