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Device, method and system for an autonomous vehicle

Technical field

The present disclosure relates to a device, a method and a system for an
autonomous vehicle. The present disclosure further relates to a computer
program, a computer program product and an autonomous vehicle comprising the

device.

Background
Autonomous driving is a complicated task with high demands on knowledge of the

environment. Changeableness of a previously mapped out road due to road
works, accidents etc., and poorly marked roads, may make autonomous driving
difficult and risky. To be able to handle such circumstances the autonomous
vehicle could be equipped with more advanced sensing equipment, or require
manual intervention. However, in both cases the gains made from driving

autonomously are then reduced giving higher costs of transportation.

For example, in US8509982 zone driving is described where rules of a zone may
require an autonomous vehicle to alert a driver of that vehicle. The vehicle may

require the driver to take control of the steering, acceleration, deceleration, etc.

Wireless communication like vehicle to infrastructure (V21) communication or
vehicle to vehicle (V2V) communication gives the possibility to know road
conditions and traffic conditions in advance. Autonomous vehicles may make use
of this technology in order to get access to data in order to better plan their

journey.

For example, in EP2202601 a method to conduct two vehicles is described, one
unmanned slave-vehicle and one master vehicle. The slave-vehicle use
information from the master vehicle to navigate. The information may be

transmitted e.g. via radio communication.
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US20130090802 illustrates an autonomous vehicle that is conducted by means of
a leader vehicle. The autonomous vehicle may receive waypoints from the leader
vehicle via wireless communication. In US8880272 an autonomous vehicle is
shown that may calculate a trajectory based on two trajectories of two other

vehicles and thereby avoid e.g. a road work.

Summary
Technology for autonomous driving is under development and in the future

infrastructure and vehicles will be more adapted to autonomous driving.
Meanwhile there is a need for making autonomous driving possible also with less

advanced technology and infrastructure.

It is thus an object of the disclosure to provide a method for an autonomous
vehicle to drive pass a difficult or inappropriate road segment. It is a further object
to provide a method for an autonomous vehicle to drive pass a difficult or
inappropriate road segment without manual intervention. These object and others
are at least partly achieved by the device, the method, the vehicle, the system, the
computer program P and the computer program product according to the
independent claims, and by the embodiments according to the dependent claims.

With any of the described device, method, vehicle, system, computer program
and computer program product, it is made possible to eliminate intervention of a
driver when driving pass road segments that are determined to be risky, thus
difficult or inappropriate for the autonomous driver to pass autonomously. There is
then no need for expensive dedicated pilot vehicles, instead regular vehicles can
be used for piloting the automated vehicle pass the risky road segment. The
solution thus becomes a less expensive alternative than many other solutions and

a step forward to accomplishing a fully autonomous driving.

According to a first aspect, the disclosure relates to device for an autonomous
vehicle capable of independently travelling along a road and to communicate in a

wireless way. The device is configured to determine a route for the autonomous



10

15

20

25

30

WO 2016/153408 PCT/SE2016/050101

vehicle 1, and to determine presence of any risk segment along the route. A risk
segment is a segment of the road where the autonomous vehicle is determined to
be in need of assistance based on characteristics of that road segment. If a risk
segment is determined, the device is configured to perform a matching sequence
in order to find a pilot vehicle capable of piloting the autonomous vehicle past the
risk segment and to generate information data a about a result of the performed

matching sequence.

According to a second aspect, the disclosure relates to an autonomous vehicle
comprising a device as disclosed herein.

According to a third aspect, the disclosure relates to a method for an autonomous
vehicle capable of independently travelling along a road and to communicate in a
wireless way. The method comprises to determining a route of the autonomous
vehicle and determining presence of any risk segment along the route. A risk
segment is a segment of the road where the autonomous vehicle is determined to
be in need of assistance based on characteristics of that road segment. If a risk
segment is determined, the method comprises performing a matching sequence
in order to find a pilot vehicle capable of piloting the autonomous vehicle past the
risk segment, and generating information data a about a result of the performed

matching sequence.

