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SIMULATION

Synchronized sensors
Simulation will play a key role in proving the reliability and trustworthiness
for testing autonomous vehicles and advanced driver-assistance systems
Mike Dempsey

T

he commercial development
and market adoption of
autonomous vehicles will rely,
in no small part, on confidence in the
safety of such driverless systems. It
seems certain that digital modelling and
simulation tools will, alongside more
conventional physical testing, play a
key role in proving the reliability and
trustworthiness of advanced driverassistance systems (ADAS) and fully
autonomous platforms.
The complexity of simulating ADAS
(let alone fully autonomous vehicles)
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requires processing power beyond the
typical capabilities of a desktop machine.
In response, the automotive simulation
and modelling company Claytex is
now operating the driving simulation
software rFpro distributed across several
machines. “You can’t really carry on with
the type of simulation that has been used
for the past ten years: a single simulation
programme simulating one car,”
comments Claytex managing director
Mike Dempsey. “It’s just not enough
when you have a full suite of sensors that
all need to be synchronized; and you
really need to be using a physics-based
approach for everything.”
Autonomous vehicles could have
some 40 perception sensors running
concurrently, including multiple
cameras, radar, LiDAR, ultrasound
and GPS. According to Dempsey,
there is little value in looking for short
cuts as you have to have confidence
that the system will not fail in any
real-world context. “You need to be
able to simulate all of the sensors,
and if you drop the detail level in any
one of those, it makes it too easy for
the perception algorithms to detect

what’s happening,” he says. “So, with
all of those sensors you need to have
a pretty high level of detail in that
simulation to be able to do a good job
of simulating what that sensor is going
to be able to see, detect, and feed in
to the perception algorithm.”
Whilst it might be possible to run
such simulations on expensive servers,
the cost is likely to be unfeasible.
Claytex’s solution is to distribute the
simulation across multiple machines
so there is far less constraint on the
amount of detail that can be put into
each simulation. “Rather than trying to
have a single machine that is capable
of such a simulation, where you might
need, say, eight graphics cards,” adds
Dempsey. “We’re distributing the
simulation across multiple machines
to take advantage of gaming-level
hardware which is generally much
cheaper. Nevertheless, by using
multiple machines we can get the
level of computing power we need
to simulate autonomous vehicles with
over 40 sensors, and ensure that
everything is synchronised.”
Not only must a simulation be
capable of simulating all of a vehicle’s
sensors, it must also simulate all the
different scenarios that a vehicle might
encounter. “You need to define what
the scene is: where are the buildings,
where are the trees, what are the
weather conditions, what is the time
of day, what streetlights or headlights
are switched on, and so on. All of that
comes into the scenario definition,”
says Dempsey. “And the deeper you
go into it, the more and more factors
you need to put into that scenario
definition. It might be a pedestrian
walking along a street in a particular
way, or with different types of clothing
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such that the system may or may not
detect what’s there.”
Technology in the autonomous
mobility sector is advancing very rapidly,
with new sensors continually entering
the market. The challenge for developers
is to stay on top of the modelling, testing
and proving all of these components.
Claytex is able to help its clients to design
tools to best configure a simulation to
generate meaningful and productive
data. “What we are trying to provide for
our clients is a simulation environment
that allows them to test and see exactly
whether an implementation is working
across a range of scenarios,” comments
Dempsey. “A company, for example,
might be working on a perception
feature that is designed to detect a
particular set of edge cases. You would
then want to run a whole range of
scenarios looking at different versions
of that edge case. We are building the
simulators that will allow clients to do
that testing. Does the feature work?
Does it allow you to do what you think
it does? The goal is to catch enough data
to be able to say, OK, it ran correctly
in 30 of those 35 cases; in these five
something happened, let’s dig into it and
try to understand what went wrong.”
Dempsey does not foresee a time
in the near future when physical
testing will not be a part of the vehicle
development process, yet he argues
that the sheer number of scenarios
that need to be tested means that
simulation is only likely to become
more and more necessary, more and
more significant. “Even if you go to a
dedicated proving ground where they
have built a city block and have all sorts
of road features, you can’t physically
test enough scenarios to get the right
level of confidence that your feature
is working correctly,” he asserts. “You
can’t have a real pedestrian step out in
front of a car, or do a cartwheel; you
have to use simulation to look at all of
those strange variations.”
Claytex has its distributed solution
for rFpro ready to offer to clients, along
with a range of tools for configuring the
simulation. However, Dempsey admits
that it is difficult to claim you have a
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‘finished product’ when there are
always more things to be developed.
“We are providing all the different
sensor models that you will need: lidar
models, radar models,” he says. “It’s
never finished, but there’s a version that
works now, and you can provide it with
scenarios, automate the testing, and
capture result data.”
As a company with great experience
of working in virtual realms, Claytex was
well-positioned to respond swiftly to the
changing working conditions demanded
by the Covid-19 pandemic. Indeed,
the initial disruption to business was,
according to Dempsey, minimal.

“A lot of our systems were already set
up for remote working as we have
people based in South Africa and the
US, so the initial transition to home
working wasn’t difficult,” he says.
Perhaps more concerning was the
impact of the pandemic on the order
book. Whilst Claytex, like much of the
automotive industry and supply chain,
did experience a sharp drop-off in sales
activity through the summer months,
Dempsey is confident that business will
return as the industry accepts the socalled new normal.
www.claytex.com
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