EP 3 896 669 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
20.10.2021 Bulletin 2021/42

(21) Application number: 20174297.0

(22) Date of filing: 13.05.2020

(11) EP 3 896 669 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:
G08G 1/056 (2006.01)
EO01F 13/10 (2006.07)
GO08G 1/01 (2006.07)

G08G 1/07 (2006.09
EO1F 13/12 (200601
GO8G 1/017 (2006.09)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 16.04.2020 SI202000066
(71) Applicants:

* UrSARo safe system d.o.o.
3230 Sentjur (Sl)

¢ Vovk, Rok
3212 Frankolovo (SI)

(72) Inventors:
¢ VOVK, Rok
3212 Frankolovo (Sl)
¢ BELTRAM, Uros
3230 Sentjur (Sl)

(74) Representative: Jersan, Tatjana
ITEM d.o.o.
Patent and Trademark Agency
Resljeva cesta 16
1000 Ljubljana (Sl)

(54)

(67)  The object of the invention is a system for pre-
venting vehicles from driving in the wrong direction. The
system according to the presentinvention warns the driv-
er of wrong-way driving and at the same transmits a live
real-time image to competent authorities informing them
about the violator and the exact location of the violation.
Additionally, the presented systemalso provides for alert-
ing the drivers who drive in the right direction that there
is a vehicle driving in the forbidden direction at the exit.
The system includes at least one central camera (1), a
control and communication unit (2) and at least one first
warning device (3), wherein the central camera (1) is po-
sitioned so that the viewing angle of the camera com-
pletely covers a predefined zone (4) of the roadway with
a defined entry line (5). The control and communication
unit (2) includes at least one central processing unit, on
which a programme module is implemented, which con-
trols the system in accordance with a pre-loaded com-
puter programme, namely on the basis of animage trans-
mitted from the central camera (1) detects the vehicle’s
wrong-way driving and transmits the recordings of the
event, live, to the competent authorities, simultaneously
stores them to an external memory and transmits an ad-
equate signal to the warning devices.

A SYSTEM FOR PREVENTING VEHICLES FROM DRIVING IN THE WRONG DIRECTION

Fig. 1
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Description

[0001] The object of the invention is a system for pre-
venting vehicles from driving in the wrong direction. The
system according to the invention, in addition to warning
the driver of wrong-way driving, also allows for physically
stopping a vehicle driving in the opposite direction as
allowed by traffic signals, in particular in the direction of
access to a motorway.

[0002] The technical problem solved by the present
invention is to configure a system which first warns the
driver of wrong-way driving and at the same time informs
the competent authorities, such as the relevant call cen-
tre and/or the police, by transmitting a live image so that
the competent authorities can receive real-time informa-
tion about the violator and the exact location of the vio-
lation.

[0003] Additionally, the presented system also pro-
vides for alerting the drivers who drive in the right direc-
tion, i. e. who want to use the exit from the motorway
correctly, that there is a vehicle driving in the forbidden
direction at the exit.

[0004] In addition, the presented system also allows
for physical stopping a vehicle driving in the forbidden
direction in the event that the driver continues to drive in
the forbidden direction despite warnings.

[0005] Various systems and devices are known from
prior art that detect vehicles driving in the wrong direction
and trigger road obstacles that physically stop the vehi-
cle.

[0006] U.S.Pat.No.4,320,380discloses a system that
electronically controls the lifting and lowering mechanism
of a protective ramp when motion sensors provided within
the roadway detect a vehicle driving in the wrong direc-
tion.

[0007] Patent Sl 23220 discloses a device that in-
cludes spring elements which enable the physical stop-
ping of a wrong-way driving vehicle.

[0008] There are systems that include video cameras
that record the direction of driving of vehicles and allow
communication to control centres, but more for the pur-
pose of determining traffic throughput or determining traf-
fic congestion on a motorway due to various factors.
[0009] The applicant is not familiar with any systems
that would include video surveillance with a possibility of
informing the competent authorities about violators and
at the same time a possibility of using floor barriers that
also provide for physically preventing wrong-way driving
vehicles from continuing the ride.

