Bézier Curves (1968-1977)

dr

Bézier’s PhD Thesis (in maths) on the study of parametric polynomial curves
and their vector coefficients. Bézier presented his PhD thesis in 1977, after his
years at Renault.

Pierre Bézier

With that he could translate mathematical and computing tools into computer
aided design -he is the father of UNISURF CAD/CAM- and three dimensional
modeling.

Beginning of the history: Weierstrass proved (1885) his Approximation
Theorem: Any continuous real valued function defined on an interval can be
uniformly approximated as closely as desired by a polynomial function.

Berstein (1912) gave another proof with elementary methods, and explicitly
gave the approximation polynomials using “his” polynomials as a basis for the
vector space of polynomials up to degree n. Thus, the polynomial p is a linear
combinations of Berstein polynomials, with real coeffcients.

Idea: If we change the real coefficient by vector coefficients we get: the
uniformly approximation (as closely as want) of a curve by polynomial
curves, the Bézier curves.

We can do even better: we can approximate with polygons (the control
polygons), which are piece-linear maps. And now we can render the curve.

If we consider now a family of Bézier curves that swipes a (patch of a) surface,
Bézier surface, we can easily render sobjects in 3D. You will see ruled surface
in the Spring.
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Control points Control curve

Convex Hull

Reset

More MathApps

MathApps/FunctionsAndRelations




Bézier Curve

Control points Control curve

Convex Hull

Reset

More MathApps

MathApps/FunctionsAndRelations



Milagros Izquierdo

Milagros Izquierdo
Singular Bézier Curve

Milagros Izquierdo
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Milagros Izquierdo
Singular Bézier Curve


Bézier Curve

If control points aligned the piece of the Bézier curve is a segment

Control points Control curve

Convex Hull

Reset
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Milagros Izquierdo
If control points aligned the piece of the Bézier curve is a segment
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Closed Bézier Curve

Control points Control curve Convex Hull
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Milagros Izquierdo
Closed Bézier Curve
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