According to a fourth aspect, the disclosure relates to a system for an
autonomous vehicle capable of independently travelling along a road and to
communicate in a wireless way. The system comprises a processing unit and a
memory unit with a computer program code. The computer program code is
configured to make the system perform the method according to any of the steps
as disclosed herein, when executed on the processing unit.

According to a fifth aspect, the disclosure relates to a computer program P,

wherein the computer program P comprises a computer program code to cause a



10

15

20

25

30

WO 2016/153408 PCT/SE2016/050101

device, or a computer connected to the device, to perform the method according
to any of the steps as disclosed herein.

According to a sixth aspect, the disclosure relates to a computer program product
comprising a computer program code stored on a computer-readable medium to
perform the method according to any of the steps as disclosed herein, when the
computer program code is executed by a device or by a computer connected to
the device.

Brief description of the drawings

Fig. 1 illustrates a device according to the disclosure located remotely or in an
autonomous vehicle.

Fig. 2 is illustrating the device in Fig. 1 in more detail according to one
embodiment.

Fig. 3 is illustrating a method according to the disclosure according to one

embodiment.

Detailed description

Fig. 1 is illustrating an autonomous vehicle 1 and a plurality of other vehicles 2.
The autonomous vehicle 1 may be arranged to be driven in several modes, for
example manual mode, semi-autonomous mode and autonomous mode. In
manual mode, the vehicle 1 is driven manually by a driver in the vehicle. In semi-
autonomous mode, some functions of the vehicle 1 may be managed manually by
a driver, and some functions may be managed autonomously. In autonomous
mode, all functions in the vehicle are managed autonomously. For the purpose of
this disclosure, the autonomous vehicle 1 is driven in autonomous mode.
However, in autonomous mode a driver may still be present in the vehicle 1, or
the vehicle 1 may be monitored at a distance by a supervisor, and the
autonomous vehicle 1 may send messages for decision making to the supervisor
or driver during the autonomous ride. The supervisor or driver may answer the
message and the autonomous vehicle 1 may incorporate the answer of the

supervisor or driver in its driving strategy.
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The other vehicles 2 may be any kind of vehicle such as a regular private car or a
truck, and be arranged to be autonomously, semi-autonomously or manually
driven. The other vehicles 2 may for example be travelling on the same road
network as the autonomous vehicle 1 or may be standing still in a garage or
parking lot. The other vehicles 2 may be registered in a register as potential pilot
vehicles, and the content of the register may be accessed by a device 3 upon
request. The register may for example be maintained and updated by an external
computer 4.

The autonomous vehicle 1 is arranged to communicate in a wireless way, as
illustrated with bent arrows in the figure. Wireless communication is also referred
to as radio communication. Wireless communication between two vehicles is
referred to as vehicle-to-vehicle communication (V2V). The vehicle 1 may also be
arranged to communicate with an external computer 4, server, road side unit or
similar, or via the external computer 4, server, road side unit with another vehicle
2. Such wireless communication is referred to as vehicle-to-infrastructure
communication (V2l1). The wireless communication may also be conducted via
mobile communication servers, via an application in a communication unit or via a
server. The vehicle 1 is for the purpose of wireless communication equipped with
a unit for wireless communication 5. The external computer 4 is for the purpose of
wireless communication also equipped with a unit for wireless communication 6.

The other vehicles 2 may also be arranged to communicate in a wireless way.

The autonomous vehicle 1 may be arranged with the device 3 which will be
described in the following. The device 3 may instead be arranged in the external

computer 4 remote from the autonomous vehicle 1.

In Fig. 2 the device 3 is illustrated in greater detail, and will now be explained in
connection to this figure. The device 3 may be a control unit, for example an
Electronic Control Unit (ECU). The device 3 includes a processing unit 7 and a

memory unit 8. The processing unit 7 may be made up of one or more Central
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Processing Units (CPU). The memory unit 8 may be made up of one or more
memory units. A memory unit may include a volatile and/or a non-volatile memory,
such as a flash memory or Random Access Memory (RAM). The memory unit 8
further includes a computer program P including a computer program code to
cause the device 3, or a computer connected to the device 3, to perform any of
the method steps that will be described in the following.

