 (
FRAGE
 
1
 
VON
 
58
DLMDSEAAD01_Offen_leicht/Lektion
 
01
)
 (
Describe
 
the
 
meaning
 
of
 
the
 
word
 
'geofencing'
 
and
 
how
 
it
 
is
 
related
 
to
 
automated
 
driving.
)


The word is artificially created out of the words geographic and fence (3 points). Geofencing means that the self-driving mode is limited to a certain area (3 points).

 (
FRAGE
 
2
 
VON
 
58
DLMDSEAAD01_Offen_mittel/Lektion
 
01
)

 (
Describe
 
the
 
level
 
3
 
driving
 
automation
 
and
 
how
 
it
 
is
 
called.
)


The first automation level, where the vehicle itself monitors the driving environment and thus has perception ability, is the 'conditional driving automation'. (1 point) Vehicles of that level perceive and detect the environment and make decisions based on that monitoring. (3 points) The driver’s attention is still needed to take over the control if tasks derived from decisions are not possible to be executed. Due to that, the driving automation is only conditional. (2 points)

 (
08.12.2021
) (
1
/30
) (
(c)
 
IU
)
 (
FRAGE
 
3
 
VON
 
58
DLMDSEAAD01_Offen_schwer_F1/Lektion
 
01
)

 (
Compare
 
relative
 
and
 
global
 
localization
 
in
 
terms
 
of
 
drift,
 
jumps
 
and
 
possible
 
sensors
 
that
 
are
 
used.
What
 
is
 
a
 
solution
 
to
 
minimize
 
the
 
negative
 
effects
 
on
 
the
 
localization
 
that
 
is
 
used
 
in
 
practice?
)


While GNSSs (for example GPS) are used for global localization, typically inertial measurement units are used for relative localization (3 points). Relative localization suffers from drift over time due to error accumulation but is jump-free, which means that there is an approximately continuous state estimation because measurements are generated at high frequencies (3 points for each property of relative localization). Global localization in comparison suffers from jumps due to low update rates but is drift-free (3 points for each property of global localization). A common solution is a combination of relative and global localization (3 point).

 (
FRAGE
 
4
 
VON
 
58
DLMDSEAAD01_Offen_mittel/Lektion
 
02
)

 (
Describe
 
how
 
the
 
translation
 
and
 
orientation
 
can
 
be
 
determined
 
from
 
the
 
measurements
 
of
 
an
 
accelerometer
 
and
 
gyroscope.
)


The angular velocities from the gyroscope are integrated to obtain the orientation (2 points). The accelerations measured by the accelerometer are rotated by the obtained rotation (1 point) and pseudo-acceleration is removed (1 point). Then the rotated accelerations are integrated two times to obtain the translations (2 points).

 (
FRAGE
 
5
 
VON
 
58
DLMDSEAAD01_Offen_schwer_F1/Lektion
 
02
)

 (
Name
 
the
 
six
 
components
 
of
 
the
 
L1
 
carrier
 
frequency
 
modulation
 
for
 
GPS.
)


1: L1 carrier frequency; 2: C/A code; 3: Navigation message; 4: Modulo-2 adder; 5: Binary biphase modulator; 6: L1 signal
(3 points for each correct naming)

 (
FRAGE
 
6
 
VON
 
58
DLMDSEAAD01_Offen_leicht/Lektion
 
02
)

 (
Explain
 
the
 
difference
 
between
 
a
 
scanning
 
and
 
a
 
flash
 
LIDAR.
 
Name
 
two
 
measurement
 
principles
 
that
 
are
 
used
 
for
 
LIDARs.
)


While a scanning LIDAR spins around and emits light in a particular direction, a flash LIDAR emits the light in all directions at the same time (3 points).
Two measurement principles: pulsed approach, continuous wave amplitude modulated approach
(1.5 points each)

 (
FRAGE
 
7
 
VON
 
58
DLMDSEAAD01_Offen_leicht/Lektion
 
03
)

 (
Describe
 
the
 
functionality
 
of
 
a
 
fail-operational
 
safety
 
system.
)


When a failure occurs, at least the remaining part of the system should continue to work to prevent dangerous situations (3 points). There always has to be a redundant functionality, which can be established by different redundancy techniques. (3 points)

 (
FRAGE
 
8
 
VON
 
58
DLMDSEAAD01_Offen_mittel/Lektion
 
03
)

