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All Kind of Shapes /% ASCADE
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Modeling
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» Modeling data
“ Geometry

e Vertices and vectors with coordinates or parametric values
e Parametric curves

¢ Parametric surfaces
" Topology

¢« Topology data structure
- Shape hierarchy
- Location by matrix of transformation

- Qrientation

e Boundary representation
- Relation between geometry and topology

- Tolerance

» Modeling algorithms
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Modeling data: geometry /7 ASCADE
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p Creation by interpolation

» Creation by approximation

» Direct construction

» Conversion of curves and surfaces to BSpline

» Computation of the coordinates on 2D and 3D curves

» Calculation of extrema between geometries
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Modeling data: geometry // ASCADE
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» Direct constructions
Point, line, vector, axis
Plane, circle, ellipse, parabola, hyperbola
NURBS, Bézier, BSpline
Sphere, cylinder, cone, tore
Offset
» Functions
“ Translation, symmetry, rotation, homothetic
Projections
Intersections

" Properties (length, area, volume, etc)
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Modeling data: geometry ASCADE
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» Parametric Geometry for 2D surfaces

3D space: X, y, Z coordinates
Parametric space: u, v

Define equations:
o X =X{u, v)
s Y=Y(U, v)

e zZ=2(U, V)

v" To find u, v values from X, v, Z an algorithm must be done
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Modeling data: topology / ASCADE
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» Shape hierarchy
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No back pointer from Sub-shape to Shape
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P Location via a matrix of transformation

v Compact representation of repetitive sub-shape
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» About orientation

Forward, reverse

Internal, external

N

V1 V2

V1 v V2 V1 V2

V1 is reversed

V1 is forward V2 js forward

V2 is revarsed
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