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Description

[0001] This application relates to a system for effec-
tively providing an emergency vehicle (EV) alert based
on a geofence varying depending on a location of the EV
projected on a map.

[0002] Whenemergency situations such as occurrenc-
es of disasters, car accidents, crimes, etc. take place, it
is not only critical to send emergency responders to emer-
gency scenes promptly and efficiently to provide rescue
efforts to the people involved in the emergency event,
but it is also important to guarantee the safety of emer-
gency vehicles (EVs) heading to the emergency scene.
[0003] Widely used means to guarantee the safety of
EVs includes providing direct emergency vehicle alerts
based on conventional audio or visual signaling devices
such as flashing lights, sirens and/or horns. However,
these conventional signaling devices may not be ade-
quate, or may provide unnecessary alerts to vehicles
which are noteven onroadsthatthe EV cantravel. These
alerts may also easily be ignored by people, or go unno-
ticed by people with hearing impairments or by distracted
drivers.

[0004] US 2016/210858 A1 discloses a computer-im-
plemented method for alerting passenger vehicles of ap-
proaching emergency vehicles is implemented by an
alert management computing device. The method in-
cludes receiving an emergency vehicle alert request
message from an emergency vehicle transmitter, receiv-
ing passenger vehicle location data from a plurality of
passenger vehicle user computing devices located in a
plurality of passenger vehicles, wherein the passenger
vehicle location data includes a present passenger ve-
hicle location and a present passenger vehicle trajectory,
identifying an alert zone for the emergency vehicle based
on the present emergency vehicle location and the
present emergency vehicle trajectory, identifying a vehi-
cle zone for each of the plurality of passenger vehicles,
identifying a subset of the passenger vehicles within the
alert zone by comparing each vehicle zone to the alert
zone, and transmitting a warning to the subset of pas-
senger vehicles via the passenger vehicle user comput-
ing devices.

[0005] US 2004/246144 A1 discloses an alert trans-
ceiver in commuter vehicles in a line-of-site warning area
receive line of sight (LOS) alert signals from another ve-
hicle, such as an emergency vehicle. Upon detecting the
LOS alert signal, the alert transceiver can relay the alert
signals to other alert transceivers in commuter vehicles
withinawarning zone that are outside of LOS zone, there-
by creating mobile tracking network (MTN). The alert sig-
nals can include any relevant information, such as infor-
mation regarding a hazard that includes the type of haz-
ard (emergency vehicle, fire, ambulance, etc.), the time
stamped location, direction of travel, speed and planned
route for the emergency vehicle; and/or the coordinates
of warning zone as determined by alert transceivers.
[0006] US 2007/159354 discloses an intelligent emer-
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gency vehicle alert system includes a locative server in
communication with processors of each of an emergency
vehicle and a ground vehicle. The locative server repeat-
edly receives locative data from each of the emergency
vehicle and the ground vehicle. The locative data indi-
cates a substantially current geospatial location of the
respective vehicle.

[0007] However, there has been no prior work on de-
termining or varying a size or shape of a geofence for an
EV based on a location of the EV and map information
near the EV.

[0008] The invention provides a system for providing
an emergency vehicle alert as defined in claim 1.
[0009] According to the invention, there is provided a
system for providing an emergency vehicle (EV) alert.
The system includes a first device associated with the
EV, a management server, and a second device. The
first device is configured to transmit EV data including a
current location of the EV to the management server.
The management server is configured to receive the EV
data from the first device, determine a geofence for the
EV atleastbased on the received EV data and geograph-
ical map data near the EV, and transmit the determined
geofence to the second device. The second device is
associated with another vehicle. The management serv-
er includes a processor, and to determine the geofence,
the processor is configured to receive the geographical
map data from a storage device, define at least one zone
on a map rendered using the geographical map data,
determine a zone, among the at least one zone, to which
the current location of the EV belongs, and determine
the geofence based on the determined zone on the map.
The at least one zone includes a first zone and a second
zone separated in a forward direction of the EV, and the
first zone and the second zone are separately defined at
least based on whether a road on which the EV travels
has a median strip.

[0010] Inone embodiment, the second device may be
configured to receive the geofence, determine a location
of the another vehicle with respect to the geofence, and
perform one or more alert actions based on the deter-
mined location of the another vehicle with respect to the
received geofence.

[0011] In one embodiment, the storage device may be
included or locally connected to the management server,
or may be installed at aremote location in communication
with the management server.

