
UK AUTODRIVE
bRITAIn’s lARgEsT TRIAl   
Of AUTOnOmOUs AnD  
cOnnEcTED VEhIclEs

The UK Government-supported 
Autodrive Project trialled a range of 
autonomous and connected vehicles – 
supplied by Ford, Jaguar Land Rover, 
Tata Motors and autonomous pod 
specialist Aurrigo – over a three-year 
period starting in 2015.

It evaluated seven connected vehicle 
technologies, some of which could be 
rolled out almost immediately, while 
others – as the project’s final report 
concludes – remain works in progress.

Led by Arup with support from more 
than a dozen public and private sector 
partners, the project took place on 
the public roads (and pavements) of 
Coventry and Milton Keynes.

cOnnEcTED VEhIclEs
In the near- to mid-term – thanks 
in part to new rules approved by the 
European Commission this year – 
connected technology is likely to have a 
more immediate impact on UK drivers 
than wholly autonomous vehicles.

The Autodrive Project tested the 
following technologies: 

Electronic emergency brake light  
Provides a warning when a vehicle 
ahead suddenly brakes – especially 
useful when driver is unable to see 
the lights of the vehicle in front due 
to weather conditions, road layout or 
other vehicles in between.

Conclusion: has “strong potential” to reduce 
road accidents, although more refinement 
is needed; e.g. in defining the timing of the 
driver alerts and determing whether the 
braking vehicle should continue to send 
warning signals once it has come to a stop.
Green light optimal speed advisory 
Sends traffic light information to allow the 
connected car to calculate optimal speed 
for approaching the lights to improve traffic 
flow and reduce emissions.
Conclusion: needs more work on the 
roadside infrastructure, including the 
signalling and phasing of the connected 
traffic lights.
Emergency vehicle warning
Sends a signal directly from an emergency 
vehicle to nearby connected cars advising 
of its approach and direction.
Conclusion: effective and could be 
introduced in the near future.
Intersection movement assist

Warns the driver when it is unsafe to 
enter an intersection, due to a high 

probability of collision with other 
vehicles.

Conclusion:  worked within 
the parameters of the 
trial (which focused on 
T-junctions), but real-
world is more complex. 
More work and more 
connected vehicles are 
necessary before this 
technology can reach 
maturity.

Intersection priority 
management

Assigns priority when two or 
more connected vehicles come to 

an intersection without priority signs 
or traffic lights.

Conclusion: the most futuristic as it relies on 

100% of cars being connected. Unlikely to 
appear until after automated vehicles are 
“well integrated”.
In-vehicle signage 
Sends information about road 
conditions, congestion or incidents 
direct to the in-car display, rather than 
relying on expensive gantry systems.
Conclusion: more work required to 
standardise the signals sent to drivers.
Collaborative parking
Provides real-time information about 
free parking spaces either in the vicinity 
or close to the driver’s final destination. 
Conclusion: could be introduced in the 
near future.

sElf-DRIVIng VEhIclEs
Jaguar Land Rover and Tata Motors’ 
self-driving vehicles started the trial 
process on test tracks and graduated to 
a demonstration of driving in Coventry’s 
busy mixed-use city centre.

By the end of the project, the 
manufacturers had made major 
progress in terms of autonomous 
vehicle (AV) capability, but the trial also 
highlighted a number of challenges in 
the path of AV development.

These include: synchronising the 
processing speeds between different 
elements of the AV ecosystem so they 
all operate within the same timeframe, 
pedestrian avoidance, dealing with 
potholes and relying solely on GPS to 
keep vehicles in the correct lane.

The trial’s pavement-based Aurrigo 
self-driving pods are the type of last-
mile technology which could solve 
the challenge of connecting various 
transport modes for both passengers 
and parcels for a commercial rate as 
low as £3 per journey.
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mark Sutcliffe has a background in 
automotive journalism, specialising in 
the corporate fleet and company car 
sector. More recently, he has taken a 
special interest in electric vehicles and 
sustainable mobility. He launched the 

#walk1000miles initiative in 2014 and authored a white paper 
on company car fleet uptake of electric vehicles in 2016 and 
writes for a number of transport and business publications.

