
The INPROP Project 
 
A new service for providing the inertia properties 
of vehicles and their sub systems for virtual reality 

and mechatronics applications 

In order to develop (i.e. design, construct and test) vehicles which are safe and friendly for the 
environment (sustainable mobility) it is imperative to know in-depth the physical phenomena 
referring to vehicle dynamics. Mathematical (computer) simulations (e.g. virtual reality) do add 
significant knowledge and allow strategic innovative hints to the research and development 
process. Reliable simulations (virtual reality/virtual testing) have to rely on accurate 
measurements of vehicle inertial parameters. The inertial characteristics of a vehicle (either a 
space-, an air-, a rail- or a road-vehicle) are hardly known and measured. The location of the 
centre of gravity of a vehicle and its inertia tensor are nearly impossible to be computed 
accurately and very often they are only roughly estimated. Nonetheless the accurate knowledge 
of the inertia properties of a vehicle (and its sub-system) is dramatically important to perform 
accurate computer simulations. At the moment, the scientific and technical community involved 
in vehicle dynamics simulations does not even require inertia property data because no-one is 
able to give these data. High-tech Small/Medium Enterprises could provide the service related to 
the measurement of inertia properties of vehicles and their subsystems.  

 

The assessment of the measurement accuracy 
of the inertia properties of a vehicle (and its 
subsystem) is an important need. Nowadays 
there are no standards stating the tolerance by 
which the inertia properties of (vehicles and 
even satellites) have to be known. The 
preliminary core of such a world standard will 
be provided by this sub-project. Presently, there 
are no companies in Europe able to deliver an
accurate and cheap prompt service pertaining 
the measurement of the inertia properties. SME 
will be enabled to provide high tech service 
related to the measurement of inertia properties 
of vehicles. 
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Historically Baden-Wuerttemberg in 
Germany and Lombardy Region in 
Italy have been areas in which 
scientific issues related to ground 
vehicles have been dealt with. It is 
imperative for European integration to 
share the latest technological skills 
available in these areas. 
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The University of Stuttgart (Prof. P 
Eberhard, prof. W Schiehlen) will estimate 
the tolerances which are needed for the 
accurate measurement of inertia 
properties of vehicles (and their sub-
systems). The estimation can be either 
theoretical and/or experimental. 
 
Politecnico di Milano will define the proper 
procedures to measure the inertia 
properties of vehicles and their sub-
systems (within the tolerances previously 
defined). The inertia properties 
measurement will be made by means of 
the InTenso test rig at the Politecnico di 
Milano.  
 
A technical report will be written containg 
the relevant know how that could be 
useful to SMEs to start offering a service 
to automotive industries referring to the 
measurement of the inertia properties of 
vehicles and their sub-systems. A website 
will be opened to disseminate the results. 

 
 

The cooperation between Politecnico di Milano and the University of Stuttgart within the Sub-
Project will enable companies (already active in similar fields) of Baden Wurttemberg and 
Lombardy Region to obtain the know how to provide the measurement of the inertia properties 
of vehicles and their sub-systems. Such a service is requested now and will be increasingly 
requested by automotive industries in the future.  
 
Information will be provided directly to industrial partners interested to obtain the measurement 
of the inertia properties. Both University of Stuttgart and Politecnico di Milano cooperate already 
with many industries.  
 
The results of the Sub-Project will be to deliver to interested companies the know how to 
provide a high value technological service such as the measurement of the inertia properties of 
vehicles and their sub-systems. 
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