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SIMULATION

Scenario simulation
Exploring how the use of simulation software might be tailored to suit the 

requirements of autonomous vehicle developers

At previous years’ Cenex LCV 

events, Claytex has used the 

show to demonstrate to industry 

its expertise in developing models for 

the simulation of conventional and 

electrified powertrains. This September, 

the company is eager to talk about an 

emerging aspect of its business: work in 

the autonomous vehicles sector.

Claytex is an established distributor 

and systems integrator of the 3D 

driving simulation software rFpro. The 

software provides high quality graphics 

and accurate 3D models of real-world 

locations. Previous visitors to the 

Millbrook event may have explored such 

environments behind the wheel of the 

driving simulator on the Claytex stand.

Over the last three years, the 

company has explored how the use 

of rFpro might be tailored to suit the 

requirements of autonomous vehicle 

developers. In particular, Claytex 

engineers are building models of the 

various sensors – including lidar, radar, 

cameras, and ultrasound – that an 

autonomous vehicle is likely to deploy.

The purpose, as Claytex managing 

director Mike Dempsey explains, is to 

save significant time and effort in the 

vehicle development process. “The goal 

that we’re working towards is to be able 

to immerse the artificial intelligence (AI) 

algorithms that would normally run in the 

autonomous vehicle into the simulation 

environment without having to change 

any of the interfaces in the AI software,” 

he says. “Whether data is coming from 

the simulation or the real sensor, you get 

exactly the same message format.”

He continues: “Take lidar or radar 

sensors as an example. We want to 

build up a model that behaves like the 

sensor so inside the rFpro environment 

we know the range to every pixel in 

the frame. We can extract that range 

information and have the sensors 

generate messages so that the software 

at the other end doesn’t see any 

difference between a simulated sensor 

and a real sensor.”

Dempsey argues that when it comes 

to sensors for autonomous vehicles, there 

is still an enormous amount of work to 

do. One challenge is to build a deeper 

understanding of how real-world factors 

are likely to impact the performance of 

sensors. “How, for example, do we take 

into account weather?” he asks. “With a 

lidar sensor, as soon as the humidity goes 

up, the distance it can see starts to drop 

off, and when it rains you get so much 

‘scatter’ that the performance of the 

sensor drops off. We need to be able to 

look at how we characterize what those 

sensors do and build [such contingencies] 

into the model.”

Driving in Paris with 

a LiDAR sensor 

model hosted in 

rFpro providing 

data to the sensor 

suppliers own data 

visualization tool

Mike Dempsey
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Additionally, Dempsey encourages 

the autonomous vehicles sector to 

take seriously the significance of vehicle 

physics. “I really believe that has to come 

a long way as you will need to have good 

physics models inside these simulators 

in the longer term because you need 

to know how an autonomous vehicle 

will respond and how to manage that 

vehicle’s response,” he comments. “You 

need to make sure it is not demanding 

things that will make the passengers feel 

routinely uncomfortable. Given our 

expertise in Dymola, we can plug that 

into rFpro to make sure that side of 

things is happening.”

Given the nascent nature of the 

autonomous vehicles sector and the 

rewards on offer for success in the 

market, it is no surprise that Dempsey 

is barred from discussing any specific 

clients or individual projects in which 

Claytex is involved. After all, established 

OEMs and disruptive new entrants are 

competing for a slice of a potentially very 

lucrative market. Yet it’s not only vehicle 

manufacturers and technology start-

ups that have an interest in the sector; 

somewhat unexpected players are also 

looking to get involved. A number of 

councils, for example, are engaged in 

InnovateUK-sponsored autonomous 

vehicle programmes as they want to 

understand how driverless technologies 

might change transport policy. 

Meanwhile, the insurance sector is also 

taking a keen interest in the development 

of autonomous mobility. “They need to 

be able to understand the risks related to 

these autonomous vehicle systems and 

understand whether or not, and how, to 

insure them,” adds Dempsey.

The behaviour of a fleet of 

autonomous vehicles interacting with 

each other is easier to predict than a 

scenario in which autonomous vehicles 

must interact with human-driven 

vehicles. Such mixed use of roads 

(shared between the autonomous and 

the human) is inevitable in the path to 

any mass adoption of driverless cars. 

Using rFpro, Claytex is able to simulate 

such an environment to explore how 

autonomous vehicles and human drivers 

are likely to interact. 

