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.Rossignac!?
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scheme) (381,
, (extended attributed adjacency
graph, EAAG)
1
11
, 3
111 (parametric validity condition, PVC)
1
112 (topologic validity condition, TVC)
2.
(aface’'sTVC, FTVC) (an edge's TVC, ETVC:)
- FTVC1: ; - ETVCI: ;
- FTVC2: ; - ETVCZ: ;
- FTVC3: - ETVCS:
. FTVC4: , . - ETVC4: ;
- ETVCS:
113 (global validity condition, GVC)
3. ( )
4.
«C ) ()
, (non-concave-convex, NCC). 2 3
Fig.2 A step and itsreal boundary  Fig.3 The boundary edge set of the step
2 3
3 4,
5.
GVC1: ;
GVC2:
GVCa3:
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1.2
121
) 4 , d h;
do dy, (d/h) p,
do<d<dy;h<d/p. > &
f, S A h
= \
fl //
e
Fig.4 A blind hole and its parameters
4
1.2.2
, (EAAG) 1.
AAG(attributed adjacency graph)l*¥  EAAG , :
() ()
: (FTVC1) : ; (ETVCY)
(FTVC2) : : (ETVC2)
(FTVC3) : : (ETVC3)
(FTvC4) : : (ETVC4)

. : (ETVCS)
O—=—C - |
& : EAAG

Fig.5 Thesimplified EAAG of

the blind holein Fig.4 4 , EAAG 5 ]
5 EAAG
1.
Table1l Attributes of the EAAG of blind hole feature, T means TURE and F means FALSE
1 T F
Face @ FTVC1 FTVC2 FTVC3 FTVC4 Edge ETVC1 ETVC2 ETVC3 ETVC4 ETVCS
fi T F T Planar e T F Concave Quter Curved
fa F F F Non-Planar
1.2.3
6.
7.
8.
6 F1 ,
9 Fig.6 Anexample of medi-feature
) 6
10. )
11.
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GVC1,GVC2

Table2 Representation of global validity conditions, T means TURE and F means FALSE

2 T F
Feature type GvCl GvC2 GVC3
Base feature F F NULL
Non-Base positive medi-feature F F Concave or NCC
Negative medi-feature F TorF Convex or NCC
Non-Base positive functional feature F F Concave or NCC
Negative functional feature F TorF Convex

Gao  Shah®
EAAGEAAG 34
( 7 )
D
2
(3) EAAG.
(4) EAAG

For each related feature

| An edited feature |

A 4

—P| Parameter validity checking lﬁb

v Vaid
[ Gloval vaidity checking  |—valid

Valid

v
| Generating the EAAG of the feature |

'

Topological validity checking
(local feature recognition)

y

| Generating the extended EAAG

|

Feature mergence checking
(local feature recognition)

'

_| validity check of related features |

!

Results

| Renovating the destroyed features |<User_s
intent

, EAAG, (
), EAAG, (

GVC3

The user

) , )
Fig.7 Flow chat of the new approach to feature validity

maintenance
7
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(5) EAAG
(6) EAAG , )
™ , @O~@ S
® :
3
, 4
, CF(checked feature).
31
CF CF ,
3.2
CF GvCliGvC2 GVC3 , CF
.CF GvClLGvC2 GVC3
(D] GVCL. CF .
, CF GvCl TRUE; GVvCl FALSE.
2 GVC2.CF CF
. , CF CF . CF
, CF NIFS(negative intersected feature set); NIFS
, UFV (united feature volume); UFV CF NV. NV
, CF GvCc2 TRUE; GvC2 FALSE.
3 GVCs. CF BES(boundary edge set),
BES BES . BES (Y GVC3 ()
GVvC3 NCC.
33

331 CF EAAG

,EAAG
[9]
(@) A step and its boundary in apart (b) The step’s original boundary :
(3 (b) EAAG,
Fig.8 Illustration of a step and its boundary ' 8 '
8 EAAG ( 9 ).
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1) EAAG . CF CF
EAAG.  9(a) 8(a) EAAG.
2) . EAAG CF ,
) FTVC1
TRUE. 9(b) fo fofo (F1y  f21) #2313 Theinitid EAAG
- - ka (@ EAAG
© . f }‘ ,_ .......... P
14 2 merging split faces
, ! L (b) EAAG
o, 8(8) fi fa1 0 eeeeeeeeeeeeeeeeeeeeeeeeneeeseeesssssesessessesseesess it e
) ARG (g;:gngaetiigei?tﬂ eédges
EAAG LU & © EAAG
, Fig.9 The generation process of the EAAG of the step in Fig. 8(a)
9 EAAG
9(c) ve fi 1
(4) EAAG ,
3.3.2 CF EAAG
CF EAAG , CF EAAG CF CF
,CF EAAG CF EAAG . , ,
, EAAG CF
EAAG , CF , 3
, CF . ,
, CF CF
, EAAG , CF
34
) , CF
, CF , CF ,
( ) . 3
D CF EAAG.CF EAAG CF CF
EAAGCF EAAG :
, CF , MFS(mergence feature set);
, MFS , MFFS(mergence feature face set);
5 MFFES EAAG CF EAAG M_EAAG.
(2 M_EAAG , RFS(result
feature set).
3) . RFS ( NF),NF CF CF
NF , NF CF ,CF
4
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( 1 )l
3
( ), : :
D :
) , :
®) :
5
ACIS5.0 , -ZDFM S(Zhejiang
Daxue feature modeling system). ZDFMS
D , T 1-Basg; 2-Hole  3-Hole( 10(a)
10(b) ). .
2 , 4-Rib( 11(a) )- ) 3-Hole
( 11(b) ) 4-Rib ( 11(c) ). 4-Rib 3-Hole
4-Rib , 10(c) . 5-Rib 6-Step
7-Step 8-Slot 9-B_Slot, 10(c)~(e)
3 9-B_Slot ; 10-B_Hoale. ,
9-B_Slot 10-B_Hole ( 12(c) ). , 9-B_Slot
10-B_Hole, 9-B_Slot1, 12(b) . 12(a)
10-B_Hole 11-B_Slot( 10(f) 10(g)
).
(4 y 11-B_Slot ( 13(d) ). , 11-B_Slot
10-B_Hole . 13(b) 13(c) , Y
. 13(d) 10-Hole  11-Slot . , 6-Step  7-Step
11-Slot , , )
6
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@ (b) (©
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10-B_Hole

(® ) )
Fig.10 A test part and its features

10
B e e e 11
:ﬁ Hymfenll w18 .\ﬁ e e L
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Fig.11 The validity problem with 3-Holeand Fig.12 9-B_Slot and 10-B_Hole are detected being merged
4-rib is detected into a new feature 9-B_Slot1
11 3-Hole 4-rib 12 9-B_Slot 10-B_Hole
: e s [BEe s B elilli Pl Beirws T s glila)
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Fig.13 Validity maintaining after the length of 11-B_Slot isincreased
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Abstract: Lacking of feature validity maintaining function has become a serious problem with existing feature
modeling systems. In this paper, a representation for feature validity condition based on the extended attributed
adjacency graph is proposed, and a novel approach is particularly proposed to feature validity maintaining using
local feature recognition technique. The approach can not only automatically detect if the feature validity is
destroyed, but also accurately determine the reason why the feature becomes invalid and the state of the destroyed
feature. Furthermore, the approach can automatically renovate the feature model based on the user’s intention.
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