[0012] Inone embodiment, when the road has the me-
dian strip, in the first zone with the median strip, the de-
termined geofence may be defined to exclude one or
more opposite lanes over the median strip, and in the
second zone without the median strip, the determined
geofence may be defined to include the opposite lanes.
[0013] In one embodiment, the management server
may be configured to determine the geofence further
based on a moving direction of the vehicle.

[0014] Inone embodiment, when the determined zone
includes an underpass or overpass crossing a road ono
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which the EV travels, the determined geofence may be
defined to exclude the underpass or overpass.

[0015] In one embodiment, when the determined zone
includes a parallel lane isolated from a lane on which the
EV travels, the determined geofence may be defined to
exclude the isolated parallel lane.

[0016] The present disclosure will become more read-
ily apparent from the specific description accompanied
by the drawings.

FIG. 1 depicts an example environment where an
EV alert management network is operated according
to an exemplary embodiment of the present disclo-
sure;

FIG. 2A depicts a block diagram of an emergency
subscriber device according to an exemplary em-
bodiment of the present disclosure;

FIG. 2B depicts a block diagram of a remote man-
agement server according to an exemplary embod-
iment of the present disclosure;

FIG. 2C depicts a block diagram of a subscriber de-
vice receiving an EV alert from the remote manage-
ment server according to an exemplary embodiment
of the present disclosure;

FIGS. 3A-3C depict an example scenario where an
EV passes through an intersection, according to an
exemplary embodiment of the present disclosure;
FIGS. 4A and 4B depict example scenarios where
an EV passes through a zone containing an entrance
ramp, according to an exemplary embodiment of the
present disclosure;

FIGS. 5A and 5B depict another example scenario
where the type of a road on which an EV travels
varies according to an exemplary embodiment of the
present disclosure;

FIG. 6A depicts an example safety warning signal
generated by a remote management server and
transmitted to a subscriber device of each of other
vehicles according to an exemplary embodiment of
the present disclosure;

FIG. 6B depicts an example safety warning signal
generated by a remote management server and
transmitted to a subscriber device of each of other
vehicles according to an exemplary embodiment of
the present disclosure;

FIG. 7 depicts an example mapping table where
mapping relationships among a type of an EV, a ve-
locity of the EV and a corresponding geofence are
defined according to an exemplary embodiment of
the present disclosure;

FIGS. 8A and 8B depict a flow chart illustrating a
method for providing an EV alert according to an
exemplary embodiment of the present disclosure;
and

FIG. 9 is a block diagram of a computing system
according to an exemplary embodiment of the
present disclosure.
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[0017] The present disclosure may be understood
more readily by reference to the following detailed de-
scription of the disclosure taken in connection with the
accompanying drawing figures, which form a part of this
disclosure. It is to be understood that this disclosure is
not limited to the specific devices, methods, conditions
or parameters described and/or shown herein, and that
the terminology used herein is for the purpose of describ-
ing particular embodiments by way of example only and
is not intended to be limiting of the claimed disclosure.
[0018] Also, as used in the specification and including
the appended claims, the singular forms "a," "an," and
"the" include the plural, and reference to a particular nu-
merical value includes at least that particular value, un-
less the context clearly dictates otherwise. Ranges may
be expressed herein as from "about" or "approximately"
one particular value and/or to "about" or "approximately"
another particular value. When such a range is ex-
pressed, another embodiment includes from the one par-
ticular value and/or to the other particular value.

[0019] The phrases "at least one", "one or more", and
"and/or" are open-ended expressions that are both con-
junctive and disjunctive in operation. For example, each
of the expressions "at least one of A, B and C", "at least
one of A, B, or C", "one or more of A, B, and C", "one or
more of A, B, or C" and "A, B, and/or C" means A alone,
B alone, C alone, A and B together, A and C together, B
and C together, or A, B and C together.

[0020] The term "Geofence" of an emergency vehicle
(EV)is defined as a boundary of a safety alert zone where
other one or more vehicles in the vicinity of the EV are
alerted to the presence of the EV. Thus, it can be appre-
ciated that a zone encompassed by the geofence can be
a safety alert zone. Further, "Geofencing" for an EV can
be understood as generating the safety alert zone for the
EV.

[0021] FIG. 1 depicts an example environment where
an EV alert management network is operated according
to an exemplary embodiment of the present disclosure.
[0022] Referring now to FIG. 1, an EV 10 communi-
cates with a remote management server 20 through a
communication network 15 for exchanging EV-related
data 11, an emergency indication signal 12, an emergen-
cy state release signal 13 and/or the like, and the remote
management server 20 communicates with each of other
vehicles 30a to 30d which travel on roads nearby the EV
10.

