AT THE CROSSROADS

Steve Rogerson reports from last month’s
Automotive World in Tokyo
13, February 2020

Vehicle Electronics

Vehicle Electronics

The automotive industry
is going through a period
of change the likes of
which it has never seen
before with technology
developments
going
hand-in-hand with society
shifts and increasing concern over environmental
factors. It was therefore
no surprise to see these
topics dominating last
month’s
Automotive
World show in Tokyo.
In fact, the tone was set
right from the opening
keynote speech by Kunio
Nakaguro, executive vice
president at Nissan
Motor.
“Social trends are
changing,” he said, citing
an ageing population and
increase in urbanisation
and worries over global
warming, before pointing
to the increasing CO2
emissions. At the same
time, technologies such
as IoT, big data and artificial intelligence (AI)
were influencing the automotive industry as
never before.
“CO2 emissions targets
in major cities have become more stringent and
automotive manufacturers have been challenged
to meet them,” he said.
“Electrification has become mandatory.”
He said that with the
ratio of elderly people increasing over the past ten
years, more secure mobility was needed.
“The number of fatal
accidents caused by ageFebruary 2020, 14

Kunio Nakaguro: “I want advanced technology
to enrich society.”
ing drivers is becoming a
problem,” he said. “This
is especially true for those
aged 85 and above. Safer
and more secure mobility
is therefore necessary.”
In Tokyo, he said the
problem of increased urbanisation was becoming
intense.
“People are moving to
Tokyo every day,” he
said.
This was creating problems in rural areas too as
people moved away leading to a downsizing of
public transport and railways being closed.
He looked back over
the past 30 years to show
how technology was
evolving.
“Over many years, intelligent cars have been
advancing,” he said.
“Electric vehicles are getting better with increased
range. Charging is improving too, with the
charging time becoming
shorter. Adas technology
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ogy to enrich society.”
Specifically on electric
vehicles, he said there
was more to them than
just a way to protect the
environment.
“They can be attractive
for the comfort, safety
and security for drivers,”
he said. “It will help them
realise comfortable driving. Advanced technology makes driving easier.
With electric powertrains,
even with a slippery surface, drivers of all abilities can drive confidently.
Driver assistance can reduce driver fatigue.”
He said mobility tech
was getting smarter every
year and this would improve the comfort and
safety of road users. The
HMI would evolve to
help people interact with
the vehicle and enjoy
driving more.

One problem, of course,
with EVs was their cost,
and Nakaguro said a lot
of effort had been put in
to reducing this cost.
“The most important
thing here is the battery
cost,” he said, “and that is
evolving year on year. We
need batteries without
nickel, manganese and
cobalt to reduce the cost.
We want a cost equivalent
to the internal combustion
engine.”
He also said there was a
need to expand the reuse
value of batteries.
EVs also provided the
opportunity for vehicleto-grid
connectivity,
where the grid can make
use of energy stored in
parked EVs during peak
times.
“Cars are parked for
95% of the time and that
energy can be connected

is advancing. There is
technology that can prevent collisions and detect
for 360˚ around a vehicle.
On top of that, we are
seeing 3D and HD map
data.”
But he said there were
many issues that still
needed resolving by technology and existing technology needed to appear
in more vehicles so it
would be meaningful for
more areas in society.
And the public needed to
be brought along the journey.
“We need sympathy
from the public about enriching society though
technology,” he said.
“Without that, they will
not purchase the technology. We need to get them
to understand fully the
value of the technology.
We need to convey that to
the users. The technology
needs to be used by society and enrich society. I Yoshiharu Itai: “The motivation for ownership
want advanced technol- of cars will decline.”
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Tokyo’s increasing population is putting strain on public transport
to the grid,” he said. “The
electricity in the vehicle
can be used when there is
a high demand and then
returned to the vehicle.”
Some of these themes
were picked up by Yoshiharu Itai, managing director of Honda R&D’s Life
Creation Centre, in the
second keynote.
“The world is coming
to a new era,” he said.
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“Ageing population and
environmental conditions
are becoming major issues. Technologies such
as AI and IoT are changing the industrial structure. Traffic congestion
has become a major societal issue. We are moving
towards zero accidents
with AI and autonomous
driving.”
However, he said the in-

dustry could not stop the
price of cars increasing.
“In Japan, we are seeing
a slowdown of the economy and disposable income is flat,” he said.
“The automobile selling
price will exceed the disposable income. That has
already happened in Germany and will happen in
the next decade in the
USA.”

