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Inverse Transformations 



Composite Transformations and 
Homogeneous Coordinates 

The composition of two linear transformations is represented by 
the product of the corresponding matrices. The OpenGL 
modelview transformation is usually a composition of several affine 
transformations. It is more efficient to compute and store the 
composition as a single matrix and apply it to the vertices than to 
apply each operator individually to all the vertices.  
 
This raises the question of how to represent a translation operator as a 
matrix. 
The solution lies in the use of homogeneous coordinates, which 
also allow projective transformations to be represented by matrices. 



Homogeneous Coordinates 

The point with Cartesian coordinates (x; y; z) has homogeneous 
coordinates (x; y; z; 1), or more generally,  
  
α*(x; y; z; 1) for any nonzero scalar α 
 
This equivalence class of all points in R4 that project to (x; y; z; 1) 
 (with center of projection at the origin and projection plane w = 1). 
 
Reversing the mapping, the Cartesian coordinates of the point with 
homogeneous coordinates (x; y; z;w) are (x/w; y/w; z/w) obtained by 
scaling by 1/w and dropping the fourth component (1). 



Affine Transformations in 
Homogeneous Coordinates 



Inverse Transformations in 
Homogeneous Coordinates 



Composite Transformation Examples  
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Composite Rotation 

http://what-when-how.com/wp-content/uploads/2012/07/ 

? Composite Rotation matrix  = 



Homogeneous Composite Rotation  


