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The Process of Design-Driven Product Function Innovation
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ABSTRACT: This paper aims to explore the process of design-driven function innovation, and use this process to satisfy
users pursuit of different product meanings to enhance the competitiveness of products designed by enterprises. The paper
first clarifies the principle, characteristics and basic process of design-driven function innovation. Then the paper summa-
rizes three patterns to unearth product meaning by analyzing the ways of realizing different types of product meaning and
the role of product users and application scenarios in unearthing product meaning. According to the characteristics of
product function transformation brought about by the changes in product meaning, the paper summarizes the suitable de-
sign-driven function innovation technology. Finally, based on the above, the paper proposes a design-driven function in-
novation process model. The verification of an example proved that the design-driven product function innovation process
model can guide designers to carry out the function innovation design in stages, including how to propose new product
meaning and how to revise the product function system, which can provide new ideas different from demand-pull and
technology-push for product function innovation.
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Fig.1 The principle of design-driven function innovation
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Fig.2 Characteristics of design-driven function innovation

2 mNER
MEERENZ

1.3 ZITIRENAIThRE el FT LI S 4

g DIRE BT i A AR T P B 75 SR8, LIS
Ff L P R A RE BT 7 R R AR . BT AR S Y
THREAHT I B 6077 SO R, AR 21996 2 8™
it R SCESR B D RE BT T SO 45 R, Hoh e A
BRI AR, 3R SRR S AR A i e
ARG TR R AR o B A RSO R R R B
7 i B SR b R A R B O (R A R SO
R A R R 7 i DI RE R G B RAE  TOB

an R SR SEBL, R D RE BB B AH S B A XS 7 i Y
e R GHATH BT R R

2 HrEmEXRX R
21 FERENREEHNE

— 7 B P ST R, SR
SREPERE L GEAERERS S SRR S R

AR il T SR AN TR R AR, DRI %o e e 4 7 7
At S SONL I SR TS

1) 7R DIRETE T SR A fi o 7 i B9 DI REAE T X
JEAR T i B B SEBRON 8 dh ) S D e AR B
ke, BRI RLEEOK Rl n] LU s A 655 . &
B 7 i BT B D BE R T SOR R AR T R e A HA
M SEBRTE AT 0, K37 B S PR TR AR ™ il ) £ 2
TREXT ™ dh AT EOR i, AR B R T R D REE
S

2) SRR GAEPERE SR A . 7 B RAETE X
SR i B G B 0y sl AR Sk B R LA A
BN 4 5 TR AT LR AP i SR B0 o K 4™
BT RAE N T SO AR ARG P A R (9 B O3 R | A
WA T 77 it AN ) A R A, AT el 7 it ] L3R5 Bl



26 (S

T & 2022 4F 9 H

NATHRE AN R A 2 f @ i ab AR TS E L&

3) 7 i SR S o i R TR T
JEAR A A B BT 1 R AR A T AT LS A
FERGIOCI , BN s MO HfE A A A R 7 i, 2
Jos 8 ey I A D PR A b AT D0 2 A AR R 8 i B 40156
TR T SCRE EEARAE P B SRR A L 175 S i 5
T AN TR, ah T LU P R A AN TR Y
1 JRRIBR 2R

22 ETFHEPRENABEETHNTERENAIRE
221 AP SN

TE AT AN [ (9 PP R 2 T3 Sk, 7= ] LA
AT AT 7 it 2 SCUY Rt v L g 25 48 S [ 4
J ST 5ok R B B4 i S

1) 7= b B SR P S AR SR o 7 i Y LA
FHPRARAT G 7 2 AL B PR o 3™ i ) St 28
FUZAN, AL R SR IE SR 57 g LA
FF, RN 17 i A AR SR P o 7 i A R
SRIFH P, ] DA A 5 S Z AN B b
o 7 i A0 SR A SR P R] LML A4
B PR By AT I B SCH AR AN BN i i i 4
HEFEATRI Y

2) 7 ah SR T S S AR R W T 5.
ity A TR S 2% 32 B 7 ol O T2 5 R 52 o 7 i 1) LAY
PSR, bl el DB O SO e o SR, 7
7= il AR SRS SR e 7 2 O 2R SE I
S, PRI SR Al AT L T i A L R
M5, RAaid & TARSB N 750 597 5 o ™
BN S & IO BER, A IR 2ER | 251
R, ERER . M ERU SRR AN
it 5 AR MR 8 55 0] LTk AN R 8 o
222 FETHIP SRR AR R i 5 SR A

FESEAT 7 i 3 SO R HR A, W] LA Bk Sy e P
e A Dy Al LR P o B i A P B S B AR Ol AR
SRR 5, Al UK P RS 3 5 R s 5
P AT AT = i 2.

