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(54) METHOD AND SYSTEM FOR CHECKING IF A VEHICLE HAS OVERTAKEN AT LEAST 
ANOTHER VEHICLE

(57) The present invention concerns a method and
system for checking if a vehicle has overtaken at least
another vehicle in a portion of road. The invention:
- obtains, from a first image capturing device, a first se-
quence of images of the vehicles,
- executes an automatic recognition algorithm in order to
extract the at least one visual characteristic of each ve-
hicle,
- determines a first ordered list according to the order of
the vehicles in the first sequence of images,
- memorizes the first ordered list,
- obtains, from a second image capturing device, a sec-
ond sequence of images of the vehicles,
- executes an automatic recognition algorithm in order to
extract the at least one visual characteristic of each ve-
hicle,
- determines a second ordered list according to the order
of the vehicles in the second sequence of images,
- memorizes the second ordered,
- compares the first and second ordered lists,
- determines if a vehicle has overtaken at least another
vehicle in a portion of road if the first and second ordered
lists are different.
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Description

[0001] The present invention relates generally to a
method and a system for checking if a vehicle has over-
taken at least another vehicle in a portion of road.
[0002] Overtaking or passing is the act of one vehicle
going past another slower moving vehicle, travelling in
the same direction, on a road. The lane used for over-
taking another vehicle is almost always a passing lane
further from the road shoulder which is to the left in places
that drive on the right and to the right in places that drive
on the left.
[0003] On a single carriageway/undivided carriageway
road, the lane used for overtaking is often the same lane
that is used by oncoming traffic, and it is often only ad-
visable to overtake on long straightaways with plenty of
visibility.
[0004] In some countries, the "overtaking zone" is in-
dicated by a single broken centerline (yellow or white in
most countries) if overtaking is allowed in either direction,
or paired with a single solid line beside it to indicate there
is no overtaking from the solid side. On a dual carriage-
way/divided carriageway highway/motorway or arterial
road, any lane can be an overtaking lane though in many
places undertaking (overtaking on the side furthest from
the road centre line) is prohibited. Lanes are normally
separated by broken lines (usually white) but may be a
single solid white to indicate lane-changing is allowed
but discouraged.
[0005] Overtaking may for example be prohibited in
tunnels, in crossing, when a pedestrian crossing is
marked on the carriageway.
[0006] In some areas, overtaking may also be prohib-
ited for particular vehicles, like for example trucks.
[0007] Despite overtaking is limited in some areas,
some drivers do not respect such prohibition and may
cause dangerous or painful circulation conditions for oth-
er drivers.
[0008] For example, despite overtaking is prohibited
on dual carriageway for trucks, some truck drivers over-
take other trucks and generate circulation slowdown for
other vehicles like for example cars. Such truck drivers
are aware that police enforcement is not present at that
time.
[0009] For example, it is sometimes allowed for trucks
to overtake, but it is still pain for the cars as during over-
taking, trucks speed down the traffic. Truck traffic gen-
erates more stress for the road itself than cars. In the
example of highways, when big trucks use the middle
lane, they create more damage on the road than when
there are using the right lane. It should be then interesting
to be able to detect such behaviour in order to take nec-
essary measures, like for example, adapt the toll fee of
the highway to the use of the different lanes of the high-
way.
[0010] The present invention aims to overcome the
aforementioned problems in order to provide an auto-
matic system that is able to detect vehicle overtaking

control system.
[0011] To that end, the present invention concerns a
method
[0012] for checking if a vehicle has overtaken at least
another vehicle in a portion of road, characterized in that
the method comprises the steps of:

- obtaining, from a first image capturing device, a first
sequence of images of the vehicles,

- executing an automatic recognition algorithm in or-
der to extract the at least one visual characteristic of
each vehicle,

- determining a first ordered list of the extracted visual
characteristics according to the order of the vehicles
in the first sequence of images,

- memorizing the first ordered list,
- obtaining, from a second image capturing device, a

second sequence of images of the vehicles,
- executing an automatic recognition algorithm in or-

der to extract the at least one visual characteristic of
each vehicle,

- determining a second ordered list of the extracted
visual characteristics according to the order of the
vehicles in the second sequence of images,

- memorizing the second ordered list,
- comparing the first and second ordered lists,
- determining if a vehicle has overtaken at least an-

other vehicle in a portion of road if the first and second
ordered lists are different.