[0023] FIG. 2A depicts a block diagram of an emer-
gency subscriber device 100 according to an exemplary
embodiment of the present disclosure. FIG. 2B depicts
a block diagram of a remote management server 20 ac-
cording to an exemplary embodiment of the present dis-
closure. FIG. 2C depicts a block diagram of a subscriber
device 300 receiving an EV alert from the remote man-
agement server 20 according to an exemplary embodi-
ment of the present disclosure.

[0024] In one embodiment, the emergency subscriber
device 100 can be associated with the EV 10. For exam-
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ple, the emergency subscriber device 100 can be in-
stalled as a part of the EV 10, or a wearable, or portable
(hand held) device attached to the EV 10. Similarly, in
one embodiment, the subscriber device 300 can be as-
sociated with each vehicle 30a to 30d. For example, the
subscriber device 300 can be installed as a part of each
vehicle 30a to 30d, or a wearable or portable (hand held)
device attached to the vehicle.

[0025] Referringparticularly to FIG. 2A, the emergency
subscriber device 100 includes a processor 110, a mem-
ory 120, an input device 140, an output device 150, a
communication device 130 and one or more sensor de-
vices 160.

[0026] Whenthe EV 10isin an emergency state where
it heads to an emergency scene, the emergency sub-
scriber device 100 triggers an emergency state and
transmits an emergency indication signal 12 to the re-
mote management server 20 using the transmitter 132.
The emergency indication signal 12 indicates thatthe EV
is in an emergency state, and upon receiving the emer-
gency indication signal 12, the remote managementserv-
er 20 can perform one or more safety actions to provide
an alert of the EV 10 to other vehicles 30a to 30d traveling
on roads nearby the EV 10. The safety actions may in-
clude: determining a geofence, generating a safety warn-
ing signal (e.g., 500a of FIG. 3A or 500b of FIG. 3B)
based on the determined geofence; and transmitting the
safety warning signal to the other vehicles 30a to 30d
nearby the EV 10, more details of which will be described
later. The emergency indication signal 12 may include
an ID of the EV, and optionally, various EV-related data
such as a type of the EV, a location of the EV, a moving
direction of the EV, a velocity of the EV, or the like.
[0027] By way of example, the emergency state can
automatically be triggered when flashing lights, sirens
and/or horns of the EV 10 are activated. However, ex-
emplary embodiments of the present disclosure are not
limited thereto.

[0028] In some examples, the EV-related data 11 can
be incorporated into the emergency indication signal 12,
or can separately be transmitted from the emergency in-
dication signal 12. In further examples, the EV-related
data 11 can be transmitted only upon the transmission
of the emergency indication signal 12, or can be trans-
mitted regardless thereof.

[0029] In addition, the sensor devices 160 collects the
EV-related data 11. For example, the sensor data such
as the location, the moving direction, and the velocity can
be collected using sensor devices 160 including, but are
not limited to: an accelerometer, a global positioning sys-
tem (GPS) receiver, a velocity sensor, a motion sensor,
infrared light sensors, radar, laser radar, cameras, a gy-
roscope, or the like. The collected EV-related data 11
may be stored in the memory 120 or other storage (not
shown).

[0030] In addition, the memory 120 includes program
instructions executable by the processor 110 to perform
functions or operations of the emergency subscriber de-
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vice 100 described in the present disclosure. The proc-
essor 110 reads the stored data which have been col-
lected from the sensor devices 160 and processes to
generate messages that will be transmitted to the remote
management server 20 through the transmitter 132 of
the communication device 130. In one embodiment, the
receiver 134 of the communication device 130 can be
used to receive a control or confirmation signal from the
remote management server 20.

[0031] The communication network 15 may be imple-
mented using on a wireless communication technique
based on radio-frequency identification (RFID), code di-
vision multiple access (CDMA), global system for mobile
communication (GSM), wideband CDMA, CDMA-2000,
time division multiple access (TDMA), long term evolution
(LTE), wireless LAN, Bluetooth, or the like. The commu-
nication device 130 may be implemented to support at
least one of the above-mentioned communication tech-
niques.

[0032] The input device 140 can be, but is not limited
to: a keyboard, a touch screen, an audio input system, a
voice recognition system, or the like. The output device
150 can be, but is not limited to: a screen, a speaker, a
light, a siren, avisual system, an audio system, or the like.
[0033] Referring further to FIG. 2B, the remote man-
agement server 20 includes a processor 210, a memory
220, a communication device 230, and an input device
240. The remote management server 20 may reside on
a network infrastructure or on a third-party service pro-
vider, such as a cloud storage and computing system.
The remote management server 20 receives the EV-re-
lated data 11 using a receiver 234 of the communication
device 230 transmitted over the communication network
15 and store the data 11 into the memory 220.

