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Process of Design Thinking with Extenicsand TRIZ
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(1.Hebei University of Technology, Tianjin 300401, China; 2.National Engineering Research
Center for Technological Innovation Method and Tool, Tianjin 300401, China)

ABSTRACT: In order to improve the objectivity and operability of design thinking method, a perfect design thinking
process model is constructed. Extenics and TRIZ are integrated to optimize the three important stages of problem analysis,
solution and evaluation in the process of design thinking. The extension model is used to establish the formal problem
definition model. The extenics and TRIZ tools are integrated to build the problem solving model, combining TRIZ ideality
rule and extension superiority evaluation. And an ideal superiority evaluation method is proposed. The design thought
process model, which can be combined with TRIZ, is constructed, and the rationality and feasibility of the model are
verified by the design of the smart shopping cart. The design thinking process model based on the fusion of extenics and
TRIZ is more objective and operable, which is of great significance to support the practice of product innovation design.

169

KEY WORDS: innovation design; design thinking; extenics;, TRIZ; smart shopping cart

BT RE T B 2 5 5 — A [ SR Ml X 25 5
I EEIRR, $m A ERIBRE S, K RREIHNK
PRI AR s &R AR B R R
Nty o FEF IR e e AR s, 2
HABA TS0 A R AT S8 A
FERZ A P A BB HE SR T, /DX BE T R 2™
AR g fife e [R5 ) 7 2k A A BB i TH HAR L ] #) 5

T, TR B Ar e A 5 | PRI 22 45
L, ottt et R, ASONATRYS TRIZ G
R AR X BT AR R SR IT AT ST, # A T T 4
5 TRIZ Bl BB e R

1 BB EITRERAR

BT AE B H AR AT LB B 3 1969 4k DLJK

s B : 2022-05-23

E&TH: BRAHFHEIAEEFRA (20191M020200)

BB N HE (1995—), &, M4, £HT L&t 50#HF %,
WEESE:

EEE (1974—), F, #¥3%, HLEA$H, 2R F @A, LR BRMEBEELE (TRIZ),



170 fu, %%

T

2022 4F 10 H

KA E RO - TESEM A EVE (AN TR2E) il
A S — L 45 SO S Sk A T AR
KBt (D.school ) #1 IDEO #i%if) 2> Bk
BHETR BB TT 0 52 3Ok B 2 AR Al 1 6
T, HHEE RS,

H Ay T A 0 i 57 35 B4R vh 7R S SRR A 5T
R RIA SR B sE b B T
A Jr ik As T s T ESE B G PAS

1) HrAp K ER TR Bt A i R R 4% 5
AT, an MceGinn 28R R TS A
FEHBILER AR BT &b, o BLgs Akt
T SHME; BSR4 5 A & b
(8 fE = AR T A P s B b, T
“SWIH" Jriktg e TISSAER T R aE ™ i 28 Bk
HEGERBRL A BE SRR B R GEAR R 1) 4
U RS 7l e, F g T R TR R A ik 2 A i
b RALH

2) 53— G H T H AL 5 2 BT
e | 77 S Saidi 25554 A TR 2RI
e R4 B BT g A St b, A S T Rk
HELE ), DIRGSR PEyT R mi T T s 5k i 5 2500
BT AR 5 R R GE A ZS A, R 2 & 241961
BTG B SCAR AN R R S AR I SR A A0k At
TR M A7 RE TR A A X ) N G R T 5T, A

THE ML B T e B A A

AR K BB 5 R AN [ 28 50 7 B B A4 TR R
(BRI LR AR HE S, (H k2 HORB S R e 7R
57 BT AR R B, A A RO P O B —
BT = it TR S NG5 . BRI
SORMRAERIE, H, KRR B AEE i e n)
B 7 S R0 7 B BT ) ELAR AL, AT R T
WA o

TSR R, eIt Rt T — ik
A HESE 4 A s R o A G i B X 2 A o —
AL o FR IR [R) ST 1) L R HLAS T R 24 4 ok )
AT B e R A B BE A 26 v R TR (H B R
TR FEPEM s 1R

I AREE T DR, R e A — ATz 3
SRS R LT A (3 B R 0 0 B 2% )
ZE[a)” H “fgeln) @izs a8 " JRIT, FEAE A OB 4E R
SUBHE 2 RURWREAE IR . AT OB 11 J8 4 1 72 Ak
IR A B SRR BB AR A BB B AT A
BrBto 55— BORERN B, ME TR, UiE
FH PR I8 U, A5 B BER B AR I B L
BEAY I SR PR A R AR o 5 5 5 = B
A BB, 38 et SO Ak R i A e B A 4 i
g, R SRR A AR RS, DR R A
P FROR .

