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Patent Group Avoidance Design Based on Function Ontology and Extension Theory

CHEN Jin-cheng, CHENG S-yuan, YANG Xue-rong
(School of Electromechanic Engineering, Guangdong University of Technology, Guangzhou 510006, China)

ABSTRACT: The work aims to break through the existing patent barriers and take the patent group as target to provide a
concrete and intuitive avoidance design method with standardized patent knowledge expression. Firstly, the target subject
patent group was searched and confirmed through the application of IPC and key words. Secondly, the function structure
of each patent in this group was constructed through the function ontology vocabulary, and the functions were aggregated
to obtain the total function structure of the patent group to confirm the functions required to be avoided. Then, the exten-
sion theory was applied in transformation of avoided function to carry out extension analysis and extension transformation
on function concept and realization method to get the avoidance scheme. Finally, the patent infringement of the obtained
scheme was determined. The application of the function ontology vocabulary can transfer the patent information docu-
mented in natural language to standardized function knowledge. Furthermore, the application of the extension basic ele-
ment model and extension transformation can make the function transformation process more concrete and intuitive, so
that the avoidance design scheme is more easily obtained. The feasibility of the method is verified by a patent group of
wine packaging boxes.
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Fig.1 Flow chart of patent group avoidance based on function ontology and extension theory



190 fu, %%

T 7

20234F 1 H

fEHREEIA+HPC 7325 M7 R R B &R, FHR
YE S PREOR XA R AR AT I I 0 2 F bR L IR

1.2 WEMEBNE

AR T B — L ), & FIRE BT 2605 1 BH M R T
Z AHZEMPFE TSI ER 2z, ZRF A RiE
T LSRR AR B & Fl kRS SE R LA &
SRS LA, LR — B A e R —ROR B 2 RE &
HAM I HGA IR BER G — , AR T LR
SC—A 18 AN W AR 5 R B P9 2

LRIBEVE ML L RS, FEDIRE AR 2R
T, DB LRI DIRER IR I TSR — . [FRT,
LRI RE AR B G — 23k A B T 5 203 A 45 210 b
B & FIFEDIRESSAE , DAE B e i 8 & RIS b g B b T
Bkt ) T REME & Bk DD R SE B =X
121 LHRISCAL B

TR T SCHE R 5 IPC 4325 P L [FHF TR RS
JIrAS R R EE R P aAE 20 LR, EAEE N T3 B % F)
AR, HT AR SR HACRAK, A % R SCAR i (R
R, AE A SRIE S A ERE AR T S A0 PR

LR SCAE R —FhERRE B A, A 2R
Ry, Hoh Ul BB BORIZER A . & A
PR T %L R 46K 2280 AR BRE 55 A1
PRI ¥ RIE R AR S 2R,
PRI AR A BEXS G 1 SCF A, R LB SO N AR
PS5 AT UIE A, FERIBR AR 7 I ml ) . A 4
TCRARNL, AR 1) 8P 2R AT 43 18) LA 3R 2 A 44 1)

HEFARFFERBIA, T e 2ei D REL oL,

XF TR R SCAS R B AL, WS L A B A
P RS P 3 T 8 33 o i B4 Tl ) 7 OB AR MG, L Ah,
LA T B BORRHE Y A 5 BAT B R A 51 55
AR, e AL TB SRR A G
N M5 SCor il il e, TSR B s s AEH (van) 5L
FIRLH (n+via) 19304 TR I B85 N HORRHIE
TR . RS, P A T
Pt

T 2] BRI R 7 T 0 AR 44 1 2 S HR R AE
FIBIL . L FSORRY A SR F AL PR RE AP 2
JR
122 BT IREAMHE LA LR D RELs 14

IREAM ] BEfE A — L5 T IIREARTE I Z 0]
BTG R U i 2 , AT 2R M A S e AR M2
A —A D REAS AR RN AR Tl 8, Sy T RESSHE
HEBLERAL T AREAL R AR T, FRAR AR R G R A
SZUCOATIR B , [ dud i T 2 RS
B 2 8] B {5 R —ERBE , sl A 1 [R] — D RETE A [R] 45 44
Hh AT B YRR

i i b — PR XL SO AT FAR TR AL BEF
RPN 2 A H S R RHER B WA s, iz
5 UIREA R ZEREAT U IE , 5 HEFe AL o bm e Y D BEAH
I 37X I A& I S RE S ) o 8 5 A ] )2 2 A D RE R
oy, BRI BIREnT 0 UIRe . TUIRE. fn P
SIS T I RERVLLIF 5 Z XL, S L F B D RESS
1o L RITRELS I OAL AR DL AT 3.

