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Italy: autonomous driving and Anas’ smart road 
A conversation with Alberto Broggi, General Manager of VisLab 
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Connected Driving, PIARC Italy
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Obviously, with technical and scientific spirit, in the international tables of the World Road Association (PIARC) in 
which we participate, experts in automated driving and smart roads have also evaluated the zero option. They 

have asked themselves whether the benefits of the automated vehicle and smart roads are greater or less than the 
costs. They also asked whether we could do without them. Whether it is really worth it. And the main reason they 
were persuaded to say yes wasn’t due to the driving comfort. It wasn’t the chance to work quietly in the vehicle. It 
was the dramatic data on road safety: 1,200,000 dead, including 260,000 children and 59 million injured in the last 
year alone worldwide. 25 thousand victims in Europe, about 3,300 in Italy. Accidents that the automated vehicle could 
really eliminate. In fact, 94% of these accidents were caused by the human factor: distraction, use of mobile phones 
at the wheel, excessive speed. For this reason, European directives have made ADAS, Automatic Driver Assistance 
Systems mandatory, such as: automatic emergency braking, alcohol level control, automatic lane maintenance 
control, automatic ignition of the 4 arrows in case of sudden braking. The belief is that eliminating the human 
factor that causes accidents, assisted driving and then autonomous driving can lead to a future with zero fatalities. 
Of course, when only automated vehicles will be circulating. That’s why in all the technologically advanced world 
autonomous driving tests are underway. That’s why all the most advanced countries are implementing projects to 
digitize roads, transforming them into smart roads, thus providing the autonomous vehicle and the user with as 
much information as possible and the best environment in which to travel. That’s why technical experts from all 
over the world involved in the World Road Association (PIARC), are intensively exchanging technical knowledge 
on autonomous driving tests and smart roads implementation. Italy is also working in this direction and foresees 
by 2025, through provisions by the Ministry of Infrastructure and Transport, the progressive digitalization of the 
main roads (those belonging to the European network). And in this context ANAS, the Italian Authority for national 
roads, is operating with an ambitious project to transform 3.000km of its network into Smart Roads.

For several months, vehicles with autonomous driving 
capabilities have been circulating on the streets of Turin 
and Parma in the midst of ordinary traffic. They proceed on 
their own, without a driver, even if there is always an expert 
driver in the car ready to take control of the vehicle. So far 
no accidents have occurred and the tests are proceeding 
positively. These first tests of autonomous driving on the 
road, authorized by the Ministry of Infrastructure and 
Transport are conducted by VisLab, a company founded 

as a spin-off of the University of Parma and then acquired 
by the American Ambarella. VisLab was founded in the 
mid-1990s in Parma within the university field thanks 
to the intuition of Alberto Broggi, full professor at the 
Department of Information Engineering. 

Alberto Broggi is also a member of PIARC Italy’s Technical 
Committee Automated and Connected Driving which is 
composed of managers and experts from the Ministry 
of Infrastructure and Transport, ANAS SpA, the main 
automotive and telecommunications sectors, motorway 
concessionaires and universities. In this conversation with 
Broggi he will give us an update on the perspectives of 
autonomous driving, the tests already implemented, its 
regulation, and the optimal road environment to host it. 

During the year 2019, VisLab obtained from the Ministry 
of Infrastructure and Transport the first authorizations for 
automated driving tests under the Smart Road Decree. 
How do you evaluate the authorization process carried out 
in Italy?

The authorization process has been complex and 
articulated, also to allow ministerial experts to make the 
appropriate assessments for the safety of users. Thanks 
to this authorization, the Ambarella Group has 
been able to continue its program of significant 
investments in Italy and VisLab has been 
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able for more than twenty years to 
continue its activities of research and 
development. 

What technology do you implement 
on your automated vehicles?

VisLab perception devices mainly 
consist of cameras and radar. They 
are two complementary systems 
because they work on different 
wavelengths and therefore with 
different perceptive capabilities 
and limits, complementing each 
other and mitigating each other’s 
less effective areas. For example, 
the cameras (equipped with dual 
sensors and stereoscopic vision)
allow a greater density of information 
while the radar, with lower resolution 
compared to a camera, has the ability 
to penetrate even the most adverse 
weather conditions giving back useful 
information to the system. Single 
cameras (i.e., equipped with a single 
sensor) allow to recognize objects. 
Stereo cameras also have the ability 
to return information to the system 
in relation to the position in 3D, the 
distance and the spatial relationship 
between objects.The system 
designed by VisLab does not use laser 
scanners (i.e., LiDAR), and the Italian 
tests confirmed the path taken.Unlike 
their competitors the perception 
tools used by VisLab (i.e., mainly the 
cameras designed and built within 
the Ambarella Group) are equipped 
with internal processing engines for 
deep learning, which is therefore 
carried out «on the edge» (inside the 
camera itself ) and with low power 
consumption. VisLab technology 
may also not use information from 
a GPS, as the localization can also 
take place with the sole use of visual 
information from the cameras.

