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Parametrization and interpolation

• Parametric curves

• Cubic bases

• Arlength parametrization

• Kinetic control

Parametric curves

• General form
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Cubic curves

• Cubic curves are well suited for interpolation

Cubic bases and control points

• General form
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The bezier basis

The Hermite basis

• Easy control using points and tangents
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Cardinal splines

• Derived from Hermite: approximate
tangents using control points

• Distinguish incoming and outgoing tangent

Catmull-Rom spline

• The tangent atPi is Pi-1Pi+1
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Tension

• Tensiont is responsible for sharpness

Bias

• Bias modifies the slope
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Discontinuity

• Discontinuity splits the tangent in two pieces

Combination

• Combine tension, discontinuity and bias
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External points

• Use what you prefer !
– P0P1 , Pn-1Pn

– combination of P0P1 , P1P2

– arbitrary value

Path and velocity

• It is difficult to control Q and dQ/du
independently



8

Arclength parametrization

• We want to controls(t)

• Givens, we need to computeu

Arclength computation

• To computes, we have to integrate overu
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Arclength computation(continued)

• s(u) is not invertible

• use binary search to compute an interval
u,u´ -> s(u)< s < s(u´)

• interpolate between u and u´

Integration of arclength

• Numerical expression
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Numerical integration

• Use Simpson´s rule

Approximated arclength

• Sum distances between sample points



11

Kinetic control

• Provides control on path and velocity

• Thedouble interpolant methoduses two
curves:
– Position spline: path of the values

– Kinetic spline (velocity curve): assign a time to
each keyframe. Interpolate inbetween using the
specified curve

The double interpolant method

• At given time intervals:
– compute the arclengths(t)

– find the associatedu using binary search

– computeQ(u)
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Global parametrization

• A global parameter U is mapped to the
different intervals.

• Series of three rotations along given axes