1) X — WHGREAL . HP R,
TEZAECT PR i 1 B 37 53¢ D AR S8 0 37
S, R A TP L P A O AR SR e,
Bl 3o FE dh B SLELN 5, 7 B S RE M [
SERY, T i SR P e A g AR R P s, By
TOHTBIRRAE , ARYEAR S B By . SRR A K
TR IR U 25, AT AT 7™ 7 ) AR T Sl e
o

2) BT HPAEE . NGRS
SGORAES™ i B P AN R 7 i R 1O FH 5 ey LR Y
M3 st g AR R St Cani&l 4 o), Ak
SIS LR R T S A B, BT 1 R B
MfESE, g SR B94T o I8, 7 T Y

PREE AN BT BOBTVE T, DTG 37 7™ d i (14 D RE

B

BRAURP + SRRV IR
PRV + SRRV

K3 NS RAAL . AR R
Fig.3 Mode of application scenario
unchanged and user changed

SRRV + SRRV 7R
il o o + IFRBNRIZR

a4 MR, B R
Fig.4 Mode of user unchanged and
application scenario changed

3) B = P RN 7 S5 [R] I e 22
277 il B P P RS S 5 4% vl S 2 P R i B
Gy A AR B R AR B R ek (A 5
Bt7R ), s B 75 TEORT P R I T 5 O R AR
WG TT LAZE 5 AR S0 F P AT S I 8L, R A i T R
BN RGHAERT, BT ahBT R DI RENE R, s R Lt —
AEEGARSIIR T A By | OISR, W7 iy
GAENESE RS, PRI Al S A7 it i
AT AR AT SR . SRR R

SRRV + SRRV 7R
JPRRBVARF |+ JFRBIN IR

KI5 FH P I T 5[] e A2 X
Fig.5 Mode of both users and application
scenarios changed simultaneously

3 ETH " MEXHINGERRFE

B A B BB | SR S R R
AR, % I P RS L
LT B UM 7 1) 2R 0 17 4 %
B FLE,  5 7 R S IR R 7 D i 22
e PR | UL {1 B 77 2 AT B
BORE 0751
34 FERE X ME IR T AR R MR 5T

1) P hhNERIIBEA AR A . 7 i B S B X )
RE R 32 2B 1) EZ TN RE b, BR T 2]
e, 7=l HATHARTIRE . A BT Re LA ST fg
Ky i gy AR EEINREAE N EZIRE, A B TR MR
X sBL, WA 6.



43K 5 181

ZRA, A BOTKEE AERE AT R O 27

rxzre M EDE

K6 ™A NERIIRER) 1L

Fig.6 Changes in product internal function
2) HIIRERYIIA o BT il SR SE A ik

ZORE A DIRER SN DI BE A I RER L,
A BT R EEIRE, WK 7.

LN
FGelDRERSS

K7 FIHRERIMA
Fig.7 The addition of new function

3) DIREIERAY LA o 77 T SO A 7 i B
FEINRE, B0 A SRR A U, 7 i R
DIRER B 5 Z AT M AR AL, 2 EAL A5 S )
AE. RACTIREFNSM I BEZ (B A AH B, DLIAD 8.

=

K8 IhRERM AL
Fig.8 Change of function type

3.2 RITIRENEIThEE B FT R AR

WA DI RERIHTHOR T REDEAL | THRELL A DL K
IRE R AT, T LI Ty B 1) 25 BEAR AL Y 7 1) R
Ji& o SR, BT IR S Y S RE I BT EOR i B EH I RE
S b i = AR WA SR AR AT SRR A o DRI S
W EARIIRERY AL, B IE G R I RERUR B .