However, the occupancy rate of cars was
only around ten per cent
even in cities where users
depend on cars.
“Most of the time, even
in the USA, cars are
parked,” he said. “That is
why ride sharing and ride
hailing services are expanding. The motivation
for ownership of cars will
decline.”
February 2020, 16

Do not forget the human in the car
Within the next year, half
of all new cars will have
some form of telemetry
hardware,
predicted
Robert Gee, global innovation manager with
Continental Automotive
in Japan.
“This give a strong market demand,” he said. “By
2023, one in every three
cars worldwide will have
embedded telematics. But
most do not have the ability for software updates.”

This was changing, he
said, as more OEMs were
launching cars with software update capability.
“This means cars can be
safer in the future with
on-going cyber security,”
he said.
However, he was quick
to stress that a human
being is still the most important thing in a car and
would be for some time.
“They are the most important factor in whether

a car drives safely,” he
said. “Technology though
advances quicker than humans. The technology is
already much faster than
humans. Cars can react in
tens of milliseconds;
human reactions are 100
times slower. But we
have to manage these two
together.”
A very good driver can
react to something in less
than a second, and 1.5s is
considered normal. How-

Robert Gee: “Technology advances quicker than humans.”
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ever, if the car is in some
automated mode, the
human may be distracted
or doing something else.
In that case, the reaction
time can be up to 30s. In
airplanes, a trained pilot
will react in less than ten
seconds, but they train
daily for this.
“In a level three car,
these people do not have
training every day like a
pilot does,” said Gee.
In a level zero car with
no automation, the driver
is engaged, but as the levels go up, the driver becomes less engaged.
“What this means is it is
more difficult for them to
re-engage because they
are not thinking about
driving,” he said.
The answer, he said,
was to make the interface
between the human and
the car more engaging so
there is still some interaction between the vehicle
and the driver. There is
also an increased need to
make sure the person understands all the safety
systems when they buy a
car. And they need to
practice.
“There is a lot of technology we are promising,” he said, “but how do
we make these usable for
the average driver?”
He said the industry
was moving more towards a server design

with redundant computer
systems each controlling
different function with a
fallback if something
went wrong.
“We already have that
in planes, so why not
have that in the car of the
future?” he said.
High precision positioning will also be important
so cars only receive information from the infrastructure
that
is
immediately relevant to
them, otherwise drivers
will start to bypass the
technology.
“If you get too many
false positives, you will
not use the system or find
a way to turn it off,” he
said. “You want the positioning so if the car gives
you a warning you know
it applies to you and not
something happening further up the road. If the car
gives you information
when you need it and
only when you need it,
this trains you to listen.”
He said the technology
that was being developed
was life saving but it had
to be usable.
“Putting technology in
cars that is hard to use
does not make sense,” he
said. “We need to get all
the pieces in place so it is
usable and deployable.
Different
companies
should look at what they
can contribute.”
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Japan takes neural network approach

The Japanese market is super exciting right now, according to Willard Tu
(pictured), a senior director at Xilinx, with one of the big trends being
driver monitoring.
“People are being too relaxed in the car, reading the newspaper and so
on,” he said. “People are abusing the system in adaptive cruise control
and what have you. Some are drinking champagne. Governments are
getting concerned and thus driver-monitoring systems are taking off. In
Japan, the major tier-ones are really interested in this.”
He said overall, Japan held back a bit during the adas take-off to see
where the market was going.
“They tend to like reliable, robust, mature technologies,” said Tu.
“They are getting back in the game and they are using neural networks to
do it. And that is where Xilinx comes in. We are seeing design wins in
Japan using the neural network approach.”
On driver monitoring, this works by providing a companion chip to go
in the infotainment system.
“We use the sidecar approach because most infotainment systems do
not have to be Asil D,” he said. “All the safety elements can be in the
Xilinx chip at the side. This is better than the designer trying to get the
safety and infotainment on one chip.”
For driver monitoring, the neural network will be used to interpret the
images of the driver.
“China has been a leader in neural networks,” said Tu, “but the
Japanese guys are starting to move in. We have seen this with automatic
parking assist. The Japanese are getting on their feet and pushing back.”
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Coming to terms with new mobility
Traffic jams are causing
billions of lost hours
every year, which is why
the trend to find new
ways to achieve mobility
is gaining traction worldwide. But what form will
the new mobility take?
“Mobility in the future
will be more than what
we expect,” according to
Yoshifumi Kato, senior
executive officer at
Denso’s R&D centre.