SRR
Erals WEﬁ@F+]K$%%|+1ﬁHﬁﬁF[j

[ERE%

K2 LR SCAL B
Fig.2 Patent text processing flow

\ RS \
4%
[RAZR1]
RERARIESE

—>{RAER2| I, FAREEE, BREETER

] FHEASEARHEB,
2. RGEIEELR, EEETER

> BHECSEARRSED,

n: AEFHEETEARHEnSHEAR
RHEm,

| veem camn  |—

| o usmn) |—

EHSTTE |
| RBiERATE |
IR
o _Sroeesm
SIDEE

\ﬁw%ﬂ \ﬁﬁﬁq \ﬁwﬁq

[3ome1| [3oe2| [3omes| [3mee4]

B
|

Kl 3 LT RESS A H i A 1A

Fig.3 Patent function structure construction flow chart



Maats 42

BRAIR, 45 JE TR I S T FIRERLE B 101

122 T INREARH L FIHE DI BEST A

TEEE X 28 L F AL B T D BEAS A1) 31 A4 D RE 4%
e, T B A T RE A M AT R, BIHEOCHK
P i ) DI REHEATIZ AL, HE 8 B — i R AR A ) 5
O DI BE

DREZ 18] ) SCIEAR L il 2% DI REAN AR  7Ei%%
e, SRR A S B D RE R AL B JZ AR, R
T IIREZ AT R R G IR, H AR LR
ZHAAAER — T 2RI SIRE, W 4 s, L) 1
ADIRER B R AFAE “RBR” IX—IhfE, LA n iy
T “FAJT” X —IhRE, NN LAX PIE TRz A, #
FERZE MR R =i 73017 Thig . il TRz Ak,
TR M I DI RELE R & 0 R R R DI RESSH o

e RRE
| 1
|| ERXAT: BR ERAR: 5| |
|| BEETRAR | o HHETEAR | |
|| T moEs. ||
|

vapal

Kl a4 LREREZ A

Fig.4 Patent group function generalization flow chart

1.3 HBE T ERKRAE

AT 3272 TR ] 2 B 48 SO T 1983 A4 H ) —
[T A M W2 B i 2 R R B R 5T )
R 5 A, 505 B RIZ 500 h k55
TR AR IS, ThaE AT LABR A A 28 0 22 18] B AR T AR
J& T AYTEWE , T LU i n] 30 BRSO e R R
MREE e T ik, Hoh F ook AL T

Horh O, Ui RESIVE 24 FR, 13l i D) A 4k i)
ORI E X, o WIIRESIVERIRRHIE, v, A% N ik
FA) e A o T8 AL A v BT 26 B A R R R E S M e R A
I 5 e FE R X 7 B (L BE AT T o) 1 1 25 R T gL

5T D) R 20 O ok 5 O Ah 72 2 AR
S E X D REREA T 2 4 1 A5 B AR S AT, ARBLT
Al LS T TR AR AR AR DAL HE 7 T A AL X
FUREAE A 1) T A Tl A AR 4 57 35 oo A ALK 5 B0 g 4
Mrfe BI04 . BT ) B G Z ARG 4, AN
FIF J5 S8 X P o X R DY REHEA T RILaEE . [RIE, B
WAELEHIN B FIBE DI RE S5 H P I BLRE T B, AT XX
DR FH oo, DL AT IS S v # B DL T
AR,

TE A 3 L FI B D) BE 45 F X BT 8 52 B0 T g
HA —EBEMINAG , T2 EE x5, Ji
o A R BN DR . FE T A 5 S 4]
Ji U) 45 Z2 A HI5BE PR AR B RE R b, X T M08 DD BE#EA T 0
BEAE WA 5 FR .