The autonomous vehicle 1 may be arranged with a plurality of sensor units,
generally noted as 9 in Fig. 2. The sensor units 9 may be arranged to send
sensed data and/or generated data to the device 3 for further processing.

One kind of sensor unit 9 may be a positioning unit arranged to determine the
position of the autonomous vehicle 1. The positioning unit may be configured to
receive signals from a global positioning system such as GNSS (Global
Navigation Satellite System), for example GPS (Global Positioning System),
GLONASS, Galileo or Compass. Alternatively the positioning unit may be
configured to receive signals from for example one or several distance detectors
in the autonomous vehicle 1 that measure relative distances to for example a road
side unit, nearby vehicles or similar with a known position. Based on the relative
distance or distances the positioning unit may determine the position of the own
autonomous vehicle 1. A detector may also be configured to detect a signature in
for example a road side unit, whereby the signature represents a certain position.
The positioning unit may then be configured to determine its own position via
detection of the signature. The positioning unit may instead be configured to
determine the signal strength in one or a plurality of signals from a base station or
road side unit with known position, and thereby determine the position of the
autonomous vehicle 1 by using triangulation. Some of above mentioned
technologies may of course be combined to ensure a correct position
determination of the autonomous vehicle 1. The positioning unit is configured to
generate a position data with the position of the automated vehicle 1, and to send
it to the device 3. Other kinds of sensor units 9 may be a radar unit, a lidar unit, a

camera unit or a video unit. The sensor units 9 may monitor the surroundings of
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the autonomous vehicle 1, generate sensor data and send the sensor data to the
device 3 for further processing.

The autonomous vehicle 1 may communicate internally between its units, devices,
sensors, detectors etc. via a communication bus, for example a CAN-bus
(Controller Area Network) which uses a message based protocol. Examples of
other communication protocols that may be used are TTP (Time-Triggered
Protocol), Flexray, etc. In that way signals and data described herein may be
exchanged between different units, devices, sensors and/or detectors in the
autonomous vehicle 1. Signals and data may instead be transferred wirelessly
between the different units, devices, sensors and/or detectors.

In order to aid the autonomous vehicle 1 during travelling, the device 3 is
configured to determine a route for the autonomous vehicle 1. The route for the
autonomous vehicle 1 may be known in advance e.g. from a haulage contractor or
from the autonomous vehicle 1 itself. According to another embodiment, the
device 3 may have access to map data and may based on a starting position and
final position of the autonomous vehicle 1 determine a route for the autonomous
vehicle 1. For example may a driver sitting in the autonomous vehicle 1 give a
starting position and a final position to a navigation unit in the autonomous vehicle
1.

The device 3 is further configured to determine presence of any risk segment
along the route, where a risk segment is a segment of the road where the
autonomous vehicle 1 is determined to be in need of assistance based on
characteristics of that road segment. To be in need of assistance may include that
the autonomous vehicle 1 is determined not to be able to drive pass the risk

segment autonomously.

The characteristics of the road of the route are generally known in beforehand.
There are numerous external suppliers collecting data and characteristics of
roads, wherefrom these characteristics may be collected. The road characteristics
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may thus be given to the device 3. The characteristics may include any road
characteristics necessary for the autonomous driving of the vehicle 1. For
example, road data may include a virtual road network marked with characteristics
such as traffic signs, road works etc. Any such characteristic should be positioned
along the virtual road network. The road may be divided into segments according
to their characteristics. Thus, segments may have different lengths. Instead, the
road may be divided into segments with equal lengths, and have different
characteristics within the segment. Updated road characteristics may also be

gathered during travelling via wireless communication from other entities.