P DS AR RE LN e i
B8 SR  omR s
(IDEO) Inspiration Ideation ' Implementation
ABE 526 5 EN T BB [RAVEIE M
(D.school) Empathise Define |deate Prototype Test
NN R EW R Eo3))
RELHDZR Discover Define |deate Deliver
’NJU@EP kel /
N IE2 o 3R B8 BliE NN
b | | AEEE o 35 TR | REE
=8 BR=BIRER) BROATHERR)
=M F—— sz ———— asre=smne —i uwsmnes

K1 ot e A AL S
Fig.1 Analysis of design thinking process model



43K 5 204

B, % TS TRIZ BA B G BT 171

BTG GRS , 1 A R
BRI T HRIER : R — A DL 1o A )y
P S AT L TR O R

BE . EXAArn S, R % HE T RIR
A KPR AR B AR AL,
2 fis.

FHER ) EN A 13
2 R

IR HBIETSZE MRS
[RE JAE=

Bl 2 iR R s AR A
Fig.2 Research model of design thinking process

2 W5 TRIZ HEhigit B4R

2.1 ATHREH B R EUE X S

i 5 P G SR O s SCTR) R B v S 2 v R
B — DI, HAEIE — i e i /D[RR A 14 s
AR, 3 — i i A s A R 05 B BE B R 4L
Wb ok, KRR 1 D 4 R 4% TP 5
SRAG B HEAT /AT AL BE, eI ] P FAE S LA K 1
FEAEAR SR B R o T 415 0 23 B — eI A e 43 1
O AT, 38 o 9 J AR H 9 R 8 72 [ g AR A
JEPRIUA R, R AR e Sy T Ak )
SCOTATRERY, e R4 ] R SR B 4t % W5 3
AR GEAAERY . AT 44l B R L S o3 B ) LA 7
niEl 3 s .

ﬁﬁﬁﬁﬁ

| mEwmaE |
FETLHRE)

(W ARRG, | | WIBSRL |

(?ﬁ‘a‘ﬁﬁ)" f?yi‘é’f(ﬁﬁ)

A
s ERG RAERAFL
v

| gumETEss |
v
[ P A s B K (P) | <
¢ }J

| P=G|L |—>| &

2

[ s |

K3 AT R AL Wl ) g LA BT i AR
Fig.3 Extension model aided problem definition
analysis process

1) WP SRAE B S s st By, #2574

AR AT IR P = G, * Ly, I 3R e RIE 4k
F B W H H AR G, =(g,.c,v) MW E &1 L, =

(l9:CouVp) o Hi G AW TR Hw, FFcwILR
HAr; Lo M BAR B 2500, fRIFRPI 46 2540

2) XwIhn B s Gy T4 AT, TREESE I H P
HATRERR, SRR EHRG,

3) XWIUR S Ly AT R HO AT, B S A X
N B ERSE S5, ARG TEIR A IR BT 450, 153 A
ML,

4) @ F B E R P=G* L .

5) HEHESE B I S50 A1 H AR SR, dEar
I7o) R0 P R 2 3 PR K (P I A5 . 25
K(P)<O0, MZFR/RAECHFM LSRN, Jok e
UETH EMF R BbR G, TS« F£as, al#f
RMEHEAR N P=GTL, ¥R P EANBLE;
K(P)>0, WIZR/R Y Hj 45T Ll DLSE BT K H Aw
HILG, /S 17 Fom, THBEMELRAH
P=GJ L, BIYATEMH B bR 2 B ATELE RS, af
PR E e g, T —AN P AT S

6) fJa G2 P={p, P, P P} o
22 FHRE TRIZBEAHBHEMBRAR

Ve TE A 2 DA e [ 851y S 1) () QB 8 17 ik
(B FEH LB B A B T BT L8 S, WA ik AF
eI TR A NS | TR E ARSI, SRR IE
AEARAE YR | I 2R3 A BE T R 4k R AT s e
BIAFFAZ . ATHR2F A TRIZ BRI HR 2 DA e o I 0]
LI L AN DKUY [ 7 O Y 10 1 /1 VA NP ) | =S U
AR AT R R TR T A B R R R
o ATHF R TRIZ FeAE A et A it ik,
A ] K AR T AR A A ARG B Y 38 Y
R ZR, FERNH BT N R TP A4S B L3R
JRBRAE o AT E A SRR A | AR AL AR 1)
AL, BE MV E R R B AR AR, HHT
HphAe ) BUR i LA — e MERE ; TRIZ B 2R
g% S i R U G G S P T I T S L W= N 2l = R NN
RO EAE, (BTEREE M EAETE— 2 B A
M DRIHOEE AT #0024 A0 TRIZ B S ) ) JBUR 7925 e
— A K A T RS, ERS TRIZ f@l
Al B U T L2 1 ] AR AR LA () AR Sk
&, WE 4R,



