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Development of Feature Based Modeller Using Boudary Representation
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Abstract

By virtue of progress of computer science, CAD/CAM technology has been developed greatly

in each area. But the problems in the integration of CAD/CAM are not yet solved completely. The
reason is that the exchange of data between CAD and CAM is difficult because the domains of

design and manufacturing are different in nature. To solve this problem, a feature based modeller

is developed in this study, which makes it possible to communicate between desgin and mnu-

facturing through features. The modeller has feature definition facility and modelling scheme by

the feature. In order to define general form feature, the concept of semi-bounded plane is

introduced, and implemented as a B-rep sheet model using half-edge data structure. The features
are then created on a part by local modification of the boundary on a part based on feature
template information. This approach generalizes the modelling of features in a geometry model.
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i SLOT
¢ f2, 13, £4, fl(virtual)

* Pace-Adjacency : £1 f2 £3 f4
Matrix f1 111

2 1 1 0
£33 1 1 . 1
£ 1 0 1

* Size list i ( WIDTH )

* Buler Operator Sequence set :

for boundary : { MVPS, MRV, MEV,MBY, MEV, MEV, MEF)

for inner geometry : ( MEP, MEF )
* Peature Template Face Equation
{coetficients) : (f2:a, b, ¢, &)
{(£3:a, b, c Q)
(f4 : a, b, c, @)

Fig. 6 Required information to define SLOT feature
template

* Name : SLOT
* Virtual Boundary Loop Edges :
{ £1 : h12, h23, h34, h45, hS6, h61 )
* Face Loop Half Edges :
{ £2 : h16, h65, h51 )
( £3 ¢ hi5, h54, M2, h21 }
( £4 : h24, hd3, h32 )
* Projection Vectors
Vi= (%, z) ; (from hS1 in £2)
V2 = (x, z) ; (from h42 in £3)
v3=(x, z) ;i (from h24 in £4)
V&= (x, y, 2z)i (from hi5 in £3)
* Peature Tegplate Face Equations
(coefficients) t (£2 : a, b, ¢, A)
{3 : 2, b, c, &
(f4 : a, b, ¢, d)
* Peature Axis Origin 2 x,y,z}
“ Peature Axis Orientation : (x,y,2) (x.y,2) (x,v.2)
* Euler Operator for Modelling : (MEF, MEF)
* Size Parameter Identifier ¢ WIDTH

S

Fig. 7 Derived information from SLOT feature tem-
plate
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V4 V3

Fig. 8 Derivation of projection vectors, from feature
template (for SLOT feature)
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vectors
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locate feature template at base sclidj

ER

L
[ make LBV_Queue I
i

tezp LBV = out(LBV_Queue)
insert(LCV_List, temp_LBV)
SBV = temp_[BV

1

get STF froam feature tesplate
(using SBV info. )

1

find STBV from STF informatien I
RN

~= | calc. intersection line between SIF & BS?'

s STBV on the intersection lineZ
NO

calculate IV from BSF's Edges
choose one of IV {using STF info. }

i

1BV = IV
get new BSF frop old BSF's Edge info.

i
—t insert(LCV_list. IV) j L ENﬂ

Fig. 11 Flow chart for generation of feature boundary
loop
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(el, €2, e3, ed)) A A3t Ha)5 A2 (5 E A
Askel Wiel =ol %ogz& oz ek o
Aol Hsted £ dFolAd L3 dagde £
A =% Fig 13o] vteligdet, °l“41 Az Al
F2o F45 AEAE 9 4 (topological entities)

Fig. 12 Deletion of inner edges inside feature bound-
ary loop

[ start from a Vertex on FBL l

l find all Edges inside FBL that comnected the Vertex I

NO YES

delete the Edge & delete the Edge &
merge two Face(KEF) make a Loop (KEMR)

L ]

l delete all the Loop topological entities J

;
[ END |

Fig. 13 Flow chart for elimination of inner edges
inside feature boundary loop
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Fig. 14 Completion of feature generation
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Fig. 15 UNDOQ operation
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Fig. 16 Regeneration of NOTCH feature
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B0
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® Feature Size :
uIDTH = 7.0

LENQIN = 40.0

® Pouition @
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Fig. 20 Making BOSS feature (protrusion feature)
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Fig. 22 Occurence of feature interaction

~ FILE LIARARY  NODELLING DISPLAY RUGHELE APPLICATION
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