  Geoff 
Snelson, 
director of 
strategy 
and futures, 
milton Keynes 
City Council, 
with Aurrigo 
autonomous 
pods in the town

From the initial brief, we have moved 
on to lay a significant foundation for 

the many projects that will now follow 
– delivering not just a new generation 

of vehicles, but also a body of work 
that will help define the future roads

Tim Armitage, UK Autodrive 

project director
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T here are still large numbers of 
sceptics who insist that self-
driving vehicles will never be  
tolerated on British roads. Yet 

they are already here. 
The biggest test of connected and autono-

mous vehicles (CAVs) completed a three-
year trial involving more than a dozen vehi-
cles in Coventry and Milton Keynes last year 
and has just published some key findings.

In the USA, Waymo has been pioneering 
self-driving cars for more than a decade 
and, after recording more than a million 
autonomous miles last year, its test fleet 
is currently clocking up 25,000 miles of  
autonomous driving every day. 

In France, a fleet of self-driving Renault 
Zoes is about to hit the streets of Paris while  

in the Midlands, trialling a cutting edge 
MaaS app has given transport planners at 
Transport for the West Midlands (TfWM) the 
confidence to bid for – and win – £20 million 
of Government funding to establish the UK’s 
first Future Mobility Zone.

Significant progress is being made on  
several fronts, but while academically-
driven projects like UK Autodrive in 
Coventry/Milton Keynes are eager to share 
the results of their research, the commer-
cially-focused projects like Waymo tend to 
be less forthcoming with their data.

The over-riding objectives of these trials 
are generally three-fold: test and refine the 
convergent technologies needed to facili-
tate the roll-out of genuinely autonomous 
vehicles, eliminate any safety issues and 

measure – and in some cases mould – pub-
lic attitudes to CAVs.

Over the following pages, we examine four 
of the most advanced CAV and intelligent 
mobility trials and analyse their findings. 

Connected and autonomous vehicles, MaaS and intelligent transport 
systems are moving from the lab into the real world. More than 100 smart 
mobility trials are currently underway across the planet. Here, we look at 

four of the most advanced projects and analyse some of their findings.



PARIs-sAclAy 
AUTOnOmOUs lAb
bRIngIng AUTOnOmOUs 
VEhIclEs TO ThE sTREETs   
Of PARIs

Renault is extending autonomous 
vehicle (AV) testing to the French 
capital after the completion of a pilot 
scheme in Normandy.

In the initial stages of its AV test 
programme, Renault teamed up 
with global public transport provider 
Transdev and a number of technology 
partners to trial an on-demand shared 
mobility service in the city of Rouen to 
evaluate AVs on the open road.

Using four electric Renault Zoe 
cars and a Lohr i-Cristal autonomous 
shuttle bus, the Rouen Autonomous 
Vehicle Lab allowed subscribers to 
hail a vehicle via a smartphone app 
at one of 17 stops along a 10km route 
in the city’s Technopole du Madrillet 
business park. 

The vehicles had autonomous driving 
capability, but were also overseen by 
on-board safety operators and a fleet 
control centre which could slow or stop 
the vehicles remotely.

After a closed testing phase, the 
on-demand service was made 
available to the public for three 
months last autumn, during which the 
technology was fine-tuned and insight 
into public attitudes was monitored.

A Renault spokesperson says: 
“The main advantage of this kind 
of on-demand service is that 
it is more convenient for 
passengers while 
offering lower 
operating costs to 
public transport 
providers. 

“Trial participants have been very 
enthusiastic about the technology – 
although most are ‘early adopters’ so they 
may be somewhat biased. 

