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(57) Embodiments of the present invention provide a method 
(Figure 3 or 4, 300 or 400) of determining following 
vehicle information, comprising determining (Figure 3 or 
4, 310 or 430), by one or more sensing means (Figure 2, 
230 or 240), following vehicle information associated with 
any further vehicles (130, 140) following a vehicle (120), 
and transmitting (Figure 3 or 4, 320 or 450), from first 
communication means (Figure 2, 250) to second 
communication means (Figure 2, 250), a representation 
of the following vehicle information. The first vehicle (110) 
may use it’s forward facing sensors to establish the 
following vehicle information and communicate it to the 
object vehicle (120) or a stationary unit (150). The 
stationary unit may use the determined following vehicle 
information to inform a traffic control means (190), traffic 
light, to establish how long to keep the green light on.
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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APPARATUS AND METHOD FOR DETERMINING FOLLOWING VEHICLE
INFORMATION

TECHNICAL FIELD

The present disclosure relates to an apparatus and method for determining following 
vehicle information. Aspects of the invention relate to a method, to a module, a 
system and a vehicle. In particular, although not exclusively, aspects of the invention 
relate to a method of determining following vehicle information, a following vehicle 
information module, a system for determining following vehicle information, a vehicle 
and computer software.

BACKGROUND

It is desired to provide increased situational awareness concerning vehicles. 
Situational awareness includes information relating to vehicles in a vicinity of a 
vehicle. Such situational awareness may be provided to traffic infrastructure for 
example to manage a flow of traffic. The situational awareness may also be used by 
the vehicles themselves, for example to reduce a likelihood of accidents. The 
situational awareness may relate to a number or length of vehicles following a 
vehicle, which may be a lead vehicle i.e. at a head of a train of vehicles, or may be 
part of the train of vehicles. However it is often difficult for a vehicle to determine 
information about following vehicles. This may be due, in part, to following vehicles 
obscuring one-another.

It is an object of embodiments of the invention to at least mitigate one or more of the 
problems of the prior art.

SUMMARY OF THE INVENTION

Aspects and embodiments of the present invention provide a method a module, a 
system, a vehicle and computer software as claimed in the appended claims.

According to an aspect of the invention, there is provided a method of determining
following vehicle information, comprising determining, by one or more sensing
means, following vehicle information associated with one or more further vehicles
following a vehicle, and transmitting, from first communication means associated with
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the first sensing means to second communication means, a representation of the 
following vehicle information.

The first sensing means may be associated with a first vehicle or with a stationary 
unit. The stationary unit may be a stationary unit associated with transport 
infrastructure, such as traffic lights.

According to an aspect of the present invention, there is provided a method 
comprising determining, by one or more sensing means, following vehicle information 
associated with one or more vehicles following a first vehicle, and transmitting, from 
first communication means to second communication means associated with the first 
vehicle or stationary unit, a representation of the following vehicle information. 
Advantageously the first vehicle or stationary unit is provided with information about 
following vehicles.

According to an aspect of the present invention, there is provided a method, 
comprising determining, by one or more sensing means associated with a first 
vehicle or stationary unit, following vehicle information associated with one or more 
vehicles following a second vehicle, and transmitting, from first communication 
means associated with the first vehicle or stationary unit to second communication 
means associated with the second vehicle, a representation of the following vehicle 
information.

Advantageously the second vehicle is provided with following vehicle information 
from another source, such as the first vehicle or stationary unit, which reduces a 
need for the second vehicle to comprise rearward facing sensors and improves a 
reliability of assessing information about the following vehicles.

According to an aspect of the present invention, there is provided a method of 
determining following vehicle information, comprising determining, by one or more 
sensing means associated with a first vehicle or stationary unit, following vehicle 
information associated with any further vehicles following a second vehicle, and 
transmitting, from first communication means associated with the first vehicle or 
stationary unit to second communication means associated with the second vehicle, 
a representation of the following vehicle information.

A method as described above, wherein:
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the sensing means may comprise one or more sensing devices;
the first communication means may be a communication module or unit; and 
the second communication means may be communication module or unit.

Optionally the method comprises transmitting from the second communication 
means, a request for the following vehicle information. Advantageously computation 
and communication may be reduced by the following vehicle information only being 
determined on request. The method may comprise receiving at the first 
communication means the request for the following vehicle information. The method 
may be performed in dependence on the request.

The request may comprise a representation of existing following vehicle information 
associated with the vehicle. Advantageously the vehicle provides information about 
its state of knowledge of following vehicles.

The method optionally comprises comparing the received existing following vehicle 
information with the determined following vehicle information to determine differential 
following vehicle information. Advantageously only the differential following vehicle 
information may need to be processed.

The transmitting the representation of the following vehicle information may comprise 
transmitting a representation of the differential following vehicle information to the 
second communication means associated with the vehicle. Advantageously the 
amount of data to be communicated may be reduced.

The method may comprise transmitting the representation of the following vehicle 
information from the second communication means to a communication means 
associated with transport infrastructure. Advantageously the following vehicle 
information may be provided for use by more than other vehicles.

The communication means associated with the transport infrastructure is optionally 
associated with one or more traffic flow control means. The, or each, traffic flow 
control means may be one or more traffic lights. Advantageously the following vehicle 
information may be used to improve a flow of traffic.
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The following vehicle information may be indicative of a number of vehicles following 
the vehicle. Advantageously the existence and amount of following vehicles is 
provided.

