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Manipulator 1

A manipulator of which type is displayed in the following image?
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-
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Select one alternative:

Cartesian manipulator
SCARA manipulator
PPP manipulator

Elbow manipulator



Manipulator 2

A manipulator of which type is displayed in the following image?

o PPR manipulator

\_ o Spherical manipulator

\N \ o Cartesian manipulator

o Cylindrical manipulator

Select one alternative:



Inertia calculation

In Dynamics the Inertia (I) of an object can be expressed as a matrix. Given the box and the coordinate
frame below:
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What iz the formula for calculating Iz,?
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Dynamics Coriolis

The general dynamics of a system can be expressed by the following equation:
7= D(q)d + C(g,4)q + g(q)

Given the following Dynamics:

o miLﬂg — mngmﬁl — malyci8ag, + lm-lgL-lsg

maLycads + maLiL3cad da

Which expression(s) would describe the Coriolis and Centrefugal forces acting on the system?
Select one alternative:
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Dynamics Inertial

The general dynamics of a system can be expressed by the following eguation:
7= Dl(q)§ + Cl(g,9)q + glq)

Given the following Dynamics:
mjL%qg — mng.sEg"l — maLyc182g4 + %mmL-lsg
maLycags + maliL3icad ds

Which expression(s) would describe the Inertia forces acting on the system?
Select one alternative:




Control theory 1

Given a Pl-controller with the following parameters: K, = 200 K; = 20.

After a ime of t seconds, the integral sums up to 30.

The next call to the controller happens 0.25 seconds later. During this call the following data are sent to the
controller: ggesired = 2. Qeurrent = 1.25, At = 0.25, g = 0.05

What will the output of the coniroller be? u(t+0.25): : \ .

Attaching sketches to this question?
Use the following code: 2764974
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= 150+20(30~ ¢,25. 075)

=180 « 20(30, 1¢75)
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Reality Gap

a) Why is "reality gap" a problem?
b) Why do we simulate robots?

Fill in your answer here
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ROS 1

Your responses in text fields are saved automatically

What is a ROS node?
Fill in your answer here
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ROS 2

Your responses in text fields are saved automatically

Why do we have different ROS-topics and ROS-messages?
Fill in your answer here
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Kinematics

10 Kinematics

Ly
H“( > A) Draw the workspace
2
65 B) Assign coordinate frames + DH-table
(-
Ls C) Forward Kinematics
Ly |__| D) Inverse kinematics
AL
v E) Jacobian
Y i
dy >
X

In this exercise you can answer with digital hand drawing. Use the handed out skefch sheets. See instructions on
filing out the skeifch sheets in the link below the fask bar.



Position World Frame

Z COITe

Eﬂ-m
XCEITH W LDC{]-T?’I.E'?"{I . . .
l OLR A) Position of tooltip in world frame
2
>

<

0
E.__.«- L;
22

Y
Y
dy T X) b) 2% The manipulator above has been tasked to work in a assembly-cell. The parts to assemble will come on a

conveyor belt below the robot. The parts will have a random orientation, and the task is to mount the parts in a
given position and orientation.

What challenges would the robot meet, and what types of modifications would we need to do to the robot so it can
complete its task?
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Dynamics

Lo
< > A) Find Kinetic and Potential energy
0
o > m B) Assemble the Langrangian
C) Show how you can find the systems
E*Lgfﬁ Kinetic and potential energy if we add
< > LE back the prismatic joint 1, but still
with joint 3 rigid (removed)
z
Y . e
Evenly distributed mass with inertia
e
I=|0 I, 0
}( l 0 0 IM:I



Control theory

D
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(i + f+\ 1 t
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The equation for a system in the time domain follows the equation
r=Ji(t)+ B8+ D

Step reference Constant disturbance

Ba(s) =2 - =

Block design with basic blocks
Controller in drawing?

Transfer function H(s)

Step refernce and constant
disturbance are given. Find steady

state error by using the final value
theorem
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