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Geometric Constraint Management for Sweeping and Boolean Operations
Kim, W, J.*, Jeong, C. B.** and Kim, J. J.***

ABSTRACT

For effective part modifications which is necessary in the design process frequently. variational geo-
metric modeling with constraint management being used in a wide. Most variational geometric modeling
methods, however, manage just the constraints about sketch elements used for generation of primitives.
Thus, not only constraint propagation but also re-build of various modeling operations stored in the mo-
eling history is necessary for part geometry modifications. Especially, re-build of high-cost Boolean
operations is api 1o deteriorate overall modeling efficiency abruptly. Therefore, in this paper we proposed
an algorithm that can handle all geometric entities of the part directly. For this purpose, we introduced
eight type geometric constraints to the various geometric calculations about all geometsic entities in
sweepings and Boolean operations as well as the existing constraints of the sketeh efements. The algoe-
rithm has a merit of rapid part geometric modifications through onty constraint propagation without re-
build of modeling operations which are necessary in the existing variational geometric modeling method.
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Fig. 1, Constraint graph.

Table 1. The modeling processes of Fig. 2.

Modeling processes

I. Define a datum plane with equation

2.Create a point Pl coordinate values on a datum plane

3.Create a point which has relative x-distance a from Pl

4. Create a connecting line L1 through and P2

5.Create a line L2 which is parallel 10 L1 and
has relative upper distance ¢ from Li

6. Vreate a circle Cl whose center is P2 and radius is b

7.Create a intersecting point P2 with line [.2 and circle C1

8. Create a connecting line L4 through P3 and Pl

9. Create a connecting tine L3 through P3 and P2

Fig. 2. A sketch set.
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Table 2. The comesponding constraint set of Table 1.

Constraints representations

. PLN1<PLANE; NULL: equation, 0, 0, 1, 0>
P1<POINT: PLNI: coordinate; x1. ylI>

. P2<POINT: Pl; distance, a, 0>

.LI<LINE: P1, P2; line-connection>
L2<LINE: L1, u-paralle, ¢>

, C1<CIRCLE: P2:. radius-circie, b>

. P3<POINT: L2, CI; intersection>

. L4<LINE: P3, P2: line-connection>

. L3<LINE: P3. PL; line-connection>

FHCAD, CAMY R =F4 A 53 Al4% 2000d 129



304 85, A%, AR

9*\‘_71
— \ <, (L3 )
(PLNL) | \ PR —
8 N { Cl{/) 9.
(L) (L2) / .
e N7
\\\,su(
(p)

Fig. 3. The constrint graph of a sketch set in Fig. 2.
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Fig. 5. An extruding: (a) a swept quarter cylinder, (b) the cor-
responding constraint graph.
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