 (
Explain
 
what
 
parts
 
of
 
the
 
vehicle
 
dynamics
 
are
 
modeled
 
by
 
which
 
dynamic
 
model.
)


Longitudinal vehicle dynamics: All forces that act on a moving vehicle along the axis of driving direction are covered by the longitudinal vehicle dynamics.
Lateral vehicle dynamics: Covers motions and underlying forces perpendicular to the driving direction.
Vertical vehicle dynamics: mainly of interest for the suspension system of a vehicle.
(2 points for each description = 6 points)

 (
FRAGE
 
9
 
VON
 
58
DLMDSEAAD01_Offen_schwer_F1/Lektion
 
03
)

 (
Name
 
the
 
components
 
of
 
the
 
steering
 
control
 
system
 
for
 
lateral
 
vehicle
 
control.
)


1&2: planned path & ego state; 3&4&5: velocity planning, look-ahead distance, path tracking; 6: steering controller
(3 points for each number)

 (
FRAGE
 
10
 
VON
 
58
DLMDSEAAD01_Offen_leicht/Lektion
 
04
)

 (
Explain
 
the
 
concept
 
of
 
vehicle-to-grid
 
communication
 
and
 
what
 
can
 
be
 
established
 
by
 
that.
For
 
which
 
kind
 
of
 
vehicles
 
is
 
that
 
concept
 
especially
 
interesting?
)


It is used to enable a communication between the vehicle and the power grid to allow a bidirectional sharing of electrical power building a so-called smart grid. (3 points) By means of this technique, an intelligent energy system can be established (2 points).
This will be especially important for bidirectional loadable vehicles that not only take energy from the grid but can also give it back at moments of high grid loads. (1 point)

 (
FRAGE
 
11
 
VON
 
58
DLMDSEAAD01_Offen_mittel/Lektion
 
04
)

 (
Describe
 
the
 
Uu-based
 
operation
 
mode
 
for
 
C-V2X
 
communication.
 
Which
 
kinds
 
of
 
links
 
are
 
used
 
in
 
that
 
mode?
)


It represents the communication between user equipment (UE) devices (1.5 points) and a base station, called evolved node B (eNB) (1.5 points). It uses downlink and uplink of cellular networks. (3 points)

 (
FRAGE
 
12
 
VON
 
58
DLMDSEAAD01_Offen_schwer_F2/Lektion
 
04
)

 (
What
 
information
 
is
 
transmitted
 
from
 
a
 
vehicle
 
using
 
the
 
DSRC
 
protocol?
How
 
often
 
is
 
it
 
sent
 
and
 
what
 
is
 
the
 
range
 
up
 
to
 
which
 
it
 
can
 
be
 
received
 
by
 
other
 
vehicles?
What is the maximum
 
speed of a vehicle
 
that allows a
 
reliable
 
function?
)


a. Transmitted information: location, heading, speed (3 points each).
b. Information is sent 10 times per second (3 points) and can be received within at least 300 m and up to 1 km (3 points).
c. The protocol optimization allows reliable function at high speeds up to 500 km/h. (3 points)

 (
FRAGE
 
13
 
VON
 
58
DLMDSEAAD01_Offen_mittel/Lektion
 
05
)

 (
Describe
 
three
 
possible
 
design
 
changes
 
of
 
self-driving
 
vehicles.
)


Seating configuration due to the omission of the driver’s seat (2 points); rearrangement of the dash board components, integration of control for the air conditioning or the radio into the seats to increase comfort of each individual passenger (2 points); due to significant increase of exterior sensors such as LIDARs, RADARs or cameras, the car body has to adapt not just due to aerodynamic aspects but also to present an attractive appearance for the customer (2 points)

 (
FRAGE
 
14
 
VON
 
58
DLMDSEAAD01_Offen_leicht/Lektion
 
05
)

 (
After
 
a
 
curve,
 
a
 
self-driving
 
vehicle
 
perceives
 
a
 
group
 
of
 
people
 
on
 
its
 
lane.
 