“We believe this sort of ‘real world’ 
testing is important to establishing 
public acceptance of AVs. There are still 
some legal obstacles to on-demand and 
autonomous driving, but Renault is aiming 
to make them available by 2022.”

The new phase of testing will take place 
in the suburb of Saclay, to the south-west 
of the capital, where the university and 
local community is fully engaged in the 
programme.

Operating on dedicated lane and public 
and campus streets, the five AVs will 
supplement the existing Saclay Plateau 
transportation systems. This phase of 

the project is specifically designed 
to familiarise citizens and 

stakeholders with the 
systems, expand their use 

and build a regulatory 
framework that 

notably includes 

the safety approval process.
The i-Cristal autonomous shuttle 

will connect the Saclay Plateau 
neighbourhood with Massy station 
outside of normal public transport 
operating hours on dedicated bus 
lanes over a 6km route between 
midnight and 3am.

The fleet of Renault Zoes will operate 
on a similar basis to the Rouen project 
across the Paris-Saclay University 
campus, where participants will 
record user views and expectations 
on service quality, mobile app usability 
and in-vehicle comfort.

Valérie Pecresse, president of the 
Île-de-France Region and president 
of Île-de-France Mobilités, says: 
“This experiment is a crucial step in 
preparing future public transportation 
systems, and, more particularly, as we 
roll out new services for inhabitants of 
the region that complement existing 
transportation systems at night, 
during off-peak periods and  
in underserved areas.”

The project report says this new 
class of vehicle blurs the lines between 
public and private transport. 

To underline this, at the end of the 
trial, a ‘grand finale’ demonstration 
was staged in which passengers 
arrived in a connected or autonomous 
car that parked itself before 
passengers were transferred to a fleet 
of 10 Aurrigo pods for the short journey 
to Milton Keynes Central station.

During the trial, Cambridge University 
researchers conducted two national 
surveys of attitudes to self-driving cars. 

The first, in 2016, found that the 
public were open-minded about the 
technology (35% said they would use 
one), while the second, in 2018, found a 
slight hardening of attitudes, with 33% of 
respondents now saying they would use 
a self-driving vehicle.

Using a complex model traffic 
environment, Cambridge teams 
concluded that self-driving vehicles 
could have a markedly beneficial effect 
on traffic flows, mainly as a result of 
these vehicles having a better driving 
discipline (and less variability) than 
conventional human-driven cars. 

The study found that congestion 
levels (as measured by journey delay 
times) could be reduced by as much as 
25-30% if all the vehicles on our roads 
were replaced by fully self-driving ones.

However, this study did not take 
into account the additional journeys 
that would be generated by the more 
widespread availability of self-driving 
technology, including empty cars 
travelling to pick up passengers, and 
by groups who currently aren’t able 
to drive – such as children, those with 
disabilities or due to old age.

For example, 15% of people said they 
would use AVs for going out socialising 
and drinking with friends, rather than 
relying on public transport.

Project director Tim Armitage says: 
“From the initial brief, we have moved 
on to lay a significant foundation for 
the many projects that will now follow 
– delivering not just a new generation 
of vehicles, but also a body of work 
that will help define the future roads, 
regulations and safeguards needed to 
accommodate them.”

WAymO
WORlD’s lARgEsT AV  
TEsTIng PROgRAmmE  
On PUblIc ROADs

Waymo – the now wholly independent 
Google spin-off – has been testing AV 
technology for the past decade.

According to figures released by 
the California Department of Motor 
Vehicles, Waymo vehicles covered 
some 1.2 million miles in that state 
in 2018, three times the company’s 
352,000 miles completed in 2017. 

The company’s disengagement rate 
– the frequency with which test drivers 
were required to take back control – 
fell to 0.09 per 1,000 self-driven miles, 
or one incident per 11,017 miles, 
almost twice the average distance 
its robot cars drove without human 
intervention in 2017 trials. 