Autonomous vehicles 1 may be differently equipped and have different ability to
navigate autonomously. One kind of autonomous vehicle 1 may be able to
independently navigate pass a road segment that for another kind of autonomous
vehicle 1 would be considered too risky to independently navigate pass. Also, at
present some road segments cannot be navigated pass by any autonomous
vehicle 1. By comparing characteristics of road segments along the route with
characteristics of the autonomous vehicle 1, any risk segments along the route
may be found. According to one embodiment, the device 3 is configured to
determine characteristics of the autonomous vehicle 1 and to determine presence
of a risk segment according to predefined rules for the characteristics of the
autonomous vehicle 1 and the characteristics of the road segment. For example,
the road segments may be classified in different levels A, B, C etc. according to
their characteristics and/or difficulty. Level A is here a normal road segment, level
B is a road work, C is a traffic accident etc. The autonomous vehicle 1 may then
be allowed to drive autonomously along “level A” segments, but not “level B” or
“level C” segments, in accordance with predefined rules for that autonomous
vehicle 1 in accordance with its characteristics. Level B and level C segments are
then considered as “risk segments” for the autonomous vehicle 1. The
classification may generally be made in beforehand, or by the device 1 itself.

If a risk segment is determined the autonomous vehicle 1 is not allowed to
independently navigate pass the risk segment. Instead a matching sequence is
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performed in order to find a pilot vehicle 2 capable of piloting the autonomous
vehicle 1 past the risk segment. A pilot vehicle 2 may be any of the another
vehicles 2 previously explained, capable of piloting the autonomous vehicle 1
pass the risk segment. According to one embodiment, the matching sequence
includes to compare at least one route data of the route of another vehicle 2 with
route data of the route of the autonomous vehicle 1, wherein the route data are of
the same category. The device 3 is configured to determine a result of the
comparison, and to determine if the another vehicle 2 is qualified as a pilot vehicle

2 for the autonomous vehicle 1 based on the result of the comparison.

Route data may be any or several of: an estimated position and time along the
route, departure data and destination data. Route data of the another vehicle or
vehicles 2 may be known in beforehand from e.g. haulage contractors and sent to
the device 1. If the device 3 is present in the autonomous vehicle 3, the device 3
may send a request to the computer unit 4 for route data about the another
vehicles 2, or send a request directly to the another vehicles 2 for route data
about the another vehicles 2. The route data may then be sent to the device 3. If
the device 3 is present in the remote computer unit 4, the route data may be
collected from the another vehicles 2 or already be known by the device 3. The
matching sequence may include to send a request to one or several of the
another vehicles 2 asking if they are capable of acting as a pilot vehicle for the
autonomous vehicle 1. The autonomous vehicle 1 may scan the environment
itself to find another vehicle or vehicles 2. For example, the autonomous vehicle 1
may use V2V communication to find one or several another vehicles 2, and collect
route data from the found another vehicles 2. The autonomous vehicle 1, or more
precisely the device 3 present in the autonomous vehicle 1, may then locally
perform any of the steps in the matching sequence described below. A local
coordination between the another vehicle or vehicles 2 may thus be performed,
which may be beneficial for example when no connection to the remote computer
4 can be established. To ensure that the another vehicle 2 is a trustworthy
vehicle, the another vehicle 2 may be requested to exchange secure keys with the
autonomous vehicle 1. The device 3 may also have a register with approved
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another vehicles 2 for piloting, and identification data retrieved from an another
vehicle 2 may be compared with the data in the register. If the another vehicle 2
can be found in the register, the another vehicle 2 may be considered approved
for piloting.

The various route data from the another vehicle or vehicles 2 are then matched
with the route data of the autonomous vehicle 1. The goal with the matching
sequence is to find another vehicle 2 that is capable of and is willing to act as a
pilot vehicle for the autonomous vehicle 1 pass the risk segment. To find such a
pilot vehicle, route data of the same category are matched, thus, time, position
etc. A category may be defined as a route, position and/or time along the route,
departure data or destination data. For example, if the another vehicle 2 is
determined to drive the same route as the autonomous vehicle 1 including the risk
segment, within a certain timeframe, the another vehicle 2 is qualified to be a pilot
vehicle. The matching sequence may instead come to the result that there is no
pilot vehicle to be found.

The device 3 is in any case configured to generate information data a about a
result of the performed matching sequence. If an another vehicle 2 is found that is
qualified as a pilot vehicle, the device 3 may be arranged to generate qualifying
data for the another vehicle 2 including information about that the another vehicle
2 is qualified as a pilot vehicle for the autonomous vehicle 1. The qualifying data
may include information about the route for the qualified vehicle and/or the

autonomous vehicle 1.

