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Viewing Transformations




Viewing transformations
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The viewing transformation also project any pixels viewing ray back to the pixel’s position in
iImage space



Decomposition of viewing transforms
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Viewing transforms depend on: camera position and orientation, type of
projection, field of view, image resolution
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there are several names for these spaces: “camera space” = “eye space’, “canonical view
volume” = “clip space”= “normalized device coordinates”, “screen space=pixel coordinates”
and for the transforms: “camera transformation” = “viewing transformation”



Viewport transform
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Viewport transform
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Orthographic Projection Transform
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Line drawing algorithm

construct M,
construct M.+,

— ’l} MO"” ° °
M= MupMorer draw lines specified
for each line segment (a;, b;) do .

p = Ma, In camera space

drawline (xpa Yp, Lq, yq)
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Camera Transform
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Camera Transform

How do we specify the camera configuration?

(orthogonal case)




Camera Transform

eye

How do we sbecify the camera confisuration? ’.
pecify fig position




Camera Transform

gaze

How do we specify the camera configuration? .. .
pecify fig direction




Camera Transform

up

How do we sbecify the camera confisuration?
pecify fig vector




Camera Transform

How do we specify the camera configuration?




Camera Transform
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Line drawing algorithm
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construct M,, M.,m
construct M.+,

M = MvaorthMcam

for each line segment (a;, b;) do
p=Ma,
q= Mb;

drawline (Zp; Yp; Zq; Yq)

draw lines specified
in world space

Shirley, Marschner 7.1




Projective Transformations
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note that the height, y’, in camera space is proportion to y and inversely proportion to z. We
want to be able to specify such a transformation with our 4x4 matrix machinery



Projective Transformations
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Note: this makes our homogeneous representation for unique only up to a constant



Projective Transformations
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We can now implement
perspective projection!

Example:
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Perspective Projection

VYR
Q.
NS
N
|
YR
O Q.
— O
o O
N
— N

y’zgy /x

A {
y #
Y
€
g
*Z—
view
plane

note that the height, y’, in camera space is proportion to y and inversely proportion to z. We
want to be able to specify such a transformation with our 4x4 matrix machinery



Perspective Projection

view plane
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This does not preserve z completely, but it preserves z = n, f and is monotone (preserves
ordering) with respect to z



Line drawing algorithm
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construct M,Up Mo
construct M,

» M = Mvape’rMcam

for each line segment (a;, b;) do drqw lines specified
p = Ma,; in world space

» drawline (x,/wp, yp/wp, ¢/ Wy, yq/wp)
Shirley, Marschner 7.1