1) ThAERE R . DRERE IR MRS ™ i B L
TR i R BT RERY S BYBEAT O o 40 ek i Sk
DIRENE B SR AR S RAENE R SO RS SO, 77 b
(1% 3 2L RESS RLKS iy S 1 D B He A2 S Ak D g Ak
WLIIRE . 2477 a1 5 2 DI RE 0 S AE D RE S A WL fig
I, T BG5S I T A A TC R B
PEICER X dh B SN AEAT BT B, MR B 7 f
JIT BRI Y AR O I

2) eI, AR NRE R G th 2 AR
DIREAH B A L RAUR Y, A" i T RE R GE
AR R VR AN E B o7 i Y R I RE L E
TR BT, S R P B RS 7 R D) RE
BTHGIEAE R T A RSB, R R D RE AR
GEN A AR £ D) RE R H B IR TR O 18
it

3) DHREUS NS IR0 7 it DI A A -5 I a2
5 247 i DI RE R G0 A ER A A5 5B il R S B
s S REM , 75 ZEASIHT B9 S BE A 2™ dh 9 2 222
AE, [T S Jn 32 2D BE S BT B9 HE AR 2 RE A4 B 2h
RE, X" S IIRE R G TUAR I DI REHEAT Nl

4) IREE L, RERARAIS L IEAT T IIRERI T
e, I MIBAFEERAES , ARAE AN 20 DR 14 52 B
JEBL, R IIREA G — D e B RE R AL

WIS Sl Y S RE QBT B AR N AR AN AT 9 B,
TESETE H AR b A5 BT 0977 i 38 S0, 5SS s 8™ b
RSB HR ) BRI RER R R 2L, A B
IR ZEAY DK 7 i ) S BT REZR RS Sy A g
S ANIIRE , SR 4 5 R A GAE P Bl 15 R T R X
7 i RSN UL BEAT FERTBETT, DT (A B Y 7 i iy 23
(O G 1 M 5 AN B R, IR S ™
Al DI RE R G0 A B - AT LA T 7 i L TR, O
BTG ON™ hh i) EEEINRE, 247 M I RE RSN R I
AL DI RERT , 5 2 A IET I I RE B DI RE R 4L P A
b EEINAE; Z )5 BT R D RE AN £ E T AE
SCHUITR B R D RE AN B B , IFXTICAR B AAR
SR T M6l 5 F5c Jm AR 30 2 A 1] 1) 512 BRI HDRE 2573
IR B O — A58 B ™ i I RE R 5L

AT mENX

REMT BRI
PR ERIAEERY

S REBHL Y pe
DS HEINR | Em
{EDIBESINIEE
Y
STIDFTTRRTIIAE
SSRGS || {ENFRESIE
Y OB
ESS NS FHRNEBIEE
BTSN 7
MEFHL LSS |_
EATIAESEEIEE <
v
| WARABEIIEEH TR |
v
LN
ISR
v
L > FEBERNDERS )

K9 uitdRah i D e RIHT AR B iR
Fig.9 Application process of design-driven
function innovation technology



28 (S

T 7

2022 4F 9 H

4 ZITIKEN B ThEE € FTid IR B

BT IS S RE QI AR AN AT 10 s . BSGE
BERE FAR= dh, X H s o BUR OB 5T Al H A
7 i S A S, AR X i R SN T SR
WFFE, PEREA I 007 il R SCR IR 20, AN R 19 £ 2
TR A I TR i R SR BIL 2 o LT A
KA AT 7 T SR B, A BT
BRI 7 it SO 7 i ) R BT RE , A SC Y T BE
BB BRI i BT RE R GEHEAT MR, AR &
B EOR B IIRE RS

VBN 6

BISH BRI
A B TR
v
| nErREsEER [«
q { v
(e | [ex” | [ en= |

EOREIEEH
IMEB =N

BRfRET GRS
FROEEIIEE

v
R AT SXEDEY
DIREBURTEIAR
S—
THEEANID

A\ v 1
Pl | gt | | e
S ‘ ‘
I

g
(momramrs )
10 43S 97 o G e

Fig.10 Process model of design-driven
product function innovation

5 SLBIEIE

5.1 EENRSHEA BARFT miTSE6IIE

I e G 220 AT AR T R e AN AT A g iy, 3228
A A A S BEAR R DB, ELDA I B ) D e
B H— , FAFAE B U (6% 9 T AL 4% B A
PRI 1] i3 — 77 it o BT B9 7 i 2 Sy LR 3758 4
JFIRIER