After a qualified vehicle has been found, the qualifying data may be indicated to
the driver or supervisor responsible for the autonomous vehicle 1, if any. The
driver or supervisor may then be given a possibility to acknowledge that they want
to accept the qualified another vehicle 2 as a pilot vehicle. Instead, the qualified
vehicle may be directly determined to be a pilot vehicle. If several qualified
another vehicles exist, the most appropriate qualified another vehicle may be
chosen. The most appropriate qualified vehicle may be chosen based on e.g. a
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risk parameter, determined from statistical data of previous piloting experiences
and/or distance and/or time from the automated vehicle 1. The longer the distance
or time, the higher the risk that the piloting will not be successful, i.e. the chosen
qualified another vehicle will not meet up with the automated vehicle 1. Thus, the
qualified another vehicle with the lowest risk parameter may be chosen. Also, the
pilot vehicle may be given a chance to accept being a pilot vehicle or not.

In most cases the route and/or timing of the route for the pilot vehicle is not
exactly the same as for the autonomous vehicle 1. According to one embodiment,
the device 3 is arranged to determine a modified route for the qualified pilot
vehicle and/or a modified route for the autonomous vehicle 1 such that the pilot
vehicle may act as a pilot for the autonomous vehicle 1 along the risk segment.
The device 3 is further arranged to generate modified route data with the modified
route or routes of the pilot vehicle and autonomous vehicle 1, respectively. The
modified route data may be sent to the pilot vehicle and/or autonomous vehicle 1
depending on which vehicle that should change its route. The pilot vehicle and/or
the autonomous vehicle 1 receive the changed route to e.g. a control unit (not

shown) in the vehicle, and the control unit will regulate the vehicle accordingly.

The pilot vehicle may e.g. lower its velocity for a time period until the autonomous
vehicle 1 is within a certain distance. The certain distance should be small enough
such that the pilot vehicle and the autonomous vehicle 1 may communicate with
each other via wireless communication. The certain distance may e.g. be 0-2 km.
A handshaking between the vehicles may be performed to initiate the piloting. The
pilot vehicle will then drive pass the risk segment and meanwhile continuously
sending driving data of the pilot vehicle such as position, velocity, steering etc. to
the autonomous vehicle 1. The driving data may include velocity, coordinates and
heading of each position of the pilot vehicle. The autonomous vehicle 1 will
receive the driving data and adapt its position and driving behavior accordingly.
Alternatively or in combination, the autonomous vehicle 1 may follow the pilot
vehicle by using sensed data of the pilot vehicle from sensing units 9 like a radar

unit, a lidar unit, a camera unit and/or a video unit as will be more explained in the
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following. Thus, the autonomous vehicle 1 will mimic the behavior of the pilot
vehicle pass the risk segment. When the autonomous vehicle 1 has driven pass
the risk segment, the autonomous vehicle 1 continuous to drive autonomously in a

normal way.

If only sensor units 9 are used to detect the position and driving pattern of the pilot
vehicle, no wireless communication is necessary between the pilot vehicle and the
autonomous vehicle 1. With this embodiment, preferably no vehicles are allowed
in between the pilot vehicle and the autonomous vehicle 1. If however also or only
driving data is communicated wirelessly from the pilot vehicle to the autonomous
vehicle 1, one or several vehicles may be allowed in between the pilot vehicle and

the autonomous vehicle 1.

During the piloting, the autonomous vehicle 1 may also react to other sensed data
of the autonomous vehicle 1 that might compromise the safety of the autonomous
vehicle 1 or the surroundings of the autonomous vehicle 1. The autonomous
vehicle 1 may thus not blindly follow the pilot vehicle and will respect e.g. its own

safety system.

