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Polygon Modeling with Constraint Management

Ki Hyun Kim* and Jay Jung Kim**

ABSTRACT

An approach has been developed to generate parametric models with Boolean operations.
The approach combines Boolean operations and graph manipulation on the constraints im-
posed on primitives. A Boolean operation is first performed on two primitives and new geome-
tric elements such as vertices and edges are computed. Then to generate the constraint graph
of the polygon the each constraints graph of two primitives are merged by adding the new
geometric elements with its corresponding constraints. In the merging process, some of the
geometric elements belonging to the primitives may be eliminated based on its contribution to
the polygon. A computer implementation in a 2D space is described to illustrate the approach

with examples.

Key words : Parametric model, Boolean operation, Constraints graph
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Table 1. Constraints of model A

Constraints

C;  REL_VTX (Vy V. a, 0)

C, V_TO_V_EDGE (E; V., V))

C;  PARALLEL_DIM_DATUM (D E,, b)
C.  ANGLE_DATUM (D; E, V,, 0)

Cs  INT_VTX (Vi D;, Dy)

Ce  V_TO_V_EDGE (Ey Vs, Vi)

C: V_TO_V_EDGE (E5; V,, V)

Table 2. Constraints of model B

Cg REL VTX (V5 V4 C, 0)
Co V_TO_V_EDGE (E, ; V4, Vs)
Ci PARALLEL DIM DATUM (D5 E, d)
C. NORMAL DATUM (Dj; E,, Vi)
Cn  INT_VTX (Vi Dg, Ds)
C. INT_VTX (Vg D,, Dy
Cs V_TO_V_EDGE (E; Vs, V)
Cis V T‘O V_EDGE (Es; Vs, Vi)
A2 TO \' ' EDGE (Ey; Vi, V)
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Table 3. Constraints of model S=A-B

Constraints
Cw ]NT_VTX (Vs: Ei, Ey)
Cp INT_VTX (Vo; E;, Eg)
Cy V_TO_V_EDGE (Eg; V,, Vi)
Cy V_TO_ V EDGE (Ey; V5, Vy)
Cy V-_'T’O V EDGE (E,y; V3, Vo)
Cy V_TO_V_ "EDGE (E; Vi, V)
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(b) Constraint Graph of S=AL8
Fig. 7. Constraint graph as the result of a union opera-
tion.
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Fig. 8. Constraint graph as the result of a intersection
operation.
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Table 4. Constraints of model S=AUB

Constraints
G INT_VTX (Vy; E,, Ey)
C]Q lN‘T V[‘X (VQ, E), Ef.)

»  V_TO_V_EDGE (Eg; V,, Vi)
Cn  V_TO_V_EDGE (Es; V., Vg
Ca V 'PO \"2 _EDGE (E\; Ve, Vo)
Cy v TO \" _EDGE (E,;; Vi, V)

Table 5. Constraints of model S=ANB

Constraints

C;s INT_VTX (vlh Elt E?)

Cis INT_VTX (VD; E, Eg)

Cx V_TO_V_EDGE (Eg; Vi, Vi)

Cn V_TO_V EDGE (Eo; Vi, V)

Cn V_TO_ V EDGE (Ew; Vi, Vo)

Cy V_TO_ V EDGE (E;; V., Vo)
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Fig. 11. Initial model.
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Fig. 13. Dimension change (1).

Fig, 14. Dimension change (2).
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Fig. 15. Dimension change afier difference operation.
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