5.2 FFHABAPSIFHARNAHFRHIIRE

] i A= L TR P P 8 2 B AT 2R Tt A i R R
P BB AERPE R NTE, ARIEZ AR A,
P ) e 1], 58 piC L 2 Y P 3 L0 Y P R e

TEIEHL, VU AR UR M, X A4S R
PREGEH AR, AREHEAGER, ELIFAR @ %R
FEXPIR MBI T P, P0G ) B e P, e | i Y
FP CAnPE 10 frz ), SR P O 1 SO R
T3 AU LR A 3%, SRR T AR AR B, AE
R PR A A AT L AR

A

0 JFEARVARP . (ERARASE

7\

R R FHRIEE
*

.
.
N
.
N
.
/\<> .
.
.
)
.
(AN
.
.
N
N
N

AR, AR
B RIS R

>
>

VDN
P11 ST ) 5 AR

Fig.11 Reverse conversion of typical users

] e A it 70 57 P 375 5% ) 3R BBCRT LA 7 i ) AR
SR 5, BEBCECA CERIER R 5t , iR A
Rt P ) B4 P, 5 TR N 37 5 ) i R
JOL 110 57 B PR 7 o SR o7 T3 7 ] DA IO S PR A
MR X — 5, X —5th, P JGETERUE
AR IR RIS R , AU A1 0k 5l ot ol ] A O B, 0 8l o 4 A2 1
MR R o BEXHZIEN 5, RIS [ Fe e, e
AR S AL S (AN 12 foR ) ARSURR R
NI RIS 5:, s, TP Esh kATt
(] AL

A

| SRS AL
5|0 PR
\d

N
N
N
N
N
N
N
(O
N
N
N
N
¥ N
N
N
N
N
N

SRRV FRIZE . RO
A BPRERIEET
G )
P12 iR P 37 5 A 39 1) e 4
Fig.12 Reverse conversion of typical
application scenarios

53 FmEXEAEEXNEERF"mENHETL
7 it A SOR A B0 1k R 75 2™ i P R



43K 5 181

ZRA, A BOTKEE AERE AT R O 29

MG WA TT 75 1E 7 B P AR 3755 %0
A PR FEIC, R AN S i g 2R, nl
PAJE B S = 5 R A R 37 5 B 25 AR SR
J g R TS5 LRI ML B e S AR R
SRS (IR 1 PR ), X =R 45
Hh AT e A A SR A R Y
Heo

x1 AEARENRAGEHHEETT
Tab.1 Combination analysis of different users
and application scenarios

Eig) ik AT
SR+ AR SR R AT R
M5t
RSB o + SRR AR RO AR R R
EE75 e
ISRV DRI | R (S E DA i
IDARER~75 s [] K3

i

ARG LA B0 234, T sk — 77 il B9 7 i S5
JPSE SR R IR T 0 777 fh B SCOCTE X I, K B gl 7™ A=
TEAH IR, R IE R, S Y 7
HSC: R F SR e TR (A 13 Fiis ). A
SOREH™ i i 44 S s 1] ML 45 o

FESEETNFR
> WENIg

W

A
|
|
|
|
|
|
|
|
|

ESHd

S

. W
WBYEIER

>

wE

B 13 ™ i = S T
Fig.13 Establishment of the the meaning of new products

5.4 WREFW~REX, HATHEEIHRARIIINEE

REHITIHE

ARG RS R A& 14 Frs o 8™ &
SCT, A ik 6] HL3) DI REAE ™ il i) EZETIRE, 8™
2 T RE Y S BT R I Y BE A T RE R Bh D) REAR
NSAE S —ITH, T D RE R G AT LAAE 2L AT B9
NRERLIZ AN LR B, 1] B A (18 A 5 D) AE U ek (]
N P PR I REAE B i P AT AR SE AR AR,