The disclosure also relates to a method, which will now be described with
reference to the flowchart in Fig. 3. The method may be implemented as program
code and saved in the memory unit 5 in the device 3 (Fig. 2). The method may
thus be implemented with the above described hardware of the device 3 (Fig. 2) in
the autonomous vehicle 1. The method comprises determining a route of the
autonomous vehicle 1 (A1). The route is often known in beforehand e.g. from a
haulage contractor or may be received from the autonomous vehicle 1 itself. The
method further comprises determining presence of any risk segment along the
route. A risk segment is a segment of the road where the autonomous vehicle 1 is
determined to be in need of assistance based on characteristics of that road
segment (A2). For example, the method may comprise determining characteristics
of the autonomous vehicle 1, and determining presence of a risk segment
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according to predefined rules for the characteristics of the autonomous vehicle 1
and the characteristics of the road segment.

If a risk segment is determined, the method comprises performing a matching
sequence in order to find a pilot vehicle 2 capable of piloting the autonomous
vehicle 1 past the risk segment (A3). The matching sequence may include
comparing at least one route data of the route of another vehicle 2 with a route
data of the route of the autonomous vehicle 1, wherein the route data are of the
same category, determining a result of the comparison, and determining if the
another vehicle 2 is qualified as a pilot vehicle 2 for the autonomous vehicle 1
based on the result of the comparison. The route data may be any or several of:
an estimated position and time along the route, departure data and destination

data. If a risk segment not is determined, the method continues to (A1)

The method further comprises generating information data a about a result of the
performed matching sequence (A4). If the another vehicle 2 is qualified as a pilot
vehicle, the method may comprise generating qualifying data for the another
vehicle 2 including information about that the another vehicle 2 is qualified as a
pilot vehicle for the autonomous vehicle 1. The information data a may then
includes the qualifying data. The qualifying data may include information about the
route of the autonomous vehicle 1. The qualifying data may be transmitted to the
pilot vehicle for information that the vehicle has been chosen as pilot vehicle for

the autonomous vehicle 1.

The pilot vehicle and the autonomous vehicle 1 now have to coordinate their
routes such that the pilot vehicle may pilot the autonomous vehicle passed the
risk segment. According to one embodiment, the method comprises determining a
modified route for the qualified pilot vehicle and/or a modified route for the
autonomous vehicle 1 such that the pilot vehicle may act as a pilot for the
autonomous vehicle 1 along the risk segment, and generating modified route data
with the modified route or routes of the piloting vehicle and/or autonomous vehicle
1, respectively. The modified route data is sent to the pilot vehicle and
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autonomous vehicle, respectively. The pilot vehicle may for example lower its
velocity to wait for the autonomous vehicle 1. When the autonomous vehicle 1 is
within a certain distance, e.g. a distance that allow wireless communication
between the vehicles, or allow tracking of the pilot vehicle by using sensor units
on the autonomous vehicle 1, the pilot vehicle may start piloting the autonomous
vehicle 1 pass the risk segment. When the autonomous vehicle 1 is passed the
risk segment, the piloting may stop and the autonomous vehicle 1 may continue

drive on its own.

The disclosure also relates to a system for an autonomous vehicle 1 as described
above. The system comprises the processing unit 7 and the memory unit 8 with
the above described computer program code. The computer program code is
configured to make the system perform any of the steps of the method as
described above when the computer program code is executed on the processing
unit 7. The computer program code may thus partly be executed on the remote
computer 4, and partly on a device 3 residing in the autonomous vehicle 1.

The present invention is not limited to the above-described preferred
embodiments. Various alternatives, modifications and equivalents may be used.
Therefore, the above embodiments should not be taken as limiting the scope of
the invention, which is defined by the appending claims.
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Claims

1.

A device (3) for an autonomous vehicle (1) capable of independently
travelling along a road and to communicate in a wireless way,
characterized in that the device (3) is configured to
- determine a route for the autonomous vehicle (1);

- determine presence of any risk segment along the route, where a risk
segment is a segment of the road where the autonomous vehicle (1) is
determined to be in need of assistance based on characteristics of that road
segment;

- if a risk segment is determined, perform a matching sequence in order to find
a pilot vehicle (2) capable of piloting the autonomous vehicle (1) past the risk
segment;

- generate information data a about a result of the performed matching
sequence.

The device (3) according to claim 1, configured to determine
characteristics of the autonomous vehicle (1) and to determine presence of a
risk segment according to predefined rules for the characteristics of the
autonomous vehicle (1) and the characteristics of the road segment.