[0013] The present invention also concerns a system
for checking if a vehicle has overtaken at least another
vehicle in a portion of road, characterized in that the sys-
tem comprises:

- means for obtaining, from a first image capturing de-
vice, a first sequence of images of the vehicles,

- means for executing an automatic recognition algo-
rithm in order to extract the at least one visual char-
acteristic of each vehicle,

- means for determining a first ordered list of the ex-
tracted visual characteristics according to the order
of the vehicles in the first sequence of images,

- means for memorizing the first ordered list,
- means for obtaining, from a second image capturing

device, a second sequence of images of the vehi-
cles,

- means for executing an automatic recognition algo-
rithm in order to extract the at least one visual char-
acteristic of each vehicle,

- means for determining a second ordered list of the
extracted visual characteristics according to the or-
der of the vehicles in the second sequence of imag-
es,

- means for memorizing the second ordered list,
- means for comparing the first and second ordered

lists,
- means for determining if a vehicle has overtaken at
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least another vehicle in a portion of road if the first
and second ordered lists are different.

[0014] Thus, it is possible to detect overtaking of a por-
tion of road automatically. Furthermore, the present in-
vention may use existing camera systems classically
used for monitoring traffic.
[0015] According to a particular feature, the at least
one visual characteristic is the model of the vehicle and/or
the colour of the vehicle and/or an equipment of the ve-
hicle and/or a distinctive sign of the vehicle.
[0016] According to a particular feature, the at least
one visual characteristic is the number plate of the vehi-
cle.
[0017] According to a particular feature, the method
further comprises the step of determining the type of ve-
hicles in the ordered lists and the determining step de-
termines if the vehicle has overtaken at least another
vehicle in the portion of road only for one type of vehicle.
[0018] Thus, it is possible to limit the detection of over-
taking only to a predetermined type of vehicles.
[0019] According to a particular feature, the method
comprises further step of determining if at least one visual
characteristic is not in both ordered lists plates and the
determining step determines if the vehicle has overtaken
at least another vehicle in the portion of road according
to the result of the determining if at least one visual char-
acteristic is not in both ordered lists.
[0020] Thus, the present invention takes into account
that one vehicle may stop and avoids that false overtaking
detection is performed in such situation.
[0021] According to a particular feature, the first se-
quence of images is obtained during a first time duration,
the second sequence of images is obtained during a sec-
ond time duration and the second time duration is at most
30% longer than the first time duration.
[0022] Thus, the present invention avoids that too long
lists are determined.
[0023] According to a particular feature, the first and
second image capturing devices are separated by a giv-
en distance and the first time duration is determined ac-
cording to the given distance and an authorized speed
limitation in the given distance.
[0024] Thus, the present invention avoids that too long
lists are determined.
[0025] According to a particular feature, the type of
each vehicle is determined according to the number plate
of the vehicle.
[0026] According to a particular feature, the type of
each vehicle is determined according to a vehicle shape
determination step.
[0027] The characteristics of the invention will emerge
more clearly from a reading of the following description
of an example embodiment, the said description being
produced with reference to the accompanying drawings,
among which:

Fig. 1 represents a portion of road in which the

present invention is implemented according to the
present invention;
Fig. 2 is a diagram representing the architecture of
a server in which the present invention is implement-
ed;
Fig. 3 discloses an example of an algorithm executed
by the server according to the present invention;
Fig. 4 discloses an example of an order list of vehi-
cles determined from a first group of received imag-
es;
Fig. 5 discloses a first example of an order list of
vehicles determined from a second group of received
images;
Fig. 6 discloses a second example of an order list of
vehicles determined from a second group of received
images.