FIRER B 53— T5 T, AL 32 B RE S B T A HEA
D BEA By D RE ™ i D RE R e T AN LA 1Y
IH 75 SN — L5 14 AR T R M B £ E AN AT 55 S
MIIRES AT 55 WR TRESE , FoeJa X AN HH 5 A D BE ]
PUOE UIREHEATIMER , KA D IIREREATE AL, AT
BIFF A ZOR I S RERSE

A0 “BeENNK” Thee
NI ERIIE
v
REIR GBI RSP O 4R S AEER
BIgE, WNBET. FERRIE
v
AIERIBETINATRHVEATIREAFHED
Doge, WESRIDIEE. ESTRIEE
v
WAERIDEE, WIaHR
REDDAEH TR
v
KBS T IREHTEA
v
REZROVmIDRERS

K14 I RERIHT BN T RE R GL kAT JH 5
Fig.14 Application of functional innovation technology
for adjustment of the functional system

5.5 HFmARIRITAN

T R UL AN 15 R, B T
FE O BN, R B A G o A BT
HEAT I IRI R o 7= s B 05 FH 20 S P A B BE - 23501 Dhg g
] R B B AT 55 4R 75 B B

e )R B B, P ] U] IS e 1 0B 4%
O 2R, 1 e T DURIE A O i 57 5 i % 10
BERIREE, A e 2T 5 T DA A I B
TE2E I BECR 77 i BB 4P REZAE AT 2 B T B
SEIMMILE“E oI A 55 o 2 SR TGk 16 A2 JH P o o 2
i, ) DU S O T, R A E SRS
ASIE = b, RS A E SO, P T i
IRECT BT 55 N A SR L A R TR] B

TEAL 55 S - B B, 7n Bt vl LA 7R Y i) B i 2258
JHAT: 55, AT 55 I ) B i /s XS A R R AT: 55 i Ak 1) B )
B, am s i B 00 A R LIOULEAT 55 ) I ) 3 2
AR5 IR 58 2 )5 2 A P S R A

TR S A 16 fras, 8 i SO AH
TG i, P AT LAE i o e 2 e T
Bl A RE SCRRE )™ b, F Pl LGB s
A 4 , T8 3 A INAE 55 F fL AT LS B U B
FOE IR ATE 55 L 1] BE, 5 o PRAT 22 41 Bl s X
A E = o P e o i o M B AR X R A ]
DA R A A 2, Dy s i 53 AT LA s FH P sl (8 1)
BB, T T i A I A B TR



30

0% TR 2022 4F 9 H

Kl 15 ™ i o U
Fig.15 New product plan description

+ EhniEst

B EETE
08:00-09:00

09:30-10:00

10:00-11:00

13:00-14:00

14:30-15:00

&

iR R

16:00-17:00

f C)

B BRICR

K16 Ml At
Fig.16 Mobile phone interface



43K 5 181

ZRA, A BOTKEE AERE AT R O 31

6 4HiE

KAEATFERM , BT AR s D REATE 197 2NAETT
7 AT | SR AR ™ i T A R R R 3 7 T
A RIRAYEE . AR SOR B9k 3h 19 DI RE B KT 70 ol P
B, JE BB S BER A TR T . A
FH P RURE FH 5 56 A Ff BE 23 BT BV 1 7 i 0 SO B
(975 305 RIS RS T i D e B S AL,
S5 T RO KB ) I RE R HOR o 455 DL E R BiF
5T, RV T RO IRSh ) D RE A HS A
FE TR BB A R o e IREN A9 T RE BT
B, B AT LU A R A S, RS
B b I BE R GE , AN SE I BE RS B8 - A It
BT FEFEAT I RE QBT IR AT DA PSR B 5 5K 19
RSB ARQHT o WS, o BB R B )
A G- 2 FH P AN )77 i R SCR3E SR, D18 2
PRI LT 0 B

&% 3k

[1] 55, fFA. WS R THeHSie? —

BT BT UK S B BT AT LA O SSIERF S [J]. By
W5z, 2019, 37(7): 1334-1344.
XU Lei, NI Jia-jun. How does Network Heterogeneity
Improve Innovation Performance?—An Empirical Ana-
lysis from Design-Driven Innovation Perspective[J].
Studies in Science of Science, 2019, 37(7): 1334-1344.