The following vehicle information may be indicative of a length of vehicles following 
the vehicle. Advantageously the length of the following vehicles may be used, such 
as in determining whether a manoeuvre is possible, for example over-taking.

The following vehicle information may be indicative of a time for the any further 
vehicles to pass. Optionally the time is a time to pass a stationary point. 
Advantageously the time to pass may be of assistance in traffic flow control, such as 
operating traffic lights according to the time to pass a stationary point.

The sensing means associated with the first vehicle may be forward-facing sensing 
means with respect to the first vehicle. Advantageously the sensing means may 
ascertain information about approaching vehicles.

Optionally the determining the following vehicle information is performed as the 
vehicle and the one or more further vehicles following the vehicle pass proximal to a 
first vehicle or a stationary unit. Advantageously the sensing means may only require 
a short range of operation as the vehicles pass.

In embodiments, the determining the following vehicle information may be performed 
as the vehicle and the one or more further vehicles following the vehicle travel in an 
opposing direction to the first vehicle.

According to an aspect of the present invention, there is provided a following vehicle 
information module, comprising input means for receiving data from one or more 
sensing means indicative of a presence of any vehicles following a vehicle, control 
means for determining following vehicle information indicative of the any further 
vehicles following the second vehicle, and output means for outputting to a 
communication means a representation of the following vehicle information for 
wireless transmission.

The module as described above, wherein:
the input means comprises an electrical input for receiving data;
the control means comprises one or more electronic processing devices; and
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Optionally the control means is arranged to receive via the input means a request for 
the following vehicle information from the vehicle. The control means may be 
arranged to determine the following vehicle information in dependence on the 
request.

The request may comprises a representation of existing following vehicle information 
associated with the vehicle.

The control means may be arranged to compare the received existing following 
vehicle information with the determined following vehicle information to determine 
differential following vehicle information.

The control means is optionally arranged to output via output means a representation 
of the differential following vehicle information for wireless transmission.

The following vehicle information may be indicative of a number of further vehicles 
following the vehicle.

The following vehicle information may be indicative of a length of further vehicles 
following the vehicle.

The following vehicle information may be indicative of a time for the following further 
vehicles to pass. The time may be a time to pass a stationary point.

According to an aspect of the present invention, there is provided a system for 
determining following vehicle information, comprising one or more sensing means for 
outputting data indicative of a presence of a vehicle, and a following vehicle 
information module arranged to receive the data from the sensing means and to 
determine following vehicle information indicative of any vehicles following a vehicle 
and to output a representation of the following vehicle information.

The system as described above, wherein:
the one or more sensing means comprise one or more sensing devices; and
the vehicle information module comprises one or more electronic processing

devices.
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The one or more sensing means may comprise an acoustic, radiation or optical 
sensing means for determining a distance to an object.

The one or more sensing means may comprise an imaging device for outputting 
image data.

According to an aspect of the present invention, there is provided a vehicle, 
comprising one or more sensing means for outputting data indicative of a presence of 
a vehicle, a following vehicle information module arranged to receive the data from 
the sensing means and to determine following vehicle information indicative of any 
further vehicles following a vehicle and to output a representation of the following 
vehicle information, and communication means arranged to receive the 
representation from the following vehicle information module and to wirelessly 
transmit the representation.

The vehicle as described above, wherein:
the one or more sensing means comprise one or more sensing devices;
the vehicle information module comprises one or more electronic processing 

devices; and
the communication means comprises a communication module or unit.

The sensing means may be associated with a first vehicle, the sensing means may 
be forward-facing sensing means with respect to the first vehicle.

Optionally, the sensing means may be associated with a stationary unit. The 
stationary unit may be associated with transport infrastructure.

According to an aspect of the present invention, there is provided computer software 
which, when executed by a computer, is arranged to perform a method according to 
an aspect of the invention. Optionally the computer software is stored on a computer- 
readable medium. The computer software may be tangibly stored on the computer- 
readable medium. The computer-readable may be non-transitory.

According to an aspect of the present invention, there is provided a vehicle arranged
to perform a method according to aspect of the invention, or comprising a module or
system according to an aspect of the invention.
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According to an aspect of the present invention, there is provided a method of 
determining following vehicle information, comprising determining, by one or more 
sensing means associated with a first vehicle, following vehicle information 
associated with any further vehicles following a second vehicle, and transmitting, 
from first communication means associated with the first vehicle to second 
communication means associated with the second vehicle, a representation of the 
following vehicle information.

According to an aspect of the present invention, there is provided a following vehicle 
information module for a vehicle, comprising input means for receiving data from one 
or more sensing means associated with a first vehicle indicative of a presence of any 
further vehicles following a second vehicle, control means for determining following 
vehicle information indicative of the any further vehicles following the second vehicle, 
and output means for outputting to a communication means a representation of the 
following vehicle information for wireless transmission.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described by way of example only, with 
reference to the accompanying figures, in which:

Figure 1 illustrates example vehicular situations;

Figure 2 shows a vehicle and apparatus according to an embodiment of the 
invention;

Figure 3 shows a method according to an embodiment of the invention; and

Figure 4 shows a method according to another embodiment of the invention.