172 fu, %%

T 7

2022 4F 10 H

HAR
v v DAL
TEsgw | | TRsRw || mEERL || BRI
gk || douks | | MeRk || S
v v v
soxm | [axormp | [ 16 b |
Err s e
[ I

K4 W4E5 TRIZ FiltG 4 Bl e UK iR
Fig.4 Extenics and TRIZ fusion aided
problem solving model

XS DB (Y T AT, X6 SR e S B b A7 e - o )
R R e w2 BT D O S, R R
fifp RO B HEAT M REUR A 5 — MOk s i B IR, 3
FEAh R R A TR A

PR HOR A, TR AT HE— 2 . 2
AL P S A A L E ARR G, el — & F LN R
TR G K, U T S B AR P Ji T, ) T
T TRESROHAT IR, SR 5 8 5 4 1R Ji A P e
XN e W DR g S AR A T s B T 3 A i A A
AR, Xk (R R A TR A 5 A AR A — A H
PRG, HAYHTA&ME L N AAET G, BIE— A ARTELR]
— M BRI ER A TR 4 P i ()
FHZE ORI T AR SR T R 1K, SR EFERT N5y
[ SE UM & 9 E IS T et /00 N P10 2 e e T [ B
FEA—DHIR G, HSHT A L3 HAR G #9587
TEAT R | A R BRI (R, Ra] ) Uy H S ) 5373 1]
A, S RO ) i 2 gL it AT L S AL A
SRIG N 76 AR vfiEfi e et AR MERE , 8 br HE AR
FR) O AR TR o [ R A T SR A

AP SR, T DL FEEOR AL E T | Bl
RO | #JE Hr AL ST ik AT R A, BAR
PRI b T ) I AR A LR R R R %

e s BRI BT AT TRl AU R BT R
2.3 BEAUETEN TR RIRITME

A RO R et B B e m — 20,
it R A 2 AP RPN HE , B B
LW T 5, IR E B 7 R FECE TR
figt o BAT BT RELE AN J7 12508 5 SR 1) 4 18 £ 32 0
Bt B AT R AR, T 2 M T U R AR B S IR

PAK P A 5 T AR, Tk 5 S B 1Y
KU, WA FET T EAZ BN AR IE . /TR TRIZ
TE R RECR R R A0 A 25 8905 S9N, TRIZ 3
RELRE TR WA AN SR A7 58, 0 mT 40 A L BEPEAR J5 15
KPP R iy ZE 05 PRI, i S T B A
PEHOE it dabr, IFAT AHP JZR ki i
MHRPR B E , R AT, SRR AL
PN IR AT SRR R BE 5, ad o Bl ke i & Ak
PR SR bR b AT AL, AR AR VA T 3, Al
B ELETE M Tm & WA B, PR S R an A 5
7R o

EE e

| WA R (AHP)
v

| mms, dEXmE |
v

| T |
| ﬁﬁﬁé%%%ﬁ% |
Pl 5 AR BLSE PF A o 2
Fig.5 Ideal goodness evaluation process
1) W5 TRIZ BEAEALTT ), € 48 br. R
i TRIZ 32 PEAEALKF (RA . miZhAE . il 4e
PELTEIS Y ) R J5 1), IEEA T RE S I ( DI RETT SE 1 ).
AP A (AN W W AR ).
X J A PR (LS 2 A L AS ) LD R
TAFAEIR TS Y55 ) SR MR, RIUE &7 it B 2%
JERY TR AR, AR AR PRI AE 3~5 1 HL.
TR PR AR S -
3 =(81'SZ’”"Si) (1)
2) B ERE. R AHP 2R Hri i 1-9
FoRbR e, B 1. 3. 5. 7. 9 RFRMILEZ
R EE AR . FAFEE, MMEE ., MR E"E, JE
WHE, WoumE s, ARERA LB EE, fridhi,
MWARICH Vi, HEFIBFEME, 5 R AHP A
LSRR BN -
a=(a,0,, &) (2
3) HNL R, THRICHREE . W R IR I
Z R IX ) e N AR I SCTR pR K, Sl AR BIR R
W, X T 45 MBS ER S, 0 CTE BB K, (W), 45 %)
GW, Wy, e, W RTF S IR N
K = (K (A0, K (W), K (W) P =120 (3)
RO R S AR

K; Z%.izlz.“nn;j:lz,'“-m (4)