XTFHUREDIBE , 75 5 B T BEAME & DA K S 8 77 5K
AT AT R, L D) RS AR T RS )
REAARIE , I AThREA MR IATE Z [0 B2 9 5 g K &R
A o B Xt L R 0 R D BB T D REZ Ak, W
HAME S — % 2 AR IIRE . 2 5 Dfg A L
e SR, 2SR T Re 40 Ry W] — D RE 2 2 HoAh
Uife. fJax Pz LI RedEAT Bk, TEHFHIIEE
TP RIS A BT I REAE R o i B ke o g

AT A g AR A ANk T BB AR S 5 AR AN [
FIHFTDIRE, SE N REME S A RLRE . (BRI Z L RE P, X
AR RE 92 A 7 ] 280 1Y L TR 22 Sh g TR )X
T SRS D) e Dy tig EARAR R J7 1) S AN 2 19 o

T REACH T 2017 22 18] () AR EL A SR S B el o
2, WIREAS BN T s R S A S, BT
JETRE Y S 2R A5 S B g A5 PR A E I o
Yrfig By S2 By 2 D REAR B AT B 51 505 1 i VE o

L, KT Ee s AT ARt #p, il it B

O, c¢,, V . e . L 7 e o £ — g
2 C“‘ Qﬂ Ak A F O R B X6 KL RE T BE N7 T BE SR U A, X}
A= az ? HAR RSB 7 AT vl 40 00, DL B EL R AT 5 N
' Xt G2 e AT HAE e & T ae S B O 48 5 D RE AR
Carr Ve J7 [ IAVE T o
TR
%ﬁ%%l
r-- - - - - - - - - - - - - - - - - - - - - = === |
ik AV =ik
P e [ mmee s S | |
| |
sadl| 318750 | | o
> DRI [ TR > TSR p S s T
Bl 5 L R B

Fig.5 Avoidance function improvement flow chart



192 fu, %%

T 7

20234F 1 H

AT AR S RS T AR R A AT

1) I RAEEIRER Z 07 N ARAE S, WL A
TR ARSI 1R 5 52 B0 7 N R BUR DL AE o A%
FIARAE B e B A R AT ]

2) FETAEHBRH M-S, X 1) PR
A RRE ST 90 %, R HCRE S BT D BE ) AH S R
FE, R R I RE S B AR T 5

TEAT AL AR, AR TR E ARG R,
1 MR A D RESS H 5 2 PP OF R A A B o XF i, i
e S AT AT AR, K A 5 R D) RE AT S B 4y
PARLIE A9 305 m AL B 75 450 1 2 8 B mT 31 23
JIE A R B

TECA B L MBS I7 2, EZEX LA
ARLEEXT RAEATAE T, EATINER | B 2O AL
SREBETTU XS I, 6 A0 S N T R M3k 4T
i, EELE A S B R T RGBT, R
KT FR

Wex, ¢, & i, ¢, &
B= G S A G, & |=B
G 606 Cor S5

Hp Erf LR NYIEM . FHIL A, ERILR.
FRIECEiEHMEYV 2, B. BERYICM | FHILA .
FFZIL R, I HE TR R X 2 5 T AR EAT F k0T
PEAT AT AR, AT 5 ) BE 45 F4 Hh B akE D) R
A 9l Er T BE 5 R R A 1 e 0 Ak b AR %
PUR L
1.4 ARENAE

FEAF BRSO R 5 , 79 XHZ O Rk TR ACH
FE o HATEEA A A RACH R FE T . 41 7 55 )5
D) ) SO A o H v 4 T 7 o U Bk 1R AU K
B LM A H AR O 58 M HH AR R A 5 4 B 1 R
6 () J5 D)5 1 45 ARAN A AR 5 B & ) 7 B 22
SRAR (0 H AR

FEXT R R e i AR R, T LR R S
B LR Z AR ES, UE TR 5
HEARFHE RS T A LR RITEEN . A A TR
RO BRI B R T R . AR SO A
VO RR 43 B D) RE S s By SRk T ke, Ay
LB S R LR S LR R R HE AR
SR, JEANTET LR 0, AT R AR AR

2 EFISH

BEE AT BRI H 234 1K, R e Tz
TENATTEG FH A8 2 rp o HErp R 2 B0 SR T B3 et
Frgde, mTHARP RN, 48Ry R B AT
ARG NLR A o AT a3 & LR 2 2R BRI
A s ABEE AR RCT B BEA T LS PR AP R

