
 
 
 
 
 
 
 



 

 



(4) (10pts) Show that an affine transformation can map a circle to an ellipse, but 
cannot map an ellipse to a hyperbola. 

(5) (20 pts) Show that there is a three parameter family of projective transformations 
which fix a unit circle at the origin (i.e. they map a unit circle at the origin to a 
unit circle at the origin). What is the geometric interpretation of this family? 

(6) (20pts) Suppose we are given a 3X4 camera matrix: 
 
 

3.53e+2 3.39e+2 2.77e+2    -1.44e+6 
-1.03e+2 2.33e+1 4.59e+2     -6.32e+5 
7.07e-1 -3.53e-1 6.12e-1       -9.18e+2 

 
       Compute the camera center and the calibration parameters 
 
(7) (20 pts) Consider 3 points a,b,c lying on a straight line in an image. They are 

images of points A,B and C lying on a line in 3D. Show how to compute the 
vanishing point of line ABC from the ratio: ab/bc that can be measured in the 
image. 

(8) (5pts) In a 3X4 camera matrix, what is the geometric meaning of the 4 column 
vectors? 

 