DETAILED DESCRIPTION

Figure 1 illustrates example vehicle situations where a first vehicle 110 or a
stationary unit 150 is in proximity to a second vehicle 120. Embodiments of the
present invention provide the second vehicle 120 with improved situational
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awareness as will be explained. The stationary unit 150 may be a fixed unit or a 
portable unit.

In Figure 1(a) the first vehicle 110 is moving in a generally opposing direction to the 
second vehicle 120, as indicated by respective arrows 111, 121. It will be appreciated 
that it is not necessary for the first vehicle 110 to be in motion and it may alternatively 
be stationary. At some point in time, the second vehicle 120 passes alongside the 
first vehicle 110. In Figure 1 (a) the first vehicle 110 is generally facing the oncoming 
second vehicle 120.

In Figure 1(b) the first vehicle 110 is generally perpendicular to the second vehicle 
120 as it passes in front of the first vehicle 110. The first vehicle 110 may be waiting 
at a junction or intersection as illustrated. In both situations illustrated in Figures 1(a) 
& (b), as will be explained, sensing means associated with the first vehicle 110 is 
able to assess a situation of the second vehicle 120 whilst the two vehicles 110, 120 
are proximal. In particular, forward-facing sensing means of the first vehicle 110 are 
able to assess the situation of the second vehicle 120. It will also be appreciated that 
the first vehicle 110 may alternatively or additionally have sensing means arranged to 
assess the second vehicle 120, and other vehicles, passing a side of the first vehicle 
110.

In Figure 1(c) the second vehicle is travelling proximal to, such as past, the stationary 
unit 150. The stationary unit 150 may be located near to a roadway on which the 
second vehicle 120 is travelling.

As illustrated in Figures 1(a), (b) and (c) one or more further vehicles 130, 140 are 
following the second vehicle 120. Although two following vehicles 130, 140 are 
illustrated it will be appreciated that this is merely an example. In other examples, 
there may be more vehicles or no vehicles following the second vehicle 120. It is 
desired for the second vehicle 120 to obtain situational awareness regarding whether 
there are vehicles following the second vehicle 120 and, if so, information about the 
following vehicle(s) 130, 140. The situational awareness may comprise following 
vehicle information indicative of the one or more vehicles 130, 140 following the 
second vehicle 120. In some embodiments of the invention the following vehicle 
information is provided by the first vehicle 110. In some embodiments of the invention 
the following vehicle information is provided by the stationary unit 150. The following 
vehicle information is determined by sensing means associated with the first vehicle
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110 or stationary unit 150 either whilst the first and second vehicles 110, 120 or 
stationary unit 150 and second vehicle 120 are in proximity, such as in the situations 
illustrated in Figures 1 (a), (b) and (c) with arrows 115, 170 indicative of sensing of the 
vehicles 120, 130, 140. The following vehicle information is information about the one 
or more vehicles 130, 140 following the second vehicle 120. In some embodiments 
the following vehicle information is indicative of one or more of a number of vehicles 
following the second vehicle 120, a total length of vehicles 130, 140 following the 
second vehicle 120, and a time for the vehicles 130, 140 following the second vehicle 
120 to pass. The time may be a time for the vehicles 130, 140 following the second 
vehicle 120 to pass a stationary point i.e. a roadside point.

In Figure 1(c), the one or more sensing means are associated with the stationary unit 
150. The second vehicle 120 is travelling proximal to the stationary unit 150. In one 
situation, the second vehicle 120 is travelling in proximity to the stationary unit 150, 
as shown by arrow 121. Sensing means associated with the stationary unit 150 are 
arranged to assess the situation of the second vehicle 120 whilst the stationary unit 
150 and the second vehicle 120 are proximal. It will also be appreciated that the 
stationary unit 150 may alternatively or additionally have sensing means arranged to 
assess other vehicles, passing proximal to the stationary unit 150. The sensing 
means may be integral with the stationary unit 150 or communicably coupled thereto, 
so as by means of a wired or wireless data connection. For example the sensing 
means may be mounted above a roadway on which the second vehicle 120 and the 
vehicles 130, 140 following the second vehicle 120 are travelling.

Figure 2(a) illustrates a vehicle 110 according to an embodiment of the invention. 
The vehicle 110 may be the first vehicle 110 illustrated in Figure 1. The vehicle 
shown may also be the second vehicle 120. The vehicle 110 comprises a following 
vehicle information (FVI) means in the form of an FVI module 200 according to an 
embodiment of the invention. The FVI module 200 is arranged to determine and to 
provide following vehicle information. The following vehicle information may be 
provided to another vehicle such as, as described above, the second vehicle 120.

The FVI module 200 comprises a control means 210 which may comprise one or
more processing devices. The one or more processing devices may, in use, execute
computer instructions in the form of computer software. The FVI module 200
comprises memory means 220 which may comprise one or more electronic memory
devices communicably coupled to the one or more processing devices. The memory
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device(s) may store the computer software operably executed by the processing 
device(s) and may store data during execution of the computer software, such as 
data relating to the FVI of the second vehicle 120.