It
 
could
 
only
 
evade
 
by
 
driving
 
into
 
a
 
standing
 
truck.
Explain
 
the
 
term
 
deolontology
 
and
 
describe
 
a
 
car's
 
behavior
 
acting
 
after
 
deontological
 
ethics.
)


Deolontology evaluates situations based on the action itself (2 points). Despite it is the obligation of everybody to safe others, a switching of the points would violate the obligation to not harm anybody, which is generally a stronger obligation. (2 points). Hence, the car would not evade. (2 points)

 (
FRAGE
 
15
 
VON
 
58
DLMDSEAAD01_Offen_schwer_F2/Lektion
 
05
)

 (
Name and describe three possible use cases that could experience positive
 
changes
 
by
 
introducing
 
autonomous
 
vehicles.
)


Autonomous valet parking (3 points): It allows a kind of door-to-door service. (1.5 points) That would especially be attractive for regions with low density of available car sharing vehicles and where a travel to a car sharing station would be associated with too much effort. (1.5 points).
Vehicle on demand (3 points): The vehicle is completely able to drive autonomously in certain areas but it is still possible and sometimes necessary for the passenger to take over the control. (1.5 points) In fact, this use case would change fewer aspects of car sharing services than the autonomous valet parking due to the necessity of a human driver. In urban areas, which currently represent the main areas of operation, autonomous driving mode would mostly be prohibited because of too dynamic environments with lots of bicycles and pedestrians. Hence, this service would rather be a possible solution for rural areas, which are currently not in the focus of most services. (1.5 points).
Full automation using driver for extended availability (3 points): No intervention of the passenger is needed at any time. (1.5 points) In addition to the advantages associated with the autonomous valet parking use case, i.e. autonomous picking up and parking, this concept would cause even more increase of comfort. (1.5 points)

 (
FRAGE
 
16
 
VON
 
58
DLMDSEAAD01_Offen_schwer_F1/Lektion
 
02
)

 (
Explain
 
three
 
coordinate
 
systems
 
that
 
are
 
used
 
for
 
automated
 
vehicles.
)


World, or global, coordinate system (3 points): defines the global position of the vehicle in the world and is, amongst others, needed for global self-localization and global path planning (3 points)
Vehicle, or local, coordinate system (3 points): relates to the ego-vehicle, where all sensor measurements are transformed to, origin of the vehicle coordinate system is on the ground below the center of the rear axis (3 points)
Sensor coordinate systems (3 points): measurements related to its own sensor coordinate system, position of each sensor at the vehicle mostly represents the origin of the sensor frame (3 points)

 (
FRAGE
 
17
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
01
)

 (
Which
 
level
 
of
 
automation
 
does
 
the
 
term
 
'partial
 
driving
 
automation'
describe?
Wählen
 
Sie
 
eine
 
Antwort:
Level
 
2
Level
 
4
Level
 
1
Level
 
3
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Level
 
2
)


 (
FRAGE
 
18
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
01
)

 (
Which
 
level
 
of
 
automation
 
does
 
the
 
term
 
'conditional
 
driving
 
automation'
describe?
Wählen
 
Sie
 
eine
 
Antwort:
Level
 
3
Level
 
4
Level
 
2
Level
 
1
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Level
 
3
)


 (
FRAGE
 
19
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
01
)

 (
To
 
which subgroup of hardware
 
does a LIDAR belong?
Wählen
 
Sie
 
eine
 
Antwort:
Actuators
V2X
Sensors
 
Car2X
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Sensors
)


 (
FRAGE
 
20
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
01
)

 (
Which
 
of
 
the
 
following
 
belongs
 
to
 
the
 
proprioceptive
 
sensors?
Wählen
 
Sie
 
eine
 
Antwort:
Inertial
 
Measurement
 
Unit
Camera
 
GPS
 
GNSS
) (
Die
 
richtige
 
Antwort lautet:
 
Inertial
 
Measurement Unit
)


 (
08.12.2021
) (
10
/30
) (
(c)
 
IU
)
 (
FRAGE
 
21
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
01
)

 (
Which
 
of
 
the
 
following
 
does
 
not
 
describe
 
a
 
part
 
of
 
the
 
software
 
stack
 
for
automated
 
vehicles?
Wählen
 
Sie
 
eine
 
Antwort:
Simulation
Perception
 
Planning
 
Control
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Simulation
)


 (
FRAGE
 
22
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
01
)

 (
What is
 
no
 
common approach for free space detection?
Wählen
 
Sie
 
eine
 
Antwort:
State
 
lattices
 
algorithm
Cost maps algorithm
 
Voronoi
 
diagram
 
algorithm
Probability
 
hypothesis
 
density
 
algorithm
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Probability
 
hypothesis
 
density
 
algorithm
)


 (
FRAGE
 
23
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
01
)