[0034] The communication device 230 includes a
transmitter 232 and the receiver 234. The communication
device 230 may be implemented to support at least one
of the above-mentioned communication techniques such
as RFID, CDMA, GSM, wideband CDMA, CDMA-2000,
TDMA, LTE, wireless LAN, Bluetooth, or the like. The
input device 240 can be, but is not limited to: a keyboard,
a touch screen, an audio input system, a voice recogni-
tion system, or the like.

[0035] Upon receiving the emergency indication signal
12 from the EV 10, the processor 210 determines a ge-
ofence for the EV based on the EV-related data 11 (e.g.,
based on alocation of the EV 10 and/ora moving direction
of the EV 10) and geographical map data near the EV
10, and generates the safety warning signal based on
the geofence. The remote management server 20 trans-
mits the generated safety warning signal to the subscrib-
er device 300 of each vehicle 30 traveling on roads near-
by the EV 10 using the transmitter 232. The subscriber
device 300 receives the safety warning signal including
the geofence, performs one or more alert actions in re-
sponse to determining that a location of each vehicle 30
is within the geofence, and performs no alert action in
response to determining that the location of each vehicle
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30 is out of the geofence.

[0036] FIGS. 3A-3C depictan example scenariowhere
an EV 10 passes through an intersection, according to
an exemplary embodiment of the present disclosure.
[0037] Referring now to FIGS. 3A to 3C, the EV 10
travels on aroad 370, passing through a plurality of zones
350a to 350c. The plurality of zones 350a to 350c can
be defined on a geographical map from a certain storage
device. In one embodiment, the processor 210 receives
the geographical map data from a storage device (e.g.,
the memory 220 or a storage device installed at a remote
location in communication with the remote management
server 20) and defines the plurality of zones on the map
rendered using the geographical map data.

[0038] In defining the plurality of zones, the type of a
road 370 on which the EV 10 travels and/or the way or
shape of the road 370 of being connected with other
roads (e.g., 390 of FIGS. 3A-3C; and 490a and 490b of
FIGS. 4A and 4B) can be considered. In other words, the
plurality of zones can separately be defined at least
based on the type of the road 370 or the way or shape
of the road 370 of being connected with other roads. For
example, referring particularly to FIG. 3A, when the EV
10 travels in the zone 350a where there is no other road,
such as entrance ramps, interchanges, intersections, or
the like, connected to the road 370, there will be no traffic
flow into the road 370, and thus the processor 210 de-
termines ageofence Geo_3a, forthe EV 10, which covers
theroad 370 on whichthe EV 10 travels. Further, referring
to FIG. 3B, when the EV 10 enters the zone 350b (e.g.,
intersection zone) containing an intersection between the
road 370 and a side road 390, there may be vehicle traffic
flows through the road 390, and thus the processor 210
determines a geofence Geo_3b which extends to cover
a portion of the road 390, thus providing an EV alert to
vehicles on the road 390. In this case, a size of the ge-
ofence Geo_3b of FIG. 3B can be bigger than that of the
geofence Geo_3a of FIG. 3A. Still further, referring to
FIG. 3C, when the EV 10 gets out of the zone 350b and
travels in the zone 350c where there is no traffic flow
toward the road 370 as is the zone 350a of FIG. 3A, the
processor 210 determines a geofence Geo_3c which is
substantially the same or at least smaller in size than the
geofence Geo_3b.

[0039] Theprocessor210determines as towhichzone
the EV 10 is located in based on the location of the EV
10 which is transmitted from the emergency subscriber
device 100 of the EV 10.

[0040] FIGS. 4A and 4B depict example scenarios
where the EV 10 passes through a zone containing an
entrance ramp, according to an exemplary embodiment
of the present disclosure.