The vehicle 110 comprises one or more sensing means 230, 240. The sensing 
means are suitable for determining information about other vehicles proximal to the 
vehicle 110. The one or more sensing means 230, 240 illustrated in Figure 2 are 
forward-facing, although it will be realised that use of otherwise directed sensing 
means may be envisaged. For example, one or more sensing means may be 
arranged to determine information about other vehicles generally alongside the 
vehicle 110 i.e. side-sensing means. The sensing means 230, 240 comprises one or 
more sensing devices 230, 240 for determining one or more attributes of an 
environment proximal to the vehicle 110. The environment may be that within a 
predetermined distance of the vehicle, such as within 500m or 250m of the vehicle, 
although it will be realised that other distances may be envisaged and that each 
respective sensing means 230, 240 may be associated with a respective i.e. different 
sensing distance. The sensing means 230, 240 may be existing sensing means of 
the vehicle 110 i.e. used for other purposes such as safety or vehicle driving 
purposes. At least some of the one or more sensing means 230, 240 may be 
arranged at a front of the vehicle 110, such as one or more being mounted behind a 
grille at a front of the vehicle 110 or in a region of a windscreen of the vehicle 110. It 
will be appreciated that where a plurality of sensing means 230, 240 are used they 
do not need to be collocated.

The sensing means 230, 240 may also be associated with one or more of an 
emergency vehicle braking system of the vehicle 110, or a cruise control system of 
the vehicle, for example. A first sensing means 230 may be a first device 230 such as 
a radar or laser device for determining a distance to an object, such as another 
vehicle, generally in front of the vehicle 110. It will be understood that generally in 
front of the vehicle 110 may also encompass objects in front of the vehicle 110 i.e. 
forward of, but in a different lane of a multi-lane road or highway, such as the second 
vehicle 120.

The first device 230 is arranged, in use, to emit radiation and to receive radiation
reflected from the object or vehicle to firstly allow an existence of the object or vehicle
to be determined, and secondly to determine a distance thereto. A second sensing
means 240 may be a second device 240 such as an imaging device 240. The
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imaging device 240 may be arranged to determine image data, for example 
comprising a series of images which may form video data, of a region of the 
environment proximal to the vehicle 110. The image data provided by the imaging 
device 240 may be used, for example, to determine road signs such as speed limit 
information and to determine an existence of humans i.e. pedestrians in a path of the 
vehicle 110, although it will be realised that other uses of the imaging device 240 are 
envisaged. Other sensing means may be arranged to determine the presence of 
another vehicle generally alongside the vehicle 110. It will be understood that 
generally in alongside of the vehicle 110 may also encompass objects in alongside 
but not aligned with the vehicle 110 i.e. forward or rearwards of, but in a different lane 
of a multi-lane road or highway, such as the second vehicle 120.

The vehicle 110 comprises a communication means 250. The communication means 
allows wireless communication of a representation of the following vehicle 
information to another vehicle, such as the second vehicle 120. The communication 
means 250 does not necessarily need to communicate directly with a communication 
means of the second vehicle 120. The communication means 250 may operatively 
communicate with one or more intermediary communication systems, networks or 
computer systems. For example the communication means 250 of the vehicle 110 
may be arranged, in use, to communicate with a communication means associated 
with transport infrastructure, which may comprise one or more server computers 
arranged to control the transport infrastructure including one or more traffic flow 
control means. For example, the traffic flow control means may be one or more traffic 
lights, although it will be realised that other traffic flow control means may be used 
including the server computers being arranged to provide instructions to vehicles 
within a predetermined region or zone regarding how those vehicles should move 
through the zone i.e. a speed of travel etc. of those vehicles.

In some embodiments, as shown in Figure 2(b), the FVI module 200, sensing means 
230, 240 and communication means 250 may be associated with the stationary unit 
150. The FVI module 200 is arranged to determine and to provide following vehicle 
information. The following vehicle information may be provided to a vehicle such as, 
as described above, the second vehicle 120 or another vehicle. The stationary unit 
150 may be associated with transport infrastructure, which may comprise one or 
more server computers arranged to control the transport infrastructure including one 
or more traffic flow control means. For example, the traffic flow control means may be 
one or more traffic lights, although it will be realised that other traffic flow control
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means may be used including the server computers being arranged to provide 
instructions to vehicles within a predetermined region or zone regarding how those 
vehicles should move through the zone i.e. a speed of travel etc. of those vehicles.

As shown in Figure 1 (c), the stationary unit 150 may communicate the FVI to another 
vehicle, such as the first vehicle 110, as shown by arrow 160. In other embodiments, 
the stationary unit 150 may communicate the FVI to the transport infrastructure which 
is, in this example case, traffic lights 190, shown by arrow 165, or to the second 
vehicle 120 in respect of which the FVI is determined, as shown by arrow 170.

Returning to Figure 1(b) arrow 180 is indicative of communication of information from 
second vehicle 120 to infrastructure which is, in this case, traffic lights 190. Further 
description of said communication will be provided below.

In further described embodiments of the invention, the communication means 250 
will be described as operatively communicating directly with a corresponding 
communication means of another vehicle, although it will be appreciated from the 
foregoing that this is not essential. The communication means 250 may operate 
according to a wireless communication protocol. The wireless communication 
protocol may be Wi-Fi or a protocol based thereon. For example, the communication 
means may operate according to a vehicle-to-vehicle (V2V) protocol which may be a 
form of vehicular ad hoc networking (VANET). For example the wireless 
communication protocol may be IEEE 802.11p or a standard based thereon. Whilst 
some specific protocols are identified it will be appreciated that these are merely for 
illustration and that the communication means 250 may operate according to another 
protocol. The communication means 250 may be formed by a communication module 
or unit of the vehicle associated with one or more antennas mounted about the 
vehicle 110 for wireless communication.