 (
What
 
is
 
no
 
common
 
simulation
 
software
 
for
 
automated
 
driving?
Wählen
 
Sie
 
eine
 
Antwort:
AirSim
CarMaker
 
Carla
 
CarTracker
) (
Die
 
richtige
 
Antwort
 
lautet:
 
CarTracker
)


 (
FRAGE
 
24
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
02
)

 (
What
 
are
 
cameras
 
most
 
suitable
 
for
 
in
 
the
 
perception
 
part
 
of
 
automated
vehicles?
Wählen
 
Sie
 
eine
 
Antwort:
Range
 
measurement
Object detection
 
Depth detection
 
Velocity
 
measurement
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Object
 
detection
)


 (
FRAGE
 
25
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
02
)

 (
What
 
is
 
a
 
common
 
dataset
 
for
 
autonomous
 
driving
 
applications?
Wählen
 
Sie
 
eine
 
Antwort:
KATTI
KOTTI
 
KITTI
 
KETTI
) (
Die
 
richtige
 
Antwort
 
lautet:
 
KITTI
)


 (
FRAGE
 
26
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
02
)

 (
Which
 
of
 
the
 
following
 
is
 
no
 
segment
 
of
 
global
 
navigation
 
satellite
 
systems?
Wählen
 
Sie
 
eine
 
Antwort:
Space
 
segment
User segment
 
Control segment
 
Navigation
 
segment
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Navigation
 
segment
)


 (
FRAGE
 
27
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
02
)

 (
Which
 
of
 
the
 
following
 
sensors
 
measures
 
the
 
specific
 
force
 
in
 
a
 
specific
direction?
Wählen
 
Sie
 
eine
 
Antwort:
Gyroscope
Magnetometer
 
Accelerometer
 
Angular
 
rate
 
sensor
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Accelerometer
)


 (
FRAGE
 
28
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
02
)

 (
Which
 
force
 
is
 
the
 
physical
 
principle
 
of
 
gyroscopes
 
based
 
on?
Wählen
 
Sie
 
eine
 
Antwort:
Elastic
 
force
Electromagnetic force
 
Gravitational force
 
Coriolis
 
force
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Coriolis
 
force
)


 (
FRAGE
 
29
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
02
)

 (
Which
 
of
 
the
 
following
 
statements
 
is
 
true?
Wählen
 
Sie
 
eine
 
Antwort:
RADARs
 
using
 
a
 
frequency
 
modulated
 
continuous
 
wave
 
approach
 
can
 
not
 
be
 
used
 
to
measure
 
velocities.
RADARs using an amplitude modulated continuous wave approach can not be used to
 
measure distances.
RADARs using a frequency modulated continuous wave approach can not be used to
 
measure distances.
RADARs using a frequency modulated continuous wave approach can be used to measure
 
distances.
) (
Die
 
richtige
 
Antwort
 
lautet:
 
RADARs
 
using
 
a
 
frequency
 
modulated
 
continuous
 
wave
 
approach
 
can
 
not
 
be
 
used
 
to
 
measure
 
distances.
)


 (
FRAGE
 
30
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
02
)

 (
The
 
received
 
signal
 
of
 
a
 
RADAR
 
working
 
with
 
the
 
frequency
 
modulated
continuous
 
wave
 
approach
 
is
 
shifted
 
downwards
 
compared
 
to
 
the
 
emitted
 
wave.
Which
 
of
 
the
 
following
 
statements
 
is
 
true?
Wählen
 
Sie
 
eine
 
Antwort:
The RADAR measures an object with
 
tangential velocity pointing away from
 
the RADAR
system.
The
 
RADAR
 
measures
 
an
 
object
 
with
 
radial
 
velocity
 
pointing
 
towards
 
the
 
RADAR
 
system.
The RADAR measures an object with tangential velocity pointing towards the RADAR
 
system.
The RADAR measures an
 
object with radial
 
velocity pointing away
 
from the RADAR
 
system.
) (
Die
 
richtige
 
Antwort
 
lautet:
 
The
 
RADAR
 
measures
 
an
 
object
 
with
 
radial
 
velocity
 
pointing
 
away
 
from
 
the
 
RADAR
 
system.
)


 (
FRAGE
 
31
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
03
)

 (
To
 
which
 
part
 
of
 
vehicle
 
dynamics
 
does
 
'braking'
 
belong?
Wählen
 
Sie
 
eine
 
Antwort:
Lateral
 
vehicle
 
dynamics
Longitudinal
 
vehicle
 
dynamics
 
Vertical vehicle dynamics
 Radial
 
vehicle
 
dynamics
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Longitudinal
 
vehicle
 
dynamics
)