[0010] The technical problem solved by the present
invention is detection of a wrong-way driving vehicle,
warning the driver of wrong-way driving and at the same
time transmitting information about the wrong-way driv-
ing vehicle with the exact location to the competent au-
thorities. Additionally, the system also provides for the
transmission of information about the violator, namely by
taking a picture of the driver’s face and the vehicle’s li-
cence plate number.
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[0011] Ifnecessary, the system also allows for physical
stopping a vehicle in a safe way, which significantly im-
proves road safety, especially a safe access to and exit
from the motorway.

[0012] The invention will be described in more detail
herein below and illustrated on the figures which show:

Figure 1 shows an embodiment of a system accord-
ing to the invention set up at a motorway exit

Figure 2 shows an embodiment of a control and com-
munication unit

Figure 3 shows an embodiment of determining the
direction of travel of a vehicle that triggers a wrong-
way driving alarm, and determining initial parame-
ters of triggering an alarm at the input image of the
roadway zone detected by a central camera

Figure 4 shows an embodiment of a floor barrier.

[0013] The system according to the invention shown
in Figure 1 includes at least one central camera 1, a con-
trol and communication unit 2 and at least one first warn-
ing device 3, wherein the central camera 1 is connected
to the control and communication unit 2 and positioned
sothatthe viewing angle of the camera completely covers
the relevant part of the roadway, i. e. a predefined zone
4 of the roadway with a defined entry line 5, and wherein
the first warning device 3 is connected to the control and
communication unit 2 and positioned to be visible to the
driver when crossing the entry line 5, and before the ve-
hicle travels over a mechanical floor barrier 9.

[0014] The zone 4 of the roadway comprises an exit
roadway of a length of at least 10 m and is preferably
defined so that the entry line 5 of the roadway zone 4 is
located as close as possible to the end of the motorway
exit. In this way, a wrong-way driving vehicle can be de-
tected practically when the vehicle enters the motorway
exit.

[0015] The central camera 1 is placed at the exit of the
motorway, namely at the edge of the roadway exit, ap-
proximately in the middle of the roadway zone 4, so that
the central camera 1 can detect a wrong-way driving ve-
hicle as soon as possible. In this way, the driver can be
warned of wrong-way driving even before the vehicle
reaches the beginning of the exit from the motorway and,
if necessary, can be stopped in good time. Within the
context of this application, the end of an exit of a motor-
way refers to that part of the exit that is travelled first by
the wrong-way driving vehicle. Within the context of this
application, the beginning of an exit of a motorway refers
to that part of the exit that is travelled first by a vehicle
driving in the right direction.

[0016] Preferably, the central camera 1 is located at a
distance of maximum 10 m from the end of the motorway
exit.

[0017] The central camera 1 is placed at a certain
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height above the exitroadway or above the roadway zone
4, so that the viewing angle of the camera 1 covers the
entire predetermined roadway zone 4, and that the cam-
era 1 can also detect taller vehicles, such as trucks and
buses. Preferably, the central camera 1 is located at a
height of 7 m above the roadway.

[0018] Thefirstwarningdevice 3is placed ata distance
from the end of the motorway exit so that wrong-way
drivers are warned in good time that they are driving in
the wrong direction. Preferably, the first warning device
3 is a LED display.

[0019] In a preferred embodiment, the central camera
1andthefirstwarning device 3 are arranged equidistantly
from the end of the motorway exit.

[0020] Optionally, the system additionally includes at
least one front camera 7, i. e. a camera facing in the
wrong direction of driving and connected to the control
and communication unit 2 and positioned to capture the
front section of the vehicle and the driver’s face for pos-
sible subsequent facial recognition or reading the license
plate.

