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Viewing Transformations



Viewing transformations

• Move objects from their 3D locations to their positions 
in a 2D view

World 
space

Image 
space

Viewing transformations

World coordinates Screen 
coordinates



Decomposition of viewing transforms

Viewport
transform

Projection
transform

Camera 
transform

•rigid body 
transformation
•place camera at 
origin

•x, y, z in [-1,1]
•depends on type 
of projection

•map to pixel 
coordinates

Viewing transforms depend on: camera position and orientation, type of projection, 
field of view, image resolution



Viewport transform
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Viewport transform
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Orthographic Projection Transform
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Camera Transform
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Camera Transform
How do we specify the camera configuration?



Camera Transform
How do we specify the camera configuration?

eye
position



Camera Transform
How do we specify the camera configuration?

gaze
direction



Camera Transform
How do we specify the camera configuration?

up
vector



Camera Transform
How do we specify the camera configuration?



Camera Transform
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Perspective Viewing







How can we 
represent this with 
our 4x4 matrices?
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