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Research on knowledge classification and ontology
modeling for product platform innovation

HOU Liang, WANG Hao-lun, JIA Hong-chi
( Department of Mechanical & Electrical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: Product platform innovation-upgrading is one of the bottlenecks of maintaining and enhancing independent innovation ability in the
process of implementing mass customization, related knowledge organization-management-application in the process played an irreplaceable
role. Firstly, the innovation hierarchy of product platform and its characteristic were analyzed and the innovation processes of product plat-
form were put forward. Then the knowledge requirements in the innovation processes of product platform and its knowledge classification ar-
chitecture were proposed. Finally, combined with the ontology class definition, ontology attribute definition and ontology instance structure,
the application of knowledge model in diver axis platform innovation was given. The results indicate that effectiveness of this method is valida-
ted by supporting knowledge classification management of diver axis platform and ensuring its innovation process.

Key words: product platform; innovation; knowledge classification; ontology; knowledge modeling

L R4 (Knowledge intensive ) FIHMETE ( Collab-

0 5 & orative) i ¥t 1 o BLAR 4 Ml 7= fh FF % ok R0 2 b
%Eﬁﬂﬁ%%ﬁ%ui}ﬁ:E}J\j(%mﬁ;ﬁi)i*ﬁﬁig 'fiE[zj o “ %ﬂiﬂﬁé’éﬁﬂﬂ;éﬁ%%%ﬁ%%?ﬁ ) ﬁﬁﬂ%%%

IR PRt ST PR ke DU SRR SR Rl ORI 3
(Mass Customization) 28 3T 1 P-4 ( Product Plat. PHUBLE BT 10 278 QU B, 75 2 e
form) E@%ﬁﬁ&%kﬁfﬁﬁﬁi%jﬁﬂéé&ﬂ@@ﬁ[” . Be W25 E PEHE AT A FITR S, 8™ e ™ i Y
AR R R R S e p O TRR VBRI A, SR 4 e T
AL BRI b ol e A e T TSRO i RS BURL T 1o X R
P A AT B R R, BRI DR X IR i T B

I #s HHA:2010 - 07 - 02

EEWA : FR AARER LRI (70772093 ) ; 784 R KL 0% B3 H (2008 HZ0002-1) 5 77 @248 = 55 S ROB i 220055 A A S he it
B CREA)

fEE R 521974 -) 53 WIREF BN B0, 1A S0, RS e 5 vk WS HRAE S T AFSE. E-mail ; hliang@ xmu. edu. cn


http://www.a-pdf.com/?product-split-demo

L2 Lo H

D %27 %

LR LA R BAR A B AR AR Sk . SCHERES [ 7
A R B R RS TE BT AR A Rl L, L T
6] 7 it R FRT T AR R R B P P , i 1) T ]
X G EAE Y = i O B BB . AN SCRR L 6 17 7= dh i
B AR 53 D 7 b AR B R A R AR R LA
SR AR AR S et o SCRRL7-9 J o X7 il & i
i, WIIRE S54GBS 4 AT TR T AR T A
ABETHRIRER . SCHRE 10 T4 1 #h ™= il 45 M 2E
7 ity LRI P A ) 7 ot JE A i JEL B £ 3 A
B, SCHRC UL TR 1™ h 45 RS T 2 B R 1Y
R TTBUZ 7™ il e RS R

EIRBIEGE A i 7 P £ B4 A BRI ]
O TR A 4 AT, X LU ST F2 2R R A dh 4
B SRR RSB S D5 T, X R A B ik A
%1 H AR AR Z B A R AN K% . DI, A i
LT T BRI R, A A T R R
FRR IR Z F A T HARA AR

L= ahF 5 0 &

1.1 FRTETatHERRERR

FT- 5 1 i iR S R G SRR B
WA 7R R WA A IR R, T 1] —E T
Gy IXTa], LAy hIERIAE S O 3=, 4120 A A 4L i
HR BEHITTR R ZIE LA 5P 5 A% O A
W R R . 7 A B AR A 1 BT, R
a7 - B BB SO LA R 5 B R i 6 181
By AR 3 #0072 OO RIH, 7= T A
A% B TIRE S5 A L AMECR IR, 7= ahF
BRURSHR T BEAT — 58 B R, A2 OB B e @
JEAHT , 70 AT 077 it F- 5 A SRS R s
AIRETE, 7 5 B DB T F BT 2% s TR,
B OEARG LR i F S B R P iz I, il
AR E I RE S 45 b A LEARA Y