[0041] Referring to FIG. 4A, the EV 10 travels north-
bound on a road 370a from a zone 450a1 to a zone
450a2. The zone 450a1 in the northbound traffic does
not contain any other roads connected to the road 370a
that allow vehicles to flow in the road 370a. Further, the
zone 450a2 contains an entrance ramp 490a through
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which vehicles can flow into the road 370a on which the
EV 10 travels. In this circumstance, the processor 210
defines at least two zones 450a1 and 450a2 on the map
for the EV 10 traveling northbound. When the EV 10 is
located in the zone 450a1, the processor 210 determines
a geofence Geo_4a1 which covers the road 370a on
which the EV 10 travels. When the EV 10 enters the zone
450a2, the processor 210 determines a geofence
Geo_4a2 which extends to cover a portion of the ramp
490a, thus providing an EV alert to vehicles on the ramp
490a. In this case, a size of the geofence Geo_4a2 can
be bigger than that of the geofence Geo_4a1 in a per-
pendicular direction to the forward direction of the EV 10.
[0042] Further, referring to FIG. 4B, the EV 10 travels
southbound along a road 370b from a zone 450b2 to a
zone 450b1. The zone 450b2 contains an entrance ramp
490b through which vehicles can flow into the road 370b
thatthe EV 10 travels. The zone 450b1 in the southbound
traffic does not contain any other roads connected to the
road 370b that allow vehicles to flow in the road 370b. In
this circumstance, the processor 210 defines at least two
zones 450b1 and 450b2 on the map for the EV 10 travels
southbound. When the EV 10 enters the zone 450b2, the
processor 210 determines a geofence Geo_4b2 which
extends to cover a portion of the ramp 490b, thus pro-
viding an EV alert to vehicles on the ramp 490b. When
the EV 10 enters the zone 450b1, the processor 210 de-
termines a geofence Geo_4b1 which covers the road
370a on which the EV 10 travels. In this case, a size of
the geofence Geo_4b2 can be bigger than that of the
geofence Geo_4b1 in a perpendicular direction to the
forward direction of the EV 10. It will be appreciated that
the way of defining zones on the map can be different
depending on the moving direction (e.g., northbound or
southbound of the EV 10), and corresponding shape or
size of geofences to be determined by the processor 210
can be different even if the EV 10 is determined to be in
the same zone. For example, the processor 210 may
consider a moving direction of the EV 10 when it defines
a plurality of zones on the map and/or determines a ge-
ofence for the EV 10.

[0043] FIGS. 5A and 5B depict the inventive scenario
where the type of a road 370 along which the EV 10
travels varies according to the present invention.
[0044] Referringto FIGS. 5A and 5B, the EV 10 travels
on the road 570 from a zone 550a to a zone 550b. In the
zone 550a, the road 570 has a type where both way traf-
fics are separated by median strip, thus in this case (e.g.,
when the EV 10 is located in the zone 550a), the proc-
essor 210 determines a geofence Geo_5a which only
covers lanes in the same direction as the EV 10 and
excludes opposite lanes to the EV 10, thus avoiding un-
necessary EV alert to vehicles which do not affect the
safety of the EV 10. Further, when the EV 10 enters the
zone 550b where there is no separating structure, so
vehicles in the opposite lanes can possibly get into the
travel path of the EV 10, the processor 210 determines
a geofence Geo_5b which covers the opposing lanes as
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well as the lanes in the same direction, as shown in FIG.
5B.

[0045] In addition, by way of example only, the EV 10
may travel on a road including an underpass or overpass
crossing the road. ltis noted that traffics onthe underpass
or overpass may not affect the safety of the EV 10. Thus,
in order to avoid unnecessary EV alert to vehicles
traveling the underpass or overpass, in a zone having
the underpass or overpass, the processor 210 may de-
termine a geofence which only covers the road where
the EV 10 travels and excludes the underpass or over-
pass.

[0046] Further, by way of example only, if the road
where the EV 10 travels includes parallel lanes isolated
from each other. Thus, in order to avoid unnecessary EV
alert to vehicles on the other isolated parallel lanes than
a lane where the EV 10 travels, the processor 210 may
determine a geofence which only covers the lane where
the EV 10 travels and excludes the other isolated parallel
lanes.

[0047] In one embodiment, the memory 220 may in-
clude information of geofences which are respectively
appropriate to respective velocities of the EV, respective
types of the EV and/or a combination thereof. The proc-
essorreads out a corresponding geofence fromthe mem-
ory 220 based on the velocity and/or the type of the EV.
[0048] ReferringbacktoFIG.2C,the subscriberdevice
300 includes a processor 310, a memory 320, a commu-
nication device 330, an input device 340, and an alert-
generation device 370. Each vehicle 30a to 30d may be
a vehicle registered for services that provide emergency
vehicle alerts, so that at least one of the above compo-
nents thereof is designed to have features for receiving
the emergency vehicle alerts.

[0049] Forexample, the communication device 330 in-
cludes a transmitter 332 and a receiver 334 which are
implemented to support at least one of the above-men-
tioned communication techniques being capable of com-
municating with the communication device 230 of the re-
mote management server 20 and/or the communication
device 130 of the EV 10.

