PRO’2020 Test-01 Examples CZ

1. M&jme bézi 8 = (by,bs) a 8’ = (b],b}) dvojdimenzionalnfho linearniho prostoru a

SHERHES RSN

Napiste souradnice vektoru 3’ v bazi 5.

2. Nésledujici obrézek zachycuje dvé soutadné soustavy (O, 5) a (O', '), kde jsou baze § = (51, 52)
a = (b, )

(a) Napiste souradnice vektoru baze [ v bazi '.
(b) Napiste souradnice vektoru baze ' v bazi (.

(¢) Napiste vzorec pro prepocet soutadnic vektoru Zz zamétujiciho obecny bod X v souradné
soustavé (O, 3) na soutadnice vektoru 7, zaméiujictho X v soutadné soustavé (O, ') a
dosad’te do néj konkrétni hodnoty podle obrazku.

3. Najdéte vSechna feSeni x soustavy Ax = b pro
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5. Nasledujici obrazek zachycuje souradnou soustavu o = (O, 3) a bzl = (l;l, 52)

(a) Najdéte soutadnou soustavu o’ = (0, ), 8" = (b}, b}), a zakreslete ji do obrazku, aby
vektor zamétujici bod X v ¢’ mél souradnice



(b) Napiste souradnice
(c¢) Napiste souradnice

(d) Napiste souradnice

vektoru by, by v bazi [5.
bodu O v souradné soustavé o’.

vektoru baze [ v bazi .

6. Méjme manipulédtor se ¢tyimi osami pohybu, jak ukazuje obrazek. Do obrazku
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v Denavit-Hartenberg notaci.

zakreslete souradné soustavy téles podle Denavit-Hartenberg notace;

zakreslete vSechny parametry i s jejich orientacemi, které jsou tteba k popisu manipulatoru

uved'te tabulku hodnot parametrii Denavit-Hartenberg notace.
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1. Consider bases 3 = (by, by) and 5" = (b!,b}) of a two dimensional linear space

[ w2 [ B[] B[

What are the coordinates of vectors 8’ in basis f3.

2. The following figure shows coordinate system o = (O, ), with basis § = (51, 52)

(a) Write the coordinates of the vectors of /5 in basis ('
(b) Write the coordinates of the vectors of 3’ in basis £.

(c) Write down the general formula for mapping the coordinates of vector s representing a
general point X in the coordinate system (O, ) to coordinates of vector :E'/’g, representing
the point X in the coordinate system (O’, 5’). Write this formula with concrete values of
this example.

3. Find all solutions x of the system Ax = b for
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4. Find all values of a, b to make the following matrix a rotation

a b 0
R=[4/5 3/5 0
0 0 1

5. The following figure shows coordinate system o = (O, ), with basis § = (51, 52)

(a) Find the coordinate system o’ = (O, 8'), ' = (bl,b}) with basis vector b}, which is shown
(as a representative of a free vector) in the figure, so that the vector Z ;3,, representing point
X has the following coordinates
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and plot it into the figure.



(b) Write the coordinates of the vectors of 4’ in basis .
(c) Write the coordinates of the point O in the coordinate system o’.

(d) Write the coordinates of the vectors of § in basis f’.

6. Consider a manipulator with four axes of motion show in the figure.
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(a) Draw Denavit-Hartenberg (D-H) coordinate systems into the figure.
(b) Draw all the D-H parameters and depict their orientations into the figure.
(c) Write down the D-H table of the robot parameters.



