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Safety procedure and device for vehicle junctions

The procedure is characterised in that it com-

prises an initial phase using automatic means to detect
the movement of pedestrians in the vicinity of the vehicle
junction and a second phase in which the vehicle driver

is provided with information on the movement of pedes-
trians in the vicinity of the junction. The device comprises
a pedestrian movement sensor system, a central control
unit for the signal captured by the sensor system and a
system for transmitting information to the driver.
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Description

[0001] The presentinvention relates to a safety proce-
dure and device for vehicle junctions.

[0002] In particular, the present invention will be appli-
cable to any vehicle junctions that cross a flow which is
substantially perpendicular to the trajectory of the vehi-
cle, such as junctions of parking areas across pedestrian
routes, or of other types of junction with reduced visibility.
[0003] In said junctions there is the problem of pre-
venting a vehicle from running over crossing pedestrians.
[0004] To solve said problem, systems are known that
warn the pedestrian of the presence of a vehicle in the
vicinity of vehicle junctions. However, these systems
have various drawbacks. Firstly, pedestrians may be
people of any physical condition, age or understanding
of traffic, and said warnings of the presence of a vehicle
may therefore not be perceived or heeded. Typically, a
case of this type may involve a child who is moving along
the pavement playing and/or at high speed. Other typical
cases involve disabled and/or handicapped people, older
people, etc., who have reduced ability to detect the ve-
hicle and/or reduced ability to react to it. Secondly, said
systems leave the driver of the vehicle without protection,
in that the final responsibility for knocking down a pedes-
trian usually falls on him, even though he is unable to
control the situation properly. In the case of junctions
from parking areas with very long vehicles, there is al-
ways a "blind moment" when the driver places the front
part of the vehicle in the trajectory of the pedestrians but
does not know whether pedestrians are approaching the
vehicle junction.

[0005] To overcome the aforementioned drawbacks,
the present invention consists of a procedure and a de-
vice for producing significant safety characteristics at ve-
hicle entrances and exits, facilitating manoeuvres for
drivers and increasing pedestrian safety.

[0006] In particular, the procedure according to the
present invention is based on an initial phase using au-
tomatic means to detect the movement of pedestrians in
the vicinity of a vehicle junction, and a second phase
where the vehicle driver is provided with information
about pedestrian movement in the vicinity of the junction.
[0007] The pedestrian movement detection phase
may be performed by means, for example, of cameras
and/or sensors, such as volumetric, infrared or other
types of sensors.

[0008] The phase where the driver is given information
may be performed by means of a monitor or by producing
an optical and/or acoustic warning signal using compu-
tational means.

[0009] Logically, the signals given to the driver should
avoid producing a false sense of security in him, should
no pedestrians be detected in the vicinity of the junction.
Accordingly, for example, in a preferred embodiment of
the invention, detection using a camera and detection
using sensors will be combined, giving the driver infor-
mation both on a screen showing what the cameras have
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shot and by means of optical and/or acoustic warning
signals generated by the detection of pedestrian move-
ment by the sensors, or alternatively it is combined with
permanent warning indicator systems.

[0010] In preferred embodiments of the present inven-
tion, said phases will be combined with phases for de-
tecting the movement of vehicles towards the junction
and the generation of a warning signal for pedestrians
who are in the vicinity of the vehicle junction.

[0011] The device according to the present invention,
for performing the procedure described above, will con-
sist, at least, of:

- a system for sensing the movement of pedestrians
in the vicinity of the area of the vehicle junction;

- a central control unit for the signal captured by the
sensor system that also generates information for
the driver of the vehicle depending on the signal;

- a system for transmitting information to the driver.

[0012] The sensor system may consist, for example,
of a system of cameras and/or presence sensors, such
as volumetric, infrared or other types of sensor. Prefer-
ably, a camera system will be combined with presence
SEnsors.

[0013] The system for transmitting information to the
driver may consist of a visual system, such as a screen
which, for example, shows what the cameras have shot,
of apictographic system which provides a warning signal,
for example, depending on what has been detected by
the presence sensors, or an acoustic warning system, or
a combination thereof.

[0014] Preferably, the device will also comprise a sys-
tem provided with a minimum of a vehicle movement sen-
sor and an optical and/or acoustic warning device to pe-
destrians of the presence of a vehicle in the vicinity of
the junction.

[0015] For a better understanding of the invention, the
accompanying drawings of embodiments of the present
invention are provided as an explanatory but not limiting
example.

[0016] Fig. 1 shows a block diagram that illustrates di-
agrammatically the components of an embodiment of the
device to which the present invention relates.

[0017] Fig. 2 shows a perspective view of a vehicle
junction, in particular a parking area exit, provided with
a device according to the present invention.

