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Abstract. The natural parametric equations of a curve are parametric equations that represent the
curve in terms of a coordinate-independent parameter, generally arc length s, instead of an arbitray
variable like t or u. According to the natural equations, the curve length is the integration of the
curve parametric equation’s derivation. So the core algorithm for curve length calculation is the
numerical integration method. OpenCASCADE use Gauss-Legendre to calculate the integration
for single variable and multiple variables. Because of curve in OpenCASCADE is single variable

function, so can use the Gauss-Legendre to calculate the arc length for the curve.
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Handle(Geom_BSplineCurve) BSC1 = PTBS1. Curvef);
TopoDS_Shape S = BRepBuilderaPl_MakeE das(BSC1) Edas();
#Prop_GProps System:

BRepGPiop: LineaiPropeties(S System);

CenterOfMass : gp_Prt G = System.CentieDfMass (1
X=3.27816 V=0.640254 Z=0 andard_Real Length = System Mass{):
Matrix of Inertia : gp_Mat | = System MatriDflnertial);

205472 -0.486516 0
-0.486516 29.9882 0
0032043

< il

OK Copy selection to clipboard Copy all to clipboard

Figure 1.1 Length of Curve
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2. The Natural Parametric Equations
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Figure 2.1 Arc length parameterization
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(x = x(s)
y=y(s)
(z=2(s)
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Figure 2.2 Parametric Curve
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3. The Gauss-Legendre Integration
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(Unknown Scope)

#define No_Standard DimensionError
//#endif

#include <math.ixx>

#include <math ComputeGaussPointsAndWeights.hxx>

[l Standard Integer math::GaussPointsMax()
{

return 61;
}

B static const Standard Real Point[] = {

0.0e+00,

0.0e+00, Lf Ni=:a
0.577350269189625764509148780501958e+00, ff N=:2
0.774596669241483377035853079956480e+00, Lf N=43
0.0e+00,

0.861136311594052575223946488892810e+00, St N =4
0.339981043584856264802665759103245e+00,
0.906179845938663992797626878299393e+00, [l N'=:5
0.538469310105683091036314420700209e+00,

Figure 3.1 Gauss Point for Gauss-Legendre Integration
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4. Conclusion
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