[0021] Optionally, the system additionally includes at
least one rear camera 8, i. e. a camera facing the correct
direction of driving and connected to the control and com-
munication unit 2 and positioned to capture the rear sec-
tion of the vehicle for possible subsequent reading the
license plate.

[0022] In a preferred embodiment, the system further
includes a front 7 and a rear camera 8. As there are two
cameras and they record both the front and rear sections
of a wrong-way driving vehicle, the possibility of identi-
fying the vehicle based on alicense plate image and driv-
er identification is significantly improved.

[0023] All cameras 1, 7, 8 continuously record the
eventsinthe roadway zone 4, the recordings being stored
in an internal memory 22 located in the control and com-
munication unit 2, and deleted after a certain period of
time. In the event a wrong-way driving alarm is triggered,
the recordings from all cameras 1, 7, 8 are transmitted
live to the control centre of the competent authorities and
atthe same time to the external memory for a subsequent
analysis. In this way, the competent authorities obtain
real-time information about the violator and the exact lo-
cation of the violation.

[0024] The cameras 1,7, 8 are preferably high-quality
day and night cameras resistant to weather conditions
with protection against rain, snow or sun, so that ade-
quate image quality is guaranteed in any weather.
[0025] Optionally, the system further includes at least
one second warning device 31 (not shown in the figure)
which is connected to the control and communication unit
2 and is located at a distance from the start of the exit
from the motorway, so that drivers wishing to leave the
motorway in the right direction are warned in time about
the exit being closed. Preferably, the second warning de-
vice 31 is a LED display.

[0026] The control and communication unit 2 includes:
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- at least one central processing unit 21 on which a
program module is implemented, which controls the
system in accordance with a pre-loaded computer
programme;

- aninternal memory 22 for recordings;

- acommunication module 23 for wireless connection
of the control and communication unit 2 with a sur-
veillance central unit located at the competent au-
thorities (e. g. the Slovenian Motorway Company -
DARS, police) and for connection with at least the
first warning device 3;

- apower supply 24 which can optionally be via a bat-

tery.

[0027] The wireless connection of the communication
module 23 with the surveillance central unit is preferably
carried out via an Internet modem with a SIM card.
[0028] When the system further includes at least one
second warning device 31, this latter is also connected
to the communication module 23.

[0029] The connection of the communication module
23 to the warning devices 3, 31 is preferably carried out
wirelessly, for example via Wi-fi, Bluetooth communica-
tion, but can also be carried out via suitable cables.
[0030] The control and communication unit 2 may op-
tionally include interface devices such as a keyboard, a
mouse, a monitor for local monitoring of system operation
and management.

[0031] Optionally, the control and communication unit
2 may include a temperature control unit 25 which in-
cludes a heating body that heats the interior of the control
and communication unit 2 when the temperature drops
below 10 degrees Celsius, and a cooling body that cools
the interior of the control and communication unit 2 when
the temperature rises above 20 degrees Celsius.
[0032] The program module, which is implemented on
the central processing unit 21 of the control and commu-
nication unit 2, is adapted for:

- entering, setting and changing the initial parameters,
the initial parameters including at least the determi-
nation of the roadway zone 4, the determination of
the entry line 5 and optionally the exit line 6 of the
roadway zone 4 on the input image of the roadway
zone 4 detected by the central camera 1, the deter-
mination of the direction of a vehicle’s driving that
triggers a wrong-way driving alarm, and the deter-
mination of the initial parameters for triggering the
alarm, and

- system control, wherein the control includes:

- processing the recordings continuously trans-
mitted by at least the central camera 1 and op-
tionally the front 7 and rear 8 cameras, and stor-
ing these recordings in the internal memory 22,
these recordings being deleted after a certain
period of time, preferably every seven days;
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- recognizing the wrong-way driving of the vehicle
on the basis of the image transmitted from the
central camera 1, and

- triggering the wrong-way driving alarm based on
the detected wrong-way driving of the vehicle,

- wherein triggering the alarm involves transmit-
ting a signal via the communication module 23
to trigger the transmission of recordings of the
event triggering the alarm, at least from the cen-
tral camera 1 and optionally from the front 7 and
rear cameras 8, live, to the control centre of the
competent authorities and simultaneous the
transmission of a signal via the communication
module 23 to at least the first warning device 3
which, on the basis of the signal, triggers appro-
priate warning signals to warn the wrong-way
driving driver, and

- storing recordings of the event triggering the
alarm, which were taken by the central camera
1 and optionally the front 7 and the rear cameras
8, from the internal memory 22 to an external
memory for a subsequent analysis.

