GVG’2022 Lab-09 CZ

1. Najdéte stredy vSech kamer
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které promitaji bod [1,1,1]" v prostoru do bodu [1,1]" v obraze.

2. Méjme dva tibezniky v obraze reprezentované vektory i, = [0,0]T a @y, = [2,0]7, které
vzniknou v obrazu z pozorovaného obdélniku. Najdéte vSsechny hodnoty parametru a v matici
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kamery, kterd obraz poridila.
3. Méjte matici homografie
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Najdéte parametr a, aby se bod v obraze reprezentovany i, = [1,1]" zobrazoval do bodu v
nekonecnu.

4. Méjme pifmku [ v P? reprezentovanou vektorem 1= [1,0,1]" a homografii
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kterd ji zobrazuje na piimku [’. Najdéte bod na piimce [, ktery se homografii zobrazuje do
sebe.

5. Najdéte véechny body v P2, které homografie
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zobrazuje do sebe.

6. Méjme body x = [1,0,1]", y = [1,2,0]" az =[0,1,1]" v redlné projektivni roviné. Najdéte
primku [, ktera je v kanonicky pridruzené afinni roviné rovnobéznd s pirimkou prochazejici body
X,y, a ktera zaroven prochazi bodem z.

7. Co musi splnovat parametry v nasledujici matici homografie H, aby H zobrazovala pifimku
1=1[0,1,1]" na piimku v nekone¢nu. Najdéte vSechna omezeni.
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1. Find centers of all cameras
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which project point [1,1,1]" in space into point [1,1]" in the image.

2. Let us have two vanishing points in the image represented by vectors i, = [0, O]T and s, =
[2,0]T, which come from the image of an observed rectangle. Find all values of parameter a in
the matrix
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of a camera which captured the image.

3. Consider the homography with the following matrix
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Find the parameter a, to get point [1,1]" mapped into a point at infinity.

4. Consider line [ in P? represented by 1 = [1,0,1]T and homography
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which maps line [ onto line I’. Find the point on the line [ that is mapped onto itself.

5. Find all points in P?, which are projected into themselves by homography
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6. Consider points x = [1,0,1]", y = [1,2,0]" and z = [0,1,1]" in the real projective plane.
Find the line [ which is parallel (in the canonically associated affine plane) to the line passing
through points x,y and such that [ passes through z.

7. Find all constraints on parameters a, b such that the homography represented by
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maps line 1 = [0,1,1]" onto the line at infinity.



