CPSC 436D
Video Game Programming
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COORDINATE SYSTEMS
Coordiinate system = Origiin + Basis Vectors
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COORDINATE SYSTEMS
Coordiinate system = Origin + Basis Vectors

COORDINATE SYSTEMS
P=0O+xi +Vj
equivalent: P =(x,7y)
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COORDINATE SYSTEMS
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COORDINATE SYSTEMS

tF P=0+xi +Yj
1
o 1
Fi  P(3,1)
‘2 J“ F
T o > P(-1.5,2)
JA
F, O -
WBC
¥/
COORDINATE SYSTEMS
THF P=0+xi +Vj
o1
Fi P(3,-1)
ANE
< o) F, P(-1.5,2)
FJ‘O Fs P(1,2)

Copyright: Alla Sheffer



© Alla Sheffer

© Alla Sheffer

Copyright: Alla Sheffer



i 1Fw
O i
yObj obj obj obj

X | 3 2 0
y) 14 W+Xobj 0 W+yobj 2]
X | 2 X

ifF« |O Y] 0 )

O i‘ obj

© Alla Sheffer

Copyright: Alla Sheffer



Using Transformations

X
X :2 0 3 ’ 2D
yl, [0 2 11 7
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PIPELINE \/
Vertices Vertex Shader Vertex Post—Processing
and attributes . ‘ -
> Modelview transform ‘ Viewport transform ‘ >
Per-vertex attributes ] Clipping
Rasterization Fragment Shader
> ‘ Scan conversion ‘ > Texturing/.. | | >
‘Interpolation ‘ ‘ Lighting/shading ‘
Per-Sample Operations
> —» Framebuffer
Blending
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Model Matrix

View Matrix

Camera Space

Projection
Matrix

Screen Space
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Translation Rotation

Scaling Reflection Shear
gl

Scaling
0.5,1)
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Example:

o
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Rotation

(0,1.41)
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Matrix representations

Rotation
R(a) = [

Example:

sin(e¢) cos(a) 1\1

cos() —sin(a)
sin(e) cos(a)

cos(e) —sin(a) (1) _ (cos(cx) — sin(a)

cos(a) + sin(a)
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What does this 2D transformation do?

Rotates by 90 deg 1
Scales by a factor of 2

Rotates by -90 deg O
Nothing

What does this 2D transformation do?
Rotates by 90 deg

Reflects the object 1
Rotates by -90 deg
Scales the object O
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Ideas?

T(v)= Mv+b
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- We want something more universal:

T'(v) = Mv

+  Then we could easily combine different transformations or invert
Let’'s extend the vector to have one artificial coordinate: (x,y,1)
Then what should the matrix be?
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0][X X'
0O 0 1111 1

Haven’t changed much, have we?
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Translatio
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Lin s (rourlon scaling, shear, reflections) +
TRANSLATION
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Linear (rotation, scaling, shear, reflections) +
TRANSLATION

. How_to' conve_rt a Iinea}r transformation
matrix into affine matrix?

© Alla Sheffer

Example:
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Example:

Rotation

(0,1.41)
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Example:
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