[0033] When the system further includes at least one
second warning device 31, the triggering of the alarm
furtherincludes the simultaneous transmission of a signal
to the second warning device 31, which triggers appro-
priate warning signals based on the signal to warn the
driver who wishes to correctly drive into the exit that the
exit is closed.

[0034] Entering, setting and changing the initial param-
eters canbe doneviaauserinterface locally (viainterface
devices) or remotely via a web connection.

[0035] In a preferred embodiment, determining the di-
rection of travel of a vehicle that triggers a wrong-way
driving alarm, and determining initial parameters of trig-
gering an alarm are carried out by an arrow 10 that is
drawn on the entry line 5to the inputimage of the roadway
zone 4 via a user interface, which is detected by the cen-
tral camera 1 as shown in Figure 3. The orientation of a
tip 11 of the arrow 10 determines the direction of travel
of the alarm triggering wrong-way driving vehicle, a
length L of the arrow 10 defines the initial parameters of
alarm triggering. For example, an alarm is triggered if the
system detects that the vehicle has first passed a tail 12
of the arrow 10 and then, within an appropriate time in-
terval, the tip 11 of the arrow 10. If the system detects
that the vehicle has first passed the tip 11 of the arrow
10 and within an appropriate time interval the tail 12 of
the arrow 10, the alarm is not triggered.

[0036] Optionally, the system according to the inven-
tion may also include a mechanical floor barrier 9 which
is shown in Figure 4. In a preferred embodiment, the floor
barrier 9 includes a housing 91, in which at least two
segments S are located, each of the segments S being
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formed of an axle S1, on which blades S2 are fixed at
regular intervals so that tips S3 of the blades S2, when
the axle S1 is fixed to the housing 91, are facing in the
wrong direction of driving. Each of the axles S1 is at-
tached to the housing 91 via at least two supports 92. An
individual axle S1 is attached to the support 92 via at
least one spring element 93, so that rotation of the axle
S1is enabled and therewith the rotation of the blades S2
attached to the axle S1 is also enabled. The spring ele-
ment 93 includes a rotation limiter 94 resting on the hous-
ing 91. The rotation limiter 94 allows the rotation of the
axle S1 and consequently the rotation of the blades S2
attached to the axle S1 by a certain angle in one or an-
other direction. In this way, the blades S2, when the ve-
hicle is driving in the right direction, retract into the hous-
ing 91 and once the vehicle has passed the floor barrier
9 the blades S2 reassume their initial position. When the
vehicle drives in the wrong direction, the blades S2 re-
main fixed in their original position, allowing the blades
S2 to puncture the tyre.

[0037] In a preferred embodiment, an individual axle
S1 is attached to the support 92 at its both ends via a
spring element 93 with a stop 94.

[0038] The blade S2 is made of one piece and shaped
so that the tip S3 is made with an angle o which is be-
tween 35 and 40 angular degrees. In a preferred embod-
iment, the distance between the blades S2 is five cm, the
thickness of each blade S2 is two cm. Experiments have
shown that such an arrangementand shape of the blades
S2 enables safe puncture of the vehicle’s tyre in such a
way that the tyre does not deflate suddenly but gradually,
so that the driver can stop safely even at speeds up to
50 km/h.

[0039] The housing 91 includes a cover 95 covering a
hole in the roadway, in which the floor barrier 9 is ar-
ranged. The cover 95 has openings 96 arranged at the
same distances as the distances between the blades S2,
through which the blades S2 protrude.