[0028] Fig. 1 represents a portion of road in which the
present invention is implemented according to the
present invention.
[0029] In the example of Fig. 1, a first and a second
image capturing devices CA1 and CA2 are located along
a portion of road.
[0030] The image capturing devices CA1 and CA2 may
be classical cameras that are used for controlling the
traffic along the portion of road or may be Automatic
Number Plate Recognition (ANPR) cameras.
[0031] The portion or road may be a tunnel, a crossing,
a pedestrian crossing, a single or multiple carriageway.
[0032] The image capturing devices CA1 and CA2 are
linked to a server Serv through a telecommunication net-
work not shown in Fig. 1.
[0033] In the example of Fig. 1, four vehicles VH1, VH2,
VH3 and VH4 are represented.
[0034] The image capturing device CA1 takes a se-
quence of images which comprises at least one image
of a visual characteristic of the vehicle VH1, followed by
at least another image of a visual characteristic of vehicle
VH2, followed by at least another image of a visual char-
acteristic of vehicle VH3 and followed by at least another
image of the a visual characteristic of vehicle VH4.
[0035] The visual characteristic is the model of the ve-
hicle and/or the colour of the vehicle and/or an equipment
of the vehicle and/or a distinctive sign of the vehicle
and/or the number plate of the vehicle.
[0036] The vehicles VH1 and VH2 are for example
trucks and the vehicles VH3 and VH4 are for example
cars.
[0037] The sequence of images captured by the image
capturing device CA1 is named hereinafter the first se-
quence of images.
[0038] The first sequence of images is transferred to
the server Serv or if the image capturing device CA1 is
an Automatic Number Plate Recognition camera, a first
ordered list of number plates according to the order of
the vehicles in the first sequence of images is transferred
to the server Serv.
[0039] If the server Serv receives the first sequence of
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images, the server Serv executes an automatic recogni-
tion algorithm in order to extract a visual characteristic
of each vehicle.
[0040] If the visual characteristic is a number plate, the
server Serv executes an automatic number plate recog-
nition algorithm in order to extract figures and characters
of the number plate of each vehicle VH1 to VH4.
[0041] The server Serv determines a first ordered list
according to the order of the vehicles in the first sequence
of images.
[0042] The server Serv memorizes the first ordered list.
[0043] The first ordered list comprises at first the visual
characteristic of the vehicle VH1, followed by the visual
characteristic of the vehicle VH2, followed by the visual
characteristic of the vehicle VH3 and followed by the vis-
ual characteristic of the vehicle VH4.
[0044] The image capturing device CA2 takes a se-
quence of images which comprises at least one image
of the vehicle VH4, followed by at least another image of
the vehicle VH3, followed by at least another image of
the vehicle VH2 and followed by at least another image
of the vehicle VH1.
[0045] The sequence of image captured by the image
capturing device CA2 is named hereinafter the second
sequence of images.
[0046] The second sequence of images is transferred
to the server Serv or if the image capturing device CA2
is an Automatic Number Plate Recognition camera, a
second ordered list of number plates according to the
order of the vehicles in the second sequence of images
is transferred to the server Serv.
[0047] If the server Serv receives the second sequence
of images, the server Serv executes an automatic rec-
ognition algorithm in order to extract a visual character-
istic of each vehicle.
[0048] If the visual characteristic is a number plate, the
server Serv executes an automatic number plate recog-
nition algorithm in order to extract figures and characters
of the number plate of each vehicle VH1 to VH4 and
determines a second ordered list according to the order
of the vehicles in the second sequence of images.
[0049] The server Serv memorizes the second ordered
list.
[0050] The second ordered list comprises at first the
visual characteristic of the vehicle VH4, followed by the
visual characteristic of the vehicle VH3, followed by the
visual characteristic of the vehicle VH2 and followed by
the visual characteristic of the vehicle VH1.
[0051] The server Serv compares the first and second
ordered lists and determines if a vehicle has overtaken
at least another vehicle in the portion of road if the vehi-
cles in the first and second ordered lists have a different
order.
[0052] For example, the first sequence of images is
obtained during a first time duration, the second se-
quence of images is obtained during a second time du-
ration and the second time duration is at most 30% longer
than the first time duration.

