GVG’2014-Test-01 Example CZ/Jméno: Body:

1. Nasledujici obrézek zachycuje soufadnou soustavu o = (O, 8) a bézi 3 = (b1, by).
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a) 1. Najdéte souradnou soustavu o’ = (O',3'), p' = ﬁ’, b , jejiz bazovy vektor b/ mé v
1,92 1
bazi [ souradnice

-1

a jeji pocatek O’ je v souradné soustavé o zaméien vektorem

=, [1/2]
1

a exituje bod X zameéreny vektorem X v o a vektorem X' v o’ se soutadnicemi
> |3/2 = |1
=[] [l

ii. Napiste souradnice vektoru b v bazi f.

a zakreslete ji do obrazku.

iii. NapiSte souradnice vektor O v soufadné soustavé o’.

iv. Napiste soufadnice vektortu baze [ v bazi .

(b) i. Najdéte souradnou soustavu o’ = (O’, '), B’ = (5{, l;é), kdyz vite, ze bazové vektory
baze [ maji v bazi 5’ souradnice
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a exituje bod X zaméfeny vektorem X v o a vektorem X' v ¢’ se soufadnicemi

vl el

Soustavu zakreslete do obrazku.
ii. Napiste soufadnice vektort baze 8’ v bazi .
iii. Napiste souradnice bodu O v souradné soustavé o’ a bodu O’ v souradné soustavé o.



. Mé&jme projekéni matici obrazu (image projection matrix)

6 —8 50 800
P=116 12 40 —-1200
0 0 0.1 0

Vypoctéte K, R, Cy, f.

. Vypoctéte souradnice Cls stredu promitani kamery s projekéni matici kamery
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. Ozna¢me soufadnice bodt v obrazu [u,v]|". Napiste trojdimenzionalni soufadnice bodii v pro-
storu, které se promitaji na pfimku v = 0 matici kamery.
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. Najdéte n&jakou béazi a = (@, @, d3), viici které ma vektor 7 soutadnice [2,3,2]" dle nasledu-
jictho obrézku, kdyz vektor @ = 2b; + 3 by. Napiste sotadnice vektortt o v bazi 5 = (b1, bo, b3).

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



GVG’2014-Test-01 Example EN/Name: Points:

1. The following picture shows a coordinate system o = (O, 5) and a basis § = (51, 52)
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(a) i. Find a coordinate system o’ = (O’,3), ' = (b],b}), whose basis vector b, has in
basis [ coordinates

-1

and its origin O’ is in the coordinate system o described by vector

=, [1/2]
1

and there exists point X described by vector X in o and vector X' in o’ with coor-

dinates y
> | 3/2 =, |1

ii. Write the coordinates of vector l;é in basis .

and draw it on the picture.

iii. Write the coordinates of vector O in coordinate system o’.
iv. Write the coordinates of basis vectors of 3 in basis /’.

(b) i. Find a coordinate system ¢’ = (O’, "), p’ = (5{, gé), when you know that the basis
vectors of basis § have in basis 3’ coordinates
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and there exists point X described by vector X in o and vector X’ in ¢’ with coor-

dinates
> 2 =, |2
O v e b

draw the coordinate system on the picture.
ii. Write Write the coordinates of basis vectors of 5’ in basis .

iii. Write the coordinates of point O in the coordinate system ¢’ and point O’ in the
coordinate system o.



. Let us assume the following image projection matrix

6 —8 50 800
P=[16 12 40 —-1200
0 0 01 0

Find K, R, Cj, f.

. Find the coordinates of the camera projection center Cs of a camera with the following camera
projection matrix
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. Denote the image coordinates by [u,v]". Write down coordinates of all points in the thre-
edimensional space that projects on the line v = 0 by a camera with the following camera
projection matrix
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. Find a basis o = (@, da, d3) such that vector &, which is obtained as @ = 2 b: +3 b; as shown in
the following figure, would have coordinates in « equal to [2,3,2]". Write down the coordinates
of the vectors of a in basis 8 = (by, bs, b3).

Use additional paper sheets if necessary.