[0050] The safety warning signal received through the
receiver 334 may be stored in the memory 320. The proc-
essor 310 may retrieve a geofence for the EV 10 based
on the safety warning signal, determine whether the ve-
hicle is located within the geofence or not, and determine
whether to perform one or more alert actions based on
whether the vehicle is located within the geofence.
[0051] Itshould also be appreciated that shapes of the
geofences are not limited to what are illustrated in the
figures of the present disclosure. For example, example
shapes of geofences are also described in Applicant’s
copending US2020 221 250 published after the priority
date.
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METHOD FOR VELOCITY-BASED GEOFENCING
FOR EMERGENCY VEHICLE".

[0052] FIGS. 6A and 6B are example safety warning
signals generated by a remote management server and
transmitted to a subscriber device of each of other vehi-
cles according to exemplary embodiments of the present
disclosure.

[0053] In one embodiment, referring now to FIG. 6A,
illustrated is an example safety warning signal 500a gen-
erated by the processor 210 of the remote management
server 20 and transmitted to the subscriber device 300
of each vehicle 30a to 30d. The safety warning signal
500a includes, but is not limited to: an EV ID 510 and
geofence information 520 related to the EV ID 510. The
geofence information 520 can be any information used
for identifying directly or indirectly features (e.g., size or
shape) of the geofence for the EV 10.

[0054] Referring now to FIG. 6B, illustrated is another
example safety warning signal 500b that further includes
an EV type 530 and one or more alert actions 540 for
each vehicle 30a to 30d to follow when a certain condition
is met. The certain condition may include that a current
location of each vehicle 30a to 30d is matched to a ge-
ofence defined by the geofence information.

[0055] In one embodiment, the safety warning signal
500a and/or 500b is a broadcast signal transmitted over
awireless channel to one or more predetermined regions
near the EV 10.

[0056] In one embodiment, the geofence information
520 is directly provided as a set of location coordinates
corresponding to a boundary of the determined ge-
ofence.

[0057] In another embodiment, the geofence informa-
tion 520 is indirectly provided as an indication (e.g., ge-
ofence function G(x)) that can be used by the subscriber
device 300 to retrieve the geofence from the geofence
information 520, more details of which will be described
with reference to FIG. 2C. When the geofence informa-
tion 520 is indirectly provided as an indication that can
be used by the subscriber device 300, a current location
of the EV 10 may be provided in the safety warning signal
500a and/or safety warning signal 500b, so that the sub-
scriber device 300 can combine the EV current location
to generate a more exact geofence defined around the
EV 10, and/or the subscriber device 300 tracks of the EV
10’s movement based on the EV current location and
displays on a visual system thereof. By way of example,
the indication can be an index identifying a specific ge-
ofence, and information regarding relationships between
the indices and their respective mapping geofences can
be prestored in the memory 320 of the subscriber device
300, so that the subscriber device 300 can read out an
appropriate geofence based on the index.

[0058] Referring back to FIG. 2B, in one embodiment,
the processor 210 of the remote management server 20
may further generate a confirmation signal (not shown)
to transmit it back to the EV 10 when, before, and/or after
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the safety warning signal 500a or 500b is transmitted to
the vehicles 30a to 30d, so that the EV 10 may recognize
that the emergency state thereof has been transferred
to the remote management server 20 and the safety ac-
tion for the EV 10 has started. In some examples, the
safety warning signal 500a or 500b is transmitted to the
subscriber device 300 of each vehicle 30a to 30d, and
the processor 310 of the subscriber device 300 process-
es the geofence information 520 of the safety warning
signal 500a or 500b to display the geofence through a
display of the alert-generation device 370 of the subscrib-
er device 300.

[0059] In one embodiment, if the geofence information
520 is provided as a set of location coordinates corre-
sponding to a boundary of the determined geofence, the
processor 310 of the subscriber device 300 determines
whether a current location of the corresponding vehicle
is matched to the geofence of the EV 10 based on the
set of location coordinates in the geofence information
520. For example, if the current location of each vehicle
30a to 30d is within the boundary defined by the set of
location coordinates, the processor 310 determines a
match between the vehicle current location and the ge-
ofence; otherwise, it determines a mismatch therebe-
tween. If the match is found between the current location
and the geofence, the processor 310 controls the alert-
generation device 370 to perform one or more alert ac-
tions; otherwise (e.g., if no match is found therebetween),
the processor 310 discards the safety warning signal
500a or 500b and performs no further action for providing
the EV alert.

