
Autonomous vehicles

Questions will focus on:

● Ethical
● Environmental
● Legal



Autonomous vehicles

Autonomous vehicles include self-driving cars 
and other road vehicles. 

In principle they could include other vehicle 
types, for example drones etc…

● technology relies on sensing the wider world
● algorithms then determine the action the 

vehicle should take
● creates a set of legal and ethical issues



Autonomous vehicles
How they work:

Create a “map” of their surroundings based on sensors:

● radar sensors monitor the position of nearby vehicles;
● video cameras detect traffic lights, read road signs, track 

other vehicles, and look for pedestrians;
● lidar (light detection and ranging) sensors bounce pulses 

of light off the car’s surroundings to measure distances, 
detect road edges, and identify lane markings;

● ultrasonic sensors in the wheels detect curbs and other 
vehicles when parking



Autonomous vehicles
Software processes all the inputs, plots a path, and sends 
instructions to the car’s actuators, which control 
acceleration, braking, and steering.

Hard-coded rules, obstacle avoidance algorithms, predictive 
modeling, and object recognition help the software follow 
traffic rules and navigate obstacles.

This is complex software which requires the vehicle to be 
able to respond in similar ways to humans. Essentially it’s 
using a form of AI.



Autonomous vehicles
Such vehicles already exist - to a greater or less degree.

● cruise control
● self parking systems
● the DLR - has operated autonomously since 1987
● aircraft autopilot  - can land a plane under supervision

● companies such as Google (Waymo), Tesla, Honda and 
Mercedes all have significantly autonomous vehicles in 
development

● in 2021 Honda and Mercedes both got US legal approval 
for a level 3 vehicle; other manufacturers are at level 2 or 
below



Autonomous vehicles
Levels of autonomy:
● Level 0 = 100% human control
● Level 1 = hands on shared control - e.g. cruise control
● Level 2 = “hands off” control - although usually the driver 

still need to show they are in control. e.g. cruise control 
and lane keeping technology

● Level 3 = “eyes off” - full control in routine conditions, 
although driver must still be able to respond with a 
timed gap

● Level 4 = “mind off” - car must be able to abort the 
journey if necessary

● Level 5 = no steering wheel required



Autonomous vehicles
Advantages:
● safety - good algorithms should mean autonomous 

vehicles are safer than human drivers
● fuel efficiency
● handles tricky jobs - like parking
● time efficient at high levels

Disadvantages:
● legal and ethical issues
● expensive
● algorithms are complex
● risk of hacking - Computer Misuse Act
● data protection - Data Protection Act



Autonomous vehicles
“Automated driving systems could prevent 47,000 serious 
accidents and save 3,900 lives over the next decade through 
their ability to reduce the single largest cause of road 
accidents – human error,” - 88% of accidents caused by 
driver error

UK Society of Motor Manufacturers and Traders - April 2021

https://www.bbc.co.uk/news/technology-56906145



Autonomous vehicles
If auto-updates are necessary, when does a car’s life end?



Autonomous vehicles
Beta testing…



Autonomous vehicles
Legal issues:

UK law commission report January 2022 recommends:

● driver becomes the “user-in-charge”
● if anything goes wrong, the company behind the driving 

system would be responsible, rather than the driver
● user-in-charge cannot be prosecuted for offences arising 

directly from the driving task, such as dangerous driving, 
speeding or running a red light, but remains responsible 
for other tasks, including insurance and checking people 
are wearing seatbelts

https://www.bbc.co.uk/news/technology-60126014



Autonomous vehicles
UK law commission report January 2022 recommends:

● data to understand fault and liability following a collision 
must be accessible

● sanctions for carmakers who fail to reveal how their 
systems work

What impact does this have for data protection or design 
and patents?

https://www.bbc.co.uk/news/technology-60126014



Autonomous vehicles
The big ethical issue:

How do you program the algorithm?

A self-driving car with one person in it is headed towards a 
group of 5 pedestrians. If it crashes into them, they will all 
die. If it takes avoiding action, the driver will die.

What should the algorithm do?



Autonomous vehicles
What if the pedestrians are drunk and have wandered into 
the street?

What if they’re pensioners?

What if they’re children?

What if there’s one pedestrian and a family in the car?

What happens if you put a human driver in the same 
situation?



Autonomous vehicles

Key questions:

● What sort of technology is needed
● Pros and Cons
● EEL - ethical and legal particularly