This example hints at what many 

commentators understand to be a 

major obstacle in the commercialization 

of autonomous vehicles: the sheer 

number of scenarios that need to be 

tested to deliver the necessary levels of 

confidence that driverless technologies 

are safe. “For every thing you can think 

of – every permutation of weather 

and traffic – you need to test,” says 

Dempsey. “You very quickly end up with 

a huge number of potential scenarios. 

Therefore, another active area of our 

work is looking at how we automate 

and scale the testing so we can get 

results from changes in a reasonable 

timeframe rather than waiting weeks.”

Although the autonomous vehicles 

industry is a relatively new market for 

Claytex, Dempsey says it is the area 

in which he sees “the most potential 

for growth”. He adds: “I think we will 

continue to see trials over the next couple 

of years, but I think it will be at least five 

years before autonomous vehicles are 

anywhere near the mainstream. There is 

still an awful lot of work to do until we  

are at a point where they are able to  

roam freely.”

Dempsey foresees that the testing 

of autonomous vehicles will require a 

mixture of field trials, proving ground 

trials, and virtual testing and simulation. 

“Studies have argued that, relying on 

field trials, you would need to drive 

five billion miles to have confidence 

that your autonomous vehicle has 

experienced all the different scenarios 

that are out there,” he elaborates. 

“That’s simply not practical from a 

physical testing point of view. What I 

think we will need to rely on is field 

trials to pick up odd cases that are 

out there, which will then feed into 

our simulation. We would then need 

controlled proving ground trials where 

we can recreate the same scenario as 

in the simulation in order to prove that 

the vehicle behaves the same way in 

physical world and the simulation.”

As Claytex enters its 20th year of 

business, the activities in developing 

simulation strategies for the autonomous 

vehicles sector is proof that the company 

remains at the forefront of innovation in 

supporting the delivery of new transport 

technologies.

www.claytex.com
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AXLES

Green and black
GKN’s Driveline division has worked alongside the London Electric 

Vehicle Company (LEVC) on the development of an eAxle to power 

the TX electric cab

Every time you travel by road or 

air almost anywhere in the world 

it is likely that GKN is helping you 

on your way. Hail a London black cab 

in the near future and this is likely to be 

the case, as GKN’s Driveline division 

has worked alongside the London 

Electric Vehicle Company (LEVC) on 

the development of an eAxle to power 

the TX electric cab.

The TX maintains the iconic look 

of the black cab whilst promising a 

pure-electric driving range of around 80 

miles. A small petrol engine at the front 

of the vehicle provides range extension 

by delivering additional power to the 

battery pack – the system brings the 

total range up to 377 miles. And it’s 

not just London where you can expect 

to see this new generation of hackney 

carriages picking up fares. LEVC is 

already supplying the TX to drivers in 

cities across the UK and is establishing 

dealer networks the world over.

The eAxle technology was initially 

developed by GKN for application 

(in 2016) across Volvo’s range of T8 

Twin Engine plug-in hybrids. Like 

Volvo, LEVC is owned by the Chinese 

automotive OEM Geely. The key 

difference between the application of 

the eAxle on the Volvo vehicles and the 

TX electric cabs is, that in the case of 

the TX, the eAxle is the primary drive 

unit and thus uses a more powerful 

120kW e-motor. On the Volvo T8, the 

eAxle had a secondary drive role (with 

a 60kW e-motor providing power to 

the rear wheels) and works in a hybrid 

architecture in conjunction with a 

conventional combustion engine.

GKN Driveline engineers have 

refined the coaxial eAxle technology to 

meet the particular requirements of the 

TX. Although the core of the design 

is common with the existing Volvo 

set-up, a number of bespoke features 

have been added to complement the 

different set of driving requirements 

demanded by a taxi. The unit weighs 

less than 17kg and has a mechanical 

efficiency of up to 97.5 per cent. 

Furthermore, the packaging of the 

eAxle has been refined to sit alongside 

the eDrive unit within the taxi’s chassis. 

Components are tightly packaged with 

the reduction gearbox, open differential, 

driveshaft section, and e-motor sharing 

a connected housing. 

Peter Mölgg, who was appointed 

CEO of All Wheel and E-Drive at 

GKN in April 2016 having been with 

the company since 1979, explains 

that the development of eAxle 

technology is a fundamental aspect 

of both the company’s sustainability 

commitment around helping to 

reduce vehicle CO2
 emissions and its 

strategy to transition from conventional 

electrified powertrains.