[0060] In one embodiment, if the geofence information
520 is provided as an indication for geofence (e.g., ge-
ofence function G(x)) as discussed above, the processor
310furtherretrieves the geofence based on the geofence
information 520 (e.g., based on the geofence function
G(x)), and then determines whether the vehicle current
location is located within the geofence or not. If a match
is found between the current location and the geofence,
the processor 310 controls the alert-generation device
370 to perform one or more alert actions; otherwise (e.g.,
if no match is found therebetween) the processor 310
discards the safety warning signal 500a or 500b and per-
forms no further action for providing the EV alert.
[0061] Inone embodiment, the alert-generation device
370 is configured to perform alert actions under control
of the processor 310. The alert-generation device 370
can be, but is not limited to: a screen, a speaker, a light,
a siren, a visual system, an audio system, or the like. The
input device 340 can be, but is not limited to: a keyboard,
a touch screen, an audio input system, a voice recogni-
tion system, or the like. The current location can be col-
lected using the sensor devices 360 such as a positioning
device, as shown in FIG. 2C.

[0062] In one embodiment, the alert actions include
generating a visual and/or audible warning signal for a
driver to recognize an EV alert for next safety actions
such as yielding for the EV to let the EV safely pass.
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[0063] In one embodiment, the alert actions are pre-
programmed and stored in the memory 320 of the sub-
scriber device 300, and when a match is found between
the current location and the geofence, the processor 310
reads the alert actions from the memory 320 to control
the alert-generation device 370 to perform the alert ac-
tions.

[0064] In one embodiment, the alert actions are trans-
ferred from the remote management server 20 to the sub-
scriber device 300 of each vehicle 30a to 30d through
the alert action information field 540 in the safety warning
signal 500b, as depicted in FIG. 6B. In this case, the
processor 310 controls the alert-generation device 370
to perform the alert actions, as instructed in the alert ac-
tion information field 540.

[0065] In one embodiment, the memory 220 may in-
clude information of geofences which are respectively
appropriate to respective zones where the EV 10 is lo-
cated, respective moving directions of the EV 10 and/or
a combination thereof. The processor 210 reads out a
corresponding geofence from the memory 220 based on
the determined zone and/or the moving direction of the
EV 10.

[0066] FIG.7 depicts an example mapping table where
mapping relationships among a moving direction of an
EV, a zone where the EV is located and a corresponding
geofence are defined according to an exemplary embod-
iment of the present disclosure. The mapping table 222
may be stored in the memory 220 of the remote man-
agement server 20. In one embodiment, the processor
210 may look up the mapping table 222 to determine a
corresponding geofence for a given zone and/or the mov-
ing direction.

[0067] Referring now to FIG. 7, the zones may include
zone 1 and zone 2 for each direction A and B, and their
corresponding geofences to be determined may be "Ge-
ofence A1"and "Geofence A2", respectively, for the mov-
ing direction A, and may be "Geofence B1" and "Ge-
ofence B2" for the moving direction B which may be op-
posite to the moving direction A. In some embodiments,
the "Geofence A1" can be defined by a geofence function
Gaq(x), "Geofence A2" can be defined by a geofence
function Gp,(x), "Geofence B1" can be defined by a ge-
ofence function Gg4(x), and "Geofence B2" can be de-
fined by a geofence function Gg,(x).

[0068] Once a specific geofence for an EV 10 is deter-
mined, the determined geofence can be combined with
a current location of the EV 10 provided with the EV-
related data 11 to generate the geofence information 520
of the safety warning signal 500a or 500b. The geofence
information 520 may include a geofence function G(x)
defined with respect to the current location of the EV 10.
[0069] FIGS. 8A and 8B depict a flow chart illustrating
a method for providing an EV alert according to an ex-
emplary embodiment of the present disclosure.

[0070] Referring now to FIGS. 1, 2A-2C and 8, when
the EV 10 is in an emergency state where it heads to an
emergency scene, the EV 10 triggers an emergency state
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and transmits an emergency indication signal 12 to the
remote management server 20 via the communication
network 15 (S730a). In case the EV 10 is released from
the emergency state, or the EV 10 is transitioned to a
normal state which is not emergency state, the EV 10
may transmit an emergency release signal 13 to the re-
mote management server 20 (S730b). The emergency
state can manually be triggered by an operator of the EV
10 or can automatically be triggered when flashing lights
and/or sirens of the EV 10 are activated. In addition, the
EV 10 collects EV-related data 11 such as a location, a
moving direction, a type, a velocity or the like using the
sensor devices 160 (S710) and transmits the EV-related
data 11 to the remote management server 20 (S720). In
addition, in step S740, the remote management server
20 receives the EV-related data 11, the emergency indi-
cation signal 12 and/or the emergency release signal 13.
Still in step S740, the remote management server 20
(e.g., processor 210) determines whether the emergency
indication signal 12 or the emergency release signal is
received. Ifitis determined that the emergency indication
signal 12 is received, the method performs steps S750
to S790 and S810. Ifitis determined that the emergency
release signal 13 is received, the method performs step
S820.

