
Case Study

Italdesign has created a simulation platform to test connected and autonomous vehicle designs 
with hardware in the loop. A Spirent GSS7000 signal simulator integrates with the platform to 
provide realistic, low-latency GNSS signals in real time to the receiver under test.

The Background

Part of the Volkswagen Group, Italdesign is a design 
and engineering company at the forefront of car 
development and production. From its headquarters 
in Moncalieri, Italy, it employs approximately 1,000 
workers, and offers services ranging from design 
and engineering to project management and testing 
services.

As part of its innovation efforts, Italdesign wanted a 
way to reliably test prototype models of connected and 
autonomous vehicles (CAVs). The cost and legal issues 
associated with testing self-driving vehicles in the real 
world meant Italdesign needed a way to conduct these 
tests in the lab.

The Challenge: Realistic GNSS and RTK Signal 
Simulation in the Lab

Fully testing a self-driving vehicle means taking 
it through a huge range of driving conditions to 
understand how it behaves in different scenarios. In 
the real world, this would mean driving many millions 
of varied miles, and even then, some scenarios – 
particularly those involving other road users – would 
remain too risky to create.  Italdesign was further 
limited by the fact the Italian government currently 
doesn’t permit the testing of autonomous vehicles on 
public roads.

To ensure safe, reliable and efficient testing for its 
CAV prototypes, Italdesign therefore developed a 
simulation platform for hardware-in-the-loop and 
software-in-the-loop testing. The platform is based on 
IPG CarMaker software running on dSPACE SCALEXIO 
2.0 hardware, enabling scalable, flexible vehicle 
modelling and environment simulation.

An essential component of Italdesign’s prototype self-
driving vehicles is the GNSS receiver. An autonomous 
vehicle relies on signals from navigation satellites to 
establish its absolute position on the earth’s surface, 
and to navigate safely and reliably to its intended 
destination. 

If an autonomous vehicle can’t receive GNSS signals (or 
worse, it receives inaccurate signals), it could result in a 
vehicle miscalculating its position on the road, making 
unsafe manoeuvres and potentially putting passengers, 
pedestrians and other road users at risk.

“Conventional vehicles are driven 
thousands of miles during 
development, but this is not feasible for 
autonomous vehicles. So we needed 
a new approach to R&D development 
testing that combined best-in-class 
components. By working with Spirent’s 
experts, we have created a system that 
will help to bring connected cars to 
market faster.” 
 — Antonio Casu, CTO, Italdesign
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It’s therefore essential to understand how the vehicle’s 
receiver behaves in different signal conditions: for 
example, whether it can still calculate an accurate 
position when signals are very weak, or when tall 
buildings are blocking satellites from line-of-sight view.

To test the vehicle’s GNSS receiver, Italdesign wanted 
a highly controllable GNSS signal simulator that was 
capable of generating realistic signals. Because self-
driving vehicles need to have built-in redundancy and 
be able to function anywhere in the world, Italdesign 
also needed a solution that could simulate GNSS 
signals from multiple satellite constellations on multiple 
frequencies. 

Whatever solution Italdesign chose, it would need to 
be able to take vehicle dynamics data from dSPACE 
SCALEXIO, and use it to generate the relevant GNSS 
signals. And because Italdesign also wanted to ensure 
prototypes can achieve accurate positioning to the 
centimetre level, its test environments also needed 
to allow simulation of Real-Time Kinematic (RTK) error 
correction messages.

With so many different requirements, and a range of 
systems in place to test them, Italdesign needed tight 
integration between all its testing components. Low-
latency signal transfer was also a crucial requirement 
to ensure that consistency is maintained between 
the driving and signal simulators, and that accurate 
positioning and timing data is sent to the device under 
test.

The Solution

To solve its challenges around GNSS signal simulation 
accuracy, Italdesign decided to use Spirent’s GSS7000 
multi-constellation, multi-frequency simulator. It offers 
test engineers complete control over the simulated 
GNSS signal environment, enabling them to recreate 
an infinite range of highly realistic signal conditions, 
including RTK correction messages.

A crucial requirement for Italdesign was that the GNSS 
simulation solution should integrate with dSPACE 
SCALEXIO and IPG CarMaker, allowing the simulator to 
generate low-latency signal data and communicate it to 
the receiver under test. 

To meet those requirements, Spirent supplied SimHIL, a 
dedicated API for Spirent simulators that enables the 
GSS7000 to send, receive and process data relating to 
any car model in real time from both the dSPACE and 
IPG systems. With SimHIL in place, Italdesign’s test 
systems can automatically feed vehicle position, 
velocity, acceleration, altitude, angular velocity and 
angular acceleration data to the Spirent simulator, 
which then generates real-time signals and feeds them 
back to GNSS receiver under test.

Italdesign’s Test Equipment



The Results

By integrating its dSPACE and IPG solutions with the 
Spirent GSS7000 simulator, Italdesign has been able to 
create a flexible, realistic and real-time environment for 
both hardware-in-the-loop and software-in-the-loop 
testing.

Italdesign’s test lab allows it to test new scenarios that 
previously were not possible, such as assessing the 
certainty of GNSS positioning data accuracy when a 
vehicle is operating in an urban canyon surrounded by 
tall buildings.

Flexible: Italdesign can simulate a range of car models, 
routes, scenarios and driving conditions—without 
the cost or complexity of organising real-world drive 
testing.

Realistic: The Spirent GSS7000 allows Italdesign to 
evaluate GNSS receiver performance using realistic, 
repeatable and controllable GNSS signals across 
different constellations and frequencies.

Real-time: The GSS7000’s low latency enables true 
real-time generation of signals, allowing Italdesign to 
study how the GNSS receiver behaves as the signal 
environment changes.

“Thanks to Spirent, we’ve been able 
to get far more realistic GNSS signal 
simulation. And more importantly, 
we’ve been able to seamlessly integrate 
it into our dSPACE and IPG-powered 
platform—with scope to integrate 
additional solutions in the future if we 
need to.” 

— Antonio Casu, CTO, Italdesign
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About Spirent 
Communications

Spirent Communications 
(LSE: SPT) is a global leader 
with deep expertise and 
decades of experience 
in testing, assurance, 
analytics and security, 
serving developers, service 
providers, and enterprise 
networks. 

We help bring clarity to 
increasingly complex 
technological and business 
challenges.

Spirent’s customers have 
made a promise to their 
customers to deliver superior 
performance. Spirent assures 
that those promises are 
fulfilled.
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Contact Us

For more information, call your Spirent sales representative or 
visit us on the web at www.spirent.com/ContactSpirent.
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Next Steps

With the core of its test platform complete, Italdesign has scope to add new 
simulation technologies as its autonomous vehicle system designs advance. 
Future technologies could include 3D modelling of the driving environment, 
using Spirent’s Sim3D to simulate the impact of GNSS obscuration and 
multipath on receiver performance, as well as sensor fusion testing with 
simulation of data from lidar, radar, computer vision and other sensors.

Solution Spotlight: Spirent GSS7000
• Supports GPS, GLONASS, BeiDou, Galileo, QZSS and SBAS
• Multi-frequency output including GPS L1, L2, L5, Glonass L1 and L2,

and BeiDou B1i and B2i
• Allocate up to 256 channels across constellations
• Leading accuracy, fidelity and reliability
• Model receiver antenna patterns




