10

15

20

43

“SIMULTANEOUS DRIVING SYSTEM”

This invention relates to an automatic vehicle driving
system, particularly an automatic driving system for at
least two vehicles positioned one behind the other.

Automatic vehicle driving systems are being
increasingly investigated due to innovations in the field
of information technology.

These systems can drive vehicles through the
information they acquire via a plurality of sensors, such
as cameras, or distance sensors placed on the vehicles.

These systems aim to reduce driver activity in order to
increase the reliability of driving and to reduce driver
costs.

However, current standards require the presence of a
driver 1in the vehicle, even when the vehicle 1is being

driven automatically. The automatically driven vehicle must
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be able to be controlled manually, in the case of an
accident or failure of the automatic driving system.

As a result, two or more vehicles, positioned one
behind the other, require the presence of a driver in each
of the wvehicles.

Automatic driving systems therefore still require
improvements to reduce costs and increase their driving
reliability.

The invention aims to solve the aforementioned
drawbacks.

The above mentioned objectives are achieved by an
automatic driving system according to claim 1.

Other features and advantages of the invention will
appear clearly from the description below, which is given
by way of a non-limiting example only, with reference to
the accompanying drawings, in which:

e Figure 1 1s a diagram illustrating an automatic

driving system according to the state of the art; and

e Figure 2 1s a diagram illustrating an automatic

driving system according to the present invention.

Figure 1 shows an automatic driving system 10 according
to the state of the art.

The system 10 comprises a first vehicle 11 and a second
vehicle 12 that follows the first wvehicle 11. The second

vehicle 12 1is driven automatically based on movement
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information from the first vehicle 11.

The automatic driving is of a known type. For example,
the second vehicle comprises acquisition means 14
configured to acquire movement information from the first
vehicle 11 and automatic driving means 15 configured to
automatically drive the second vehicle 12 based on the
information acquired by the acquisition means 14.

The system 10 however requires two drivers, a first
driver 16 in the first vehicle that drives the vehicle
manually, and a second driver 17 that is positioned in the
second vehicle and can intervene, 1f problems with the
automatic driving means occur.

An automatic driving system 1 according to the present
invention is illustrated in Figure 2.

Advantageously, the system 1 comprises a first vehicle
2 and a second vehicle 3 which follows the first wvehicle 2,
the first vehicle 2 is manually driven remotely by a driver
who is positioned in the second vehicle 3, which in turn
follows the first vehicle 2 which is driven automatically
based on the movements of the first vehicle 2, as described
in more detail below.

The first vehicle 2 and the second vehicle 3 both
comprise telecommunication means 4a and 4b, configured to
communicate with the ECU (Engine Control Unit), which 1is

not illustrated. For example, the telecommunication means
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4a and 4b may be radio devices. Similarly, the
telecommunication means 4a and 4b can be a wired network.

The first vehicle 2 also comprises acquisition means 5
being configured to acquire visual and operating
information from the first vehicle 2. For example,
acquisition means 5 may comprise at least one of the
following means: video cameras (front and rear cameras for
day and night vision), distance sensors, or operating
sensors for the wvehicle.

The first vehicle 2 also comprises remote driving means
6a of a known type, configured to drive the vehicle based
on the information received by the communication means 4a.

The second vehicle 3 comprises remote driving means 6b.
The second vehicle may also include acquisition means (not
shown) configured to detect the movement of the first
vehicle 2.

The second vehicle 3 also comprises viewing means 7,
for example a screen, configured to display the wvisual or
operating information of the first wvehicle 2.

The second vehicle 3 finally comprises manual driving
means (not shown) that, if activated by the driver, have
priority over the remote driving means 6b, according to the
applicable rules.

Both the first vehicle 2 and the second vehicle 3 may

also comprise safety means (not shown) configured to stop
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both vehicles 2 and 3 if one of the acquisition means,
viewing means or communication means is faulty.
The operation of system 1 is as follows.