[0040] The housing 91 also includes a rainwater drain-
age canal 97 so that water does not accumulate in the
housing 91.

[0041] In a preferred embodiment, the floor barrier 9
is placed inside the roadway zone 4, behind the warning
device 3 and in front of the exit line 6, in order to allow
the central camera 1 to record the entire event, thereby
further improving safety.

[0042] Ina preferred embodiment, the system includes
one central camera 1, one front camera 7, one rear cam-
era 8, a control and communication unit 2, one first warn-
ing device 3, one second warning device 31 and a me-
chanical floor barrier 9.

System operation

[0043] When setting up the system at the motorway
exit, the initial operating parameters are determined, for
example the roadway zone 4, the entry line 5, direction
of travel of the vehicle triggering the wrong direction alarm
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and the position of the central camera 1 so that the view-
ing angle of the central camera 1 covers the entire road-
way zone 4. The initial parameters of operation are de-
fined in a way that on the input image of the roadway
zone 4 detected by the central camera 1, a user interface
module is used to draw in a roadway zone 4, an entry
line 5, the direction of a vehicle’s driving that triggers a
wrong-way driving alarm, and the initial parameters for
triggering the alarm. The direction of a vehicle’s driving
triggering a wrong-way driving alarm, and the initial pa-
rameters of alarm triggering are defined by drawing the
arrow 10 on the entry line 5 as explained above.

[0044] When the system detects a wrong-way driving
vehicle based on certain initial parameters, i. e. when the
vehicle first passes the tail 12 of the arrow 10, and at the
appropriate time interval the tip 11 of the arrow 10, a
wrong-way driving alarm is triggered, wherein via a com-
munication module 23 a corresponding signal is trans-
mitted to all cameras 1, 7, 8 which start transmitting the
live image to the control centre of the competent author-
ities, and whereby the live images are also stored in the
external memory. At the same time, a corresponding sig-
nal is transmitted via the communication module 23 to
both LED displays 3, 31, which trigger warning signals,
thereby alerting the wrong-way driving driver and the driv-
erwishing to correctly enter the exitthat the exitis closed.
[0045] In the event that the wrong-way driving driver
ignores the warning signal and continues driving, he
drives over the floor barrier 9 which punctures the tyres,
and the vehicle is physically stopped.

Claims

1. A system for preventing vehicles from driving in the
wrong direction, characterized by including at least
one central camera (1), a controland communication
unit (2) and at least one first warning device (3),
wherein the central camera (1) is connected to the
control and communication unit (2) and positioned
so that the viewing angle of the camera completely
covers a predefined zone (4) of the roadway with a
defined entry line (5),
wherein the first warning device (3) is connected to
the control and communication unit (2) and posi-
tioned to be visible to the driver when crossing the
entry line (5),
the control and communication unit (2) including

- at least one central processing unit (21) on
which a programme module is implemented, for
controling the system in accordance with a pre-
loaded computer programme,

- an internal memory (22) for recordings,

- a communication module (23) for wireless con-
nection of the control and communication unit
(2) with a surveillance central unit located at the
competent authorities and for connection with
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at least the first warning device (3), and
- a power supply (24),

wherein the programme module is adapted for

- entering, setting and changing the initial pa-
rameters and for system control,

wherein the system control includes

- processing of recordings continuously trans-
mitted by the central camera (1),

- storing these recordings in the internal memory
(22),

- recognizing the wrong-way driving of the vehi-
cle on the basis of the image transmitted from
the central camera (1), and

- triggering the wrong-way driving alarm based
on the detected wrong-way driving of the vehi-
cle,

wherein the alarm triggering includes

- transmitting a signal via the communication
module (23) to trigger the transmission of re-
cordings of the event triggering the alarm, from
the central camera (1), live, to the control centre
of the competent authorities,

- simultaneous transmission of a signal via the
communication module (23) to the first warning
device (3) which, on the basis of the signal, trig-
gers appropriate warning signals to warn the
wrong-way driving driver, and

- storing recordings of the event triggering the
alarm, which were taken by the central camera
(1) from the internal memory 22 to an external
memory for a subsequent analysis.