BN SR A, T e A TR TR
WEFF I — Kk e o R BRI R R TR
R T 41265 B65D ([ TFUHEimmiad ) 5k
g RS TR, DMk aka
F] CN 103318496 A% 5 CN 205381526 U4 kA ik
) HBRALREXT 52 . PSRRI = AN E 6. K& 7
J7R o

 KEREYA

=148
BE — —
s
=118

_— SMERPEIR

—
16 CN 103318496 A % Al i b ik
Fig.6 Appearance diagram of patent product CN 103318496 A

- Tl
o E e

e

T

‘RO

HEHR ——

me L

17 CN 205381526 U % 7= it /M W/ 7 5]
Fig.7 Appearance diagram of patent product CN 205381526 U

XA F L R SCARHEAT AR TE AL BEL, I
WORCH AR E R B 1A 1 5 A A 1A S, (52 5
REAA B D RE SRl RC EA T VE G, P A3 3 A&
F E R DIRELH . Z ISR IREL M T RS
AR B FIHE I RESS 4 o L FITEDD REAS A0 b A R A L
K 8.

H L R D BESS A8 AT 0, 5 A0 & BT it S B Y
NREEE Dy Mon . HAEEE . HAE € DIHe X h
X — T IREAR T, = H WX QA I, T
X PFRHIE -5 A AR T B 23 A, SR D BE -5 18 2 T g
YTk R TP R T IR BB /R 7K o Wi,
AR E AR R S0 P B R A T AILRE Y g ] 5 DO RE | A
hheS woR D aem LB 2.

e I 72 e 5 el D RERE SO HLBENBE S , 0 M
ORI IIREF IR A =[H5E | A =3, JFxHE
fuh I RESEAT I REZ AL, I IIREA A2 Fp A 2R 55 1 <E 2y
REAH DL ELAT & SEPr BT 26 AR B R G D BE o D () St
SCHAE & PR T ) ety X 8172 Zh REEAT W] 4120 #7 o

B




CRVECIN B3 BREBIR . . SET I REA RS TR IE 0 L R R 193

e, WER, W

1= ST, B

TH,  EEA
Az{%ﬁi, XA, (R R ﬁﬁi}_#Mlz[UﬂZ%éﬂ#, S E}
Ji T 2 fih | ReF, EE

R =, R, (W, R AY [EH, g, (W, EE )

A3= T, B 1Ad= L T, Jalz
W&, Wi | W&, FAAE IR
e |
| BREES :
: v v |
ERIEE a1 | B |
' v |
|
| mooss| | @A | |
: S 7 | EREER
row] |t [gn ] (2] el | ; )
 ovaswwvemEmgss | [8%]  [®a] &%)
| u5

| RS | Al
|
| I |
e = m— i Erarn|  (aes| e
| — BRI
| wEEs| ||
| |
||z e | | s mo |
|

CN 103318496A TAIF=GRINALEHD

K8 R &L RIS RELS ke i R

Fig.8 Function structure construction flow chart of wine packaging box patent group

1 3 X [ 2 DI RE A HEAT AT BT, %L A
RS A | B AR AT M, S L
2 o A Do 2 8 2L A P R B TR A R i X —
IR EES AKX LB Hhh A4AK
BT BRI, IR IR S SR I
FeH G A HRE XS B B — RUT BT, A O
) ]S TR 2 BN R AR a2 sl A o 2T Bk
IIATAEARL, NI REAS A 2 A 2R 310 5 i Ak T ) —
REZ S H AR D RE sl 13 “BRAOZ™, H 5 i
ek R A T A7 A e A T O [ AN S X — Tl REAE
&o YIRER SGE SRR AR AN 9 Fs .

I EINGENE S

TE@%@E@
A4 M,
A {As M,
K9 LhRER s i
Fig.9 Functional synonym semantic transformation flow chart

PRAT

EHs

BT E ] 3 o o [ E D RE A 0 BR A ) fig
Ja, W TR AR, LS| SRR AL
A5 18]

A REZ,  WR, WK
M }4 Ag = ?H:IEE’ —‘lﬁl—
' RAELR, Arae
B, MR, (. &)
-4 A6= TH, sk R E ik