[0053] For example, the first and second image cap-
turing devices CA1 and CA2 are separated by a given
distance and the first time duration is determined accord-
ing to the given distance and an authorized speed limi-
tation in the given distance.
[0054] Fig. 2 is a diagram representing the architecture
of a server in which the present invention is implemented.
[0055] The server Serv has, for example, an architec-
ture based on components connected together by a bus
201 and a processor 200 controlled by the program as
disclosed in Fig. 3.
[0056] The bus 301 links the processor 200 to a read
only memory ROM 202, a random access memory RAM
203, a map module 206 and a network interface 204.
[0057] The memory 203 contains registers intended to
receive variables and the instructions of the program re-
lated to the algorithm as disclosed in Fig. 3.
[0058] The read only memory 202 contains instruc-
tions of the program related to the algorithm as disclosed
in Fig. 3, which are transferred, when the server Serv is
powered on, to the random access memory 203.
[0059] Any and all steps of the algorithm described
hereafter with regard to Fig. 3 may be implemented in
software by execution of a set of instructions or program
by a programmable computing machine, such as a PC
(Personal Computer), a DSP (Digital Signal Processor)
or a microcontroller; or else implemented in hardware by
a machine or a dedicated component, such as an FPGA
(Field-Programmable Gate Array) or an ASIC (Applica-
tion-Specific Integrated Circuit).
[0060] In other words, the server Serv includes circuit-
ry, or a device including circuitry, causing the server Serv
to perform the steps of the algorithm described hereafter
with regard to Fig. 3.
[0061] Fig. 3 discloses an example of an algorithm ex-
ecuted by the server according to the present invention.
[0062] The present algorithm is disclosed in an exam-
ple wherein it is executed by the processor 200 of the
server Serv.
[0063] At step S300, the processor 200 receives
through the network interface I/F 204 a first sequence of
images which comprises at least one image of the vehicle
VH1, followed by at least another image of vehicle VH2,
followed by at least another image of the vehicle VH3
and followed by at least another image of the vehicle VH4.
[0064] At step S301, the processor 200 executes an
automatic recognition algorithm in order to extract a vis-
ual characteristic of each vehicle VH1 to VH4 and deter-
mines at step S302 a first ordered list according to the
order of the vehicles in the first sequence of images.
[0065] In a variant, if the image capturing device CA1
is an Automatic Number Plate Recognition camera, the
processor 200 receives through the network interface I/F
204 a first ordered list of number plates according to the
order of the vehicles in the first sequence of images.
[0066] At step S303, The server Serv memorizes the
first ordered list.
[0067] At step S304, the processor 200 receives
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through the network interface I/F 204 a second sequence
of images which comprises at least one image of the
vehicle VH4, followed by at least another image of the
vehicle VH3, followed by at least another image of the
vehicle VH2 and followed by at least another image of
the vehicle VH1.
[0068] At step S305, the processor 200 executes an
automatic number plate recognition algorithm in order to
extract a visual characteristic of each vehicle VH1 to VH4
and determines at step S306 a second ordered list ac-
cording to the order of the vehicles in the second se-
quence of images.
[0069] In a variant, if the image capturing device CA2
is an Automatic Number Plate Recognition camera, the
processor 200 receives through the network interface I/F
204 a second ordered list of number plates according to
the order of the vehicles in the first sequence of images.
[0070] At step S307, the processor 200 memorizes the
second ordered list.
[0071] The second ordered list comprises at first the
visual characteristic of the vehicle VH41, followed by the
visual characteristic of the vehicle VH3, followed by the
visual characteristic of the vehicle VH2 and followed by
the visual characteristic of the vehicle VH1.
[0072] At step S308, the server Serv compares the first
and second ordered lists and determines at step S309,
if a vehicle has overtaken at least another vehicle in the
portion of road if the vehicles in the first and second or-
dered lists have a different order.
[0073] If the vehicles in the first and second ordered
lists have a different order, the processor 200 moves to
step S310. Otherwise, the processor 200 returns to step
S300.
[0074] At step S310, the processor 200 identifies the
vehicle or the vehicles which have overtaken at least one
other vehicle.
[0075] Fig. 4 discloses an example of an order list of
vehicles determined from a first group of received imag-
es.
[0076] In the first ordered list of Fig. 4, the visual char-
acteristic of the vehicle VH1 has the first rank, the visual
characteristic of the vehicle VH2 has the second rank,
the visual characteristic of the vehicle VH3 has the third
rank and the visual characteristic of the vehicle VH4 has
the fourth rank.
[0077] Fig. 5 discloses a first example of an order list
determined from a second group of received images.
[0078] In the second ordered list of Fig. 5, the visual
characteristic of the vehicle VH4 has the first rank, the
visual characteristic of the vehicle VH3 has the second
rank, the visual characteristic of the vehicle VH2 has the
third rank and the visual characteristic of the vehicle VH1
has the fourth rank.
[0079] The processor 200 identifies the vehicle VH4
which has overtaken the vehicles VH3, VH2 and VH1.
[0080] The processor 200 identifies the vehicle VH3
which has overtaken the vehicles VH2 and VH1.
[0081] The processor 200 identifies the vehicle VH2

which has overtaken the vehicle VH1.
[0082] Fig. 6 discloses a second example of an order
list of vehicles determined from a second group of re-
ceived images.
[0083] In the second ordered list of Fig. 6, the visual
characteristic of the vehicle VH4 has the first rank, the
visual characteristic of the vehicle VH3 has the second
rank and the visual characteristic of the vehicle VH2 has
the third rank. The visual characteristic of the vehicle VH1
is not in the second ordered list as it may have a stop.
[0084] The processor 200 identifies the vehicle VH4
which has overtaken the vehicles VH3, VH2.
[0085] The processor 200 identifies the vehicle VH3
which has overtaken the vehicles VH2.
[0086] The processor 200, by consulting a database
comprising the number plates, determines the vehicles
VH1 and VH2 as being trucks and the vehicles VH3 and
VH4 as being cars.
[0087] In a variant, instead of consulting the database,
a shape recognition algorithm may be applied on at least
the second sequence of images in order to determine
the type of vehicle.
[0088] At step S311, the processor 200 determines
which vehicle has to be verbalized.
[0089] In a variant, the processor 200 determines for
which vehicle an extra toll fee has to be received.
[0090] In some cases, overtaking is forbidden for only
a type of vehicle, for example trucks.
[0091] According to the example of Fig. 5, if overtaking
is forbidden for any kind of vehicle, the processor 200
decides to verbalize the vehicles VH4, VH3 and VH2. If
overtaking is forbidden for only trucks, the processor 200
decides to verbalize the vehicle VH2.
[0092] According to the example of Fig. 6, if overtaking
is forbidden for any kind of vehicle, the processor 200
decides to verbalize the vehicles VH4 and VH3. If over-
taking is forbidden for only trucks, the processor 200 de-
cides not to verbalize vehicles.
[0093] Naturally, many modifications can be made to
the embodiments of the invention described above with-
out departing from the scope of the present invention.