The one or more sensing devices 230, 240 and communication unit 250 are 
communicably coupled to the FVI module 200. The coupling may be achieved by a 
communication bus (not shown) of the vehicle 110. The communication bus of the 
vehicle may be an IP-based communication bus wherein components and systems of 
the vehicle 110 represent nodes on a local area network (LAN) of the vehicle to allow 
data communication there-between. The communication bus of the vehicle may be 
Ethernet-based although it will be realised that the bus may be based on other LAN 
protocols.
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In use the FVI module 200 is arranged to receive from the one or more sensing 
devices 230, 240 data indicative of one or more attributes of the environment 
proximal to the vehicle. From the received data, the FVI module 200 is arranged to 
determine following vehicle information associated with one or more further vehicles 
130, 140 following another vehicle, such as the second vehicle 120 illustrated in 
Figure 1. The FVI module 200 is further arranged to communicate via the 
communication unit 250 of the vehicle 110 a representation of the following vehicle 
information. The representation is communicated to the another vehicle, such as the 
second vehicle 120, either directly or indirectly, as described above. The 
representation may be communicated in response to a request received from the 
second vehicle 120 for the following vehicle information.

Figure 3 illustrates a method 300 according to an embodiment of the invention. The 
method 300 is a method of determining following vehicle information according to an 
embodiment of the invention.

The method 300 comprises determining 310 the following vehicle information (FVI). 
The determining 310 is performed when the first vehicle 110 is within a sensing 
distance of the second vehicle 120. It will be understood that the sensing distance 
refers to a distance over which sensing means are capable of sensing the existence 
or presence of the second vehicle 120 and any following vehicle(s).

Referring to Figure 1, in the situation illustrated in Figure 1 (a) as the first and second 
vehicles 110, 120 approach one another, or as the second vehicle 120 approaches 
the stationary first vehicle 110, the FVI module 200 of the first vehicle 110 is 
arranged to determine the FVI relating to the one or more vehicles 130, 140 following 
the second vehicle 120 as indicated by arrow 115. In the situation illustrated in Figure 
1(b) the FVI module 200 of the first vehicle 110 is arranged to determine the FVI as 
the second vehicle 120 and following vehicles 130, 140 move toward and then pass 
the first vehicle 110.

In an embodiment, determining 310 the FVI is performed when the stationary unit
150 is within a sensing distance of the second vehicle 120. It will be understood that
the sensing distance refers to a distance over which sensing means are capable of
sensing the existence or presence of the second vehicle 120 and any following
vehicle(s).
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Referring to Figure 1, in the situation illustrated in Figure 1(c) as the second vehicle 
120 is proximal to, such as approaching or passing, the stationary unit 150 as shown 
by arrow 121, the FVI module 200 of the stationary unit 150 is arranged to determine 
the FVI relating to the one or more vehicles 130, 140 following the second vehicle 
120.

During the determining of the following vehicle information 310 the FVI module 200 
receives data from the one or more sensing devices 230, 240 indicative of the one or 
more following vehicles 130, 140. From the data provided by the sensing means 230, 
240 the FVI module 200 determines an existence of one or more vehicles following 
the second vehicle 120 i.e. that there are following vehicles 130, 140. In some 
embodiments the FVI module 200 optionally determines a number of vehicles 
following the second vehicle 120. The number of vehicles may be determined based 
on an existence of gaps between each of the following vehicles 130, 140 data 
indicative of which may be provided by, for example, the radar or laser device 230, or 
the imaging device 240. In some embodiments, the FVI module 200 determines the 
total length of the following vehicles 130, 140 i.e. a distance from a front of a first of 
the following vehicles 130 to a rear of a last of the following vehicles 140 or a time 
taken for the following vehicles 130, 140 to pass a stationary point i.e. a time in 
seconds taken for the following vehicles to pass the stationary point.

Following the determining 310 of the following vehicle information, the representation 
of the FVI is communicated at 320. In some embodiments, the representation of the 
FVI is communicated from the first vehicle 110. As discussed above, the 
representation may be communicated from the first vehicle 110 via the 
communication unit 250 from the FVI module 200. The representation may be a 
message comprising the FVI. The message may comprise information indicative of 
one or more of the number of vehicles 130, 140 following the second vehicle 120, a 
total length of following vehicles 130, 140 and a time for the vehicles 130, 140 
following the second vehicle 120 to pass. The time may be a time for the vehicles 
130, 140 following the second vehicle 120 to pass a stationary point i.e. a roadside 
point. Communication of the FVI 320 may be performed when the first vehicle 110 is 
in communication range of the second vehicle 120 i.e. within a distance at which 
direct wireless communication there-between is effective. However, in some 
embodiments where indirect communication is utilised, the communication 320 may 
be performed following the determining process 310, i.e. without the first and second
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vehicles 110, 120 being capable of direct communication, but instead using one or 
more intermediary communication systems.

