
Computer Graphics    Jorg Peters

Coordinates: Color     

RGB     vs    Hue, Saturation, Intensity
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Coordinates: OpenGL Pipeline     

➢ model
➢ scene (world)
➢ eye (camera) [The Camera always looks down the negative z-axis.]
➢ clip (2-unit cube)
➢ normalized device (3D after perspective division)
➢ screen (after viewport transformation)
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Euclidean Space: Rules     

Inner product ( · ) 
Cross product ( × )

angles ( v · w ) normalized
lengths ( v · v )
area ( v × w ) 
volume ( (u × v) · w ) = det(u,v,w)

For v,w in R2

For u,v,w in R3
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Euclidean Space     

Working with Multiple Vectors

Projection of the vector v onto the vector w:
        p(v,w) :=   (v·w / w·w) w

Perpendicular component of v to w:
         ṽ := v − p(v,w)   ⊥ w

Reflection of v across w: v − 2ṽ
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Euclidean Space  Transformations     

The linear map    M := [v1 , v2 , v1 × v2 ],
                            vi := pi − p0 , vi := pi − p0 ,
maps the

four points p0 ,p1 ,p2 ,p3 to four points p0 ,p1 ,p2 ,p3 :
                           v3 = M M−1 v3 ,    ∈ R3×3
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Affine Coordinates     

Elements: points (location) p and vectors (direction) v.
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Affine Coordinates     

Elements: points (location) p and vectors (direction) v.
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Affine Coordinates: Transformations     

Translation

Rotation

Rigid   = translation, rotations, reflection 
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Planes and Quadrics     
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Shortcomings of Affine Space     
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Circle     
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Projections     

Orthographic 
Projection
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Projective Space, Homogeneous Coord’s     



Computer Graphics    Jorg Peters

Projective Space, Homogeneous Coord’s     
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Projective Space: Perspective     
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Projective Space: Frustum     
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Projective Space: not a vector space     