Jia, A

HT A A A RTAL, T8 R A ATl S T e 4
MRS 5 it R R B 5 . O 4R THR 2K
R, XPHITHIRS A AT R, AT e B — ) 4
BT AR IE R GRS, QRS2SR
(5 sl A2 B T R A& 2R 5 2 fe
AARPEH “FRAZ” DIRER T DO RERFHEATICIC, )5
E CsRPEZE ek TihE, DIRER MR WA 10
Js



194 1 TR 20234 1 A
250 [ 2 Al L3 e 30 R ) G SR e R
ivi ThEeEARL M) . N N e b AL M e ol 2
i L BRI RroiBE I PR i 50 R0 13 0 BV fL e |
. Tesmmwsn ey 0 2 S LT 15 1 97 50 005 ek T
P 143 DA DA S B0 00 B B AL PR L EL R S
K10 TifgE LR Pran .

Fig.10 Function concretization flow chart

BEE, MR, (G )
A6 A7 = TE, P .
GRS, A
AR, BRACRSE, A alkEER, Bk, BUINE R
M2 = HERENTR, A 4M4= R, i
WAk, ISR Ak By, R
Bk, gEiE, £
M3= g R, GRS
BEP R, (RO, frifis)
S 3o B 2B Dy B AT EATH R AMHT, AT 5 - .
HSZEIT A B LA R A58 M, SRERR M, | ik, Bk, s
WM, . Tt R Thfe A BSCE 7 2T T 4 M, 4 M, = . X
I A A M TR, BRI R4 M, i T — .
BoRHBUN, BV R AL, R A IR RE B R, YRl dRAk R
éﬁ@ﬁﬁ;@%ﬁ;@ﬁ§§%ﬁ° 5 A AT 605 £ o A RSB
_Mm’IE’E#@# 25 1T (PR 9 BT, 7 AR 3
A= o AR FIE , J7k 5 8 O 1 9 2 9 L BB 1 (i
BE L
Eondife, Bt = HEFT 2 UCTT 4 50T 45 07 00 Bl TR K
AM, = SoRER, S TE RO | R — A0 3 T A e B A 5
SRR, 5 Ty B L1 Ay o D B8 B 5 T4 4 U A

H1 T EL A T T R D BE Y s AR
REANEE, Hl% REORE S 7R AL PR RE A7 N DO by LA 2 ok
THZIIRE. NI, xR F MB AT R AT,
BT EOCIEX — B RRAE, Al BA Bk b 2
fER B M6, pHra R T .

MR DI RE SALPF, IR R AT .

M, =[PP LLE, ARG, {(Myy Mye M}
M, =M,

T,M, = M,

Mg =[J5=,

Hpslor, {BaEiR. Sordifh. A

B, MBS, BRA ‘
WER.WPRXR ) e, memas, ow,
T,M, = AR, JE A BHHE, (M. M.} =
G, MyoM, . ’ o 7

My =[Hi7= 8 ALHS (Mg M}

i PR A, AR R RS RE S A 5E
APFREATR, TS 2R ™ sh DI ReSite, LAl 11,

T BRI RUIR A A A R, R =
AHERITEI, Al g, Gk, SRR eh .

Hoh Gk G HHol I RSO T, DI
BT, AT R G AT RS eh 2 R T PR
fEPAR SRR . AL, A BRI AR AR T
PR A b 55 T 5K e, U REAR I AN [ ST (T

THLVRT RSP AR o7 Bl =2 RE R F5 SR 1 i, T o 2 1) 2% e
VAR MRICR o X R SR SRR, A TR
A SR P A 2L 5 ) G i AL S T AL G
T 2351 5 ik G o LA R (07 B WL IRT 12

A EC AT B AR i, 127 i BB WA [ NS
AT, R R B WA i, B fe KT JEE M R /s T
RSN, TR I B A S (9 PR 47 ROR 5 22 vk
o BEAL, %7 LRI P AL M B LR D fiE