In some embodiments, the representation of the FVI is communicated 320 from the 
stationary unit 150. The representation may be communicated from the stationary 
unit 150 via the communication unit 250 from the FVI module 200. Communicating 
320 may be performed when the stationary unit 150 is in communication range of the 
second vehicle 120 i.e. within a distance at which direct wireless communication 
there-between is effective. However, in some embodiments where indirect 
communication is utilised, the communication 320 may be performed following step 
310 i.e. without the stationary unit 150 and second vehicle 120 being capable of 
direct communication, but instead using one or more intermediary communication 
systems. In other embodiments the representation of the FVI is communicated from 
the stationary unit 150 to transport infrastructure. The representation of the FVI may 
be communicated from the stationary unit 150 to a computer associated with the 
transport infrastructure, such as one or more traffic lights, in order to control a flow of 
traffic based thereon.

As a result of the method 300 one or both of the second vehicle 120 and traffic 
infrastructure is provided with information about any following vehicle(s). The second 
vehicle 120 may utilise this information itself. For example, the second vehicle may 
determine a driving performance based on the FVI, such as determining a braking 
force to apply dependent on the number of following vehicles. The second vehicle 
120 may also provide the FVI to a transport infrastructure system.

As illustrated in Figure 1(b), the second vehicle 120 may transmit via connection 180 
the FVI to a receiving device associated with traffic infrastructure 190. In an 
embodiment, as illustrated by Figure 1(c), the stationary unit 150 may transmit via 
connection 165 the FVI to a receiving device associated with traffic infrastructure. In 
an embodiment, the stationary unit 150 may be associated with traffic infrastructure. 
In this embodiment, the FVI may be passed directly to the transport infrastructure 
from the stationary unit. The traffic infrastructure may comprise one or more traffic 
flow control means such as traffic lights 190 as illustrated. The FVI may inform the 
infrastructure 190 how many following vehicle(s) 130, 140 there are or how long it will 
take the following vehicles 130, 140 to pass. In this way the traffic infrastructure may 
adapt according to the FVI. For example, in Figure 1(b) or 1(c) the traffic lights may 
change state based on the received FVI. The change in state may be to determine a
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period on green to allow the following vehicles 130, 140 to pass through the traffic 
lights 190.

Figure 4 illustrates a method 400 according to an embodiment of the invention. The 
method 400 is a method of determining following vehicle information according to an 
embodiment of the invention.

The method 400 comprises transmitting a request 410. The request is transmitted in 
response to a desire for improved situational awareness. The request may be 
transmitted from a vehicle, in particular from the second vehicle 120. The request is 
transmitted from a wireless communication unit of the vehicle 120. The request is for 
following vehicle information (FVI). The request may, in some embodiments, include 
a representation of existing or currently held following vehicle information (cFVI). The 
cFVI may be obtained from a memory associated with the vehicle 120, such as the 
memory 220 of the VFI module 200. The cFVI provides information about currently 
following vehicles accessible to the vehicle 120. For example, the cFVI may identify a 
number of vehicles believed to be following the vehicle 120. As will appreciated, the 
cFVI may be outdated having been previously obtained, such as received, by the 
second vehicle 120. Therefore the FVI module 200 of the second vehicle 120 may 
seek to update the FVI. The request may also comprise information identifying the 
second vehicle 120 in order that updated FVI may be provided for the second vehicle 
120.

The method 400 also comprises receiving the request 420. The request may be 
received at the first vehicle 110. The request may be indirectly received from the 
second vehicle 120 having been through one or more intermediary communication 
networks or systems and then transmitted to the first vehicle 110. The first vehicle 
110 receives the request via the communication unit 250 and the request is provided 
to the FVI module 200. The FVI module 200 may identify from which vehicle the 
request originated from information contained in the request.

In some embodiments, the request is received 420 at the stationary unit 150. The
request may be indirectly received from the second vehicle 120 having been through
one or more intermediary communication networks or systems and then transmitted
to the stationary unit 150. The stationary unit 150 receives the request via the
communication unit 250 and the request is provided to the FVI module 200. The FVI
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module 200 may identify from which unit or vehicle the request originated from 
information contained in the request.

The first vehicle 110 determines 430 FVI for the second vehicle 120 as described 
above. The FVI module 200 of the first vehicle 110 may determine the existence of 
any following vehicles, such as one or more vehicles 130, 140 following the second 
vehicle 120 i.e. that there are following vehicles 130, 140. The FVI module 200 may 
determine that there are no vehicles following the second vehicle. In some 
embodiments the FVI module 200 may determine the number of vehicles following 
the second vehicle 120. In some embodiments, the FVI module 200 of the first 
vehicle 110 may determine the total length of the following vehicles 130 i.e. the 
distance from a front of the first of the following vehicles 130 to the rear of a last of 
the following vehicles 140, or a time to for the following vehicles 130, 140 to pass a 
stationary point i.e. the time taken in seconds for the following vehicles 130, 140 to 
pass the stationary point. As described above the FVI module 200 determines the 
FVI based on data received from one or more sensing devices 230, 240 associated 
with the first vehicle 110.