.. )
1 k] T by
L ‘et e

| [IEET
————— -
Ca i | Syl
s i »
P — Il emosii I---.--l
e LN
1Eh F =
- |l it
= i el

I R S S ROUE TN

1.2 FRIEEHFHERE

PACAET FEE LSRR S R 32, X1 5728 A
POt B 25Ut 4 A EZ DB e Ak 3l
R A B T B B ER E A R 2 T
TREREHL; TG HT 5 K 3 7 1 6 BB A O
AR, T EHRARBI GRS WA TR B 09I . B
X6 3 MEEER AR T ik
BT AR B A AR LA ST R

(1) LAk B3 & 2 e BC & ( Quality Function
Deployment, QFD ) J&— 4L ] 7 5 SRAE by die 28 o AR
R R IR 27 S A G s b B R gk ik . s 1
QFD K75 7 75 3R B A S AH L 118 78 S B R 28005 5K 5 A
W3 Aok 2R AL R A T4 B 0 A8 AR SR, JU)5E
i SR A RSB T HRT A8 S e A A T i
BT s WRAAAERE B0 7 28, W45 RS 8
BEHAS I 7= V-6, A5 W0 5R HEA T S i 4 s et
SRR AR RS N B AR RS A

(2) ¥ RATH 12 QFD $ & ;75 sk % Ak A
MBI RER oK o FIWTR S A BARIIBETT K, 2, 5
BEURINBLE , 547 56T T B AR LI SE BT 1 |, H 45
AR PRS2 (1 D BE 45 44 5 i ZE B TR T RE 25 4
HEAT HOAE A5 B AR G A AR BL S 451 5 1 2 75 5 oK
B 2 W5 SN BR AR, X AR s A7
FHR SR T s R BE TG B AR D BERR oK, L IC Ay
KA, AR A VE B BE AN VL BT 5K, a1 T g
7 SR IS SRS AR A HRe A7 A BRI 1 5 G 2R
PR R TT 58, W45 TR R 35T S e i o 21 7
ar P 6, 1 DU E R AT S0 ) 2 s BOTHAS R, BT IR
T H RS in S A5 B 5457 P

(3) THRAH - 2 L7 00 W AR T BN 5 7
i - B R ODEOR b A B - AT EE R
S5k A2 R B RER o BT ROR AR IAE R A
b T RO AR L 52 5148 F 0 o B R
Xof 07 Y AZ O RBE I 5 3 ok 6 7 ) ) A O B B i i 1
PR BRI J7 58 ARAFAEI B O BB 45 W,
KB B S IN 3 7 - & A5 DU E T AT S 40 Y i
5 BOHEE R BB R BRI B S 12

AR R rp 2 il it S E AR R ek A
BT AR SR, W AT A B BTt s 287 R
AR IR H AR B A 52, DUy 474
FAHARIH T XTI, il o D RE R K 5l 24
TR AR A S A TR R AT B3 R TR BHT h, 3
IR T LA AL AR BHST PTAS BRI 7 56

BRI BT B T O ae Js L, i & A AE B 2



5511 4

e 58,85 SRR T B QDB A IR SOHA R BRI Y -3

BT OREM IR EAE B, NI T LR AR BB
B e A B RIS R rh A E RO E A H
SeA s H ARSI i B D RE S TR RERE SR AT L FI AR
RS G AL RI5 R SRR A S T )
fE - R - dik et . XARUE Ik 3 Rl
WU DRERIHT OSBS5BI . ThRE R i
THRAEWE L EE HARB AT R T, 38 i 2 e e sl oy fig
AT TR SR B s AL BB B X S B A
— IR RER RO AT L5, A3 BT ARV 4145 07 585 45
B BT T 357 800 A e i — TG ) 552 B
RS U A B TS

