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Last Time: 
Designed Shapes,
Polynomial Curves
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• Boundary-based or volume-based?
• Boundary

• One piece or many? – Splines
• Many – splines

• What class of mathematical functions?
• polynomial, rational

• Of what degree?
• 1, 2, 3

• Parametric or implicit?
• mostly parametric
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Shapes Representations for Human Design
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Machinery for Smooth Shapes

Typical manufactured (man-made) objects:
vehicles, airplanes, furniture …

Natural irregular objects:
trees, plants, clouds, coastlines
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Modeling 2D Shapes with Spline Curves

The fonts we use …



• Standard humpy: 𝐻𝐻(𝑟𝑟) ∶= < 𝑟𝑟2, 𝑟𝑟3 + 𝑟𝑟 >
• Standard loopy: 𝐿𝐿(𝑟𝑟) ∶= < 𝑟𝑟2, 𝑟𝑟3 − 𝑟𝑟 >
• Standard pointy: 𝑃𝑃(𝑟𝑟) ∶= < 𝑟𝑟2, 𝑟𝑟3 >
• Standard S-shaped: 𝑆𝑆(𝑟𝑟) ∶= < 𝑟𝑟, 𝑟𝑟3 >
• Standard parabola: 𝑄𝑄(𝑟𝑟) ∶= < 𝑟𝑟, 𝑟𝑟2 >
• Standard line: 𝐴𝐴(𝑟𝑟) ∶= < 𝑟𝑟, 𝑟𝑟 >
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Our Basic Shapes: Parametric Polynomial Cubics

Every planar cubic is affinely equivalent
to one of the above



Today: 
Polar Forms, Bézier Control 

Points, de Casteljau Subdivision
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• Homogenization

• Polarization
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Polar Forms and Blossoms

Pierre
Bézier

Paul
de Casteljau

Lyle
Ramshaw



Whiteboard
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That’s All
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