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Surfaces

CSC6870 Computer Graphics II

Surfaces
• Plane
• Quadratic surfaces
• Tensor product surfaces.
• Surfaces of revolutions.
• Sweeping surfaces.
• Subdivision surfaces.
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Plane and Intersection
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Plane Equations
• General plane equation

ax+by+cz+d=0
• Normal of the plane

n=[a, b, c]
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Quadratic Surfaces
• Implicit representation

• Sphere

• Ellipsoid

• Torus:
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Tensor Product Surface
• From curves to surfaces
• A simple curve example (Bezier)

where u ∈[0,1]

• Consider pi is a curve pi(v)
• In particular, if pi is also a bezier curve, where 

v ∈[0,1]
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From curve to surface
• Then we have
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Bezier Surface
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B-Splines Surface
• B-Spline curves

• Tensor product B-splines

where u ∈[0,1], and v ∈[0,1]

• Can we get NURBS surface this way?
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B-Splines Surface
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Tensor Product Properties
• Inherit from their curve generators.
• Continuity across boundaries
• Interpolation and approximation tools.
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Surface Normal
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Hermite Surfaces
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NURBS Surface
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Triangular Surfaces
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Triangular Bezier Surface
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Barycentric Coordinates
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Surface of Revolution
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Surface of Revolution
• Geometric construction

– Specify a planar curve profile on y-z plane
– Rotate this profile with respect to z-axis

• Procedure-based model
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Sweeping Surface
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Sweeping Surface
• Surface of revolution is a special case of a 

sweeping surface.
• Idea: a profile curve and a trajectory curve.
• Move a profile curve along a trajectory curve to 

generate a sweeping surface.
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Geometric Modeling Techniques
• Control Point Manipulation.
• Weight Modification.
• Knot Vector Variation.
• Dynamic Modeling
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Control Point Manipulation
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Weight Modification
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Knot Vector Variation
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Dynamic Modeling