In some embodiments, the FVI module 200 of the stationary unit 150 may determine 
430 the existence of any following vehicles, such as one or more vehicles 130, 140 
following the second vehicle 120 i.e. that there are following vehicles 130, 140. The 
FVI module 200 may determine that there are no vehicles following the second 
vehicle. In some embodiments the FVI module 200 may determine the number of 
vehicles following the second vehicle 120. In some embodiments, the FVI module 
200 of the stationary unit 150 may determine the total length of the following vehicles 
130 i.e. the distance from a front of the first of the following vehicles 130 to the rear of 
a last of the following vehicles 140, or a time to for the following vehicles 130, 140 to 
pass a stationary point i.e. the time taken in seconds for the following vehicles 130, 
140 to pass the stationary point. As described above the FVI module 200 determines 
430 the FVI based on data received from one or more sensing devices 230, 240 
associated with the stationary unit 150.

A determination 440 is made whether the newly determined following vehicle
information, nFVI matches, i.e. is the same as, the cFVI received during the request
420. If the newly determined following vehicle information nFVI is the same as the
received cFVI then the method 400 may end as the second vehicle 120 has correct
or current FVI. In some embodiments the FVI module 200 of the first vehicle 110 may
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communicate a confirmation to the second vehicle 120 indicative of the cFVI being 
correct or up-to-date. In some embodiments the FVI module 200 of the stationary unit 
150 may communicate a confirmation to the second vehicle 120 indicative of the 
cFVI being correct or up-to-date. If the newly determined following vehicle 
information, nFVI, is not the same as or equal to the cFVI received the method 
moves to the next stage 450.

During stage 450 the FVI module 200 of the first vehicle 110 determines differential 
following vehicle information (dFVI). The dFVI represents a difference between the 
newly determined following vehicle information, nFVI, determined in stage 430 and 
the received cFVI from step 420. The dFVI may be determined as:

dFVI = nFVI-cFVI

where nFVI is the new FVI i.e. the FVI determined in stage 430.

The dFVI is communicated 450 from the FVI module 200 to the communication unit 
250 of the first vehicle 110 and transmitted to the second vehicle 120. In this way, the 
second vehicle is provided with information to update the existing FVI held by the 
second vehicle 120 i.e. that the cFVI previously sent to the first vehicle 110 and 
deemed not to be up-to-date by the first vehicle 110 is replaced or updated. 
Subsequently the second vehicle 120 may provide the FVI to one or more receiving 
devices such as a receiving device associated with traffic infrastructure 190, for 
example traffic lights 190, as described above.

In an embodiment, the dFVI determined in stage 450 is determined by the FVI 
module 200 of the stationary unit 150. The dFVI is communicated from the FVI 
module 200 to the communication unit 250 of the stationary unit 150 and transmitted 
to the second vehicle 120. The cFVI previously sent to the stationary unit 150 and 
deemed not to be up-to-date by the stationary unit 150 may be replaced or updated.

It will be appreciated that embodiments of the present invention allow improved 
situational awareness of vehicles to be obtained, in particular information about 
following vehicles, which may be used by the vehicles or traffic infrastructure.

It will be appreciated that embodiments of the present invention can be realised in 
the form of hardware, software or a combination of hardware and software. Any such
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software may be stored in the form of volatile or non-volatile storage such as, for 
example, a storage device like a ROM, whether erasable or rewritable or not, or in 
the form of memory such as, for example, RAM, memory chips, device or integrated 
circuits or on an optically or magnetically readable medium such as, for example, a 
CD, DVD, magnetic disk or magnetic tape. It will be appreciated that the storage 
devices and storage media are embodiments of machine-readable storage that are 
suitable for storing a program or programs that, when executed, implement 
embodiments of the present invention. Accordingly, embodiments provide a program 
comprising code for implementing a system or method as claimed in any preceding 
claim and a machine readable storage storing such a program. Still further, 
embodiments of the present invention may be conveyed electronically via any 
medium such as a communication signal carried over a wired or wireless connection 
and embodiments suitably encompass the same.

All of the features disclosed in this specification (including any accompanying claims, 
abstract and drawings), and/or all of the steps of any method or process so 
disclosed, may be combined in any combination, except combinations where at least 
some of such features and/or steps are mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims, 
abstract and drawings), may be replaced by alternative features serving the same, 
equivalent or similar purpose, unless expressly stated otherwise. Thus, unless 
expressly stated otherwise, each feature disclosed is one example only of a generic 
series of equivalent or similar features.

The invention is not restricted to the details of any foregoing embodiments. The 
invention extends to any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompanying claims, abstract and 
drawings), or to any novel one, or any novel combination, of the steps of any method 
or process so disclosed. The claims should not be construed to cover merely the 
foregoing embodiments, but also any embodiments which fall within the scope of the 
claims.
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1. A method of determining following vehicle information, comprising:
determining, by one or more sensing means, following vehicle 

information, nFVI, relating to one or more object vehicles following a subject 
vehicle; and

transmitting, from first communication means to second 
communication means, a representation of the following vehicle information.

2. The method of claim 1, comprising:
transmitting from the second communication means, a request for the 

following vehicle information, nFVI; and
receiving at the first communication means the request for the 

following vehicle information, nFVI.

3. The method of claim 2, wherein the request comprises a representation of 
existing following vehicle information, cFVI, associated with the subject 
vehicle.

4. The method of claim 3, comprising:
comparing, by a control means, the received existing following vehicle 

information, cFVI, with the determined following vehicle information, nFVI, to 
determine differential following vehicle information, dFVI; and

wherein the transmitting the representation of the following vehicle 
information comprises transmitting a representation of the differential 
following vehicle information, dFVI, to the second communication means.