Claims

1. Method for checking if a vehicle has overtaken at
least another vehicle in a portion of road, character-
ized in that the method comprises the steps of:

- obtaining, from a first image capturing device,
a first sequence of images of the vehicles,
- executing an automatic recognition algorithm
in order to extract the at least one visual char-
acteristic of each vehicle,
- determining a first ordered list of the extracted
visual characteristics according to the order of
the vehicles in the first sequence of images,
- memorizing the first ordered list,
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- obtaining, from a second image capturing de-
vice, a second sequence of images of the vehi-
cles,
- executing an automatic recognition algorithm
in order to extract the at least one visual char-
acteristic of each vehicle,
- determining a second ordered list of the ex-
tracted visual characteristics according to the or-
der of the vehicles in the second sequence of
images,
- memorizing the second ordered list,
- comparing the first and second ordered lists,
- determining if a vehicle has overtaken at least
another vehicle in a portion of road if the first
and second ordered lists are different.

2. Method according to claim 1, characterized in
that the at least one visual characteristic is the model
of the vehicle and/or the colour of the vehicle and/or
an equipment of the vehicle and/or a distinctive sign
of the vehicle.

3. Method according to claim 1, characterized in
that the at least one visual characteristic is the
number plate of the vehicle.

4. Method according to claim 2 or 3, characterized
in that the method further comprises the step of de-
termining the type of vehicles in the ordered lists and
the determining step determines if the vehicle has
overtaken at least another vehicle in the portion of
road only for one type of vehicle.

5. Method according to any of the claims claim 1 to
4, characterized in that the method comprises fur-
ther step of determining if at least one visual char-
acteristic is not in both ordered lists and the deter-
mining step determines if the vehicle has overtaken
at least another vehicle in the portion of road accord-
ing to the result of the determining if at least one
visual characteristic is not in both ordered lists.

6. Method according to any of the claims 1 to 5, char-
acterized in that the first sequence of images is ob-
tained during a first time duration, the second se-
quence of images is obtained during a second time
duration and in that the second time duration is at
most 30% longer than the first time duration.

7. Method according to claim 6, characterized in
that the first and second image capturing devices
are separated by a given distance and in that the
first time duration is determined according to the giv-
en distance and an authorized speed limitation in the
given distance.

8. Method according to any of the claims 4 to 7, char-
acterized in that the type of each vehicle is deter-

mined according to the number plate of the vehicle.

9. Method according to claim 4, characterized in
that the type of each vehicle is determined according
to a vehicle shape determination step.

10. System for checking if a vehicle has overtaken
at least another vehicle in a portion of road, charac-
terized in that the system comprises:

- means for obtaining, from a first image captur-
ing device, a first sequence of images of the ve-
hicles,
- means for executing an automatic recognition
algorithm in order to extract the at least one vis-
ual characteristic of each vehicle,
- means for determining a first ordered list of the
extracted visual characteristics according to the
order of the vehicles in the first sequence of im-
ages,
- means for memorizing the first ordered list,
- means for obtaining, from a second image cap-
turing device, a second sequence of images of
the vehicles,
- means for executing an automatic recognition
algorithm in order to extract the at least one vis-
ual characteristic of each vehicle,
- means for determining a second ordered list
of the extracted visual characteristics according
to the order of the vehicles in the second se-
quence of images,
- means for memorizing the second ordered list,
- means for comparing the first and second or-
dered lists,
- means for determining if a vehicle has over-
taken at least another vehicle in a portion of road
if the first and second ordered lists are different.

9. Computer program which can be directly loadable
into a programmable device, comprising instructions
or portions of code for implementing the steps of the
method according to claims 1 to 9, when said com-
puter program is executed on a programmable de-
vice.
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