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1. The following picture shows a coordinate system σ “ pO, βq and a basis β “ p~b1,~b2q.
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(a) Find a coordinate system σ 1 “ pO 1, β 1q, β 1 “ p~b 1

1
,~b 1

2
q, whose basis vector ~b 1

1
has in basis β
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and its origin O 1 is in the coordinate system σ described by vector

~O 1

β “

„
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and there exists point X described by vector ~X in σ and vector ~X 1 in σ 1 with coordinates

~Xβ “
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, ~X 1

β 1 “

„
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and draw it on the picture.

(b) Write the coordinates of the point O in coordinate system σ 1.

2. Find coordinates of the image point which is the projection of point r1, 1, 1sJ by the camera
with the following camera projection matrix

P “

»

–

1 0 0 0
1 0 1 0
0 1 0 1

fi

fl

3. Find the camera calibration matrix K, rotation R, and the projection center ~Cδ of a camera
with the camera projection matrix

P “

»

–

0 1 0 1
1 0 1 0
1 0 0 0

fi

fl

4. Denote the image coordinates by ru, vsJ. Write down coordinates of all points in the three-
dimensional space that projects on the line v “ 0 by a camera with the following camera
projection matrix

P “

»

–

1 0 0 0
1 1 0 0
0 0 1 2

fi

fl