However, he said there
were still many issues to
resolve.
As well as increased urbanisation, the ageing
population is also adding
to the problem with more
people driving for longer.
“We can see this not
just in Japan but around
the world,” he said.
He said Denso had a
long-term plan to “bring
smiles to everyone” by

2030. This includes even
those who don’t drive.
Among the trends
Denso is working on is
reducing CO2 emissions
not just from vehicles but
from the company’s factories.
On safety, it is looking
at sensor technology, including lidar, to be good
enough for level-four autonomous vehicles.
“This not just about

Yoshifumi Kato: “We want to bring smiles to everyone.”

Bert Wolfram: “We are faced with significant challenges.”
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adas, but the creation of a
more sophisticated environment is needed,” he
said. “Collaboration with
the infrastructure is important.
Autonomous
driving needs lots of
know-how. You can’t do
this by yourselves. We are
promoting alliances.”
Data management, he
said, was important so
that people could get the
data when they needed
them.
“The data format must
be unified and usable by
different players,” he
said.
Bosch sees the future of
mobility in what it calls
Vehicle Electronics

pace, an acronym for personalised,
automated,
connected and electrified,
according to Klaus
Meder, the company’s
president and representative director.
Taking the first of those,
he said: “Everyone has to
come from A to B in the
best way possible. The
personal profile is important.”
Today, he said, half of
the world’s population
lived in cities and that
was expected to grow to
70% by 2030.
On automation, Bosch
is working with Mercedes-Benz to reach levVehicle Electronics

els four and five autonomous driving.
“We can do this now in
a limited way but we
want to make this a dayto-day experience,” he
said.
However, he said there
were two approaches –
automating private cars or
having automated urban
taxis.
“The first is evolutionary, the second is revolutionary,” he said. “The
first needs 20 sensors.
The second needs about
80 sensors, but the business model will pay for
that. For the first, the car
owner has to decide if it is
worth it.”
On connected, he said
that physical keys were
not needed any more,
with the key being an app
in a smartphone.
“With such a digital
key, you can do much
more,” he said. “For example, you can send the
key to a family member
or to someone else. You
can also send the key for
just the boot so packages
can be delivered to the
car.”
Finally, electrification
he said was a general
trend that needed to be affordable and attractive.
“Step by step, electric
vehicles will take over,”
he said. “But e-mobility

will see it get a push from
law makers who, say, ban
internal combustion engines (ICEs) from certain
areas of cities.”
However, he said ICEs
would still play an important role even in a pure emobility scenario, so it
was important to make
them more economic and
environmentally friendly.
Bert Wolfram, CEO at

Continental Automotive,
concluded the session by
saying: “We are faced
with significant challenges. There is a strong
demand for sustainability
and there is a trend towards urbanisation; 80%
of greenhouse gases are
produced by cities. My
vision is to make mobility
safer, cleaner and connected.”

Klaus Meder: “Step by step, electric vehicles
will take over.”
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How technology works in the real world

Honda and Nissan announced some of the
practical ways the two
companies were applying
autonomous driving technology, or at least the
adas technology that was
paving the way to full autonomy.
For Nissan, Takashi
Sunda, deputy general
manager of Nissan’s adas
engineering department,
said there were three pillars to the car maker’s
technology development
– intelligent driving, intelligent power and intelligent integration. “Driver
assistant technology,” he
said, “should make everyone more confident.”
He said the company’s
safety shield concept
meant the car was covered through all 360˚
from intelligent forward
collision
warning,
through blind spot detection and intervention to
back-up intervention, and
everything covered in a
smart
surround-view
monitor.
“We can prevent all
kinds of accidents with
these technologies,” he
said. “We want to prevent
real-world accidents by
focussing on driver-assist
technologies.”
In 2016, Nissan introduced its ProPilot technology. This measured
21, February 2020

said Sunda, “but this system knows which is the
real line.”
Nissan has been testing
the technology in realworld situations around
the world, field tests that
are still in progress.
“We have been doing
field tests on regular
roads for the past two
years,” he said.
Honda R&D chief engineer Yuji Yasui said the
car maker’s vision was to
“enrich the lives of peo-

