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Innovative Design Method of Product Modeling Style Based on Prototype Theory

LIN Li, LI Zhi-mei
(School of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

ABSTRACT: In order to solve the problems of ambiguity, uncertainty and lack of innovation in the process of product
modeling style innovation design, this paper conducts a study of innovative design methods for product styling from a
prototype perspective based on prototype theory. By introducing the prototype theory approach, it provides guidance for
the whol e process of innovative design of product styling from a macro view. Firstly, product styling is classified based on
perceptual imagery; Secondly, design morphology analysis is combined with dispersion analysis to extract prototypical
features of product styling, and the weights of shape elements in product styling are analyzed through joint analysis to
identify the prototypical features of key styles; Lastly, in combination with shape grammar, it carries out innovative de-
sign of product styling. Taking the elegant car front face as the research object, its design scheme inherited and innovated
some of the shape features on the basis of the continuation of the product style, forming a brand new car front face. The
evaluation result of the design scheme shows the feasibility and practicability of this method in the innovative design of
product style.
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Fig.1 Process framework of product style innovative design method based on prototype theory

9 XA o AR AT I UL I KUK IR RE AR B o Oy e
SRR MG R R R A, TEDT I B A
IR BE AR B, 3 3 T 22 e i ot iy BAT AR 7
AREAS o

o A 7 i 3 R XUR 9 2R, SRS A S )
s S, A IS R R B TR
i RS AFAE , IER ™ ot BB ik
7™ s BURHAE AR BO7 %, BERS A A Y B B
PRI i B 3 BURRAE , DLSRICRAT AR I Ao 70 XA
AR R B A 2312 FH 2 R S B L
B, AR R R,

LB L B—FU 7 A E B TR AE 5

LR 20 R WA S AR A A T —— X
MIFHEATIT o0, WU EIC N (1)

3 i

XM:MH (ijn=1 HBH0) (1)

K X, FORH i DA j RHIE T A
AL FI(H s j Fom AR g 5 | FR I REE
4T s n FmZ 5B A

AR 30 e BT B0 7 R R UR
HE R ARFEAE o FAT R B CIETXUAR FRFAE Y
BAME) R (2), B51EME CZRHEA KA L
BarfE) e (3),

G =3 X, Ci, j. n=1 HRHH) 2
J=1

G, =Y Xy (i, j, n=1HNE%) 3)
i=1

1.3 P miE B XA R B FHIERRE

BT EIRCEVEIMRERE , $rbn it 22 R EE N 1
TR bR, X HIE T B B T, A5 BRI A
FEA R A3 A L (3K 4),

V. =2 x100% (%)

X

K. V, BREZREG o BRbrifEE; ¥R
IRAREA AR PR A 241

FEE A REAR TR B AR A b v 22 2R 80, PR R L2y
5 L RA S BT AR A, B 72 i i 760 JXUAS (14 5 260 A i
Jz{jlljZi'Nlim} ’ ;H\:EF J%%Eﬂq:%ﬁ[{%éo
1.4 FREREZSNERESABE
1.4.1  7EEIRARERE SR Y

AR BGHE S as 5, X B g8 59 7= S AR B
TESEATSRAY , IR HE AL Sy — 2 T ME 5 1 T
1.4.2 KL T WS S50 (1 7= A v A XURS 56 B I R AR AE

HEHL

1) FEASEE, RBRS: b iy IF A8 TR s >
R e G g, AT e D S R P A RE AR B AR
i TS 00 77 IR R AE | ST SPSS 1F 38 1R A A
MR REAS

2) I, BEEEAICZIAE . T A
MR RN N7 A8 T R RV TR e, ER A2 I H AR
A C A2 X IE 3SR BT A i 7 R RE A T 40

3) EHHT. LA I ) G X 1
FE AR B R L TE A IE , 45 A IEASTHRIRT IR
B AR R IEATIE S T2, Hod 45 5 o A ik



4 43% 8l

AT, A TSR BRIE A 7 i B XU B i 7 i 45

TSR AR ENE B T i 9 U A AR A 1Y
TUHRAR o Gl IR AT, R AT E 5 g 2 AR
KA I RURFAE

1.5 ETFTRRER = miE R X #Hiit

FEAR A S I 5 B S8 g% ) 2B B BT
2, HARSAE T REAE R 47 sh Ak R 5L B R AE I A R
BB, WIS RO RAE i PR AR A, e D
RURFIE R TR EE QB kit . JEARSCEE ( Shape Grammar )
T LA™ it 3 R XA AR I BT B9 K, AR T KL
PR BRI 7 3 R O A D e s A RS 2D
i, B SCE T g T 2 A4t ?, gk
L G2 A S UEAT 8 o IR Sk AT LT R
Ak R A H Y XA Y A ol 3 A B
P, 077 il i 2RSS D BRI ) A 7R R B3 HAT AR R
B BETIRARTCE A7 il 1 B XS B i e 4]
WIE 2,

aman (s, n)

(B Bk EEAN

BN TR, NER X

R

AR EA) - IERET > G R
EE

K2 FETIERICE BT i XRS5 T 7 vk i 2
Fig.2 Flow chart of product style innovative design method
based on shape grammar
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Tab.4 Shape elements and shape features of car front face
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