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What is a self-driving 
vehicle?  
 
Are these vehicles  
on our roads today?  
 
And more importantly, what  
benefits could they bring? 
 
  
 

Read on to get the answer to these questions and more.
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Let’s start at the beginning.  
What type of vehicles are we talking about?
Here we are going to use the term self-driving vehicle to  
talk about a vehicle that is entirely capable of driving itself,  
and is lawfully permitted to do so. 
 
Self-driving vehicles are sometimes called CAVs,  
which stands for connected and automated  
vehicles. 
 
You may also see the term connected and  
autonomous vehicles or sometimes driverless  
vehicles. 
 

Automated means that, in some  
specific circumstances or situations,  
the vehicle (and not a human driver)  
is responsible for the driving.         
Autonomous means the vehicle  
is entirely responsible for the driving,  
and no human interaction is required. 

Connected means the vehicle can  
share and exchange information and  
data through the internet – with  
mobile devices, with other vehicles,  
or with road infrastructure such as 
road signs. It also means a vehicle 
can connect with other networks,  
including emergency assistance  
services such as eCall (see box  
next page).   
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Here’s an example of how vehicle  
connectivity works 
 
 
eCall emergency assistance after  
a crash  
eCall automatically makes a free emergency  
call if a vehicle is involved in a serious crash. 
Since 2018, it has been compulsory for the  
system to be installed in all new cars and vans 
sold in Europe. eCall connects people inside the 
vehicle to an emergency response centre, and 
sends details about the vehicle location, time  
of crash, vehicle ID and direction of travel, to  
enable emergency services to respond quickly. 
 

How does connectivity  
help self-driving vehicles? 
 
 
Connected vehicles can  
receive data about traffic,  
speed limits, road conditions,  
other vehicles and other  
road users. They can also  
send information about  
where they are, and what’s  
around them, and update  
their software as required. 
 
Connectivity means that a vehicle  
can be aware of potential dangers or  
situations it will need to navigate, such  
as slow traffic ahead, a hazard on the road,  
or roadworks around the corner. 
 
It’s not just self-driving vehicles that use connectivity.  
 
Most new cars today are already connected! It’s how 
your satnav can plan and change your route based on 
live traffic data, or how you can pre-warm your car on 
a cold morning from an app on your phone. 



‘‘      The way people and goods 
are moved will change forever. 
Software is the beating heart 
of this revolution.         
Professor Paul Newman, Oxbotica   

‘‘
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What’s the difference 
between automation 
and autonomy? 
 
 

?
Many modern vehicles already  
have different types of automated  
safety technology to help prevent  
crashes and reduce the risk  
of death or serious injury  
if a crash does happen.  
 
Automated technologies can  
assist drivers with parking,  
braking and keeping within  
speed limits.

How does automation  
work? 
 
 Vehicle automation works  
in a similar way to a human  
driving, but instead of a driver  
using human senses, the vehicle  
uses a variety of sensors, systems  
and software to understand: 
 
● Where am I? 

What road am I on? What rules apply e.g. speed  
limits? What environmental conditions am I facing? 

 
● What potential hazards are around me? 

A vehicle ahead has braked suddenly – what do  
I need to do? What needs to happen if that  
pedestrian steps in the road without looking? 

 
● What should I do next to reach my  

destination safely? 
Accelerate, brake, steer, signal?

Different manufacturers are trying  
different approaches and technologies 
to accomplish these tasks.



Here’s an example of how vehicle  
automation works 
  
Automated technology like autonomous  
emergency braking (AEB) can help prevent road  
death and injury. For example: 
 
● Someone runs into the road ahead of a vehicle  
● The vehicle sensors detect the size, shape and 

position of the person 
 
● The driver receives a warning (e.g. alarms and  

steering wheel vibration) that there is  
something in the road ahead 

 
● If the driver takes no action, the AEB activates 

to stop the vehicle safely and prevent a collision. 

By mid-2022, AEB will be standard on all new cars 
and vans sold in the UK.

      Already more than half  
of new cars sold are available  
with at least one semi-autonomous 
driving feature, and the vast  
majority have some form  
of connected technology.         

Mike Hawes, CEO,  
Society of Motor Manufacturers  
and Traders. 1  
 

‘‘ ‘‘  



         Many people use the terms autonomous,  
automated, self-driving and driverless to mean 
the same thing, which can lead to confusion,” 
explains Dr Graeme Smith, Senior Vice  
President, External Affairs at Oxbotica and  
Director of Project Endeavour. “It’s important  
to understand that an autonomous vehicle is 
also highly automated. A truly autonomous  
car would decide on destination and route  
as well as control within the lanes.  
An automated car would follow orders about 
destination and route, and may only fulfil  
lane-keeping and car-following functions.