2 T B R R AT R S
TR AR R

P QTR AR 5 BT T4
IR BB OUBT R, (LA BRI QBT A
R, EH QFD HAKF R F O B 2 4
TR FURER K 3L A8 S - 5 MOt - 2)
B ™ AR PP R LS. H R S -
B ISR T R OB S PUR R . T4k
R RLIHTHAR IR Y B He R £ I &)
e RO S A 5 4 2 D 6 L SRR
HORAFREHOBES. . BEYCQIRTEE 2 AR A
PRI T R DR DT AU S
L 5 2 I

HE T £ BT B SR P R M2
RIS 3 AT IR ALEL, MEAEETAT I AL,
T SRR OB RS e T £ B
Sy T £ R R St BRI
R S FERE O, TR LA AR Q1B
AL PP IR, SR SRR
e TR R G, % RIXP IR .
P 8 R R AT 5 13 B0 AR R R
SY AR I 2 R

LN it || H e
O wzs, |G
| B

sk |§E
i e | o
TR

F |,
| Eme |

ST i
(o) (a0 FREE) |

N Lt b i
N eammmie:| i(ErEn) Grran ) (B )
R Er - N '
UL SRB R

L (e ) (o) (R

PP RAENERE  RIATKR

MR
B2 SR ah-F G QDB B R AR R IR R

3 SR ARG BT A AR A R A

R AR B T R0 R 5 R HE R 5 R
g HERANRA] @ LR —A4~4 JThH 0 = (C,R, A,
1), K, C ZEEn S AT AR E 5w
PE R FRR & GIFIR Z [ B 56 5 ;A Ron @ 1 R 1
(YGRS BIERS o AR YK Class & 1
DatatypeProperty F1J& 14 ObjectProperty 43 #) Xt 5 115
SERRERL T B 2 R A L OCIR . AN AR THT ] A 4R
Y, FH TR S R TR B A A ABE A | SRS (R AR A
Z/DTEREARR E 1 U B A G L R 2
WM AR TR LABR ST hg S 051, A A BR ST SR DA A
3.1 AEEEX

AR FEA TR 7 -6 7 e B
5K LR RN D RE YRR D3 A, XS B Sl 4
B3 AN EIRZER T2 (Sub Class Of) , 247 4K 5l
W7 i 250 BRENA AT SRS 25 IK S A 3K
SRS AR TE SRS B I RE AR 1 SR SR PR RE R 1, 3K
B EHEAE T B 2R S, A AT
FIEATRE Lo — >R T IAS ] W] g S HC A 25 10 552
1, X BT AFHZZ Y ( Disjoint Classes) o {411, Effect
Y ST AN BE A /& Function ZEHY S
3.2 AEBEMENX

ARG AR R b Al LUE SR 24 “ A
B 2 RN AR R A AR ObjectProp-
erty J&1EE X 5 : Compose , Corresponding . isComponent-
Of , 7rEiX $6ICHK vh A7 S I H A AH Bk, 1 s 1 pf _
Corresponding_pp F1J& P4 pp_Corresponding_pf, [ It )i
128 J& M pf_Corresponding_pp % & 5@ I pp_Corre-
sponding_pf [ ) J@& P4 ( Inverse properties) ; %f FixX L& 5%
1, 07 12 AH R b 18 ¥ e SCIORIME IR, 4 J& 14 pf_Corre-
sponding_pp B 5E X1 ( Domains ) & ProductFamily, {H
1, ( Ranges ) > ProductPlatform ; J& ' 5 J& P4 2 [a] b iZ 1%
B N AR ( Disjoint properties)

X} T Datatypeproperty J& 14 , K 22 502 i) HEAS & P
FH N4 FR (Name ) FlH# & ( Description ) , £ 14 L
L R 8 2 ERAS S Ve, TR I AT LA DA 235 ) A g
(has_S) KR IEAF 1 (hasBI_M) | % FI| B A Jg
(hasBI_P) JPA HITR FEA J& M (has _EK) F1H: Ath KL A
J& P (hasName , hasDes )5 /™7 H#E T4 A
3.3 AFLHIEE

