GVG’2014-Exercise-14 Jméno: Body:

1. Napiste soufadnice vektort baze [ v bazi (', kdyz
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2. Mé&jme podmnozinu R?, kterd tvoif jednodimenzionalni afinni prostor(A, V, ¢) a obsahuje vek-
tory [—1,1]" a[1,1]T. Nakreslete afinni prostor A, linearni prostor V' a napiste néjakou soustavu
linearnich rovnic, aby mnozina jejich feseni byla shodna s mnozinou A.

3. Prijméme nésledujici definici. Hodnost matice A € R™*" je rovna dimenzi prostoru, ktery
ziskdme jako {A 7|7 € R3}. Podle této definice dokaizte, Ze matice
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m& hodnost 2.

4. Najdéte matice vSech homografii, které nechavaji pocatek souradné soustavy na misté a bod
[1,0]" zobrazuji na piimku x = y.

5. Méjme dva obrazy vazané fundamentalni matici

— o O

1 1
F=11 1
1 1

Bod X se promita do prvniho obrazu do bodu [1,1]" a do druhého obrazu na pfimku [1,1,1]".
Napiste soutradnice bodu, do kterého se X do druhého obrazu promita.

6. Méjme dveé kamery. Prvni kamera ma projekéni matici
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Najdéte vSechny projekéni matice Ps.

K feseni pouzijte dalsi papiry, podepiste je a prilozte je.
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Points:

1. Write the coordinates of vectors of basis 3 in basis ', when
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Let us have a subset of R?* which forms a one-dimensional affine space (A, V, ¢) and contains
vectors [—1,1]" and [1,1]". Draw the affine space A, linear space V and write some system of
linear equations, such that the set of its solutions is equal to the subset A.

Consider the following definition. The rank of matrix A € R™*" is equal to the dimension of

space obtained as {AZ|Z € R3}. According to this definition prove that matrix
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has rank 2.

point [1,0]" on a line x = y.

5. Let us have two images bound by a fundamental matrix
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Point X projects in the first image into point [1,1]" and in the second image on a line [1,1,1]".
Write the coordinates of the point where X projects in the second image.

6. Let us have two cameras. The first camera has projection matrix
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The two cameras have fundamental matrix
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Find all projection matrices Py consistent with P, and F.

Use additional paper sheets if necessary.

Find matrices of all homoghraphies which fix the origin of the coordinate system and project