[0018] Fig. 3showsanother perspective view of a park-
ing area exit provided with a different embodiment of the
device according to the present invention.

[0019] Fig. 4 is a perspective view showing, in greater
detail, the external elements of a further embodiment of
the device according to the present invention.

[0020] Fig. 1 shows a block diagram illustrating dia-
grammatically the differing components of a device ac-
cording to the present invention and the links established
between said elements. The embodiment shown com-
prises a central control unit 1 by means of which the rest
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of the components of the embodiment are interconnect-
ed, including a system of information sensors 4 with sen-
sors for detecting the presence of pedestrians 41 and a
warning system 3 to warn the driver of the vehicle. In
addition, the illustration shows a communications inlet 5
through which, using a personal computer, the operation
of the system can be controlled, and another communi-
cations inlet 6 used to connect to other pieces of equip-
ment arranged, for example, in the same building as that
in which the device is located.

[0021] In addition, in order to increase safety synergy,
the embodiment illustrated has internal information sen-
sors 42, for capturing information on vehicles approach-
ing the vehicle junction, and an external warning system
2 for said pedestrians. Thus, information is provided si-
multaneously both to the driver and to pedestrians of the
existence of a danger of an accident, and the possibility
of this occurring is minimised.

[0022] The information sensors 41 for pedestrians sit-
uated in the vicinity of the vehicle junction may be pres-
ence and/or movement sensors, such as volumetric or
infrared sensors. Video cameras may also be incorpo-
rated. Preferably, the presence of video cameras may
be combined with presence and/or movement sensors.
[0023] The information sensors 42 for vehicles ap-
proaching the junction may, because of their character-
istics and location, be volumetric, infrared, magnetic, in-
frared, etc. sensors. The system 3 for warning the vehicle
driver may comprise monitors and visual, pictographic
and/or acoustic warning systems. The optional pedestri-
an warning system 2 may include acoustic, pictographic,
luminous, acoustic or other types of warning elements.

[0024] Fig. 2 shows a perspective view of an embod-
iment of a device according to the present invention. The
figure shows a pedestrian 10 walking along a pedestrian
route or pavement 16 that passes through an intersection
with a junction 30 for vehicles 11 from a parking area.
On either side of the junction 30 volumetric sensors 17
have been arranged to detect the movement of pedes-
trians 10. In this embodiment, when the sensors 17 detect
a pedestrian, they emit a signal, for example a picto-
graphic signal, by means of the monitor 13 which informs
the driver of the vehicle 11 approaching the junction 30
of the presence of pedestrians 10. The system also has
sensors 14, 15, which detect the presence of a vehicle
11 heading towards the junction 30, generating a picto-
graphic warning signal to pedestrians 10 by means of
luminous elements 12. Finally, in the present embodi-
ment, a luminous warning element 18 to the driver has
also been added in order to remind the driver of the ve-
hicle that he must manoeuvre with care even when no
warning that pedestrians have been detected is projected
on the element 13.

[0025] Fig. 3 shows another embodiment of the device
according to the present invention which may be regard-
ed as an extension of the embodiment shown earlier in
Fig. 2. The elements that are common or similar to those
in Fig. 2 have been shown with identical numerals. Unlike
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the previous embodiment, in this case, the sensors 17
for pedestrians 10 illustrated are of the infrared type, and
cameras 19 have also been placed to take images of the
vicinity of the junction 30, the images taken being shown,
for example, by means of the monitor 13 so as to inform
the driver of the state of the pedestrian route 16 on either
side of the junction 30. In order to notinterrupt the images
displayed on the monitor 30, if the sensors 17 detect a
pedestrian 10 walking towards the junction 30 a picto-
graphic warning signal is produced for the driver by
means of the luminous element or panel 21, which, al-
ternatively to the one illustrated, may also be a traffic light
that changes from amber to red when the sensors 17
detect a pedestrian 10. It may also be, for example, a
luminous warning light situated on the parking area exit
barrier. Finally, to improve the degree of warning to the
pedestrian 10, luminous signals 20 have been placed
integrally with the pavement, delimit the junction 20 and
are actuated when the sensors 14, 15 detect a vehicle
11 being driven towards the junction 30. Thus, the pe-
destrian receives a visual warning even when he is not
looking forwards.

[0026] Finally, Fig. 4 shows afurther embodiment, sim-
ilar to the one shown in Fig. 3, in which a module 31 is
arranged recessed in the walls adjacent to the junction
30, which comprises a volumetric sensor 17 of the pres-
ence of pedestrians 10 and an acoustic-type signal gen-
erator 25 to warn the pedestrian. The combination of an
acoustic and visual signal ensures that the pedestrian
warning is effective. When acoustic-type signals are pro-
duced for the pedestrian 10, the central control unit of
the device should have means of discerning the time of
day, so that during the night the acoustic signal can be
reduced or eliminated, depending on the requirements
of the location.