[2] DELL'ERA C, MARCHESI A, VERGANTI R. Master-
ing Technologies in Design-Driven Innovation[J]. Re-
search-Technology Management, 2010, 53(2): 12-23.

[3]  ®A%h, B, QUBTBET RO BUR - AL AT R A
LR, A% T R, 2020, 41(18): 60-70.

HU Jie, CHEN Bin. Source, Operating Mechanism, and
Evaluation of Innovative Design[J]. Packaging Engi-
neering, 2020, 41(18): 60-70.

(4] s, MuAAE, AN, SF. BT BEIREK S Y A

NDI BeAH =R BRI SR []. TR, 2015, 22(4):
309-316.
GUO Jing, TAN Run-hua, SUN Jian-guang, et al. Re-
search on Process of Generating NDI Ideas for Products
Driven by Design and Resources[J]. Chinese Journal of
Engineering Design, 2015, 22(4): 309-316.

(5] WL, WA, iRt E R HIM]. dEat
SFEHE i, 2016.

CAO Guo-zhong, TAN Run-hua. The principle and ap-
plication of functional design[M]. Beijing: Higher Edu-
cation Press, 2016.

[6] MRIM, BReh. Bt ok s B AT 3 foR #F R IF A

[J]. JMEZ B 545, 2016, 38(11): 45-57.

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

CHEN Xue-song, CHEN Jin. A Review of Latest De-
velopment of Design-Driven Innovation Theory[J]. For-
eign Economics & Management, 2016, 38(11): 45-57.
L. BT BR B R O AL R 5 % R 7 AN
WF5E[d]. B EL, 2019, 40(3): 1-9.

LAl Hong-bo. An Empirical Study of the Design-Driven
Innovation Micro-Mechanism and the Customer Percep-
tion Emotional Value[J]. Science Research Management,
2019, 40(3): 1-9.

RERN. B RE BT Irk[D]. Kb WiE R
2, 2017.

WU Xue-song. The Product Design Methods Driven by
the Meaning[D]. Changsha: Hunan University, 2017.
R, XRT . BT 5 AR A B A SE  A2 BT
[J. 25T #, 2020, 41(8): 134-139.

WU Ming, LIU Zhen-yu. Social Product Interaction De-
sign Based on Usage Scenariog[J]. Packaging Enginee-
ring, 2020, 41(8): 134-139.

WRah, mER. A2 e slau 5 A
SCRE A 4 BRG], R & T, 2018, 37(7):
1-9.

CHEN Jin, QU Guan-nan. Meaningful Innovation: A
New Innovative Paradigm Leading Renaissance of Phi-
losophy and Humanistic Spirit in New Era[J]. Technol-
ogy Economics, 2018, 37(7): 1-9.

Do, skdiE, M, & CA 7 MIReeE ot
I ARAERY K N ). AU T R 2E 4], 2016, 52(23): 50-
61.

LIANG Rui, ZHANG Jian-hui, TAN Run-hua, et a. De-
sign Process Model and Application of the Existing
Product Function Innovation[J]. Journal of Mechanical
Engineering, 2016, 52(23): 50-61.

WRYT, BRIEAR. — 2SR S g 19 2% 08 A b H 21 4 i
55 [J]. BlE0E5E, 2014, 32(1): 122-129.

CHEN Qi, CHEN Guo-dong. A Study on Innovation
Approaches and Their Portfolio Based on 3D Driver
Network[J]. Studies in Science of Science, 2014, 32(1):
122-129.

fa AR, SRIETE. N BB S T B S A
st BT AT 5 —— LA Rt BB T SR Ry ][9], <A
2018(12): 25-31.

JAN Ru-jun, ZHANG Mang-mang. Research on Emo-
tion-Driven Design Rebranding and Product |nnovation:
A Case Study of IMGO Branding Design Strategy[J].
Art & Design, 2018(12): 25-31.

XA, IR, TEE, A iAo Y S RE BET O 5T
[J]. {23 T2, 2019, 40(14): 186-191.

LIU Wei, SHI Yuan, YU Fei, et a. Function Innovation
in Bionicg[J]. Packaging Engineering, 2019, 40(14): 186-
191.

SLS . DA



