
A digital chassis twin for predictive 
driving functions and component 
status updates
07/11/2021 Every new generation of Porsche benefits from the improved performance of its 
integrated sensors, networking and data processing capabilities, which in turn uncovers new 
possibilities for effectively using these capabilities. One of these possibilities is known as a ‘digital twin’.

This is a virtual copy of an existing object, which allows data-driven analysis, monitoring and 
diagnostics without the challenges and constraints of real-world tests. The digital twin of a vehicle 
comprises not only the operating data it collects but also any related data, such as information collected 
during planned maintenance work and unexpected repairs. Elements of this digital twin already exist in 
control unit memories and in the databases maintained at Porsche Centres.



Centralised intelligence system for data
The main advantage of digital twins is the fact that they can be networked and the data combined with 
a centralised intelligence system. Conclusions that benefit every single vehicle and therefore every 
individual customer can be drawn from data relevant to an entire field. For example, an algorithm can 
compare big data against sensor data from a specific vehicle's powertrain and chassis to identify a 
customer's driving style. The algorithm can then recommend not only the optimal time for service work 
on the vehicle but also the required scope of that work. This data makes it possible to customise service 
intervals and allow servicing for specific components as needed, based on how the customer uses their 
vehicle.

For instance, with this approach the hard-working suspension bushes of a sports car that spends most 
of its time on a race track could be replaced at exactly the right time. By contrast, service work on the 
engine is more important for vehicles predominantly driven for long distances on motorways. Another 
even more important benefit of this approach is the fact that potential component wear and even faults 
can be identified before they have actually occurred, which is a significant advantage from a safety 
perspective.

For the past three years or so, software specialists at Porsche have been working on a digital twin 
concept that focuses on the chassis, known as a ‘chassis twin’. This project is now being managed by 
CARIAD, the standalone automotive software company within the Volkswagen Group. In addition to 
data from Porsche vehicles, the project now has access to data from all Volkswagen Group vehicles, 
which increases the data pool by a factor of 20.

High importance of the chassis
The reason for focusing on chassis components is clear: on a Porsche, the chassis is subjected to the 
highest loads, particularly when the vehicle is used on racing circuits. Sensor technology in the vehicle 
and the intelligent neural algorithms used for centralised analysis allow the load on the chassis to be 
detected within the vehicle and conveyed to the driver. This intelligent use of data makes the vehicle 
safer for its passengers because any specific faults are identified immediately, even before the driver or 
the workshop notices a problem signified by noise or vibration.

The digital chassis is already being used for its first practical testing scenario: monitoring the 
components in the air suspension of the Porsche Taycan. This project is primarily for collecting data 
about body acceleration in this initial stage. The data is evaluated and transferred via Porsche Connect 
to the central backend system. This system continuously compares the data from each vehicle against 
the fleet data. The algorithm calculates thresholds based on this comparison and, if these are exceeded, 
the customer is notified via the onboard Porsche Communication Management system (PCM) that the 
chassis may need to be inspected at a Porsche Centre. While this approach ensures that wear does not 
got beyond specified limits, early repairs also help to prevent consequential damage.



Artificial intelligence
Artificial intelligence within the vehicle and within the centralised intelligence system continuously 
improves contingency planning and the accuracy of the algorithms. The first version of the digital twin 
will be launched next year and only sensor data directly from mechatronic components will be 
evaluated. Other functionality will be added in the future, such as functions that allow wear on specific 
components to be calculated without the need for physical gauges to be used. For example, if multiple 
vehicles require adjustments to their wheel alignment or a track rod replacement and multiple sensors 
have already detected corresponding deviations, this information can indicate a pattern. If the same 
data is then identified on a further vehicle, the driver will accordingly be told to visit a Porsche Centre.

Early diagnostics in this format can prevent consequential damage, which in this example would be 
worn tyres caused by track misalignment. The fault-finding process at the workshop will be faster, 
because the specific components responsible for a fault can be replaced, thereby reducing throughput 
times in the workshop and lowering costs for customers.

The digital twin offers other benefits for customers beyond operation of their vehicle: Digital vehicle 
records can be used to show the residual value of a vehicle, making the process of buying and selling 
used vehicles more transparent. In addition, manufacturers could consider offering an extended 
approved warranty based on seamless documentation of component status updates, and even a 
certificate with a price recommendation for selling on the vehicle.

Consumption data

Taycan Turbo S (2023)
Fuel consumption / Emissions

WLTP*
Electric power consumption* combined (WLTP) 23.4 – 22.0 kWh/100 km
CO emissions* combined (WLTP) 0 g/km
CO2 class A Class

*Further information on the official fuel consumption and the official specific CO emissions of new passenger cars can be found in 
the "Leitfaden über den Kraftstoffverbrauch, die CO-Emissionen und den Stromverbrauch neuer Personenkraftwagen" (Fuel 
Consumption, COEmissions and Electricity Consumption Guide for New Passenger Cars), which is available free of charge at all 
sales outlets and from DAT (Deutsche Automobil Treuhand GmbH, Helmuth-Hirth-Str. 1, 73760 Ostfildern-Scharnhausen, 
www.dat.de).
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