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Computer Graphics

Chapter 05
3D Transformations 



Outline

 3D Translation
 3D Rotation
 3D Scaling
 Other Transformation



3D Transformation
 Now we come to transformations in 3D, where we apply thesame 

reasoning as in 2D. 

 Scaling and translation are basically the same, but where in 2D we 
rotated a shape about a point, in 3D rotation,  we rotate an object 
about an axis.



3D Translation
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Example- 3D Translation
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Rotation
  

Source: http://www.c-jump.com



Z-Axis Rotation
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X-Axis Rotation
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Y-Axis Rotation
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Example- Coordinate Axis 
Rotation
  



General 3D Rotations
  



General 3D Rotations
When rotation axis is inclined in arbitrary direction.
 First we need rotations to align the axis with a selected coordinate 

axis and to bring the axis back to its original orientation.
 Five steps require to complete such rotation these are,

1. Translate the object so that the rotation axis passes through the 
coordinate origin.

2. Rotate the object so that the axis of rotation coincides with one of the 
coordinate axes.

3. Perform the specified rotation about that coordinate axis.

4. Apply inverse rotations to bring the rotation axis back to its original 
orientation.

5. Apply the inverse translation to bring the rotation axis back to its original 
position.



Contd.
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1. Translate the Object so that the 
Rotation Axis Passes Through the 
Coordinate Origin
  
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2. Rotate the Object so that the Axis of 
Rotation Coincides with One of the Coordinate 
Axes
  



Contd.
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3. Perform the Specified Rotation 
About that Coordinate Axis
  
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4. Apply Inverse Rotations to Bring the 
Rotation Axis Back to it’s Original 
Orientation
  
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5. Apply the Inverse Translation to Bring 
the Rotation Axis Back to it’s Original 
Position
  



Scaling
 It is used to resize the object in 3D space.
 We can apply uniform as well as non uniform scaling by selecting 

proper scaling factor. 
 Scaling in 3D is similar to scaling in 2D. Only one extra coordinate 

need to consider into it.



Coordinate Axes Scaling
  
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Example-Coordinate Axes 
Scaling
  



Fixed Point Scaling
 Fixed point scaling is used when we require scaling of object but 

particular point must be at its original position.
 Three steps require to complete such fixed point scaling these are,

Z

 

XFixed Point

1. Translate the fixed point 
to the origin.

2. Scale the object relative 
to the coordinate origin 
using coordinate axes 
scaling.

3. Translate the fixed point 
back to its original 
position.
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Other Transformations-
Reflection
  

Source: http://www.yourarticlelibrary.com
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Other Transformations-Shear
  

Source: http://140.129.20.249/~jmchen/cg



Other Transformations-Shear
  



Thank You
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