GM Cruise’s 162 vehicles recorded 
447,621 miles in 2018, reporting 
86 disengagements, or one every 
5,205 miles. Apple’s estimated 70 
AVs reported 79,745 miles and 6,951 
disengagements, or about 11.5 miles 
per disengagement. 

While continuing to test in its home 
state of California, some of Waymo’s 
focus has shifted to Arizona, where the 
first commercial ride-hailing service 
featuring self-driving taxicabs is 
accessible to the public in certain parts 
of state capital Phoenix.

In December 2018, Waymo One was 
launched to a cohort of ‘early riders’ 
and, as we went to press, it still hasn’t 
been fully opened to the public.

Early riders are the first to jump on 
board in new driving areas to provide 
feedback on their experiences. Waymo 
uses this feedback to shape the way 
the service evolves. 

Since launch, Waymo One’s fleet 
of hybrid Chrysler Pacificas and all-
electric Jaguar I-Paces has expanded 
to serve more than 1,000 customers 
in the Chandler, Mesa, Tempe and 
Gilbert areas of Phoenix.

A Waymo spokesperson says: 
“Over the past two years, we’ve found 
Arizonans to be welcoming and excited 
by the potential of this technology 
to make our roads safer. Our 
autonomous fleet logs 
more than the equivalent 
of two years of driving 
(25,000 miles) every 
single day and we’ve 
received a lot of positive 

reception in the communities in which 
we drive.”

Waymo is also working closely with 
Valley Metro – the regional transportation 
authority – to explore mobility solutions 
that use self-driving technology to better 
connect travellers with Phoenix’s existing 
buses and light rail.

The first phase of the partnership 
launched in August 2018, allowing 
Valley Metro employees to connect 
with public transportation by using the 
Waymo app to hail a ride to take them to 
their nearest public transport node.

The partnership is due to be 
expanded to provide first- and last-mile 
travel to Valley Metro RideChoice 
customers, which cover groups 
traditionally underserved by public 
transit. This will form the basis of joint 
research to evaluate the adoption of 
Waymo technology, its impact, and its 
long-term potential to enable greater 
access to public transit.

Waymo’s spokesperson adds: 
“We see ourselves as enablers, not 
disruptors; we’re here to help support 
existing businesses, locally and 
nationally (and internationally!), and 
improve transportation for all. We’ve 
partnered with a number of businesses 
in Phoenix and across the US, to help 
make self-driving technology a reality. 

“In the partnership with Valley Metro, 
we’re exploring mobility solutions that 
use self-driving technology to better 
connect travellers with the city’s existing 
buses and light rail. 

“Working together, we’re exploring 
how self-driving vehicles can fill 
transportation and mobility gaps for 
riders across the Greater Phoenix area 
and help support the infrastructure that 
already exists.”

Valley Metro CEO Scott Smith adds: 
“This is the first partnership between 
a public transit system and a private 
autonomous vehicle company that will 
provide a mobility service outside of a 
controlled environment.”
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This experiment is a crucial 
step in preparing the public 
transportation systems of 

the future

Valerie Pecresse, president of the 
Île-de-France region and president  

of Île-de-France Mobilités

  Waymo’s 
fully self-
driving Jaguar 
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TRAnsPORT fOR ThE 
WEsT mIDlAnDs
mAAs: sWIfT cARD AnD 
WhIm TRAVEl APP

Transport for the West Midlands 
(TfWM) is the first of the newly created 
combined authority integrated 
transport agencies outside London 
to introduce a smart travel card and 
contactless payment mechanisms.

Aided by an ambitious fares reduction 
initiative from bus operators, TfWM’s 
bid to improve passenger information 
and facilitate seamless journeys 
across bus, tram and rail has shown a 
promising increase in passenger trips.

It has helped TfWM to secure 
£20 million of additional central 
Government funding to establish the 
UK’s first Future Mobility Zone.