B B % 2, 2, ..., Z,K
TR AR S, BRI SCIREEN .

kij =(kil7ki27'“1kim)1i:llzi"'!n (5)



43K 5 204

B, % TS TRIZ BA B G BT 173

4) REETTE, X BT . X5z, %
TR S, 9,, -, 9, FHERBE N
K;
ki | .
K(VV|): ;J 1]:1121"':m (6)
k
RGEINEE

CM“:aKM“+iﬁMPﬁﬂlpgm (7)

nj

3 W5 TRIZ @A HEN& T BET 2K
Bz

DA TS0 4 i R AF 5T 4 B0 A8 B S AR AE
W AT TRIZ g& 4 BT 8 4 R T AL
il AT S TRIZ @A 5 B BT e R A
AARRER AR A 6 frR.

1) RBUA PR i el e s rik (Inl
B FroRhE ) e o riE (UiR. [H

1, FBUR PR

HLL S ) ARBUT P 7R AE S, SRR XU TP
RAGEHEATRIPRIH L, RERICAR . HE | AR
oRAG R, FRREHAE WG AT O 5

2) FE oA SeERERBIAR RIE, IF XS R
FURR A E 0 0 AT 2625 FA B0 A, 45 51 55 5 )t
AR, AR S PR DR G 2 PR H AR BB R AL
FHABE R, JF R FEAEAT FIWT, I S R A4

3) MR PRI 58 o MR )RR S e oK A S
it 2 B 22 BT IR A 5 S8, R RS 4R A JEL B
52 Ay T P 14 T B0 T e 36 4 JRE R A REL I o AR I 4] B ) et
Y, PP NER i T B AEATR A, DIAREUR R T5 5
IR E AT S5

4) HfETT SRIFERL B SR J7 SR AR R i p T SR
TR e, XH T AT 2R BRI %, BEAT
FOBE T BB SR s W AT A EOR A i B J7
o, RS LA B R A A T 58 U

5) MKPPAL T 58 o I H BEAEOL BEPRAN J7 1 0 it

PI7 RAATHN T, W E A BT R, B
IR PR TT S 4

3. WBMRRITR

...............................................

YooY i

% 1 1
| $RFE | [ 9mpE | [ WP | s
¥ ¥ v R i

v ! i
TESEN | [LRSRW | [WEERS | TR
! iﬁfﬁ gﬁfz %%%ﬁt; ST
[ wwgnE | | [z (R [Tt
v : — — v
[ rmEmEgs | | s | AR T |
v ' '
[ L BRI B R P) |
¢ _______________________________________________________

2. & XSRS

V| AR B

. e I BRI TTRI
| FAIE ||
o ) | R |

5. MKITAL %

Bl 6 T4 TRIZ fls 8 B it B 4 i FR s A
Fig.6 Extenics and TRIZ fusion aided design thinking process model

4 LBIEIE

JSEH 45 TRIZ il 4l Bl 0 e R 2 e R A R
XTI ) 4 BA TR HEA TSR A, T i DR 7 S8 X BT

WSO
41 Rt
411 PHUHPR
S X8 30126 2 4550 D P R



174 fu, %%

T 7 2022 4F 10 H

TR TR AE CEESEA Y S A A I
YIRS, o5 il ik 64.3%7F1 66.2%,

L5y 18] 26 PR A B R TE A A Ao R b A I it
TR AILES , & B P A 6 T W (it A ) 4 ) 2o 7
W R B TR RSB R b L HEBAR RS | R AR B AR
ANV FICRE T b it ZE AR EE AR R, Al 7 PR o

90
80
70 +
> 60
~ 50 L
= ol
30 F
20 L
10 +
5 -
& & T F S
KOS SR N LIC i
§ A&
7 W e 7 2 e

Fig.7 Problems in shopping process

412 8 XA5rArin)
3 R HE P R SR AR R AT LA 2 T R g
WA 3R Sl EPREE R 2 A A I
YRR, HRBRRIE AP EKBR G, , nTHFEIT
TERIZRIR A -
{M%ﬁ%,

0

Nk, A } ®
Wi, fEsE

WG ZEAT Lo R AR A BL Loy M4 L, , ]
JHHETCRE B IR N -

’u‘i I 'E'l’ ¥ ’ b
LOl:Fﬁﬁ ENT i\i{l ;} )
oL, 1|
L, = (W%, Shile, 4R (10)

OIFTA IR TRIRE By ST AT 25 (AR A DA
WA 4 ) ASRET R T AR IR 4 A AR B RO 755K

XFHI4G H AR Gy #4757 %E 0 Hr
it X S
(I SEIEE
& i S AT )
i AR
2 e £ I Tr)
T it R A