[0027] Operation of the embodiments illustrated in the
above figures is explained below.

[0028] The sensor system 41 collects information on
the presence and/or approach of pedestrians in the vi-
cinity of the vehicle junction and, by means of the central
control unit, provides information to the vehicle on state
of traffic on the pedestrian way by means of the vehicle
information warning system 3, which includes, for exam-
ple, monitors 13 and/or luminous elements 21. Thus, the
vehicle driver is aware of the presence of pedestrians
outside his field of vision, in the vicinity of the junction.
Simultaneously, the other sensor system 42 (comprising,
for example, the sensors 14, 15) detects the presence
of a vehicle and issues a warning by means of the system
4 for warning the pedestrian 10 (which may, for example,
comprise luminous panels 12, luminous components on
the ground 20 or sound indicators 25) so that the pedes-
trian 10 also becomes aware of the presence of the ve-
hicle 11. Thus, the pedestrian is also aware of the pres-
ence of the vehicle and can pay more attention and/or
reduce his speed, thus minimising the possibility of an
accident.

[0029] A person skilled in the art will be able to see
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that the embodiments illustrated in the differing figures
may be combined with each other without departing from
the scope of the invention, and similarly the elements
illustrated in the examples may be replaced by others
that perform the same functions, also without departing
from the spirit of the invention.

Claims

1. Safety procedure for vehicle junctions character-
ised in that it comprises the following phases:

an initial phase using automatic means to detect
pedestrian movement in the vicinity of a vehicle
junction, and

a second phase in which the vehicle driver is
provided with information on the movement of
pedestrians in the vicinity of the junction.

2. Procedure according to claim 1, characterised in
that said initial phase uses cameras.

3. Procedure according to either claim 1 or claim 2,
characterised in that in said initial phase presence
and/or movement sensors are used.

4. Procedure according to claim 3, characterised in
that said initial phase uses volumetric or infrared
sensors.

5. Procedure according to claim 4, characterised in
that the phase in which the vehicle driver is provided
with information on pedestrian movement by means
of the projection on a monitor ofimages of the vicinity
of the junction.

6. Procedure according to claim 4 or 5, characterised
in that the phase in which the vehicle driver is pro-
vided with information on pedestrian movement
comprises a phase to generate a warning signal to
the vehicle driver depending on the results obtained
in the initial detection phase.

7. Procedure according to claim 5, in which the gener-
ation of a warning signal to the driver comprises the
generation of a visual and/or pictographic signal.

8. Procedure according to any one of claims 1 to 7,
characterised in that said procedure is also com-
bined with a phase of detecting vehicle movement
towards the junction and the generation of a warning
signal of said movement to pedestrians located in
the vicinity of the vehicle junction.

9. Procedure according to claim 8, characterised in
that said movement warning signal for pedestrians
comprises the generation of a visual, acoustic and/or
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acoustic signal.

10. Safety procedure for vehicle junctions, character-
ised in that it comprises:

- a system for sensing the movement of pedes-
trians in the vicinity of the area where the vehicle
joins the traffic;

- a central control unit for the signal captured by
the sensor system which also generates infor-
mation for the vehicle driver depending on the
signal;

- asystemfor transmitting information to the driv-
er.

11. Device according to claim 10, characterised in that
the sensor system comprises at least one camera.

12. Device accordingto eitherclaim 10 orclaim 11, char-
acterised in that said sensor system comprises
presence and/or movement sensors.

13. Device according to claim 12, characterised in that
said sensor system comprises volumetric and/or in-
frared sensors.

14. Device according to any one of claims 10to 13, char-
acterised in that the system for transmitting infor-
mation to the driver comprises a monitor.

15. Device according to any one of claims 10to 14, char-
acterised in that the system for transmitting infor-
mation to the driver comprises a luminous alarm sit-
uated on the exit barrier of the parking area.

16. Device accordingtoanyone of claims 10to 15, char-
acterised in that it also comprises, as a minimum,
a vehicle movement sensor and a system for trans-
mitting information to the pedestrian.

17. Device according to claim 16, characterised in that
the system for transmitting information to the driver
and/or the system for informing the driver comprise
a system for generating pictographic signals.

18. Device accordingto eitherclaim 16 orclaim 17, char-
acterised in that the system for transmitting infor-
mation to the pedestrian comprises a system for gen-
erating acoustic signals.

19. Device according to claim 18, characterised in that
it comprises a module comprising pedestrian move-
ment sensors and generators of acoustic signals to
pedestrians.
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