The device (3) according to claim 1 or 2, wherein the matching
sequence includes to:

- compare at least one route data of the route of another vehicle (2)
with a route data of the route of the autonomous vehicle (1), wherein the route
data are of the same category;

- determine a result of the comparison;

- determine if the another vehicle (2) is qualified as a pilot vehicle (2)
for the autonomous vehicle (1) based on the result of the comparison.

The device (3) according to claim 3, wherein the route data is any or
several of: an estimated position and time along the route, departure data and
destination data.

The device (3) according to claim 3 or 4, wherein if the another
vehicle (2) is qualified as a pilot vehicle, the device (3) is arranged to generate
qualifying data for the another vehicle (2) including information about that the
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another vehicle (2) is qualified as a pilot vehicle for the autonomous vehicle
(1).

The device (3) according to claim 5, wherein the qualifying data
includes information about the route of the autonomous vehicle (1).

The device (3) according to claim 5 or 6, wherein the device (3) is
arranged to determine a modified route for the qualified pilot vehicle and/or a
modified route for the autonomous vehicle (1) such that the pilot vehicle may
act as a pilot for the autonomous vehicle (1) along the risk segment, and to
generate modified route data with the modified route or routes of the piloting
vehicle and/or autonomous vehicle (1), respectively.

An autonomous vehicle (1) comprising the device (3) according to
any of the preceding claims.

A method for an autonomous vehicle (1) capable of independently
travelling along a road and to communicate in a wireless way, the method
comprises to:

- determining a route of the autonomous vehicle (1);

- determining presence of any risk segment along the route, where a risk
segment is a segment of the road where the autonomous vehicle (1) is
determined to be in need of assistance based on characteristics of that road
segment;

- if a risk segment is determined, performing a matching sequence in order to
find a pilot vehicle (2) capable of piloting the autonomous vehicle (1) past the
risk segment;

- generating information data a about a result of the performed matching
sequence.

The method according to claim 10, comprising determining
characteristics of the autonomous vehicle (1) and determining presence of a
risk segment according to predefined rules for the characteristics of the
autonomous vehicle (1) and the characteristics of the road segment.

The method according to claim 10 or 11, wherein the matching

sequence includes to:
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- comparing at least a route data of the route of another vehicle (2)
with a route data of the route of the autonomous vehicle (1), wherein the route
data are of the same category;

- determining a result of the comparison;

- determining if the another vehicle (2) is qualified as a pilot vehicle
(2) for the autonomous vehicle (1) based on the result of the comparison.

12. The method (3) according to claim 12, wherein the route data is any
or several of: an estimated position and time along the route, departure data
and destination data.

13. The method (3) according to claim 12 or 13, wherein if the another
vehicle (2) is qualified as a pilot vehicle, generating qualifying data for the
another vehicle (2) including information about that the another vehicle (2) is
qualified as a pilot vehicle for the autonomous vehicle (1).

14. The method (3) according to claim 14, wherein the qualifying data
includes information about the route of the autonomous vehicle (1).

15. The method (3) according to claim 14 or 15, comprising determining a
modified route for the qualified pilot vehicle and/or a modified route for the
autonomous vehicle (1) such that the pilot vehicle may act as a pilot for the
autonomous vehicle (1) along the risk segment, and generating modified route
data with the modified route or routes of the piloting vehicle and/or
autonomous vehicle (1), respectively.

16. A computer program P, wherein said computer program P comprises
a computer program code to cause a device (3), or a computer connected to
said device (3), to perform the method according to any of claims 10 -16.

17. A computer program product comprising a computer program code
stored on a computer-readable medium to perform the method according to
any of the claims 10 -16, when the computer program code is executed by a
device (3) or by a computer connected to the device (3).

18. A system for an autonomous vehicle (1) capable of independently
travelling along a road and to communicate in a wireless way, the system
comprises a processing unit (7) and a memory unit (8) with a computer
program code characterized in that the computer program code is
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configured to make the system perform the method according to any of the
claims 9 to 15 when executed on the processing unit (7).
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