 (
FRAGE
 
32
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
03
)

 (
By
 
which
 
part
 
of
 
the
 
vehicle
 
dynamics
 
are
 
the
 
'axle
 
and
 
suspension'
modelled?
Wählen
 
Sie
 
eine
 
Antwort:
Radial
 
vehicle
 
dynamics
Longitudinal
 
vehicle
 
dynamics
 
Vertical vehicle dynamics
 Lateral
 
vehicle
 
dynamics
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Vertical
 
vehicle
 
dynamics
)


 (
FRAGE
 
33
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
03
)

 (
Which
 
of
 
the
 
following
 
inputs
 
is
 
not
 
needed
 
to
 
establish
 
a
 
longitudinal
vehicle
 
control
 
for
 
a
 
vehicle-following
 
application?
Wählen
 
Sie
 
eine
 
Antwort:
Speed
 
and acceleration
 
of the
 
vehicle behind
Distance
 
to
 
the
 
preceding
 
vehicle
Speed and acceleration of the ego vehicle
 
Speed
 
and
 
acceleration
 
of
 
the
 
preceding
 
vehicle
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Speed
 
and
 
acceleration
 
of
 
the
 
vehicle
 
behind
)


 (
FRAGE
 
34
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
03
)

 (
What
 
does
 
a
 
static
 
engine
 
map
 
characterize?
Wählen
 
Sie
 
eine
 
Antwort:
The
 
nonlinear
 
relationship
 
between
 
throttle
 
opening
 
and
 
engine
 
speed
The nonlinear relationship between engine torque and engine power
 
The
 
nonlinear
 
relationship
 
between
 
throttle
 
opening
 
and
 
engine
 
torque
 
The
 
nonlinear relationship between
 
engine torque and engine
 
speed
) (
Die
 
richtige
 
Antwort
 
lautet:
 
The
 
nonlinear
 
relationship
 
between
 
engine
 
torque
 
and
 
engine
 
speed
)


 (
FRAGE
 
35
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
03
)

 (
Which
 
of
 
the
 
following
 
is
 
not
 
a
 
part
 
of
 
a
 
path
 
tracker
 
of
 
the
 
lateral
 
control
system
 
of
 
an
 
automated
 
vehicle?
Wählen
 
Sie
 
eine
 
Antwort:
Look-ahead
 
distance
 
decision
Velocity planning
 
Path tracking
 
Steering
 
controller
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Steering
 
controller
)


 (
FRAGE
 
36
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
03
)

 (
What
 
is
 
the
 
so-called
 
'instantaneous
 
center
 
of
 
rotation'?
Wählen
 
Sie
 
eine
 
Antwort:
The
 
center
 
of
 
the
 
connection
 
from
 
the
 
center
 
of
 
the
 
rear
 
and
 
the
 
front
 
axle
 
of
 
a
 
vehicle
The point where the straight lines perpendicular to each wheel of a car meet when using the
 
Ackerman model
The
 
slope
 
of
 
the
 
road
 
in
 
curves
 
to
 
counteract
 
the
 
centripetal
 
force
 
when
 
driving
 
at
 
high
 
velocities
When
 
the
 
shortcut
 
from
 
one
 
point
 
to
 
another
 
is
 
taken
 
rather
 
than
 
following
 
the
 
curve’s
 
path
) (
Die
 
richtige
 
Antwort
 
lautet:
 
The
 
point
 
where
 
the
 
straight
 
lines
 
perpendicular
 
to
 
each
 
wheel
 
of
 
a
 
car
 
meet
 
when
 
using
 
the
 
Ackerman
 
model
)


 (
FRAGE
 
37
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
03
)

 (
What
 
are the
 
properties of
 
a fail-safe safety
 
system?
Wählen
 
Sie
 
eine
 
Antwort:
The
 
safety
 
system
 
prevents
 
that
 
failures
 
can
 
occur.
At
 
least
 
the
 
remaining
 
part
 
of
 
the
 
system
 
continues
 
to
 
work.
 
