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Abstract: This paper analyzes the semantic feature modeling of new generation,consults research results of Bidarra etc,uses vali-
dity criterion,and establishes methods of feature conversion to semantic feature modeling.Based on the mathematical methods,this
paper addresses the problem how to convert the design feature representation into machining feature representation in a mathe—
matical model.Design features in the design domain are represented by a set of faces of each feature geometry and a set of attributes
such as dimensions and material feature.Machining features in the manufacturing domain are represented by a number of faces
and relationships between these faces that are meaningful for the process operations.Using a mathematical description of the fea—
ture mapping process, machining features can be deduced and formed by the set operation,and the difficult problem of feature
interaction can be described mathematically and converted in theory,thus to make product model editing easier.

Key words: semantic feature modeling;feature conversion;feature recognition

BBt A — AR G 3E SR AR AL 69 54T, S F Bidarra ARG AT AR 3B A ZCMAR M, A SL3E LA AR A P A4S AR AL 3R 4G
ik RN FE T AL R T EAERFER PR R AL R R R e TR AR R, TR P MR R A — R
A TATH L 84 8 o — 20 By M (L 46 Ye Am AR AL ) R e o m T A2 P 6 TAHFAE 34 % @ Ak 2k hm TARAF F @ @ 2 18] A & Lo
R RARE T AR R A FE T S EAE TR LA AR, S AEAR 33X AP I XE R R T A B R, R AR B Ak
G EE B AT IR B T S AR 4 5T S A e B S ARk

SRR < 3B U AR R s A AR S 3 s A AR IR 5]

DOI:10.3778/j.issn.1002-8331.2010.12.044 3344 % :1002-8331(2010)12-0149-04  SCHRARINAS:A P4y 845 TP301

1 915 P, PR B A B R I REZER (B HRHIE ) tH & AT e s —

CAD/CAM £ R TS R BE SRR O T A BOH A S LABOHRRIEREAT B L B AR AER Y , B ih et
RHAE R IE I EOR . BEESE TAREROE ik FPIERCRIRI R O TARHE R, IR I A S s fIE
LR, A DFAMI A RSB+ S Tk — S0 APREREHR T Ed % th B R IER R R il B 24 SRk (52
SR N TASE AT BE, (HXRERR B T B A ol PRBREED S THEAE UM B I AR AEARY , {HX ARy 25 SRk

L0 H  [E R HRRFEE 4 (the National Natural Science Foundation of China under Grant No.60173055); VUJIIE#E T H R/ BHF3E 4 (the Nat—
ural Science Project of Sichuan Province Education Department of China under Grant No.2006C076); 2B E )T HRFFFAIL 4 (the
Natural Science Project of Anhui Province Education Department of China under Grant No.KJ2008A18ZC); %A A T & AE ¥ B3k
42 (the Young Scholars Project of Anhui Province Education Department No.2006jq1208 ),

PEF WA BRI (1974-), 35 HWRo0AE BRI, R0 J7 1) A MG A5 B AL R 68 CAD; ik (1972-) , 55, gl TRRIIE , WF53 7 10 A SN H 5
BUHL—AAb s I EE(1944-) 35 B3, A 0B, 2R SUsCh iH RRLISE S 5 CAD,

WeRS A B :2008-10-10 &l H 191:2009-08-06



150 2010,46(12)

Computer Engineering and Applications THENL TR 5 A

2 T K& H] A B HRFIESS B

FHIESEE — N A RIXER I e, JCHAERHEAR ZE 1Y
THOLT . 2ZTekER], HE— IR MBI AR T PR R AE
WREHLE R E ) PEd T — R iEd e e s A TR
MEFRIRAIE R, RENS S T T LA AR I S A7) 60 LA A 46t
PR, T AT IR A S I AR, AT B T AE BRI LR S8
SRR T R — R 1 e,

AR AR P A FE R E AR, 4 T —
FITEARFEMT AR AL AR IEIX RS SR)
2y TTARFFEM B3 S R, Horh BB ERH A B

2 HEfEAER
2.1 BRI RFE
FERCTH IR, BRI — U LR XA R RS
FORBOTEE RS FSRA G RO TR . S ihase , 721 1 v
SRR HRFIERRRERE SCAMR TR (Al U PRAIEAE
PR FRBAT SR F O RIBEH BRI G aT LRS- AR A
DF=F,Ul, (1)

ool DF JR58 | UGS, F R R RS
BHE S, TR K= U =12, 5031,

FORVET I B RS TARAE F (LR 2% R T HLRS
FE) INREESAE FCIvbotag SRR FLANS ) ALERERGE F, .