BRAIR, 45 JE TR I S T FIRERLE B 195

W44k 2
SIS A

|

v )’
o | em | | B

SMEEPA,

v v v
R RUNR | | BOEER
2EM, M, M, SHEM,

K11 B i DI RE LS AL 5]
Fig.11 Function structure diagram of new product

JRBBERIPLRL

a T GosIE

b EMEPEHMEREE

K12 oAb K
Fig.12 Appearance diagram of new product

550 L2 A F BB AR RIAFAE AR , 755 BRIRRE 92
Rt B IR R B BOR R IE S T B, Ak e
TR S SO S AR A ), AR AR B

3 4iE

AR SCHT R H B 2 T REAS 1A 5 n] 4 e A L R
FRERLIRE 7 3% , M AT R DR B Dl REAS PR T3 £ B
LR LA BT RE AR, IR RS e LR i
A HRESS Y, e SCE AL R ALRE Zh RE SR AL 1 T
IV ERAE R AR o [RIE, 3207 1% LAl 3 B AT AL 7
SORMR A PEIE S, 38 5 B0 Wik D e L SR T A
XA T A3 0 A 5 AT A2 e, DA R SR DI BE AR T
S HLEETT SOR M AR T LR R AL IR, 4R
TE T LA sk i AR A R R A

BEAh, M7V X ke D) fE B LS 37 =X
PIANTT T BEAT T AT, Al A RO AR B AT 7 dh iR
B AR

S k-

(1] #ha, sk, SRATSE. o R BUIR K 3 R AT
[J]. BRE R, 2018(2): 24-26.

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

HONG Min, ZHANG Tao, ZHANG Ke-xian. Research
on the Current Situation and Motivation of Patent
Growth in China[J]. Modern Management Science,
2018(2): 24-26.

BB, K gR AR, R, AR T 1 R Y L ) Rk
WIMFFE . % TR, 2016, 37(14): 1-6.

CHENG Si-yuan, MI Jing-jing, YANG Xue-rong, et al.
Innovation-Oriented Patent around Design[J]. Packag-
ing Engineering, 2016, 37(14): 1-6.

T, URIR, BRBER, 55 SET RS CAlL HOR
G AR PR L AREBE ). ) AR Tl R4, 2021,
38(2): 20-25, 47.

LI Qian-jing, CHENG Si-yuan, CHEN Xiao-jing, et al.
A Patent Evasion Design of Dust-Free Blackboard
Based on Extension and CAl Technology[J]. Journal of
Guangdong University of Technology, 2021, 38(2):
20-25, 47.

Kedtdh, BUSIR, MRS, S, R T OIRET R AL A
A RLREBCITT T IA[T). BTG T2, 2018(7): 146-152
MI Jing-jing, CHENG Si-yuan, CONG Hai-chen, et al.
Patent Product around Design Method Based on Func-
tion Requirements[J]. Modern Manufacturing Engi-
neering, 2018(7): 146-152.

Pribeds, nUEIR, #E5o. Il LR m el st ry g
WA SE[]). %k T/, 2020, 41(24): 137-142.
CHEN Xiao-jing, CHENG Si-yuan, YANG Xue-rong.
Extension Transform Method for Patent Product Inno-
vation Design[J]. Packaging Engineering, 2020, 41(24):
137-142.

KRITHS, XUnGH, PMICIE, S A0 LRI KoL F
PRI E T35S RLAII). BF B R i (A AR ),
2018, 32(5): 394-400.

ZHENG Yuan-song, LIU Cheng-hao, SUN Shi-feng, et al.
Determining Method and Application of Core Patent
Group and Avoidance Goals[J]. Journal of University of
Jinan (Science and Technology), 2018, 32(5): 394-400.
BEZE, WS, EHEE. BT TRIZ LRI %
o SR Y. TRRBT2E#, 2020, 27(1): 27-35, 66.
LU Yu-jun, SHEN Jia-feng, WANG Chun-ging. Research
and Application of Patent Group Circumvention Method
Based on TRIZ[J]. Chinese Journal of Engineering De-
sign, 2020, 27(1): 27-35, 66.

Py, WEUIR, AR, AT 1) R 1k F R AT
S5 R MUK S, 2020, 48(22): 64-68.
ZHONG Rui-zhou, CHENG Si-yuan, YANG Xue-rong,
et a. Demand-Oriented Patent Group Information Analysis
and Design around[J]. Machine Tool & Hydraulics, 2020,
48(22): 64-68.

Mk, OB, WSOk, 5. H T IIREA IR I 1y
SR LRI BT[], TR Tk R2E 244, 2018
35(5): 5-10.