@m%%WW%C{

Eﬁ%%%%%c:%%%%*%%c{

RIVEEIRE: < {

PR i o B
HICRE R it B R
H B4tk

EFERIA T3\ <=

(1D

MEREBWG={G,) G, G, G}, G =4ikish
WEFTE] . G, =R BRI M . Gy=Fi b 5 8 £ if]
G, =R R il PR

XFHIE B bR L A7 A2 8T

Bt ER A, I E R E & L= L,
AL TR RN

VAP, ThEE, 1EHEFE M
L= BEN L, WIIZ3)
BRI, s8I (NI

AR 8 S R4 AR REWE 2 24 A0 H AR SEEL, Rk
53 ) 4

P, = 5 JE 45 K| T 4

P, = PR R B & T I

P, = BB (E B i T e

P, = B fh B AR E T W 4
413 RMEITITE

X TR] AR Hp (n] A, g BE ) BT SE 9 B )Y
T HS TRIZ G Bl ) R A 455 80 AR it 47
it

1) MR “EEMRAT R (] AR DT % . i)
VPR R A TR A, P A B IS R, 7
ST I A U 3 i B b B TR] A 2 D B G A
T T R ] 0 5 DB I 22 4% ok B B, X6 T I
PEFE No.10 FlHAE X W9 4 i AT R i it , FIH5E
T T3 it 1 46705 e R R B R AT ek, kR
WM.

AT =[AMSAMA[AMSAT-D] (14)

MR AR R B “ TAE R S oohifl AT) =
AM®AT), FTHBEE5 M B e A HE BT ] RS &
H BRI AAT S | . ARYE “ TAEIRAT” SFooBinl
AT)=AMS AT -1 ( Hrp A(T-1)F/R$ERT7E T-1
B 2058 o0 A, BITRILAE B B 1 ), IHE i A A s ]
PERT, BPAEMg It RR b, ek v o FOR R A
YRR R, S8 R S RS B R SR, AR Bk
B 2 R W S R S A T RIS A O R
DIV B S AR A R s (R], 2 17 4 6 HE BA S5 e st ]
FE SRR & sl Al 5 b ST B S8 A TR A R
shiE, W IARRILIT =4

T E— WYL R A A T R A R K
R B B AN A5 K

J5 % WA B v ) A T R R A A Bk
L, fa ] B A Bh A IR LA 25 K

R WY R b A A T A R A AR K
WO TR, R AL AT

2) R IO PR AR E HARET AL ]S i ok
WA R E ) A N o N ek e v SIS Y AL
X 3% ) R A TSR A

(12)

(13)



43K 5 204

MRZe, 5. ml4n5 TRIZ fiea il Bk B g3 F s 175

WY R AR B B AR L) EER AR P
H Ol X AR RS L g TAE AR R 5] 94k, 3
FHARALEI — “TE&MEEN” h R/ RE A
WO NS Waxw, EEYE LR SEmII6E,
W% B3 E e SRS, il E i —1
R R B BIR IR, SEAR MG R E g
AE2E B R BE i s Shi A BARRT A, RG0K BR
AR AR B, TP BARR fE , nT AR 0L 5
Fre R 2 B AR S o AR5 A R A RN T LA F
HHi 0 S AR A GPS i 2% . RFID B E i
A8, WL RO ZWT

THR—: WA S GPS TEEM RS, M
TR T
TR WYA EEIN RFID 1% NEN RS,

FHF7 Ah A2 S AT

3) R CRIALAE SRR AN ERS " R REAY ikt 5
S FUHIHh R S8 T A B BE AR RE T X% I 47
KA

R A5 SR TN A [, — e 2 2R
BT, ARG AR B o BT RO RN
TR GERALIE N, M RERS SE R A (5 S A
REAYHE RGTBTIRA - U B AR AR | RS- 5 LR E
R I L RO AR o PRIkl A 3 A R D7 S AN

TG — MY EAS A, PR A X ifE
(AL R iy — B EA T SR A 5 8

JrE T AR A B INAARS 6, RS )RR
8 2B X 0 1 AT R AR IORT A A5 R

TE=: WG NEAREILREA, F IR
dBCEE RGOSR AT, R GEIE R PR R I R B i
58

4) PR “HCHE R AL BN I IR A A DR

/N ALY S
A, SRy

Kl 8

T MRS R U AT R A, FIWT R) R ) 5 3

],

A HTIE YA S HCR R O R, AT LA ST

YA, R ICFRRUT .

