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Abstract. Although polynomials offer many advantages, there exist a number of important curve
and surface types which cannot be represented precisely using polynomials, e.g., circles, ellipses,
hyperbolas, cylinders, cones, spheres, etc. So we introduce the concepts of rational curves and
homogeneous coordinates to solve the problem. To understand rational curves in a homogenous
coordinate system is more straightforward. If you define irrational Bezier curves in 4D space and
then project them back into 3D space, you obtain rational curves.
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2. Homogeneous Coordinates
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Figure 2.1 A representation of Euclidean points to homogeneous form
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3. Bezier Curve Perspective Map
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4. The Effects of Weighting Factors
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Figure 4.1 Degeneracy of Rational Bezier Curve
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# Description : Demonstrate the degeneracy of Rational Bezier Curve
#

pload ALL

# Bezier Curve with Weighted Poles:
# {P(1,0), w(}, P, 1D, wl)}, {P{o, 1}, w(D}

ziercurve bcl
v2d
it

# Bezier Curve without weights:
ziercurve bc2
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Figure 4.2 Rational Bezier Curve with different Weights
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5. Bezier Geometry Curve
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Geom_BezierCurve (const TColgp_Array10fPnt &CurvePoles)

Creates a non rational Bezier curve with a set of poles

CurvePoles. The weights are defaulted to all being 1.

Raises ConstructionError if the number of poles is greater than MaxDegree + 1
or lower than 2.

Geom_BezierCurve (const TColgp_Array10fPnt &CurvePoles, const TColStd_Array10fReal &PoleWeights)
Creates a rational Bezier curve with the set of poles

CurvePoles and the set of weights PoleWeights .

If all the weights are identical the curve is considered

as non rational. Raises ConstructionError if

the number of poles is greater than MaxDegree + 1 or lower

than 2 or CurvePoles and CurveWeights have not the same length

or one weight value is lower or equal to Resolution from package gp.
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6. Conclusion
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