ple in their day-to-day
work. We want to eliminate traffic accidents.”
But he said people had
to make the distinction
between driver support
technologies and autonomous driving. One
was a path to the other
and as technology moved
up the levels there would
be fewer operations performed by the driver and
more by the system.
“In level three, if the vehicle is unable to continue
automated driving, the
driver must take over and
time must be allowed for
this,” he said. “However,
in level three not just
hands off but eyes off is
possible. With levels four
to five, there is door-todoor autonomous driving.
If autonomous driving is
possible in any conditions, such as fog and
snow, we are at level
five.”
There are though two
approaches – vehicles for
personal use that can
drive anywhere and automated cars that can only
operate in certain areas.
These provide different
mapping challenges. For
the first, a map is needed
of basically everywhere,
however it will perform
human like functions and
recognise road signs and
lane markings, and the
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Takashi Sunda: “We can prevent all kinds of accidents with these technologies.”
the distance to the car in
front and the position of
the car in the lane so it
could make appropriate
adjustments to steering,
throttle and braking.
“ProPilot aimed to reduce the load on the
driver in long-distance
driving,” said Sunda.
The second generation
of ProPilot came out in
autumn last year with enhanced functionality.
“If the car stays in the
same lane, the driver can

take their hands off the
steering wheel,” said
Sunda. It also helps with
overtaking and leaving
the highway.
And it incorporates
high-definition 3D map
data. These include roadstructure information at
the centimetre level such
as road curvature, slope,
lane markings, speed limits and signage.
“In a real highway, the
lane markings may be
blurred or doubled up,”

human driver can decide
what level of autonomy
the car has at any particular time. With the second,
a high-density map is
needed of the area that it
will cover as the driving
will be fully automated.
Honda, he said, was
planning on launching
next year to allow levelthree automated driving
but only for use in congested traffic.
For more common level
two, the driver needs to
monitor the environment
so the system monitors
the driver to make sure
they are paying attention.
Honda is focussing a lot
of its work on artificial
intelligence (AI) to tackle
these problems, notably
interpreting the images
produced by the various
sensors and cameras
around the car. But there
are difficulties.
“If you add noise to a
picture, AI can turn it into
something else,” said
Yasui. “There are many
issues to resolve for AI
before it is as good as
human beings.”
And that is because the
task is not easy. The sensors will detect objects
but the AI has to put those
objects into context and
understand the relationship between them to
build up a picture that lets

it understand the whole
situation. From there it
has to predict risks, decide what actions to take
and generate a trajectory
that reduces the risks. The
system must also predict
the speed of other vehicles and understand the
road structure. It also has
to operate at different
times of day. And, just as
important, it has to track
the gestures of people and
their faces to see where
they are looking and predicting how they are
likely to behave.

“We are doing work to
predict pedestrian behaviour using deep learning
and neural networks,”
said Yasui. “Traffic merging is another challenge
because it involves predicting the intentions of
other drivers. We are
working with AI start-ups
and universities to develop this. In Japan, we
are having discussions
with government about
what conditions we can
test for level three. The
government is very supportive.”

Yuji Yasui: “There are many issues for AI.”
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Progress update on C-V2X

Mobility is
about more
than vehicles

Autonomous
vehicles
will revolutionise the
transportation industry,
believes Ryan McGee,
director of connected
vehicle platforms for
Ford Motor in China.
He said Ford was already testing such cars in
five cities in the USA
with the goal of commercial self-driving services
next year. However, he
said to achieve true mobility as a service, companies had to think beyond
just the vehicles.
“We can design a car
that can deliver a pizza to
someone’s house,” he
said. “But how do you get
from the car to the front
door? We are looking at
robots to do that.”
Mobility, he said, was
more than just the vehicle. It extends to the
cloud, to users’ own devices and to partners.
“We are working with
local governments to help
them visualise their transportation systems,” he
said. “It is not just cars,
but
trains,
buses,
bicycles. We are looking
at shuttles in China.”
Ford is also investing
$11.5bn in electric vehicles from 2017 to 2022.
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“To have an electric vehicle, you participate not
just in driving but in
charging,” he said. “We
want to make that simple
for customers.”
He said he was very
positive about the area of
connectivity, particularly
cellular V2X (C-V2X),
where the car will connect to the likes of traffic
lights, other vehicles,
even people walking
down the street.
“It is about improving
traffic flow,” he said. “We
will install this in all new
vehicles from 2022.”
He also said most new
vehicles in the USA
would use over-the-air
updates to improve the
vehicle as it aged, which
would change how the industry operated.
“What do customers really want from their vehicles?” he asked. “It is
about artificial intelligence. It is about personalisation. It is about
always-on connectivity. It
is about automation. It is
about services. This is not
what customers want, it is
what they expect. They
want the same integration
as they get on their smartphone.”

