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1. How many different levels of automation are defined by the SAE?
six levels
2. Which level of automation is described as “conditional driving automation?”
level 3 automation
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1. Please complete the following sentence.
Actuators are responsible for generating outputs and executing motions.

2. Which of the following hardware components belong to the exteroceptive sensors?
· LIDAR
· RADAR
· GPS
· IMU

1.3 
1. Please complete the following sentence.
Object tracking is part of the perception of a self-driving vehicle.
2. Which of the following software modules represents the last part of the software stack?
· perception
· control
· trajectory planning
· localization
3. What is the purpose of the perception within a self-driving vehicle?
The purpose of the perception module of a self-driving vehicle is to generate an accurate representation of the environment through which the vehicle is maneuvering.

1.4  
1. Please name two different risk indicators that are used to evaluate situational risks.
time-to-collision (TTC) and time-to-react (TTR)
2. Which of the following are simulation software for autonomous driving?
· CarMaker
· Carsim
· Kalman filter
· PID controller

1.5  
1. What is likely to be the top use case of self-driving vehicles?
robo-taxis

2.1 
1. To which kind of coordinate system are the GPS measurements related?
· World coordinate system
· Local coordinate system
· Camera coordinate system

2. To which kind of coordinate system are the IMU measurements related?
· World coordinate system
· Local coordinate system
· Camera coordinate system

2.2 
1. What is a pseudolite?
A pseudolite is a terrestrial transmitter that transmits signals imitating those transmitted by satellites. For GNSS receivers, those systems are seen as additional satellites and are used to increase the accuracy of GNSSs.
2. How many carrier frequencies are transmitted by GPS and what are they called?
There are two frequencies, L1 and L2.
3. Which of the following are components of the L1 carrier frequency modulation of GPS?
· C/A code
· Navigation message
· GNSS
4. What is the selective availability (SA)?
The selective availability (SA) was directed by the Department of Defense to intentionally corrupt the GPS system clocks and the ephemeris resulting in much lower positioning accuracy than theoretically possible.

2.3 
1. Which components make up an IMU to measure acceleration and angular velocity?
three accelerometers and three angular rate sensors
2. How often is the measurement output of an accelerometer integrated to obtain a translation?
twice
3. Which physical quality is the basis of a gyroscope?
· Coriolis force
· acceleration
· velocity

2.4 
1. Which of the following statements is true?
· LIDARs using a pulsed approach measure the time difference between the emission and reception of a light pulse to calculate the distance.
· LIDARs using a pulsed approach measure the frequency difference between emission and reception of a light pulse to calculate the distance.
2. Please name two different LIDAR principles.
scanning and flash LIDARs

2.5 
1. Please name three modulation approaches used for RADAR systems.
pulsed wave, continuous wave, and frequency modulated continuous wave
2. Which modulation approach is used for long-range RADARs?
frequency modulated continuous wave
3. Please complete the sentence.
The wavelength used by LIDAR is smaller than the wavelength used by RADAR.
2.6 
1. Please name two technologies of image sensors.
CCD and CMOS sensors
2. What is stitching?
· the fusion of multiple different sensor types to a common representation
· the merging of multiple camera images with possibly overlapping fields-of-view to produce a panorama-like image
· the color separation technique used for image sensors
3. What is the main component of a CCD sensor?
the photodiode
3.1 
1. Please name two ways that redundancy can be established.
fail-safe and fail-operational

3.2 
1. Please name the three different models used for the dynamics of a moving vehicle.
longitudinal, lateral, and vertical vehicle model
2. Which vehicle model captures the suspension system of a vehicle?
· longitudinal vehicle model
· lateral vehicle model
· vertical vehicle model
3. What is the bicycle model used for?
to simplify the lateral vehicle dynamics
3.3 
1. Please name two different braking technologies.
electro-hydraulic and electro-mechanical braking systems

3.4 
1. Please complete the sentence.
The look-ahead distance depends on the speed of the ego vehicle.
2. What is captured by a static engine maps?
· the relationship between the engine and the brake torque
· the relationship between the engine torque and the engine speed
· the relationship between the throttle opening angle and the engine torque

3.5 
1. What is the Moral Machine?
The Moral Machine is a platform used to gather human perspective on moral decisions that are made by artificial intelligence.

4.1 
1. What is the communication between vehicles called?
vehicle-to-vehicle communication
2. Which of these is not a subtype of V2X?
· vehicle-to-pedestrian
· vehicle-to-GPS
· vehicle-to-infrastructure
3. What is the difference between V2X and Car2X?
there is no difference
4.2 
1. Please name two protocols used for V2X.
dedicated short range communication and C-V2X
2. What kind of communication does PC5-based communication use?
· downlink
· sidelink
· uplink

4.3 
1. Please name two rough classes of cyber-attacks on V2X systems.
attacks on the system and attacks on the user
2. What does DoS stand for?
· denial of service
· detection of signal
· denial of subtypes

5.1 
1. Please name two ethical theories, which can be used to evaluate the behavior of self-driving vehicles.
utilitarianism and deontology

5.2 
1. Please name three possible scenarios for autonomous vehicles in car sharing services.
autonomous valet parking, vehicle-on-demand, and full automation using driver for extended availability
2. What is a peer-to-peer service in the context of transportation?
Private car owners offer rides to people over internet platforms when they are driving somewhere and can offer a ride to someone.

5.3 
1. Which exterior sensor provides the most advantages when located on the roof of a vehicle and thus need special attention when incorporating it into the chassis design?
LIDAR