FREE AUIT ke o
JEW Y4
B EEM
ISR A S W Y 4 A AR E A H AR, T8 R

mA L El L BHIAWY EREE AT, DR

PREEHEBAN B G ) B 5 T 1O R A ) 4 22 TR] Y B

TERRER, ATUTEEY) 4 b 5e PR s sh k. Al 3
T % —: TEVY 4 N FF, WSk 7 i

BF, AT HOE WA 2 Al AR AR, SR

APy 4
TR AN R RN N R R,

B R R S R, 7RO R A W ) 4 0 i A

IR a2, R FERT A A

5 R B AT R A, R AR e B T AR

T NA%

414 T E
FIAH AU BB AR, Xtk 7 224 7 bRk

Fik, BRI BT R RNIE LR, DS

SLVTAL T A A T
1) “ZEMKS R (A g ey S8R, sl 8

Fr s o
2) “RAn AL EFRANE” RGO R R A, anfE

9 flrR.

3) “Rsn AR B gy SRR AL, Gl

10 7R o

R= (15)

IR—: WRBATRN 5% 88y %= FIWEESAY
JE AR B

Fig.8 Schematic diagram of prototype

K9 RS RRERE
Fig.9 Schematic diagram of product navigation

=
GPs = ! =F

L&

K10 Ry BT R =R E A
Fig.10 Schematic diagram of commodity identification scheme 3



176 fu, %%

T 7

2022 4F 10 H

4 )OS T BRI NER L R Dy R DR
mE 11 Fis .

HFE—: BIWIRE
BlA1 HCER & A AR D SR A

Fig.11 Schematic diagram of bulk commodity
self-weighing scheme

PE". SN

MDA 77 %6

) FH BRAELOI BE PPAN 7 3 X [ Bl — B =AM i B 5
EHATIRGY, HATEN S AT

1) WM br . RPN AF .
AR L E AR b . BRAEMEE (HE) o
A QA ) o fEHEYE CHHD oo MtLiS 211
AR bRE -

S ={3,=(:\), 9, =(6;,V5), 93 = (G, V5)}  (16)

2) WERGRE PN AHP JZW bk, i
1-9 FOARBREETE, M I BIERE H

4.1.5

AU AT R AR, RIS FRE o = (0.11,
0.26, 0.63).

3) HHICHRRE . WFHRAEMERE | VOt iA . fEHE
PERYEEGE Ry 1~5 L, W] HE T A7 B0 B HIOR K pR AR
K
5, x = B 15 {50 /AR AL/ AR A
4, x = T&ifE MIC/E T
K (X) =13 x=—f& (18)
2,x =Bl IAEHE
1, x = B AN = I AMEE

MR R BE TR A (3) — (4) AR =4
T3 G % T B AR AR A R DG IR 2y

K(0,) = (1,0.75,0.75)

K(0,) = (0.5,05,0.5) (19)

K (0,) = (0.75,0.75,1)

4) HWEOLE . LA A XA, 15
FILIT 4

C(0) =aK(0)=0.78

C(0,) = aK(0,) = 0.50 (20)

C(0,) = aK(0,) =0.84

X ZANIT RPN GE R KN AT LB AT 3] -

C(0,) > C(0) > C(0,) (21)

¢ G G WA BT B2 NI AT, R =
_G |1 U3 15 ap  FHETR - RUERITR
¢ |3 1 13 [ 1, 1) )RR ot Al == 1) A e e 2
¢ |5 3 1 HEFFIEMY, TSR 1R .
x1 ARITENER
Tab.1 Results of scheme evaluation
[1] ] L A TR &5 R et 7 28 ]
[ L — eI QINREI RS FHRE=ZSHE—>THE FHLIAEL S AT
[ A — T L E AT FRETSHE— RFID = N St
] {5 = s fE BRI FRDSHE—D>HEZ TN
[a] &1 Py O 7 o e B INPR FESHE— TN A%
4.2 EEMY LR
BT LG E AT I, 54 R Rt A e =L
&, YT BRI . BRI 4 AR 15 we-nn-we
K 12 Fis .
FEF CLETE - RRE - BHE - EEET MR, %R
Held) % 34 IR Shhe: B AWy (G R e PR
I | HCHRTE AERRTE SR R ), R CACRORO)

AR L AR R A A AL LS4

1) RIRERE S . EIEATT IR YIET, FE TR
anfF SR P, B REBR 2 D5 o P SR AR O B R
PGS E R, P AR S W 5 ST I AT
Wl LB Bk, BT A Y.

