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Development for Digitalized and Intelligent Product Design

LIU Ji-hong
(School of Mechanical Engineering & Automation, Beihang University, Beijing 100191, China)

ABSTRACT: The work aims to retrospect the historical development of product design methods and techniques, establish
a formalized classification framework for design methods and techniques, analyze several research and application hot-
spots of digitalized and intelligent product design techniques and prospect the future development trends and challenges
of intelligent and innovative design techniques. In this work, by analyzing the existed design methods and techniques, de-
sign object, design phase, design resource, and design means were extracted as classification elements to construct a
formalized classification framework for design methods and techniques. Different design methods and techniques,
including the digitalized and intelligent product design techniques, were depicted by determining the specific contents of
each classification element. As well, the future development trend for the digitalized and intelligent product design
techniques was discussed with the formalized classification framework. In summary, a classification framework for
formalizing product design methods and techniques is proposed, with which three hot research directions are revealed:
model-based system design and simulation optimization, Internet-based open crowdsourcing design, and data-driven
design. The trends and challenges of integrated product lifecycle design and hybrid-intelligence driven innovative design
are pointed out.

KEY WORDS: design method and technique; digitalized design; intelligent design; data/model/knowledge

ANEHAF TR T2 )5, B e ATk 2 s, B FIES 1 80 7 gobiLas 42 7 Br
A7 TR IR T A 0, WANE 2R B, S THON AL RIEE AL, R I IR
fin, AT O S A ARRYFEA A G, ARl AR, BT R PR T L 7 Bk
i T A TR R R B TR o R E R B i A A e R B BT R BE, KT

fE HEI: 2022-11-30
fEE® . xaks (1966—), F, B+, #ix, HEA2F0F, TR T A AL S SR FRETEHE, minIES
iR k5 T LT R,



28 (S

T 2023 4F 4 H

FIUFH P B 7 5 75 R e 40 R T SIZER A | 40 %) I i
X, AR PR R B A BRI
Wi gy ™M 72 R R A 7
60%~85% 01 LA , 11T EL (7 8 25 i 1 7= Ml B 2 4 v
RN A — i

P T T B B R AT K e e SR R ) I
(. T EEAIR R . R PR HiEsh A, e
BRI PR LA S A R SR S T
Yo e T IE 224 R 2 S A TG B, T
HIEHARYE . 4Urtk . 4 atE . SRS m L =1
TG REET , B0 e NS TR A= 5
J5 A A B PR BT B AR B AR B A R
N HEE A2 JE 1 58 LAY | T B3 A R p S T s
MEARTTZE T HARRTE I A=A 5

FE BT IR AR AR AR S AR R ity
P R R B R AR B TR &%
5 sk AR AL B A B, S A B A A AR
2L BT BURR PR AU UK B A B
ez RMF R E O AR, IR AT AR w2
ff DB ) BB | 2 2 ) A B A B R L 25
FIMTFB . Wit ik M it AR A X, A& e
TR, J5EIRIT I MEE S . (A, WE
WA LU I8, BB Oy ik e & ] DU i i 114

Ao Blm, Rt il rE e T 2R m
L R BB AR AR L (HE— B AR B LA
RISV LI 2 =R R G, IEA 5 s
WA T 22RO EOR . BV b, Bk Z Ry
i BT i Z A LB AR . RSO ZE K ik
TOTERIEOR , SRR it InE MR (DMT,
Design Method and Technique ).

ARSI X E A T 5 OR8]
A, AR IR SRR E A 2R AE
LN BN IS W A ey | RS T G o e =
BT I S HOR AT 7 1, O SR se AL B
BT HAR AR & G 5 Pk .

1 FREH TR SHARN S BB

PR BT EE SR W R i e AR B A R
SRV R R AR (BT ) BRI R
B ITE S EOR, BRSO X R D) e I B R4S
IR, AT X B R AT o B D5 5 SRR
SRTEBLTT N G ffp e [m) R R 5l o 3 Ahid AT 5L
FRBARMBRZI R 17 i I ik SRR KR
7B IT S R B R EUR SR R AN E 1 FTR

K1 B E TR BT S ORI P A R

/ SalGaT
EIHECAD ‘

Btoat ‘l

AN B S
SR TR O P aEn

AL

FREEHL
1 '8
2 Ei
i i3

BT R

B

T30

e

WHBESHAL

TR

QIR

ornaion s b occaitn

I .___.,_': e }

Upyateat moroe

pLv Mg
- R ARIA x&u [ e
1830Ft - N 1960 - 19805 - 2010 -

B1 it ik S ORI A e i

Fig.1 Progression of product design methods and techniques
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