@3 8| Aif

i @4 7 @Q i
W |/g/ 2 /;2///

Pl 1 Rt Al RIBARESAE 53 R

XHE, B R BT DF — TR ¢
DF=F, U(F, UF,U-+UF )JU(F, UF, U UF,)UF,=

F,U(UF)U(UF)UF (2)

AP HRAIE 25 T E T A om0y , B Lok T~ Hd
B T LA SReisd X 6T 2 [B) 56 B2 ANBRRE Y . 18] 2 hB1|28 13X
PRI LA AN E P o BV =Fh MR A RERAE , th T
AN ) TR AR B AT T BRAR AN [R] ) o I TARRAE 7 B X

SERFIE T 2 (]80S0 28, Xt T it RN C RS RE E &
ﬂuIﬁ B ELAL

/(////7/ / ‘

LS £ hoho | L L5 A

slot f, uf, Uﬁ slot=f, Uf, Uf; slot f1 Uf, Uf, Uf, UL, UL, US,
el 2 fuAS ] i g 52 1 R R AR A JLANT b AR o]

2.2 TR P RRHE
TEMTIERR P I TAFAERRE AR RE LA ) — A

¥ ///7

1
2

fEESE, RAERIN TS PR A5Gy . fEl T e e
SCH AR N TARAE AU TR, He i RE 28 Z2 SR THi L R
o MR FPE SN TARER B R R 5

MF:FUII:FU(UA)U(LIJM) (3)
Hot MF 23R8 A THEHIE  F 367 Tt b itk
i3, FRM TARFRERE A, Fr M TR M, Fm I T
DITHSAE F A 3677 5 T S RE A T 24056 & 9 41
2 A
F =(f Uf,U-Uf )U(R, UR,U--UR )=
| U JulUr,|
o R | AMEHER — 4 A R ALF I R SR
iU 2 IHIZTRE R R € RR=(RyyoR oo Roper Rog)

Ry Ryw R FU R 73 AHEHRIE HR R CPATR R AR R
SRR R

(4)

3 AFIEERIR G AFAE L R

flaix U B R P R TR IE R — NS, v 2T
I FRPILARGFAE I —AMaREE , PCO)FI POV )43 3l U RV 1938
BE, XELEWRE P(U)F P(V) R U ALV (A FEER A
Eh . BRI R AERIESE SE, AN Tt B0 IE
SF, W4 UV 89548, 8. SF, e P(U),SF, e P(V ),

TRRAFAE—FEN g, ETXFWEN, MR
x € SF,, #RREF=AE— NN FFRHIETCE v € SE,, X FMEN g, FR
MBI RE SE, BN T3 A2 SF, BT ARASAE M 5 2R 5k, a]
FRH :gr: SFSF,0 o, SE FRA g, BIRE SO, WA
domg, ,=SF,; SF, Fx R g, B, BT 7R A valg, ., S SF,.

fRUIEE y AICE « 7F g, SEH THIZR BB AEE £ K
y=un( ) gy, o« FRAVIETCE y HOHS .

Bz, NS R I ST R 2 I T FE T
FRIE B BRI G (R B ATy

Gin: SF—SF,

xy=g,.(x)
3.1 JEARFFAEMLST R B g

TEARFFAERL ST T AR 0] 43 A AN B (A& 3 F)?/?) %—
AN B — A0 T R %L o R GTEIRFE F, A
JERHE F,, 2B AN BORES I TS R 4L g, ?Iﬂx_(ﬁf%ﬁ F,
AN TICAREFE F,o 7255 BB, W S B DU FEFAE LS . —
Hof— LT X LS B R S, R, TR
TR R g, FEPREL g Rl g B W RN

(5)

gin=gr g1: FF, (6)

Hh 555 RN g F g0 BB AL,
L — —
F 1 e 7
“/ 5 ; L kS 8Bi-n=82°81
[ F e Ao & P, ==,
\ FA FL N \ m gl\‘ /
\ ] } . @7\” H F, &
\ i :
pu—

3 WUMHB g, F,—F,



VR LA,

%, T, 08 A B R 0 P AP AR A H 3 B F 7

2010,46(12) 151

32 W g,

B F={F, i=1,2, p Y — GRS E S, JFH F =
(FLi=1,2, - p) BRI FARGELE F, 73000 —A i
1 domg,=F,,valg,C F,, s 2 g, B M\ F, B F, 0 —F )l B o8
B, TR R

gI:EIﬁFg,xll—’ngl(x) (7)
;H\:FP s X1 EE;,',}’I EFg5x] 75‘5}'1 E"Jé%{ s Y1 7~El'5x| Eg@'& F4| 'ﬁz};ﬁT
(S

I TSR g, I TARBOGREHE 3N e 2, 0
Tl IR TE

(D)% F, N, = (i) i FEIRBFAE ) R AR ZE , T
TR A

g (F)=g, (F,UF,U-UF,)=F. UF. U-UF. (8)

