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Projection

CSC5870 Computer Graphics I

Viewing in 3D
• Planar Geometric Projections
• Parallel Orthographic Projections
• Perspective Projections
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Planar Geometric Projections
• Maps points from camera coordinate system to 

the screen (image plane of the virtual camera).
Planar Geometric Projections

Parallel Perspective

Oblique Orthographic

Image Plane

Center of Projection (COP)
Image Plane
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Parallel Orthographic Projection
• Preserves X and Y coordinates.
• Preserves both distances and angles.

Image Plane
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Parallel Orthographic Projection
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• xp = x 
• yp = y
• zp = 0
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z = 0
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Perspective Projection
• Only preserves parallel lines that are parallel to 

the image plane.
• Line segments are shorten by distance.

Image Plane

Center of Projection (COP)
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Perspective Projection
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Perspective Projection
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• zp = d
• xp = (x• d) / z
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Perspective Projection
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z = d

• zp = d
• yp = (y• d) / z
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Perspective Projection
• xp = (x• d) / z =x/(z/ d) 
• yp = (y• d) / z =y/(z/ d) 
• zp = d =z/(z/ d) 
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