The Swift transport smartcard is 
the largest integrated pay-as-you-go 
travel pass in the UK outside London 
and is regularly used by 200,000 
customers making more than  
40 million journeys annually.

Virtually all participating transport 
operators offer a discount on the 
cash fare and, because Swift is linked 
to a bank card, when credit drops 
below £10, top-up payments are 
automatically added back to the card.

Swift also offers the ability to 
transfer purchases from an Android 
device using an app, so passengers 
can top up while waiting for a bus and 
use it instantly.

Alternatively, Android phone users 
can buy, download and store e-tickets 
on their phones in the Google wallet.

Widely accepted across the region’s 
bus and tram networks, Swift is in 
the process of being extended to 
the combined authority’s local rail 
network as West Midlands Trains 
comes on board.

As well as pay-as-you-go, Swift 
offers a range of multi-operator, 
multi-modal season tickets, which 
can be used on bus, rail or tram 
and are renewable via direct debit. It 
can also be used to pay for parking 
at some automated machines and 
some taxi journeys thanks to a tie-in 
with private hire companies.

In 2018, some bus operators 
introduced contactless bank card 

payment and fare-capping to ensure 
customers don’t pay more than the price 
of a daily travelcard on any given day when 
making multiple trips. A quarter of fares 
are now paid using contactless bank cards.

The smart ticketing offer and improved 
timetable information has been highlighted 
as one of the factors driving a 0.1% increase 
in bus journeys across the region during 
2018 – bucking the national decline.

The huge increase in the number of 
quicker-than-cash contactless payments  
has already cut journey times.

In 2018, journey times on the region’s 
largest bus operator, National Express 
West Midlands, were 1% faster than in 2017.

David Bradford, managing director of 
National Express West Midlands, says: 
“We’ve invested heavily in smart ticketing 
including mobile and contactless with 
daily capping. We’re the only place outside 
London to have that.”

TfWM also teamed up with Whim from 
MaaS Global to offer PAYG ride-hailing, car 
and bike hire, bus and tram journeys. The 
evaluation project involved just under 500 
people and it revealed significant issues with 
customer support and systems integration. 
A fully inclusive monthly subscription version 
of the service was never launched. 

TfWM head of transport innovation Chris 
Lane says: “MaaS Global’s Whim platform 
remains live in the West Midlands and 
we have learned an awful lot about the 
importance of data and the user interface 
to promote smart mobility choices and 
encourage modal shift.

“We have seen an increase in journeys 
across buses, trams and rail, and the 
progress has given us the confidence to 
take more ambitious steps towards smart 

transport solutions, but we haven’t yet 
reached a tipping point where there is 
significant modal shift away from cars.

“We feel an app-based approach 
can only take us so far – it’s not a silver 
bullet – but the learnings from the 
partnership with MaaS Global certainly 
helped us make a successful bid for 
Future Mobility Zone funding.”

TfWM’s conclusion is that, while 
the technology behind the card has 
potential as a facilitator, MaaS Global 
doesn’t have the clout to compel 
or incentivise the various transport 
operators to work together in the way it 
has in other markets, such as Finland, 
where it is more successful.

Consequently, it is down to the 
regulating authority to engage and 
align the operators in order to drive 
modal shift.

“We recognise we need to better 
understand the behavioural factors 
that will incentivise people to leave their 
cars on the driveway and we also have 
a duty to ensure our smart transport 
solutions are accessible to people with 
restricted mobility,” says Lane.

TfWM now intends to build on the 
success of its Swift card, piloting new 
integrations such as taxi, rail and 
parking.

Commuters will have access to the 
best prices and fares, receive real-time 
traffic data and have greater confidence 
of knowing how long a journey will take. 

As part of the Future Mobility Zone, 
TfWM will also work with companies 
to develop more car-sharing, taxi and 
electric bike schemes and to create 
better infrastructure for EVs.
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