BRE ) 4 B RO R

& 12
Fig.12 Effect picture of intelligent shopping cart



43K 5 204

WR3E, 4. RS TRIZ AR S L s 177

2) BICRRT AL RERRE o Sk BICH 7Y Al O R
SREATRRE , K HICHE R A A ) 4 my i A P el
i RECLBUNRT i 2 . R B, BEJS R0
e E AT RN R A, B R R T TR AR LR R A
SRS

3) SEWPEIRIGYIE e TR e E R, B
AE 7 R M B 4 1 J7 B 4845 Sk ml S 45 0 4 4=
S RN VI O 4 SR N O e S R TN K7 R

4) Ry EALE S I T BT S e A T
KR4 PR, REID RGNS SR 2 B R b
AL, IR RATESAR , 1851 P v R
PRt o

5) RifnfE BAf . EERERT R, s F
Tt B AR AR AN A (e, P e i R s R b
T7 BYE5 BRI R Al AP, 6 T8 18 R AR U Ry
e, BRI A A AR AR L B HISEE R,
P 7 7 i X2 15 S A DU 545 R

6) FHELSAT. P WYWETHR)E, #iAl
Py B b R A4 PR L RO R AR SE TC RS R R R
E SRR e, BRI R G, T
AR

5 H#iE

AR SCEF T B RE A St A AR e A TR R 23HT Y
PRUEAREIRY , [A) R e T BT EE AN O L Al A 22
PROY IR T 5 S IR, R TS TRIZ i
ARG, AL T ARG B R RUE SO TR L, R
B E LB B it 1 AR A ) L A, s
TS TRIZ @il G B ) BOR AR, 57 it
SEHER i B, S 1 BT SRR R AR A 5 0 B T 4
PEfE, 48 BRI O 58, (8 4EPRO
EWAH, REME TS TRIZ @G HB830T
RAE AR e DU REN W 4= B, XA L
AR FIAT ST 1 S0 E o AR AT AT 508 /b 1
T AR T A G 25 BE T RO, i B TBE
H R0 Ak B R EA T 2™ i BT LT

S E k-

(1 e, HEE, XA QS S k(. L
Wi%it, 2019, 36(9): 1-6
TAN Run-hua, CAO Guo-zhong, LIU Wei. Concepts and
Methods of Innovative Design[J]. Journal of Machine
Design, 2019, 36(9): 1-6.

[2] s, EA, T SR B[], MU
11, 2019, 36(4): 1-4.
XU Zhi-lei, DONG Zhan-xun, YU Zhao. New Thought
of Innovation Design[J]. Journal of Machine Design,
2019, 36(4): 1-4.

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

LIEDTKA J. Perspective: Linking Design Thinking with
Innovation Outcomes through Cognitive Bias Reduc-
tion[J]. Journal of Product Innovation Management,
2015, 32(6): 925-938.

BE, XLH, SR8, % SOt EEI LR
MU T #2244, 2017, 53(15): 1-20.

LI Yan, LIU Hong-wei, LI Meng-die, et a. Review on
Research of Design Thinking[J]. Journal of Mechanical
Engineering, 2017, 53(15): 1-20.

MCGINN C, BOURKE E, MURTAGH A, et a. Meet
Stevie: A Socially Assistive Robot Developed through
Application of a'Design-Thinking' Approach[J]. Journal
of Intelligent & Robotic Systems, 2020, 98(1): 39- 58.
T, AR BT BT R A BB LR ST ).
fu%% T 72, 2018, 39(22): 12-16.

TAN Hao, XU Di. Interactive Design Thinking of Pro-
ducts Based on Scenario[J]. Packaging Engineering, 2018,
39(22): 12-16.

ARFEW, . R R AR R R 2 A 3l R
H[J]. MLMGET, 2018, 35(8): 125-128.

YU Sui-huai, QU Min. New Ideas of Improving Equip-
ment Manufacturing Industry Using Design Thinking[J].
Journal of Machine Design, 2018, 35(8): 125-128.
SAIDI T, MUTSWANGWA C T, DOUGLAS T S. De-
sign Thinking as a Complement to Human Factors En-
gineering for Enhancing Medical Device Usability[J].
Engineering Studies, 2019, 11(1): 34-50.

iR, X, BT YRR R 5 2K SETE A SC A
PR BT SE[]. A% ToRE, 2017, 38(12): 124-129.
ZHANG Wan-yu, LIU Zhuo. Cultural and Creative Pro-
duct Design Based on Design Thinking Model and Stage
Gestalt[J]. Packaging Engineering, 2017, 38(12): 124-129.
FrEey, , e, F. R TSR E4ERIE
THAHUE BB B AR (). THIAALAR B R A,
2013, 19(2): 263-273.

YIN Bi-ju, LI Yan, XIONG Yan, et al. Research on
Computer Aided Innovative Design Process Based on
the Conceptual Design Thinking Model[J]. Computer
Integrated Manufacturing Systems, 2013, 19(2): 263-
273.