How are you enhancing the results 
obtained with the testing?

The results obtained during the 
trials carried out in Italy were then 
consolidated and further developed 
in the United States, in different 
traffic conditions, infrastructure, and 
type of roads in Las Vegas, Nevada 
(CES 2020) . 

To travel in complete safety does 
the automated vehicle require to be 
connected to a smart road or is any 
type of road sufficient?

Our philosophy is that technology 
must have the ability to drive the 
vehicle in reasonable safety on any 
road; on the contrary, designing an 
automated driving system that needs 
information from third parties (such 
as an infrastructure network) for its 
operation I believe can be limiting. 
That said, if further information is 
available (for the benefit of both 
safety and comfort) via a smart 
road, all the better. It should also be 
considered that the collateral risk of 
connecting an automatic vehicle to a 
smart road network is the increased 
possibility of potential intrusion 
or manipulation in the automatic 
driving system.

The autonomous vehicle may find 
it difficult to determine driving in 
the presence of works in progress 
or other obstacles and the limited 
vision of the sensors on board may 
fail to see them in time. Would it not 
be possible to «connect» the vision of 
the Situation Rooms now present in 
Anas and other concessionaires, with 
the autonomous vehicle so that one 
can benefit from the other?

Overall, the problem of recognition 
of works in progress and other 
unexpected situations is quite 
common. I believe that the 
autonomous vehicle will one day 
have to be able to interpret these 
situations independently just as a 
human driver does. In any case, any 
additional information coming from 
the communication system will give 
the possibility to further optimize 
the driving (for example to modulate 
the speed before the visibility of the 
event or even to change the route by 
choosing an alternative itinerary).

PIARC Task Force dedicated to 
autonomous driving highlights 
the need for harmonisation of 
continental road signs and also 
the need for technical measures to 
promote the visibility of signs in 
different weather conditions. What 

is best for autonomous vehicle? 
Physical or digital signage?

With regard to signage, as long as 
we do not only have autonomous 
vehicles running on our roads, we 
will have to keep signage that can 
be interpreted by humans drivers. I 
therefore think that it must be the 
vehicle that needs to adapt to the 
signs in a particular geographical 
area. Obviously, as in the case of the 
aforementioned communications, 
if the signage were active, emitting 
radio signals such as a danger signal 
or a traffic light, this information 
would allow further optimisation.

What do you ask of road operators to 
encourage autonomous driving? That 
the road surface is well maintained? 
That the horizontal and vertical signs 
are visible? What else?

The main request to road operators 
is to continue to check and maintain 
precise horizontal and vertical road 
markings. It should also be pointed 
out that any change to the signage 
could cause inconvenience to those 
who use high-resolution digital maps, 
as they are required to update them.

What is the ‘guaranteed minimum’ 
that the motorway operator should 
provide in order to ensure itself also 
in terms of legal liability in the event 
of an accident?

With regard to the “minimum 
guaranteed“ that the motorway 
operator should provide (to ensure 
itself also in terms of legal liability in 
the event of an accident), based on 
the assumption that the autonomous 
vehicle is designed to circulate on the 
current road network without other 
means, I would say nothing more 
than what it “owes“ to users today. 
Any additional information that the 
operator will want to provide to 
the vehicle through the smart road 
network can only lead to additional 
responsibilities (e.g. if the information 
is wrong).

Several car manufacturers consider 
the connection with the road 
infrastructure as certainly very useful 
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but «additional», (the connection 
may not be guaranteed 100% of 
the time), and for this reason they 
include fallback solutions based 
only on optical sensors or HD maps. 
Should the motorway operator keep 
its responsibility only for routine 
maintenance (horizontal and vertical 
signage and road surface) and not 
for the unobligated information 
provided by the smart road?

This is probably not only a technical-
engineering issue, but also and above 
all a legal one. The principle, I believe, 
is that the operator is responsible for 
every information and service that 
he offers or manages, so, the more 
services and information that he 
makes available to users, the greater 
will be his responsibilities.

Having said that, the basic principles 
remain, that the maintenance by the 
operator is very important today for 
the human driver, and it will also be 
important tomorrow with electronic 
drivers. In fact, the vehicle is designed 
to move in an environment with 
precise characteristics, both in terms of 
geometry and signals. Any additional 
information can still be used, but will 
involve a responsibility on behalf of the 
operator to ensure its accuracy.