A system according to claim 1, characterized by
further including at least one front camera (7) and at
least one rear camera (8), both being connected with
the control and communication unit (2) and arranged
in a way that the front camera (7) records the front
section of the vehicle and the driver’s face, and the
rear camera (8) records the rear section of the vehi-
cle, wherein the control further includes the process-
ing of data that are continuously transmitted by the
front camera (7) and the rear camera (8), and storing
of these data into the internal memory (22), and
wherein the alarm triggering further includes trans-
mitting a signal via the communication module (23)
to trigger the transmission of recordings of the event
triggering the alarm, from the front (7) and rear cam-
era (8), live, to the control centre of the competent
authorities, and storing recordings of the event trig-
gering the alarm, which were taken by the front cam-
era (7) and the rear camera (8), from the internal
memory (22) to an externalmemory for a subsequent
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analysis.

A system according to any preceding claims, char-
acterized by further including at least one second
warning device (31) connected with the communica-
tion module (23), wherein the triggering of the alarm
further includes the transmission of a signal via the
communication module (23) to the second warning
device (31), which triggers warning signals based on
the signal to warn the driver who wishes to correctly
drive into the exit that the exit is closed.

Asystemaccording to any of preceding claims, char-
acterized in that the connection of the communica-
tion module (23) with the surveillance central unit is
carried out via an Internet modem with a SIM card.

Asystemaccording to any of preceding claims, char-
acterized in that the connection of the communica-
tion module (23) to the warning devices (3, 31) is
carried out wirelessly, for example via Wi-fi, Blue-
tooth communication.

Asystemaccording to any of preceding claims, char-
acterized in that the initial parameters include at
least the determination of the roadway zone (4), the
determination of the entry line (5) of the roadway
zone (4) on the input image of the roadway zone (4)
detected by the central camera (1), the determination
of the direction of a vehicle’s driving that triggers a
wrong-way driving alarm, and the determination of
the initial parameters for triggering the alarm.

A system according to claim 6, characterized in that
determining the direction of travel of a vehicle that
triggers a wrong-way driving alarm, and determining
initial parameters of triggering an alarm are carried
outby an arrow (10) thatis drawn via a user interface
on the entry line (5) to the input image of the roadway
zone (4), which is detected by the central camera
(1), wherein the orientation of a tip (11) of the arrow
(10) determines the direction of travel of the alarm
triggering wrong-way driving vehicle, a length (L) of
the arrow (10) defines the initial parameters of alarm
triggering.

A system according to preceding claims, character-
ized by further including a mechanical floor barrier
(9) that includes a housing (91), in which at least two
segments (S) are located, each of the segments (S)
being formed of an axle (S1), on which blades (S2)
are fixed at regular intervals so that tips (S3) of the
blades (S2), when the axle (S1) is fixed to the hous-
ing (91), are facing in the wrong direction of driving.

A system according to claim 8, characterized in that
anindividual axle (S1) is attached to the support (92)
via at least one spring element (93), so that rotation
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10.

of the axle (S1) is enabled and therewith the rotation
of the blades (S2) attached to the axle (S1) is also
enabled, and wherein the spring element (93) in-
cludes a rotation limiter (94) that allows the rotation
of the axle (S1) and consequently of the blades (S2)
fixed on the axle (S1) by a certain angle to one or
the other direction

Asystem accordingto claims 8 and 9, characterized
in that the blade (S2) is made of one piece and
shaped so that the tip (S3) is made with an angle (a)
whichis between 35and 40 angular degrees, to allow
safe puncturing of vehicle’s tyres in a way that a tyre
is not deflated immediately but gradually.
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