WAIDELICH L, RICHTER A, KOLMEL B, et al. De-
sign thinking process model review[C]//2018 IEEE In-
ternational Conference on Engineering, Technology and
Innovation. Stuttgart, Germany. |EEE: 1-9.

WA ME, £ BT A i A0 B AR S A TR
[J. )R Tk K254, 2016, 33(1): 12-16

YANG Chun-yan, CAl Wen. Generating Creative Ideas
for Production Based on Extenics[J]. Journal of Guang-
dong University of Technology, 2016, 33(1): 12-16.
LWL, AR, BARTE, . TRIZ 5ATHFOCR T
FELA. TR AR (A 8B, 2019, 18(6): 53-
58.

JANG Fan, LU Hao-ran, DAI Jie-tao, et a. Research
on the Relationship between TRIZ and Extension Inno-



178 f % TR 2022 4 10 H
vation[J]. Journal of Guangzhou University (Natural [15] #Amm, #:7a&, B &R, . TR Tk m
Science Edition), 2019, 18(6): 53-58. Mt TRIZWFFE[). THEALAE Bl R 4L, 2018, 24(1):

[14] B, gk, byow, S T TRIZ-0] 3022 5 M) 127-135.

AF TSR, )R Tk K224, 2015, 32(2): 1- LOU Jiong-jiong, GUI Fang-zhi, REN She-dong, et al.
10. Improved TRIZ Based on Extension Innovation Me-
ZHAO Yan-wei, HE Lu, HONG Huan-huan, et a. Study thod[J]. Computer Integrated Manufacturing Systems,
on the Innovation of Integrating TRIZ-Extenics[J]. Jour- 2018, 24(1): 127-135.

nal of Guangdong University of Technology, 2015,

32(2): 1-10. AT . DA E

( B35 111 50) 123-128.

[23] LI Yan-long, ZHANG Chen-ming, YANG Zhi-gang. TANG Lu-ming, LIU Xiao-jian, HU Feng. Research on
Electric Car Styling Design and Aerodynamic Drag Op- Optimal Design of Rail Train Modeling Based on Inter-
timization[J]. Applied Mechanics and Materials, 2013, active Genetic Algorithm{J]. Journal of Machine De-
2773(437-437): 463-470. sign, 2020, 37(6): 123-128.

[24] #20e, WA, FRR, % XA A DR (28] %45, BHE. B T238 % MR EE SRk
BRI [I. RS R (A KRB AR), 2017, WrEE[). ML il T2, 2021, 50(2): 83-87.
45(9): 1359-1365. LI Yi, LIAO Zhen-yan. Research on Optimization and
LI Yan-long, TAN Jia-wei, LI Qi-liang, et al. Exterior Improvement of Automobile Body Based on Aerody-
Design Research on Split-Body Car with Low-Drag for namics[J]. Machine Design and Manufacturing Engi-
Electric Carg[J]. Journal of Tongji University (Natural neering, 2021, 50(2): 83-87.

Science), 2017, 45(9): 1359-1365. [29] B4, 20, kA, W E MRS Ssuy =

[25] PETIOT J F, DAGHER A. Preference-Oriented Form s A T A Bk DR B[] AL T RE 24 4, 2016,
Design: Application to Cars' Headlights[J]. International 52(2): 173-181.

Journal on Interactive Design and Manufacturing LUO Shi-jian, LI Wen-jie, FU Ye-tao. Consumer Pref-
(1JIDeM), 2011, 5(1): 17-27. erence-Driven SUV Product Family Profile Gene De-

[26] FukpE, #RFEHL, PRESR, 5. ETMAEME B sign[J]. Journal of Mechanical Engineering, 20186,
KA ER BB, B HLE R & R 4%, 52(2): 173-181.

2021, 27(4): 1135-1145. [30] 5%, EmZR, X5, FEWHZE K IR iR

[27]

CHENG Yong-sheng, XU Xiao-gi, CHEN Guo-giang, et
al. Image Prediction Model of Electric Vehicle Based on
Neural Network[J]. Computer Integrated Manufacturing
Systems, 2021, 27(4): 1135-1145.

FEBEET, XUHfE, SR, BT A B AU R A R E
B 42 3 A AL B E g [ 3], HLBRBETT, 2020, 37(6):

[J. BER A 712, 2020, 35(4): 508-514.

HU Qi, WANG Xiang-dong, L1U Yu. Research Progress
of Bobsleigh Aerodynamics[J]. Journal of Medical
Biomechanics, 2020, 35(4): 508-514.

SRS DR