(205 F, NF, # i) I, F AR GE 1) 47 7R A
Ao WIAAHSEHHE F R F RN C 2T R 280 , T S84
TGS AR LT bR b He— . (B4 PRRMAHE £ R P A
X BB R PR BX S C 2 A4 F R F 47
TS T LU N TR B AL o, ettt

e Ffzz L:]in *F{F L:'IJ‘](“:‘ JEH Ff{ mF{z 7&¢(i7éj)»f‘; Ef; ’

£ef,, BT F A F BRI, WIANE £ R F A
{1, 3 ELIX AN HH A B FAG T (R AN . A6 20T LA AR5«

g@pﬁ#hb]ﬂU%@ﬂmhoﬂ) (9)
Yool f, @ BRI MHAIE /, P/, B9 S8. AESE B
L DIILE ST T

EESZEEY A T .
(1)(A@B)=(AUB)-(ANB)
(2)(A@®B)=(A-B)U(B-A)

FRYEIX L, LA E) TS E

(@ )=t uf )-(f. nf) (10)
@ D=(f,~F UL ) (11)
FHIEAHZE A PO A v o] AR I

(DRSS CF (il 4(a) R M SIZE S @F 4

TSI A e e e

L@ = U= O (12)
(/. D i F

L@ =, Uf D= O D=f o =f (13)
(S, =,

L. @ o= (14)

(OWHR S g f G 4R ), A -

ford oA

@ = DU )= UF (15)
Hoh, £ R Sy BIFE AR EA AR P AVERAE T A0 R
B TS 5 B P AVHFE T

RN TWE RS g A SRR B SEARAE B0 33 e

i

f
£ AR T N
fo=f o~ — RS T (f RAWASNR )

()% f,Cf, (b))% £, ¢f

Bl 4 HIZSH AR NIESE S @

7, M HAENE PUIRZSRHIERIRT TR . PTRABGHEFIESEHLAYTE
R RBEF A AN TS EAL R A LA TR AR 7 o IR T
TSR P TR 2 FUSCHIBZH S il 1 5 [igasd
HH TR DN A RO T SEARHE I THIZS RS . FEBLHI
e ST ESTAARIFIES F, 25k (protrusion) Ai(slot)
YIHI (cut) 200k, F HAFIESE F, 30RO SUFIER) — N2 5 .

gk S

) LIy L
‘X j sy L
Eosf Y N /
/ \ fﬁ 1 / 1\\ d
f X 4 ./5 j]uTLi*%idi
i \ 'T/7;7 /7/f§
F,= jf% ‘ #
U 3 4 U / >
E/_fﬂ/ﬂjf'*ﬁ%;?
g R
e E VRS

el 5 Rl R vp AR RO )5 A 768 A 28008V v R i

F=protrusion Uslot U cut

protrusion=f, Uf, Uf, Uf, Uf, Uf;

slot=, Uf, Uf, UF, U,

cut:f? Ufz

PRI A AN 2 ) B AEAR A2, AT I 45 SRATEAR
FHESE £/ AT RIS B AEFELE oo A

F,"=protrusion U blindslot U cut

blindslot=f,, Uf Ufs U,

cut:ff Ufz
AR AU T A 2 2 T (AR AEAS I T
BRAE ) 1T LR 004 i AS T Sk A TN TS RS g,
(e St R Rk
g, (F,)=g, (protrusion Uslot U cut )=
(f, UAK, U UL UL UL U
(£, U UA U UG @) US)
o @f =/ WA S S
ST R AL g, W LA ST A A 22 A5 S A A
A5 | W T LA RAS X S E ) IR 75
3.3 nTmiteRE g,
BB F =(F Li=1,2, - p DI T WU RS o, 13 B TEAR
BEER— AN, B F =(F j=1,2, g} U THFE .
g% domg, =F, ,valg, CF,, HRARHL g, FRA DA Fg§U F i)
TS R, 12



152 2010,46(12)

Computer Engineering and Applications THENL TR 5 A

&:F—F, .y, >y, =g, (y,) (16)
H,y, el Ly, eF, ,y 7y, BBy, R ¢, fEH THIR .