Is it true that the autonomous vehicle 
has a visibility of about 100 meters 
ahead while with the smart road 
visibility can increase by several 
hundred meters?

It is true that the smart road 
can communicate to the vehicle 
information that is not directly visible, 
such as the presence of obstacles 
behind a curve, or traffic information 
on its route. When provided by the 
road operator, this information is 
certainly helpful for driving but the 
vehicle must be able to move safely 
even on roads that do not have the 
ability to offer this information.

What timescale can be envisaged for 
the marketing of the various levels of 
autonomous driving 4 and 5 from an 
automotive point of view?

Forecasts are always difficult, but 
I don’t think we’re very far off, 
considering that even a decade or 
so is a limited time compared to 
the more than 100-year-old life of 
the ‘vehicle’ transport system. We 
are dealing with a real revolution 
that this new technology will bring 
not only to the transport system, 
but also to the urban planning and 
accessibility of our cities. 

A European Platform is working 
for the European regulation of 
autonomous driving. In terms of 
Regulation, is there a country to take 
as an example? 

In 2018, Italy adopted a regulation 
that sets rather stringent 
requirements for those who intend 
to conduct tests. Our group is 
authorized to conduct tests in 

Nevada, California and Italy. I believe 
that the world leader for testing is 
California, where there is a principle 
of accountability of the experimenter 
that summarizes everything, and 
it does not matter whether the 
applicant is a vehicle manufacturer or 
system developer. 

This is the conclusion of our 
conversation with Alberto Broggi.

In Italy ANAS SpA, as the main 
national operator of state roads and 
motorways with its approximately 
30 thousand km of managed roads, 
is in the front line for the promotion 
and testing of V2X communication-
enabling technologies for the 
diffusion of autonomous driving and 
related vehicles. ANAS is gradually 
implementing a plan to transform the 
main roads in its network into smart 
roads. The first experiments concern 
the SS51- Alemagna (Veneto) section 
in the area where the World Alpine 
Ski Championships will be held and 
the A91 - Rome Fiumicino section, 
the busiest non-toll motorway in 
Italy.

The Smart Road of Anas is designed 
in a modular way, i.e. composed 
of independent, autonomous 
and interconnected units, 
connected by functional and multi-
technological nodes (the Green 
Islands). Each module of the Smart 
Road is organized to host all the 
technological elements necessary to 
provide the set of services required 
by the Smart Road itself, that is:

• Broadband connectivity systems
• “In motion“ connectivity systems 
• Smart Technologies
• ICT Platforms

CONNECTIVITY SYSTEMS

There are two types of systems for 
connectivity:

1. “broadband systems“, which 
represent the physical 
infrastructure of the 
t e l e c o m m u n i c a t i o n s 
and data network 



2020 Vislab Autonomous Vehicles

Routes/Roads 2020 - N° 386 - www.piarc.org12

 WHAT’S NEW? Update

architecture of the Smart Road; based on wired connections, they connect the nodes by means of a backbone made 
up of several fibre optic rings that aim to connect the equipment installed along the entire Smart Road route;

2. wireless “in motion“ systems that allow the connection on the move between user to vehicle, vehicle to vehicle, 
vehicle to infrastructure. In fact, these systems take into account the widespread use of “personal mobile devices“ by 
exploiting both the enormous potential offered by 
these instruments (e.g. sensors such as accelerometer, 
gyroscope, magnetometer, proximity sensor, barometer, 
hands-free messaging, etc...) and the possibility of 
having on these devices dedicated applications  
(App “Smart Road“) to provide info-mobility and road 
safety services. 

The choice of Anas is to create a dedicated functional 
Wi-Fi network at the speed foreseen for the stretch of 
road and potentially up to at least 130 km/h, which allows 
the connection of mobile devices to an intranet network 
dedicated only to Smart Road services, called Wi-Fi in 
Motion.

Connectivity systems play a crucial role in the deployment of C-ITS systems for connected and autonomous driving.  
In particular, a key element for the evolution of C-ITS systems is represented by V2X - Vehicle To Everything 
communication technologies, which enable data exchange between vehicles (V2V communication), between vehicles 
and road infrastructure (V2I communication), between vehicles and pedestrians (V2P).

The technologies enabling Smart Road connectivity systems are mainly based on LTE-vehicular and its evolution LTE-V2X 
(or C-V2X technology), and the IEEE 802.11p standard (better known as DSRC or ITS-G5).

The coexistence of several V2X communication technologies has led Anas to adopt solutions that guarantee all users the 
possibility of receiving the same information and services regardless of the technology adopted by the manufacturers of 
their vehicles.#