He explains: “Our aim in this 

technology is to provide superior 

solutions to the industry that contribute 

to lower CO2
, the fun-to-drive aspect, 

and the economy of the whole vehicle. 

We have decided to enter the market 

relatively early on with the eAxle 

because we believe that this is the 

technology that provides the biggest 

benefit for the end user with the 

minimum technical cost.”

The focus on eDrives and eAxles 

is, says Mölgg, a forward-looking 

investment intended to ensure 

that GKN remains at the forefront 

of automotive engineering. “We 

have started to develop the key 

competencies that are required for 

this type of technology in a very 

proactive way,” he continues. “We 

have spent money in developing our 

range of gearboxes to fit modern 

automotive platforms. Furthermore, 

we have invested in our capability in 

the e-drive motor and in developing 

our software capabilities to the latest 

safety standards to manage an entire 

vehicle’s driving experience.” 

Reflecting on GKN’s involvement 

in providing the eAxle for the TX, 

Mölgg praises the LEVC engineering 

team. “The whole project has run 

very smoothly because the team 

involved in the taxi have created a 

fantastic platform meaning that the 

implementation and application of the 

eAxle was relatively straightforward,” 

he comments. “In that respect there 

were not too many challenges.” 

One issue that GKN did need 

to address was adapting the eAxle 

technology to best fit the particular duty 

cycle of a private hire vehicle. “A taxi is 

not comparable to a normal passenger 

car,” says Mölgg. “Frequent start-stop 

Peter Mölgg

AXLES

manoeuvres, waiting in a queue and so 

on are challenges for the system in a 

mechanical sense. I am confident that 

we have provided a good solution that 

delivers the endurance that is required. 

There has been excellent teamwork 

between the groups and the result,  

I think, is evident.”

Drivers of the TX cab will not 

only be contributing to a reduction 

in CO2
 and NOx tailpipe emissions 

(thus improving air quality in cities) 

but can also expect savings in vehicle 

operating costs of around £100 per 

week in comparison with a conventional 

(diesel) internal combustion engine taxi. 

Furthermore, Mölgg claims that the 

eAxle is “an almost maintenance free 

piece of equipment”.

With the governments of many 

countries setting ambitious targets for 

the adoption of electric vehicles, Mölgg 

sees a huge opportunity for GKN 

Driveline to design, manufacture, and 

supply technologies for the electric 

powertrain sector. “Predictions are that 

by 2025 something like 40 per cent of 

all cars are going to be electrified, and 

the majority of those cars will feature 

an eAxle,” he says. “More or less every 

big car company is launching an electric 

platform in the years ahead, so our 

technology will not only be in Volvos 

or applied in taxis. It will also be applied 

in some form for vans – parcel service 

vehicles in particular – and a wide range 

of passenger vehicles.”

Whilst, understandably, Mölgg cannot 

disclose which OEMs GKN is working 

alongside, he points to a two billion 

pound order book for the eAxle as 

compelling evidence of the demand for 

the technology in Europe and China. 

“If you want to go below 90g CO2
 

emission per kilometre on a car with a 

combustion engine then you need to 

put in an eAxle,” he adds. “There lies 

the technology opportunity on which 

we are working. More or less every big 

OEM is looking at this challenge.”

“We have taken the building blocks 

that we have in our all-wheel drive 

product segment into the eDrive 

segment to give the eAxle the capability 

to become absolutely adaptable to 

a variety of applications,” continues 

Mölgg. “We have demonstrated the 

technology to a large customer base 

during our winter tests earlier in the 

year. And customers have been simply 

delighted with what they saw.”

The LEVC TX provides a great 

showcase for the scalable and adaptable 

nature of GKN Driveline’s eAxle 

technology. As electrified powertrains 

became more and more prevalent 

across vehicle classes, GKN hopes that 

it will be the provider of choice for 

eDrive and eAxle systems. 

www.gkn.com/driveline

GKN’s co-axial 

eAxle has a 

significant advantage 

for OEMs thanks 

to its innovative 

design. The co-axial 

layout, with the 

e-motor in-line with 

the driveshaft axis, 

means the eAxle 

can be contained 

in one lightweight, 

compact package for 

easier integration. 

GKN eAxle 

systems enable 

manufacturers to 

more readily ‘bolt 

on’ hybrid and full-

electric functionality 

to their existing 

vehicle platforms