(1) BRSP4

XS T 5 T e A pRH A e ) SR |



4. Lo H

D %27 %

Braette R b ey ARE B | 22 3R A B | piC A5
He ARt 8 B A L, SRS P2 T 5 87
B IR SEE], YZ12 Sy IR ST 7 i 15 28 Y S A5, G A
Z [l ObjectProperty J& £ pp_Corresponding _pf # 17
IR o 77 il 5 A0 55 A5 B S 48] SRR | 7 i J S5 491)
B S I ARt 5 45 0 IR LA S e 5 2 BOG k
4154 pp_isComposedOf _m ., pf _isComposedOf _m . m_
isComposedOf_s  hasBI, #8435 9K Bl 4% ;= i - 15 45 # 4%
PRBERANE 3 BFoR

WS,

st g
s

TR
U HA

B3 SRS ™ P B A A AR Y (E )

(2) BB FIRAR LA

LA IAAF B Z A B CHE R hasBI_P; & 41 5
THRESCIR |4 ) 55 1 BE SC I | T RE 55 8800 O 1R 433 Ay
pat _ Corresponding _f | pat _ Corresponding _per , f _ Corre-

sponding_e , 7RG HITUAS AR 4N IA] 4 B

ing £(200320106925.1
spO ol

e Correspoding_s

K4 SRS LA BT ARA R SRR (#5)

4 ZERE

STt AP BRI 1Y) B 2 — 7R T AN R A )
S AL ) DR 7 58, TR fiff DR J7 S8 AR B ad i v
TIPS A R O VR . ADFTE R X
AP B QDB R AR SR, B4 T SR dh-F & A
BRI AR AR A T AR A AR e

WAL 3z F 7 T, A PRHE B A] LU B AT |
AP RIS AR | DSk G A7 S 7 it~ 15 BT
A RITRAS PR BB TR R T — 2B TS A AT

2% X #k ( References) :

[1] MEYER M H, UTTERBACK J M. The product family and
the dynamics of core capability [ J]. Sloan Management
Review, 1993 ,34(3) .29 —48.

[2] BALASUBRAMANIAM R, AMRIT T. Supporting collabora-
tive process knowledge management in new product develop-
ment teams| J |. Decision Support Systems, 1999 ,27 (1 -
2):213 -235.

(3] [S& ]t [ 36 VA /RRp IR, iR OL 34 B & e AT
iz E[M]. B 8, REE LT JE AT L
Tlk i ikt ,2002.

(4] fH 3,7 . HET GBOM Fy 7™ il I 405 4 455 750 I 5 8
Jrik[ 1], EFEAEH ,2005,2(4) ; 422 -425.

[S] UMl Ao SRAN AL, A5 JE TACAIE FIURITRIN i
e I E B HHORBETE [T ] T E L TR, 2004 ,15
(9).783 —787.

[6] ZHA X F, SRIRAM R D. Platform-based product design
and development; a knowledge-intensive support approach
[J]. Knowledge-Based Systems,2006,19(7) :524 - 543.

(7] 83 f, BSCHL IR 5,5 SR T AR S B iR
FRRGAERAFSE[ T ]. P E AL T AR,2006,17(2) :173 -
176.

[8] &ifgse, & B HTAEEITS TRIZ P& BTHANR
EERAFSE[T]. HLAK,2008,35(12) 51 -54,78.

(9] &FZrWl, -+ # BT R A S S BH E BE S J7
)], ML ,2008,35(7) .43 - 46.

[10] 2t I3 RIS A 7 A i Jo S Rl A 7 R G

HALOIFELT ] THAPLHE S 52 5¢,2007,13(2) 240 -
245.

[11] YU ]JH, ZHAN H F. Product family knowledge modeling
for mass customization| C]//Proceedings of the 2009 Inter-
national Joint Conference on Computational Sciences and
Optimization. USA. IEEE Computer Society,2009:1016 —
1019.

[12] HOU Liang, WANG Hao-lun, LIU Yu-yi. Research on
product platform innovation and evolution based on life cy-
cle[ J]. Key Engineering Materials, 2010, 431 - 432
(3):82-85.

[ 4wiEgE .ok ]