Either
 
it
 
shows
 
a
 
fault-free
 
operation
 
or
 
a
 
total
 
failure.
Every
 
possible
 
failure
 
is
 
handled
 
by
 
the
 
safety
 
system.
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Either
 
it
 
shows
 
a
 
fault-free
 
operation
 
or
 
a
 
total
 
failure.
)


 (
FRAGE
 
38
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
04
)

 (
What
 
does
 
the
 
term
 
V2X
 
stand
 
for?
Wählen
 
Sie
 
eine
 
Antwort:
Vehicle-to-vehicle
Vehicle-to-pedestrian
 
Vehicle-to-device
 
Vehicle-to-everything
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Vehicle-to-everything
)


 (
FRAGE
 
39
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
04
)

 (
Which
 
communication
 
allows
 
a
 
vehicle
 
to
 
communicate
 
with
 
components
 
of
the
 
street
 
system?
Wählen
 
Sie
 
eine
 
Antwort:
Vehicle-to-vehicle
Vehicle-to-infrastructure
 
Vehicle-to-device
 
Vehicle-to-grid
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Vehicle-to-infrastructure
)


 (
FRAGE
 
40
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
04
)

 (
Which
 
transmission
 
medium
 
is
 
used
 
for
 
V2X
 
communication?
Wählen
 
Sie
 
eine
 
Antwort:
Optical
 
fiber
Air
Twisted pair cable
 
Coaxial
 
cable
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Air
)


 (
FRAGE
 
41
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
04
)

 (
What
 
does
 
'DSRC'
 
stand
 
for?
Wählen
 
Sie
 
eine
 
Antwort:
Dedicated
 
Short
 
Radar
 
Communication
Dedicated Short 
Range Component
 
Driving Short Range Communication
 
Dedicated
 
Short
 
Range
 
Communication
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Dedicated
 
Short
 
Range
 
Communication
)


 (
FRAGE
 
42
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
04
)

 (
Which
 
of
 
the
 
following
 
is
 
no
 
layer
 
of
 
the
 
OSI
 
model
 
for
 
network
 
protocols?
Wählen
 
Sie
 
eine
 
Antwort:
Data
 
Link
 
Layer
Localization 
Layer
 
Application 
Layer
 
Session
 
Layer
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Localization
 
Layer
)


 (
FRAGE
 
43
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
04
)

 (
What
 
is
 
the
 
C-V2X
 
based
 
on?
Wählen
 
Sie
 
eine
 
Antwort:
GPS
 
network
WLAN
 
network
 
Vehicle network
 
Cellular
 
network
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Cellular
 
network
)


 (
FRAGE
 
44
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
04
)

 (
Which
 
of
 
the
 
PC5-based
 
communication
 
modes
 
includes
 
the
 
resource
allocation
 
by
 
so-called
 
eNBs?
Wählen
 
Sie
 
eine
 
Antwort:
Mode
 
1
Mode
 
4
Mode
 
3
Mode
 
2
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Mode
 
3
)


 (
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58
DLMDSEAAD01_MC_leicht/Lektion
 
05
)

 (
How
 
is
 
the
 
ethical
 
theory
 
called
 
that
 
encourages
 
decisions
 
and
 
actions
 
that
maximize
 
happiness?
Wählen
 
Sie
 
eine
 
Antwort:
Ultimatism
Dentology
 
Utilitarianism
 
Deontology
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Utilitarianism
)


 (
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46
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
05
)

 (
How
 
is
 
the
 
ethical
 
theory
 
called
 
that
 
values
 
the
 
consequences
 
of
 
the
 
action
less
 
than
 
the
 
action
 
itself?
Wählen
 
Sie
 
eine
 
Antwort:
Deontology
Utilitarianism
 
Dentology
 
Ultimatism
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Deontology
)


 (
FRAGE
 
47
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
05
)

 (
What
 
is
 
the
 
name
 
of
 
one
 
of
 
the
 
first
 
thought
 
experiments
 
of
 
trade-off
situations
 
between
 
life
 
and
 
death?
Wählen
 
Sie
 
eine
 
Antwort:
Trail
 
problem
Trill problem
 
Trolley
 
problem
 
Troll
 
problem
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Trolley
 
problem
)


 (
FRAGE
 
48
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
05
)

 (
What
 
are
 
peer-to-peer
 
services
 
with
 
regard
 
to
 
new
 
mobility?
Wählen
 
Sie
 
eine
 
Antwort:
Private
 
car
 
owners
 
offer
 
rides
 
to
 
people
 
over
 
internet
 
platforms
 
in
 
the
 
case
 
when
 
they
 
drive
 
in
any
 
case.
Private
 
car
 
owners
 
offer
 
their
 
cars
 
to
 
car
 
sharing
 
fleets
 
over
 
internet
 
platforms.
 
