
Simple Perspective Transformation - Example 



Transforming into Eye Space 

• Change of basis (axis) vectors 

• Right (x), Up (y), Forward (z) 

 
𝑟𝑖𝑔ℎ𝑡𝑥 𝑢𝑝𝑥

𝑟𝑖𝑔ℎ𝑡𝑦 𝑢𝑝𝑦

𝑓𝑜𝑟𝑤𝑎𝑟𝑑𝑥 −𝑥
𝑓𝑜𝑟𝑤𝑎𝑟𝑑𝑦 −𝑦

𝑟𝑖𝑔ℎ𝑡𝑧 𝑢𝑝𝑧

0 0
𝑓𝑜𝑟𝑤𝑎𝑟𝑑𝑧 −𝑧

0 1

 



Change of Basis – World Space 



Change of Basis – Eye Space 



Change of Basis – World X axis 

1, 0, 0  



Change of Basis – Eye X axis 

1, 0, 0  



Change of Basis – World Z axis 

0, 0, 1  



Change of Basis – Eye Z axis 

0, 1, −10  



Change of Basis – World Y axis 

0, 1, 0  



Change of Basis – Eye Y axis 

0, 10, 1  



Transforming into Eye Space 

• Change of basis (axis) vectors 
• Right (x), Up (y), Forward (z) 
• Normalize new basis vectors (unit vectors) 

𝑢 =
𝑣

𝑣
 

e.g. 

𝑣 = 2, 6, 3 , 𝑣 = 22 + 62 + 32 = 49 = 7 

𝑢 =
2, 6, 3

7
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Transforming into Eye Space 

• Normalize new basis vectors (unit vectors) 

𝑢 =
𝑣

𝑣
 

𝑢𝑥 =
1, 0, 0

1, 0, 0
= 𝟏, 𝟎, 𝟎  

𝑢𝑦 =
0, 10, 1

0, 10, 1
=

0, 10, 1

101
= 𝟎,

𝟏𝟎

𝟏𝟎𝟏
,

𝟏

𝟏𝟎𝟏
 

𝑢𝑧 =
0, 1, −10

0, 1, −10
=

0, 1, −10

101
= 𝟎,

𝟏

𝟏𝟎𝟏
,

−𝟏𝟎

𝟏𝟎𝟏
 



Transforming into Eye Space 

• Normalize new basis vectors (unit vectors) 

𝑢 =
𝑣

𝑣
 

𝑢𝑥 = 𝟏, 𝟎, 𝟎  

𝑢𝑦 = 𝟎,
𝟏𝟎

𝟏𝟎𝟏
,

𝟏

𝟏𝟎𝟏
= 𝟎, 𝟎. 𝟗𝟗𝟓, 𝟎. 𝟏𝟎𝟎  

𝑢𝑧 = 𝟎,
𝟏

𝟏𝟎𝟏
,

−𝟏𝟎

𝟏𝟎𝟏
= 𝟎, 𝟎. 𝟏𝟎𝟎, −𝟎. 𝟗𝟗𝟓  



Transforming into Eye Space 

𝑟𝑖𝑔ℎ𝑡𝑥 𝑢𝑝𝑥

𝑟𝑖𝑔ℎ𝑡𝑦 𝑢𝑝𝑦

𝑓𝑜𝑟𝑤𝑎𝑟𝑑𝑥 −𝑥
𝑓𝑜𝑟𝑤𝑎𝑟𝑑𝑦 −𝑦

𝑟𝑖𝑔ℎ𝑡𝑧 𝑢𝑝𝑧

0 0
𝑓𝑜𝑟𝑤𝑎𝑟𝑑𝑧 −𝑧

0 1

 

 
1 0
0 0.995

0 0
   0.100 0

0 0.100
0 0

−0.995 0
0 1

 



Transforming into Eye Space 

• Multiply the point by this 
transformation matrix 

 
1 0
0 0.995

0 0
   0.100 0

0 0.100
0 0

−0.995 0
0 1

−1
−1

−10
1

 



Transforming into Eye Space 

• Multiply the point by this 
transformation matrix 

 
−1 + 0 + 0 + 0

0 − 0.995 − 1.00 + 0
0 − 0.100 + 9.95 + 0

0 + 0 + 0 + 1

 



Transforming into Eye Space 

• Multiply the point by this 
transformation matrix 

 
−1

−1.99
9.85

1

       

𝑋𝑒 = −1
𝑌𝑒 = −1.99
𝑍𝑒 = 9.85

 

 



Screen Space 

• Projecting world onto screen 

• Converting between world units and screen 
units 

30" 



Screen Space – X axis 

tan 30 =
15"

𝐷
 

𝐷 =
15"

tan 30
= 25.98" 



Screen Space – X axis 

𝐷 = 25.98" 

 
𝑋𝑠

𝐷
=

𝑋𝑒

𝑍𝑒
 

𝑋𝑠

25.98
=

1.00

9.85
 

 
𝑋𝑠 = 2.64" 



Screen Space – Y axis 

𝐷 = 25.98" 

 
𝑌𝑠

𝐷
=

𝑌𝑒

𝑍𝑒
 

𝑌𝑠

25.98
=

−1.99

9.85
 

 
𝑌𝑠 = −5.25" 

 