data pipe can bring realtime information about
traffic flow. It let vehicles
adjust their speed to improve flow by driving at
the optimum speed to hit
green traffic signals and
so on.”
There will be increased
situational awareness.
“If the vehicle can sense
someone about to cross
the road, it can react accordingly,” he said.
While the ultimate goal
is full autonomy, he said
collaboration was needed
to achieve smarter vehicles and a smarter world.
“One company in one
city cannot do it alone,”
he said. “We need to work
with governments and
regulatory bodies to do
this in a collaborative
way.”

Delegates were given an
update on the progress of
various trials of cellular
V2X (C-V2X) by Yuji
Aburakawa, a board
member of the 5G Automotive
Association
(5GAA) and director of
NTT Docomo’s 5G laboratories.
The 5GAA operates
worldwide but is not a
standardisation body. It
does, however, work with
regional standardisation
bodies. The current version of C-V2X is called
LTE-V2X and is part of
the 3GPP releases 14 and
15. The next stage – NRV2X – is part of release
16 due out in March and
is expected to increase
support for automated
driving. Work on it
started back in June 2018.
C-V2X itself comes in
two
complementary
forms – direct (sidelink)
and network (up and
downlink). The direct
version is for V2V, V2I
and V2P applications operating in ITS bands independent of the cellular
network. It is for short
range – less than 1km –
use.
The network part is for
applications above 1km
and links the vehicle to
the mobile network
(V2N). Applications include providing warnings
of an accident up ahead.
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Ryan McGee: “One company in one city
cannot do it alone.”

And he said all this
needed to be delivered in
a safe way with defences
against cyber-security
risks.
The last three years, he
said, had been very exciting with lots of changes,
mostly because of 4G cellular services, and these
were starting to enable
levels one and two adas
features. But looking
ahead, 5G is coming, with
high-speed data rates.
“We don’t know all the
things that will be born
from having that ability,”
he said. “It will be key for
smart cities. There are
sensors around the car, so
the vehicle is looking
around and that makes
them safer and lets them
operate in a more complex environment. This

Basically, V2V and V2I
are for providing immediate warnings to the vehicle
whereas
V2N
provides information.
“The boundaries between these are being
blurred,” said Aburakawa. “We need to
think of them together.”
One car company working on this is Daimler
with its 2016 E Class. It
uses a backend server to
which the cars are connected and is used for
broadcasting information
when something happens
on the roads.
“If a car is broken
down, that information is
provided along with
things like the weather,”
he said. “If a car ahead
has a problem, the car behind is forewarned.”
BMW has created an
emergency corridor with
the Bavarian emergency
services to broadcast information to vehicles
such as when police cars
or ambulances are approaching so that vehicles
can move over to make
room. A key part here is
that the information is
only sent to cars that need
to take action so drivers
will not lose confidence
in the system by having
too many alerts that do
not concern them.
Audi has a system that
gives time information

before the next green
light to improve traffic
flow. This has been deployed in more than 20
cities in the USA and Europe as well as pre-deployment in Wuxi in
China.
In Wuxi, the government has deployed an
LTE-V2X network. This
was first demonstrated in
limited areas in 2017 but
is now being tested in
larger areas and covers

400 intersections in a
6km2 area.
In Japan, some of the
technology has already
been launched but work
on integrating this with
traffic systems is still ongoing.
Aburakawa said: “How
can we integrate the technologies to improve
safety? That is the major
discussion, but it is difficult to say when that will
be implemented.”

Yuji Aburakawa: “It is difficult
to say when that will be implemented.”
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Perseus speeds up Linux

Is PCI Express
the answer for
automotive
connectivity?
Israeli
semiconductor
company Valens believes
that PCI Express (PCIe),
known mostly as an embedded system connectivity standard, could be the
solution to future automotive connectivity problems.
“PCIe was originally
designed to work within a
chassis,” said Ilan Shaari,
Valens vice president for
business development.
“We have taken that and
extended it to work over
the automotive channel.
This opens up a range of
applications that were not
possible before.”
The reasons are the
16Gbit/s bandwidth and
its configurable physical
layer. This means it can
handle all types of communications within the
vehicle.
Shaari sees three main
applications. First is remote shared storage.
“You can have the storage centralised,” he said.
“This can be a shared
memory box that all the
ECUs can connect with
over PCIe. This means
the memory can be in a
black box that is pro25, February 2020