XIAO He-man, CHENG Si-yuan, YANG Xue-rong, et a.
Patent Avoidance Design for Heterogeneous Products
Based on Function Similarity Matrix[J]. Journal of



196 T R 20234 1 H
Guangdong University of Technology, 2018, 35(5): 5-10. Extension Semantics and Fuzzy Comprehensive Evalua-
[10] /i dk~F. 8 B s DLk & R GE it o A (). B S tion[J]. Journal of Graphics, 2020, 41(5): 814-823.
%, 2021, 39(17): 99-105. [16] KEEZE, FEH. HET RTINS 3 REEATH
GAO Ji-ping. Patent Statistics Analysis since the Foun- HRF R, T &R Tk K224k, 2019, 36(6):
dation of China[J]. Science & Technology Review, 2021, 1-8, 23.
39(17): 99-105. ZHENG Zhen-ting, YANG Chun-yan. Behavior Knowl-
[11] Z=T/8. T w4 A B9 T AE {5 B 3 B 325 1 i 58 [ D). edge Representation of Mechanical Motion System Based
Kk WAL Tl RK2#, 2013. on Affair-Element Theory[J]. Journal of Guangdong
LI Wei-chao. The Study of Function Information Ex- University of Technology, 2019, 36(6): 1-8, 23.
traction Approach for Chinese Patent[D]. Tianjin: Hebei [17] Kdhim, BEDE, 55, 5. ST EMN L F|
University of Technology, 2013. PR R ). A3 TR, 2016, 37(20): 146-150.
[12] #h3CT™, MR, B AW, FETE =M% 0L FIEdE M1 Jing-jing, CHENG Si-yuan, YANG Xue-rong, et al.
RS = SR BT[], P EPLC T AR, 2020, 31(7): Patent Product Innovation re-Design Based on Function
842-852. Alteration[J]. Packaging Engineering, 2016, 37(20):
LIN Wen-guang, LAl Rong-shen, XIAO Ren-bin. Patent 146-150.
Data-Driven Product Innovative Design Based on Com- [18] EZ, M. EFAHHAHIEM TRIZ FISHY S T
plex Network[J]. China Mechanical Engineering, 2020, FIBHABITI. B2k, 2021, 42(5): 866-872.
31(7): 842-852. WANG Jun, SUN Shuai. Design of Folding Mechanism
[13] BRmess, WBW, 5%, 5. LT UReARKEH of Camping Stroller Based on Extension Innovation
FRIIBER RS [). [ 2R Tl 24241, 2019, 36(2): Method and TRIZ Theory[J]. Journal of Graphics, 2021,
26-30, 36. 42(5): 866-872.
CHEN Xiao-jing, CHENG Si-yuan, YANG Xue-rong, et al. [19] BURIR, THE, BE%R, . T TRIZ 1% FHLE A
A Functional Model of Patent Knowledge Based on st [, kTR, 2014, 35(22): 68-72.
Functional Ontology[J]. Journal of Guangdong Univer- CHENG Si-yuan, WANG Rui, YANG Xue-rong, et al.
sity of Technology, 2019, 36(2): 26-30, 36. Methods of Patent around Design Based on TRIZ[J]].
[14] #roete, FESUE, RAOK, 5. T UREAMK N A Packaging Engineering, 2014, 35(22): 68-72.
BRI, TR BT, 2009, 16(6): 395- [20] ®h PR, M D%, Bt8id, %. —Malaa:
400, 420. CN103318496A[P]. 2013-09-25.
XU Rong-hua, TANG Dun-bing, ZHU Ren-miao, et al. HAN Qing, HE Wei-feng, HONG Rui-bo, et al. Wine
Research on re-Creative Design Strategy Based on Packing Box: CN103318496A[P]. 2013-09-25.
Function Ontology[J]. Journal of Engineering Design, [21] #AZem0, AUEUR, TH, 5. —FATRRH BIHREAD

[19]

2009, 16(6): 395-400, 420.

AR, PR, AR, ARG TR T ORI £
PRI BRI AP O R[], B2 2R, 2020,
41(5): 814-823.

LI Wei-li, XIANG Ze-rui, LI Ran, et a. Study on the
Approach to Exterior Design for Metro Trains Based on

125 £ CN203450509U[P]. 2014-02-26.

ZHAO Rong-li, CHENG Si-yuan, WANG Mei, et al.
Showable Visible Opening Mark Red Wine Packaging
Box: CN203450509U[P]. 2014-02-26.

SHLSE . DA