Private car owners that do a
 
travel only with the purpose
 
to earn money.
Car
 
sharing
 
fleets
 
that
 
offer
 
vehicles
 
for
 
people
 
that
 
do
 
not
 
own
 
a
 
private
 
car.
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Private
 
car
 
owners
 
offer
 
rides
 
to
 
people
 
over
 
internet
 
platforms
 
in
 
the
 
case
 
when
 
they
 
drive
 
in
 
any
 
case.
)


 (
FRAGE
 
49
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
05
)

 (
What
 
are
 
private
 
taxi
 
services
 
with
 
regard
 
to
 
new
 
mobility?
Wählen
 
Sie
 
eine
 
Antwort:
Private
 
car
 
owners
 
offer
 
their
 
cars
 
to
 
car
 
sharing
 
fleets
 
over
 
internet
 
platforms.
Private
 
car
 
owners
 
offer
 
rides
 
to
 
people
 
over
 
internet
 
platforms
 
in
 
the
 
case
 
when
 
they
 
drive
 
in
 
any case.
Car
 
sharing
 
fleets
 
that
 
offer
 
vehicles
 
for
 
people
 
that
 
do
 
not
 
own
 
a
 
private
 
car.
Private
 
car
 
owners
 
that
 
do
 
a
 
travel
 
only
 
with
 
the
 
purpose
 
to
 
earn
 
money.
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Private
 
car
 
owners
 
that
 
do
 
a
 
travel
 
only
 
with
 
the
 
purpose
 
to
 
earn
 
money.
)


 (
FRAGE
 
50
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
05
)

 (
A
 
self-driving
 
car
 
perceives
 
a
 
group
 
of
 
ten
 
people
 
on
 
the
 
street
 
and
 
is
 
not
able
 
to
 
break
 
and
 
thus
 
would
 
collide
 
with
 
the
 
group
 
killing
 
ten
 
people.
 
If
 
it
 
tries
 
to
 
evade
 
it
 
would
 
crash
 
into
 
a
 
wall
 
and
 
would
 
kill
 
the
 
driver.
If the car decides
 
to do the
 
evasive maneuver, what
 
would be the
 
ethical
 
principle
 
it
 
acts
 
after?
Wählen
 
Sie
 
eine
 
Antwort:
It
 
acts
 
after
 
the
 
ethical
 
principle
 
of
 
Utilitarianism.
It
 
is
 
a
 
mixture
 
of
 
Utilitarianism
 
and
 
Deontology.
 
It
 
does
 
not
 
act
 
after
 
a
 
particular
 
principle.
It
 
acts
 
after
 
the
 
ethical
 
principle
 
of
 
Deontology.
) (
Die
 
richtige
 
Antwort
 
lautet:
 
It
 
acts
 
after
 
the
 
ethical
 
principle
 
of
 
Utilitarianism.
)


 (
FRAGE
 
51
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
05
)

 (
An
 
autonomous
 
vehicle
 
causes
 
an
 
accident.
Who
 
is
 
responsible?
Wählen
 
Sie
 
eine
 
Antwort:
The
 
passenger
There
 
is
 
no
 
explicit
 
solution
 
The car
The
 
car
 
manufacturer
) (
Die
 
richtige
 
Antwort
 
lautet:
 
There
 
is
 
no
 
explicit
 
solution
)


 (
FRAGE
 
52
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
02
)

 (
Of
 
how
 
many
 
satellites
 
does
 
the
 
GPS
 
system
 
consist?
Wählen
 
Sie
 
eine
 
Antwort:
25
23
22
24
) (
Die
 
richtige
 
Antwort
 
lautet:
 
24
)


 (
FRAGE
 
53
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
02
)

 (
Which
 
of
 
the
 
following
 
global
 
navigation
 
satellite
 
systems
 
belongs
 
to
 
the
European
 
Union?
Wählen
 
Sie
 
eine
 
Antwort:
Galileo
GPS
Beidou
 
GLONASS
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Galileo
)


 (
FRAGE
 
54
 
VON
 
58
DLMDSEAAD01_MC_leicht/Lektion
 
01
)

