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AApppplliiccaattiioonn  FFiieellddss  
With ULTIMATE, Renault is opening up new 
prospects in the field of driving simulation. The 
simulator's role complements that of track 
tests, by enabling the testing of a wide range 
of technical innovations in a virtual arena. Its 
key advantage is optimizing the process of 
producing prototypes, so as to cut costs and 
lead times when new models are developed. 
 
ULTIMATE can be used for the virtual testing 
of driving comfort and road handling, and the 
development of driver aid systems. Depending 
on the type of dynamic behaviour required for 
a particular vehicle, it is possible to adjust 
parameters and test different configurations 
for suspensions, steering and braking. The 
digital model located in the heart of 
ULTIMATE makes it possible to try out various 
strategies, well in advance of production of the 
driving prototype of a model. 
 
Another field of application is ergonomics. The 
simulator can measure the impact on driving 
of dashboard interfaces (such as screens, 
remote control satellites and vocal interfaces). 
If the location or the system is found to be too 
intrusive it can be eliminated at the virtual 
testing stage. 
 
Lastly, ULTIMATE can simulate situations that 
tend to generate accidents, and measures 
drivers' reactions with great precision. The 
data logged can then be analysed and used in 
the design of adequate active driver aid 
systems. The degree of realism of the image, 
sound and movements ensures that the 
situations created are genuinely 
representative of those encountered in real-
life.  

ULTIMATE 

OObbjjeeccttiivveess  
ULTIMATE is a high performance car driving 
simulator, an exceptional tool for the study of 
driver aid systems for a better road safety. 
 
Large motion amplitudes allow a realistic 
rendering of the kinesthetic sensations 
perceived while driving when significant lateral 
and longitudinal accelerations are involved, for 
instance in curves or during braking. 

AArrcchhiitteeccttuurree  
ULTIMATE is based on a very innovative 
material structural design optimized for the 
rendering of vehicle dynamics. 
 
The main restitution sub-systems of this 
simulator are: 
! A modular, completely instrumented 
generic cockpit 
! An embarked panoramic screen high 
resolution 
! A high performances image generation 
system 
! A mobile platform with cylinders 6 axes 
! A mobile platform with rails X and Y 
! A vibration seat actuator 
! A 3D sound synthesis system 
! An active force feedback in the steering 
wheel 
 
The driver’s view can also be provided by a 
high-performance SEOS HMD 120x40° 
developed in the project, which allows to 
drive in a fully virtual cockpit when physical 
components integration is impossible or 
impractical.

ULTIMATE simulator at Renault - X, Y 
movement system 
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ULTIMATE supervision station 
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EEuurrooppeeaann  pprroojjeecctt  
ULTIMATE was developed through the 
European Eureka Ʃ!1493 project, from 2001 
until 2004, led by Renault. 
 
The partners of the project are important 
actors in the field of the driving simulation or 
leaders in their speciality: 
 
! LPPA/CNRS (France, Laboratoire de 
Physiologie de la Perception et de l'Action, 
research laboratory), 
! RENAULT (France, Research Department 
& Vehicle Engineering Development 
Department, car manufacturer), 
! REXROTH-HYDRAUDYNE (The 
Netherlands - supplier of motion platforms), 
! SEOS (United Kingdom, supplier of 
display systems). 

Driving simulation is animated by the 
software SCANeR©II, developed by the CTS 
and displayed on all simulators. This 
application software manages among others 
: the synthesis of images, the animation of 
vehicles, scenarios, sound, restitution of the 
driver’s movement, the interface, and 
proposes a friendly environment of use for 
the operators. 
 
Various road scenarios are available on the 
simulator : reproduction of test paths, 
highways, mountain, country roads and 
generic cities, etc… The generator of traffic 
integrated into SCANeR©II can animate up to 
hundred of vehicles in all these road 
environments, according to the required 
scenarios. 

The modeling of the vehicle dynamics is 
realized by a real-time version of the tool 
MADA (Advanced Modeling of Motor 
Dynamics) developed by RENAULT or by 
standard market tools like Carmaker. 
 
This technique allows to render the 
accelerations calculated by MADA while 
respecting the physical constraints imposed 
by the system of movement, as well as 
constraints connected to movement 
perception thresholds of detection, scale 
factors, tilt coordination, etc… 

Example of SCANeR
©

II scenes used on ULTIMATE
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ULTIMATE simulator at Renault, driving cockpit 
with cylindrical screen 