FRIERR AL g, PRAFOTEAREFAE A L RA , R 5 bR
HRAE A S 0 FREE TE e I A2, HRIR
A2 H LR R (INEEAFATRR), RS B 5HE
SR A TEARAFAE A4 b 7 o XA S G R AR B MBI
FM TR TEAREFIERLS

s SR SR PE N2 O R R R A 2 R 5L, T3
IRAFFT gy, o PRI FSREARHEH T2 )RR
B EREFR M2 TR EREL, TR AR5 g, o THENI T REL 2,
AR R o, LR o, ME A, FRA:

&,=8,° 8y K, F, v, y,=8, (v, )=g,, (g, (5,)) (17)
Horpo RIRWIAREL g, Fl g, IR Ao

THERPREL g, ZARBIFEIIN . — SRR, M
EATE ) SRS 5 — A X RRE T ) 2R R A

% REL LR RIM(EE )  Jh)iFid, REL e —4
FHXR PATRAR KARR AHERANILE R R, REL W]
5k REL=(R,.,,R,.,Rues Rujs Rofive} o

P(REL)J& REL B — 48505, (LG RR T 2 ST A+
£E, WV P(REL) # o FTLL 4R KA g, W45 SR I AEFIEFIELY
WRAMAS . K, % g, BERRN:

e ()=U (U uprEL) (18)

oo, i=1,2, 0 p BB A R AR R =12, - 1
FH T B IARERAE F 2 AL
AR RNATR(17), MR g, WA

A9 FRM F B FRAEBSS IR 0T LGE Tk
STREL g, T g, R g, A g, B B0 G5 XA I TS5 by
% g F g, BT BN A TARFFEL S bR 2L g, PTRR A -

Lin=8°8 F,F,

y,=g,.,, (x,)=g, (g, (x,))=g, (g, (g, (x,)))

&0 )= (g (1 D)=F, UE UUF =UF, (19)

(20)

4 KR

TR ESCIANZE K5 7 78 T HUST-CAIDS(H FJF
KT EHEE TSR RS . B 6 B — it A AERE
AT TR A RFEAH 2 B SE 61

F,=slotUcut F. =blindslot Ustep
Pl 6 ASEFAERID) I HE AT A2 1N PR R AT AR e
PIA BT RHE S TR AE B S R B g, S 40PN

THFEE R (blindsloORI G (step) o BRI FREFRIR A«
g, (slotUcut)=g,, (g, (g (slotUcut)))=

(g, (/s UL UL, U U @F ) US )=

g (L Uf5 U Uf U Uf) U

Ry (o) o) s ) Faf ) o)
Feods )5 Gardf s Fof s Faf oI U

R, (fonf D UR (Farfufs) - LS o) (o fi)))=
(LU UL UFOUR, (Frof )5 (Fanf )y Fanf )

1

Foofa)s Faof o VUR, (fanf ) UR, (faofanfs)

Lo )DU oLV UR, (fousf e DUR,, (farsf o) )=
(fyUfLUfLUfsUR, UR  UR,,)U

2 2
(fyUf UR UR,)=F UF

par adj m~=blindslot m-step

5 Hifh

R AE S B, 3 A I T B g,
il g, BB BB g, FISRIRBUBAREHE MR M e 205 8., o
CATAAIE R ME B . BB o, PN TR R RS g, MIZTH
BREL g, SRS ST TAAE , o 2 e B s e SRR
PERIE RENTIRE , AR RS MR E I 5 I TR EAR 7
I Z

i I RS IER | i X A, R
Pl B BAHZSRE T A A 0 B HEFIE S B BB B TR BT
FEMROIN TARAE B — R GE R LA T A 25 , A0 A Y
JRIGZSIIRTRE SO, 2 AR AN AR ST, 220 AT AL
AT TEARARAE B X RS A R A LI ) , BEA 1E 0= 0 T
FEAE . PRI, TR B R R SR T L A AR i) 7 450 43
MEF R B B L i BRI, Jo HRRIEAE T,
RENE LN HUTE AR IS5 4 0

LEPE S

[1] Subramani S,Rao Nalluri S R P,Gurumoorthy B.3D clipping algo—
rithm for feature mapping across domains[J].Computer—Aided De—
sign,2004,36(8):701-721.

[2] Wang C L CParameterization and parametric design of mannequing|J].
Computer—Aided Design,2005,37(1):83-98.

[3] Wang C L C,Tang Kai.Non-self-overlapping Hermite interpolation
mapping: A practical solution for structured quadrilateral meshing[J].
Computer—Aided Design,2005,37(2):271-283.

[4] Bidarra R,Bronsvoort W F.Semantic feature modelling[]J].Computer—
Aided Design,2000,32(3):201-225.

[5] Bronsvoort W F,Bidarra R,Noort A.Semantic and multiple —view
feature modeling: Towards more meaningful product modelling[M]//
Kimura F.Geometric Modelling: Theoretical and Computational Ba—
sis towards Advanced CAD Applications.Dordrecht: Kluwer Aca—
demic Publishers,2001 :69-84.

[6] Reiff~-Marganiec S,Turner K J.Feature interaction in policies|J].Com—
puter Networks,2004,45(5):569-584.

|71 Zheng D T.The study on feature mapping for components from
design domain to manufacturing domain[D].Tsinghua University, 1997.

[8] Gao J,Zheng D T.Representation on inverse image feature and im—
age feature of feature mapping in the environment of integration|J].

J Comput Integration Manufac System,1998,3.