‘‘ 

‘‘ 
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Levels of automation  
 
Vehicle engineers have defined different levels  
of automation to explain vehicle capability and  
the driver’s role and responsibility for vehicle  
operation. 2,3 
 
At the lower levels, the driver is responsible for 
driving and must remain alert and attentive – but 
may be assisted by automated technologies for 
braking, stability control and lane-keeping. 
 

At the highest level, the 
vehicle is capable of  
operating safely on any 
road, in all conditions that  
a human driver could 
manage, but without any 
input from a human 
driver. This is described 
as full autonomy. 

The responsibilities and liability of a self-driving vehicle user.

Adapted from A User’s Guide to Vehicle Automation Modes by Edge Case Research under the terms of  
Creative Commons open attribution license. © 2021 Edge Case Research. All rights reserved. 

Find out more about who is responsible if a self-driving vehicle crashes at www.brake.org.uk/self-driving-vehicles.

Driving             Driving safety     Other safetyDriving              Driving safety     Other safety 

Increasing level Vehicle operating Human role Who is responsible for…? 
of automation mode  
 

Assistive Driving Human Human Human 
 
Supervised Eyes on Vehicle Human Human 

the road  
 
Automated Eyes off the  Vehicle Vehicle Human 

road in certain  
situations 

 
Autonomous No human driver Vehicle Vehicle Vehicle 
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How do connectivity and  
automation work together? 
 
Connectivity and automation can work together in  
a self-driving vehicle to protect people inside and  
outside the vehicle, manage traffic, and make safe  
and healthy journeys more accessible for everyone.

Here’s an example of how vehicle  
connectivity and automation work together 
  
● Motorway: a lane ahead is closed  
● The vehicle receives information about variable  

speed limits and lane closure from a traffic  
control centre 

 
● Intelligent speed assistance slows the vehicle  

to keep within speed limit 
 
● The vehicle indicates that it will move  
● Automated steering moves the vehicle out  

of the lane that will close 
 
● The vehicle receives information about  

stationary vehicles ahead, confirmed by  
onboard sensors 

 
● Gentle braking is applied to stop the vehicle  

at a safe distance from stationary traffic. 
 

      One of the keys  
to having truly  
fully autonomous  
is vehicles talking  
to each other.         
Mary Barra, CEO,  
General Motors 4 
 

‘‘ ‘‘ 



Brake 
 the road safety charitySelf-driving vehicles 101

Safety – elimination 
of human error

Fact: Human error, along with other factors,  
contributes to many road crashes that result in death 
or injuries (Department for Transport road casualty 
statistics). 6 

Find out more about UK road safety and how  
self-driving vehicle technologies may be 
able to improve road safety at  
www.brake.org.uk/self-driving-vehicles 

        The advent of autonomous driving represents  
a revolution for automotive safety.         
Hakan Samuelsson, CEO, Volvo Cars 5
 

‘‘ 1

‘‘ 

Self-driving  
vehicles do  
not get tired,  
distracted or  
intoxicated 

Self-driving  
vehicles are  
programmed  
to operate  
safely

+ E Fewer road 
deaths and 
serious  
injuries

Fewer  
crashes 

E

Traffic management – cleaner  
environment 

2

        We all know the very real problems that  
our urban areas face around the movement  
of people and goods: congestion, pollution  
and a worrying rise in private vehicle usage…  
Autonomous vehicle services, such as  
ridesharing, offer huge potential to tackle  
these challenges head on.         
Project Endeavour  7

‘‘ ‘‘ 
Fact: Air pollution, including from road vehicles, 
causes diseases such as asthma, stroke and lung  
cancer, and contributes to between 28,000 and 36,000 
deaths every year in the UK (Public Health England).8   

Widespread  
use of efficient,  
automated  
ridesharing  
services  

Automated  
delivery  
vehicles

+ E Less  
pollution

Fewer  
vehicles in  
towns and  
cities

E

What are the potential benefits of self-driving vehicles? 
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3 Better accessibility for people  
with mobility needs 

        [Self-driving vehicles] bring the potential for 
truly transformative change in the way people and 
goods are transported, offering significant  
improvements in safety, efficiency, mobility,  
productivity and user experience.        
UK Government, Centre for Connected and Autonomous Vehicles 9  
 