 (
Which
 
of
 
the
 
following
 
is
 
no
 
type
 
of
 
Bayes
 
filter?
Wählen
 
Sie
 
eine
 
Antwort:
Particle
 
filter
Unscented
 
Kalman
 
filter
 
Tschebyscheff filter
 
Extended
 
Kalman
 
filter
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Tschebyscheff
 
filter
)


 (
FRAGE
 
55
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
01
)

 (
What
 
is
 
dead
 
reckoning?
Wählen
 
Sie
 
eine
 
Antwort:
Process
 
of
 
calculating
 
the
 
current
 
position
 
by
 
fusing
 
IMU
 
and
 
GPS
 
information.
Process
 
of
 
calculating
 
the
 
current
 
position
 
by
 
using
 
a
 
previously
 
determined
 
position.
 
Process
 
of
 
calculating
 
the
 
current
 
position
 
by
 
using
 
information
 
from
 
satellites.
Process
 
of
 
calculating
 
the
 
current
 
position
 
by
 
using
 
global
 
localization.
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Process
 
of
 
calculating
 
the
 
current
 
position
 
by
 
using
 
a
 
previously
 
determined
 
position.
)


 (
FRAGE
 
56
 
VON
 
58
DLMDSEAAD01_MC_mittel/Lektion
 
02
)

 (
By
 
means of which
 
mechanism can the depth
 
perception of a
 
stereo camera
be
 
improved?
Wählen
 
Sie
 
eine
 
Antwort:
Projection
 
of
 
structure
 
light
CMOS
 
technology
 
Stitching
 
algorithms
 
Dichroic
 
prism
) (
Die
 
richtige Antwort lautet: Projection of structure light
)


 (
FRAGE
 
57
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
02
)

 (
What
 
does
 
the
 
term
 
'Selective
 
Availability'
 
describe?
Wählen
 
Sie
 
eine
 
Antwort:
An
 
intentional
 
corruption
 
of
 
the
 
IMU
 
system
 
clocks
 
and
 
the
 
gyroscopes
 
resulting
 
in
 
much
lower
 
positioning
 
accuracy
 
than
 
theoretically
 
possible.
An
 
intentional
 
corruption
 
of
 
the
 
GPS
 
system
 
clocks
 
and
 
the
 
ephemeris
 
resulting
 
in
 
much
 
lower
 
positioning
 
accuracy
 
than
 
theoretically
 
possible.
An
 
automatic
 
selection
 
of
 
the
 
particular
 
satellites
 
that
 
are
 
necessary
 
for
 
the
 
global
 
localization
 
of
 
a
 
device
 
that
 
uses
 
a
 
global
 
navigation
 
satellite
 
system.
An
 
automatic
 
selection
 
between
 
satellites
 
and
 
pseudolites
 
to
 
obtain
 
the
 
optimal
 
performance
 
for
 
devices
 
that
 
use
 
a
 
global
 
navigation
 
satellite
 
system.
) (
Die
 
richtige
 
Antwort
 
lautet:
 
An
 
intentional
 
corruption
 
of
 
the
 
GPS
 
system
 
clocks
 
and
 
the
 
ephemeris
 
resulting
 
in
 
much
 
lower
 
positioning
 
accuracy
 
than
 
theoretically
 
possible.
)


 (
FRAGE
 
58
 
VON
 
58
DLMDSEAAD01_MC_schwer/Lektion
 
01
)

 (
Which
 
of
 
the
 
following
 
is
 
no
 
layer
 
of
 
the
 
hierarchical
 
model
 
of
 
the
 
path
planning
 
algorithm?
Wählen
 
Sie
 
eine
 
Antwort:
Localization
 
planning
Behavioral
 
planning
 
Motion planning
 
Mission
 
planning
) (
Die
 
richtige
 
Antwort
 
lautet:
 
Localization
 
planning
)

image5.png




image6.png




image7.png




image8.png




image9.png
PN —o
U Uil —e.




image10.png




image11.png




image12.png




image13.png




image14.png
Path tracker

Feedback




image15.png




image16.png




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png




image23.png




image24.png




image25.png




image26.png




image27.png




image28.png




image29.png




image30.png




image31.png




image32.png




image33.png




image34.png




image35.png




image36.png




image37.png




image38.png




image39.png




image40.png




image41.png




image42.png




image43.png




image44.png




image45.png




image46.png




image47.png




image48.png




image49.png




image50.png




image51.png




image52.png




image53.png




image1.png




image54.png




image2.png




image3.png




image4.png