tected and accessible.”
Secondly, it lets the vehicle have a zonal architecture
without
the
drawbacks of Ethernet.
“Look at the car network,” he said. “Most
systems use Ethernet but
it has limited bandwidth
and there is a latency
problem.”
Third is multi-mode
connectivity for telematics.
“You only need a
modem chip and our chip
and that is it,” he said.
“We can put it closer to
the antenna. We are no
longer limited by Ethernet speeds.
It makes things simpler
and it can support the
higher range of 5G networks. We can transfer
everything on a single
channel.”
The other big plug from
Valens at the show concerned the Mipi Alliance
A-Phy standard, a physical layer specification for
up to 15m in autonomous
driving and other automotive applications.
Valens was involved in
the development of the
standard and the final

Ilan Shaari: “We were best for the
target applications.”

standard is based on
Valens’ proposal rather
than an alternative using
Ethernet.
“Mipi decided to use
Valens’ proposal because
we were best for the target applications,” said
Shaari.
The standard is due out
this quarter.
“This is about taking
sensor video data over the
automotive channel,” he
said. “We don’t have a
chip out yet but we are
working on one and it
will be available soon
enough.”
Valens has an office in
Japan and is discussing its
technology with the
OEMs and major tierones. It is collaborating
with Denso on an area
control unit using a
Valens chip.
“We are seeing growing

interest in our PCIe and
A-Phy over here,” he
said.

Whereas Linux can have
lots of benefits for vehicles in that it provides a
full software stack and is
open source, it does have
a problem with a slow
boot time. Three-year old
South Korean company
Perseus believes it can
help here with its
Tachyon fast boot system.
“Linux is just coming
into vehicles but it has a
long boot time of 20 to 30
seconds,” said Dongyun
Shin, the company’s principal engineer. “We optimise each stage so it runs
within two seconds. This
means things like your

rear-view camera and
lidar can be ready within
two seconds. This will
be important for autonomous cars in the future.”
About a third of vehicles already carry at least
one Linux-powered rearfacing safety camera and
that number is increasing.
Autonomous cars could
lead to the demand increasing tenfold.
Tachyon works by eliminating all non-essential
boot processes.
Perseus was also showing its Pegasus hypervisor
and Aegis hypervisor-

Dongyun Shin with the Renesas demonstration

based security system.
development costs will
“The complexity of a also increase,” said Shin.
car will increase and the “Traditionally, one chip
can run one operating
system, this means as the
complexity
increases
there are lots of chips in
“It is a very complex the car. But our hyperviway of interacting with sor allows many operatthe vehicle and one that ing systems on one chip,
we have not experienced so the complexity reduces
before,” he said. “We are and the development cost
moving to a world where reduces.”
No real car has this yet
the data power of your car
is more important than but the company is working in a project with Rehorse power.”
nesas and is looking for
further partners. At the
show, Perseus was showing it running on a Renesas R-Car M3N board.
“Our hypervisor has
two main benefits,” said
Shin. “It has very low
overhead, about 3%, and
a memory footprint of
1Mbyte, so it can run on
David Twohig
any system.”

EVs are harder to design than people think

Electric vehicles are
harder to design than
most people realise, said
David Twohig, CTO of
Chinese
EV maker
Byton.
“Electric vehicles are
very hard to do,” he said.
For example, on the
structural side the vehicle
not only has to protect the
human but also the battery.
“The battery is easier to
damage than a human
being,” he said. “Engineers have to know how
to design the body structure to protect the battery.”
They are also harder to

heat and to cool.
“You need a larger airflow and bigger air intakes,” he said. “There
are lots more components
that need cooling, including the battery. Not only
do you need to cool the
battery in summer but
you need to heat it in winter, so it is more complex.”
He said the air conditioning system had 30 to
40 per cent more components than with an internal combustion engine
vehicle.
“Engineers have solved
these problems,” he said,
“which is why you can
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buy very well engineered
electric vehicles. The bad
thing is they have spent
so long solving these fundamental problems, they
have not looked at bringing a better experience to
the customer. This is what
we are doing at Byton.”
A good example of this
is the giant 122cm screen
that dominates the dashboard. Humans can also
interact with the vehicle
in five different ways. As
well as more normal button and touch control, the
vehicle will also recognise gestures and faces
and respond to voice
commands.
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