The first vehicle 2 is manually driven remotely by
driver 8 who 1is located in the second vehicle 3, by a
signal from communication means 4a and 4b.

The driver 8 can manually drive the first vehicle 2,
based on the wvisual and operational information of the
first vehicle 2, that he can see via the viewing means 7.

The second vehicle 3 is driven automatically by the
remote driving means 6b. The remote driving means 6b are
controlled by a signal, which can come from the ECU of the
second vehicle 3, based on the operation of the first
vehicle 2 or, alternatively, based on the information
acquired by the acquisition means (not shown) installed on
the second vehicle 3 and configured to acquire information
on the movement of the first vehicle 2.

If any one of the acquisition means 5, viewing means 7
or communication means 4a or 4b is faulty, the safety means
can stop both vehicles 2 and 3.

For example, the remote driving means 6b can drive the
second vehicle 3 based on the movements of the first
vehicle 2 according to any one of the following options:

e the second vehicle 3 1is controlled by remote

driving means 6b with a time offset relative to
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The

the remote the driving means 6a of the first
vehicle 2;

the second vehicle 3 is controlled by the remote
driving means 6b based on processing the
information acquired by the acquisition means
(not shown) on the movement of the first wvehicle
2;

in the case of an emergency, the second vehicle 3
is controlled by the remote driving means 6b,
with a very short time offset with respect to the
remote driving means 6a of the first vehicle 2;
or

in the «case of ©precision manoeuvres (e.g.
parking, coupling or uncoupling), the second
vehicle 3 1is controlled by the remote driving
means 6b with a very long time offset with
respect to the remote driving means 6a of the
first vehicle 2.

advantages of an automatic driving system

according to the present invention are obvious from the

above.

The

driver 8,

vehicles

system 1 allows driving vehicles with only one
positioned one behind the other, one of the two

being driven automatically, in accordance with

current standards.




Finally, it is clear that system 1 according to the
present invention may be subject to modifications and
variants which, however, do not fall outside the scope of
protection defined by the claims.

For example, the viewing means 7, acquisition means 5
or communication means 4a and 4b could include other
devices without changing their functions.

The two coupled vehicles according to system 1 may be

buses, agricultural vehicles, or industrial vehicles.
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CLAIMS

1.- A driving system (1) for two vehicles positioned
one behind the other, characterised in that it comprises a
first vehicle (2) and a second vehicle (3) that follows the
first, the two vehicles (2, 3) comprise communication means
(4a, 4b) and remote driving means (6a, 6b), the first
vehicle (2) comprises acquisition means (5) configured to
acquire visual and operating information of the first
vehicle (2), this latter is sent by the communication means
(da, 4b) to the second vehicle (3), the latter comprises
viewing means (7) configured to view said information, a
driver (8) being positioned in the second vehicle (3) and
being able to control the remote driving means (6a, 6b) of
the first wvehicle (2) as a result of said information, the
second vehicle (3) being driven automatically based on the
movements of the first vehicle (2).

2.- The system according to claim 1, characterised in
that the communication means (4a, 4b) comprise radio
devices or a wired network.

iy = The system according to claims 1 or 2.y
characterised in that the acquisition means (5) comprise at
least one of the following means: video cameras, distance
sensors or operation sensors of the vehicle (2).

4. The system according to one of the preceding claims,

characterised in that the viewing means (7) comprise at
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least one monitor configured to view the information
acquired by the acquisition means (5).

5.- The system according to one of the preceding
claims, characterised 1in that the second wvehicle (3)
comprises manual driving means which, if activated, take
priority over the automatic driving of the second vehicle.

6.- The system according to one of the preceding
claims, characterised in that the two vehicles comprise
safety means configured to stop the two vehicles (2, 3) if
one of the acquisition means (5), the viewing means (7),
the remote driving means (6a, ©6b) or the communication
means (4a, 4b) is faulty.

7.- The system according to one of claims 1 to 6,
characterised in that said automatic driving based on the
movements of the first wvehicle (2) is implemented as a
result of a time offset between the first vehicle and the

second vehicle.



