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Testing every driverless scenario that could 
arise in the real world would be impossible 
and even unnecessary. Delivered by 11 
partners and partly funded by government 
body Innovate UK, OmniCAV is a project 

designed to bridge simulation and trials on test tracks 
and on the street. Omni is Latin for ‘all’ or ‘every’, and the 
project is ‘omni’ in several ways – omni in testing both 
off-street and on-street; omni in the types of road used, 
from urban and inter-urban to rural, and omni in terms 
of user, whether vehicles, cyclists or pedestrians.

Many of the algorithms used for automated driving 
can be virtually tested and refined. As OmniCAV’s lead 
partner, Aimsun’s role is to provide the project’s core 
traffic simulation environment, which will be used to 
identify areas where testing in the real world is necessary. 
For real-world validation and testing, OmniCAV partner 
RACE (Remote Applications in Challenging 
Environments) has a test track at its Culham site, near 
Oxford, UK, and OmniCAV also has a 32km (20-mile) 
route on the road network in Oxfordshire, enabling tests 
to be carried out in mixed traffic conditions..

Year one
The first year of the project involved Ordnance Survey, 
the mapping agency, developing a lidar survey of the 
32km Oxfordshire route. OmniCAV’s OEM partner, 
Arrival, while developing its AV stack, is using Aimsun 
Next simulation software to virtually test its software 
before carrying out further testing on the road. The 
purpose of this testing is to validate the software, 
ensuring that Aimsun’s simulations are reliable and  
offer a realistic digital twin. The whole idea is that they 
come together to provide a service that bridges the gap 
between development and road testing. 

Aimsun understands that much testing can be carried 
out virtually, but project partner WMG, University of 
Warwick, is using its edge case scenarios practice to look 
at hazards, and then to develop critical scenarios. 
Modelers at Aimsun run thousands and thousands of 
simulations, enabling them to batch test, spot where 
there are weaknesses, and identify the edge cases.  
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Simulated
testing

An 11-partner-strong project aims to 
validate CAV systems by comparing a 
virtual environment with the real world 
by Gavin Jackman, UK managing director, Aimsun 

Rather than spending time and resources on the billion-
plus test miles of autonomous vehicles that experts 
estimate are necessary, the team can focus on the actual 
thousands of smart miles that need real-world testing 
under very specific conditions.

With the right tools in place, the OmniCAV team can 
start circular testing, putting scenarios in the Aimsun Next 
model, testing them in the real world and then plugging the 
results back into the model to make improvements. Using 
XPI Simulation’s driving simulator, it will create a digital 
twin, then model the traffic in Aimsun Next software. The 
OmniCAV team will insert data from the real-world ego 
vehicle that has mapped the route, and then swap the ego 
vehicle for an AV simulation to repeatedly replay how that 
AV logic worked, as it drives through the simulator. Think 
about a traditional driving simulator where a person sits in 
the seat, sees other cars and reacts to them – in this 
environment, AV logic is what drives it in the simulator.

The next stage of the project involves introducing 
pedestrians and cycling into the model. The latest  
version of mobility modeling software Aimsun Next 20 
introduces pedestrian and cyclist behavior and the 
company is making it fit for purpose for the UK as part  
of the OmniCAV project. 

Lessons learned
What has been learned so far? Firstly, everything takes 
longer than expected. Furthermore, elements such as a 
common reference system, a common interchange between 
traffic light information, and the resolution of a 3D digital 
twin mean different things to different people. In 
OmniCAV’s first year, the team has overcome all of these
issues. Everyone involved has undertaken more 
development than initially expected, but that is the nature 
of a research project. Rather than just creating a product, 
however, the team has achieved the development of an 
end-to-end process involving multiple technology stacks. h
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