5. The method of claim 4, wherein the one or more sensing means and the 
control means are associated with a first vehicle.

6. The method of any preceding claim, wherein the second communication 
means are associated with the subject vehicle.

7. The method of any preceding claim, wherein the subject vehicle is a second 
vehicle.

8. The method of any of any of claims 1 - 4, wherein the one or more sensing 
means and control means are associated with a stationary unit.
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9. The method of claim 8, wherein the stationary unit is associated with transport 
infrastructure.

10. The method of any preceding claim, comprising transmitting the 
representation of the following vehicle information from the second 
communication means to a communication means associated with transport 
infrastructure.

11. The method of claim 10, wherein the communication means associated with 
the transport infrastructure is associated with one or more traffic flow control 
means; optionally the traffic flow control means is one or more traffic lights.

12. The method of claim 10 or 11 when directly or indirectly dependent on claim 
8, wherein the communication means associated with the transport 
infrastructure is associated with the stationary unit.

13. The method of any preceding claim, wherein the representation of the 
following vehicle information is indicative of a number of object vehicles 
following the subject vehicle.

14. The method of any preceding claim, wherein the representation of the 
following vehicle information is indicative of a length of object vehicles 
following the subject vehicle.

15. The method of any preceding claim, wherein the representation of the 
following vehicle information is indicative of a time for the object vehicles to 
pass; optionally the time is a time to pass a stationary point.

16. The method of claim 5 or any claim dependent thereon, wherein the sensing 
means associated with the first vehicle are forward-facing sensing means with 
respect to the first vehicle.

17. The method of any preceding claim, wherein the determining, by one or more 
sensing means the following vehicle information is performed as the subject 
vehicle and the any object vehicles following the subject vehicle pass 
proximal to a first vehicle or a stationary unit.
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18. The method of claim 7 when directly or indirectly dependent on claim 5, 
wherein the determining, by one or more sensing means, the following vehicle 
information is performed as the subject vehicle and the one or more object 
vehicles following the subject vehicle travel in an opposing direction to the 
first vehicle.

19. A following vehicle information module, comprising:
input means for receiving data from one or more sensing means 

indicative of a presence of any object vehicles following a subject vehicle;
control means for determining following vehicle information, nFVI, 

associated with any object vehicles following the subject vehicle; and
output means for outputting a representation of the following vehicle 

information to a communications means for wireless transmission.

20. The module of claim 19, wherein the sensing means is associated with a first 
vehicle.

21. The module of claim 19, wherein the sensing means is associated with a 
stationary unit.

22. The module of claim 19, 20 or 21, wherein the control means is arranged to 
receive via the input means a request for the following vehicle information 
from the subject vehicle and to determine the following vehicle information in 
dependence on the request.

23. The module of claim 22, wherein the request comprises a representation of 
existing following vehicle information, cFVI, associated with the subject 
vehicle.

24. The module of claim 23, wherein the control means is arranged to compare 
the received existing following vehicle information, cFVI, with the determined 
following vehicle information, nFVI, to determine differential following vehicle 
information, dFVI.

25. The module of claim 20, wherein the control means is arranged to output via 
output means a representation of the differential following vehicle information 
for wireless transmission.
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26. The module of any of claims 19 to 25 wherein the representation of the 
following vehicle information is indicative of one or more of:
a number of object vehicles following the subject vehicle;
a length of object vehicles following the subject vehicle; and
a time for the following object vehicles to pass; optionally the time is a time to 
pass a stationary point.

27. A system for determining following vehicle information, comprising:
one or more sensing means for outputting data indicative of a presence of a 
vehicle; and
a following vehicle information module arranged to receive the data from the 
one or more sensing means and to determine following vehicle information 
indicative of any object vehicles following a subject vehicle and to output a 
representation of the following vehicle information.

28. The system of claim 27, wherein the one or more sensing means comprise 
one or more of:
an acoustic, radiation or optical sensing means for determining a distance to 
an object.

29. A vehicle, comprising:
one or more sensing means for outputting data indicative of a presence of a 
vehicle;
a following vehicle information module arranged to receive the data from the 
sensing means and to determine following vehicle information indicative of 
any further vehicles following a second vehicle and to output a representation 
of the following vehicle information; and
communication means arranged to receive the representation from the 
following vehicle information module and to wirelessly transmit the 
representation.

30. The vehicle of claim 29, wherein, when the sensing means are associated 
with the vehicle, the sensing means are forward-facing sensing means with 
respect to the vehicle.

31. A unit, comprising:
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one or more sensing means for outputting data indicative of a presence of a 
vehicle;
a following vehicle information module arranged to receive the data from the 
sensing means and to determine following vehicle information indicative of

5 any further vehicles following a vehicle and to output a representation of the
following vehicle information; and
communication means arranged to receive the representation from the 
following vehicle information module and to wirelessly transmit the 
representation.

10
32. Computer software which, when executed by a computer, is arranged to 

perform a method according to any of claims 1 to 18; optionally the computer 
software is stored on a computer-readable medium.

15 33. A vehicle arranged to perform a method according to any of claims 1 to 18,
comprising a following vehicle information module according to any of claims 
19 to 26 or a system according to any of claims 27 or 28.
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