
Today

• Rendering pipeline

• Projections

• View volumes

• Viewport transformation
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Viewport transformation

• After applying projection matrix, image points are in 
normalized view coordinates
• Per definition range [-1..1] x [-1..1]

• Map points to image (i.e., pixel) coordinates
• User defined range [x0…x1] x [y0…y1]

• E.g., position of rendering window on screen
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Viewport transformation

• Scale and translation

D x0 , x1, y0 , y1( )=
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The complete transform

• Mapping a 3D point in object coordinates to pixel 
coordinates

• Object-to-world matrix M, camera matrix C, 
projection matrix C, viewport matrix D

Object space
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