‘‘ ‘‘ 

Fact: Young people, older people and people with  
disabilities suffer most from restrictions to their  
personal mobility and have reduced access to  
education, employment and social activities  
(Society of Motor Manufacturers and Traders). 10 
  
Self-driving vehicles offer the potential for cheaper, 
more convenient and stress-free travel, particularly 
for these people. 11  

In Florida, USA, a company is developing and 
trialling a fleet of self-driving taxis to support 
mobility for the elderly in a retirement  
community with 750 miles of road. 12 
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I can see that self-driving 
vehicles could make a  
huge difference to how  
we all travel. How can  
I spot one on the road? 
 

We’re still some way from  
a world where fully  
autonomous vehicles are  
the norm on our streets,  
but some of the technology  
used by self-driving vehicles  
is already available in many vehicles. 
 
There is often no way of telling just by  
looking which vehicles are automated  
and which aren’t. Sensors may be hidden,  
and even if a vehicle is fitted with  
automated safety technology, a driver  
may choose to switch it off. 
 
Self-driving vehicles used in trials on public  
roads are always clearly marked. 
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When will self-driving  
vehicles become a reality 
on our streets? 
 
To enable self-driving vehicles to  
become an everyday reality, challenges  
relating to safety, road infrastructure,  
data security, liability and insurance, are  
being addressed by industry and governments  
across the world. 
 
Self-driving vehicles must be able to operate safely  
in complex environments, and deal with constant  
variations in human behaviour, weather conditions 
and journey routing. 
 
Different road environments also pose particular  
challenges: 
 
● Urban areas are densely populated, with people 

walking, riding and driving in close proximity. 
 
● Rural roads may have insufficient road markings  

to work with certain sensors, less robust network 
capability and a reduced ability for connected  
technologies to operate. 

 
The first self-driving vehicles outside of trials will 
probably be seen in closed and controlled road  
systems, such as construction sites or on motorways, 
where there is greater consistency in the road  
environment. 

Why is it taking so long? 
 

A UK Government organisation has created a  
Connected and Automated Mobility Roadmap, which  
includes 492 milestones on the path to a safer and more 
efficient transport system by 2030. These milestones 
focus on safety, standardisation and services. 14  
 
There is much work to do and the UK’s track record  
in road safety and transport innovation provides us with 
strong foundations to get there. This is highlighted by 
the depth and variety of on- and off-road trials that  
are taking place across the UK. 15  

        To assure the safety of [self-driving vehicles] 
we need to understand how the systems operate  
in a wide array of real-world scenarios.         
UK Government 13  
 

‘‘ 

‘‘ 
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Live trials of self-driving  
vehicles in city centres  
 
In 2019, the DRIVEN project demonstrated  
a fleet of six self-driving passenger cars in 
Stratford, London. 20  
 
Project Endeavour is an ongoing project that  
is focused on scaling the deployment of  
autonomous vehicle services in the UK.  
The project conducted its first live trials of  
self-driving vehicles in a city centre location  
in Oxford in October 2020, with trials taking 
place across other city locations, including 
London, in 2021. The project is working  
closely with local authorities and the public, 
and aims to inspire public trust and define  
a safety assessment scheme. 
 
Find out more at www.projectendeavour.uk 21 

A snapshot of UK trials 
 
  
Self-driving pod shuttle service  
In 2017, the GATEway project invited the general 
public to take part in a driverless pod shuttle  
service trial around Greenwich and gathered  
their opinions on the experience. 16  
 
 
Ride-sharing services  
MERGE Greenwich created a sophisticated  
transport simulation to evaluate how self-driving 
vehicles could provide ride-sharing services. 17  
 
Truck platooning to improve  
fuel efficiency  
Platooning is the use of connectivity and  
automation technologies to allow multiple trucks  
to travel safely in close proximity. The driver of  
the lead vehicle controls the speed, acceleration 
and braking of the whole platoon. Rigorous  
off-road trials have been carried out in the UK  
and there are plans to conduct on-road trials. 18  
 
Real-life testing scenarios 
 
The Smart Mobility Living Lab in London is an 
urban testbed for transport and mobility  
solutions. Locations in Greenwich and Stratford 
provide a complex, uncontrolled testing  
environment, where self-driving vehicles can  
interact with live traffic and other road users. 19

Find out more about self-driving vehicles at www.brake.org.uk/self-driving-vehicles
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