[0071] In step S750, the remote management server
20 determines a geofence based on the EV location
and/or the moving direction, and generates a safety
warning signal 500a or 500b including geofence informa-
tion 520 associated with the geofence.

[0072] In one embodiment, the geofence information
520 is directly provided as a set of location coordinates
corresponding to a boundary of the determined ge-
ofence. In another embodiment, the geofence informa-
tion 520 is indirectly provided as an indication (e.g., ge-
ofence function G(x)) that can be used by the subscriber
device 300 to retrieve the geofence from the geofence
information 520.

[0073] In step S760, the remote management server
20 transmits the safety warning signal 500a or 500b to
other vehicles 30a to 30d.

[0074] After step S760, the method may repeatedly go
to step S740 to determine whether the emergency indi-
cation signal 12 is received or the emergency state re-
lease signal 13 is received.

[0075] Instep S770, the subscriber device 300 of each
vehicle 30a to 30d receives and analyzes the safety warn-
ing signal 500a or 500b to retrieve the geofence.
[0076] In step S780, the subscriber device 300 (e.g.,
processor 310) determines whether a current location of
the corresponding vehicle is matched to the geofence
(e.g., whether the vehicle current location is located with-
in the geofence). If a match is found between the current
location and the geofence (YES), the processor 310 con-
trols the alert-generation device 370 to perform one or
more alert actions (S790); otherwise (NO), (e.g., if no
match is found therebetween) the processor 310 may
discard the safety warning signal 500a or 500b and per-
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form no alert action (S810). After performing steps S790
and/or S810, the method may repeatedly go to step S770
to receive and analyze the safety warning signal 500a or
500b.

[0077] FIG.9is ablock diagram of a computing system
4000 according to an exemplary embodiment of the
present disclosure.

[0078] Referringto FIG. 9, the computing system 4000
may be used as a platform for performing: the functions
or operations described hereinabove with respect to at
least one of the emergency subscriber device 100, the
remote managementserver 20 and the subscriber device
300; and the methods described with reference to FIGS.
8A and 8B.

[0079] Referringto FIG. 9, the computing system 4000
may include a processor 4010, I/O devices 4020, a mem-
ory system 4030, a display device 4040, and/or a network
adaptor 4050.

[0080] The processor 4010 may drive the I/O devices
4020, the memory system 4030, the display device 4040,
and/or the network adaptor 4050 through a bus 4060.
[0081] The computing system 4000 may include a pro-
gram module for performing: the functions or operations
described hereinabove with respect to at least one of the
emergency subscriber device 100, the remote manage-
ment server 20 and the subscriber device 300; and the
methods described with reference to FIGS. 8A and 8B.
For example, the program module may include routines,
programs, objects, components, logic, data structures,
or the like, for performing particular tasks or implement
particular abstract data types. The processor (e.g., 4010)
of the computing system 4000 may execute instructions
written in the program module to perform: the functions
or operations described hereinabove with respect to at
least one of the emergency subscriber device 100, the
remote managementserver 20 and the subscriber device
300; and the methods described with reference to FIGS.
8A and 8B. The program module may be programmed
into the integrated circuits of the processor (e.g., 4010).
In an exemplary embodiment, the program module may
be stored in the memory system (e.g., 4030) or in a re-
mote computer system storage media.

[0082] The computing system 4000 may include a va-
riety of computing system readable media. Such media
may be any available media that is accessible by the
computer system (e.g., 4000), and it may include both
volatile and non-volatile media, removable and non-re-
movable media.

[0083] The memory system (e.g., 4030) can include
computer system readable media in the form of volatile
memory, such as RAM and/or cache memory or others.
The computer system (e.g., 4000) may further include
other removable/non-removable, volatile/non-volatile
computer system storage media.

[0084] The computersystem (e.g.,4000) may commu-
nicate with one or more devices using the network adapt-
er (e.g., 4050). The network adapter may support wired
communications based on Internet, local area network
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(LAN), wide area network (WAN), or the like, or wireless
communications based on code division multiple access
(CDMA), global system for mobile communication
(GSM), wideband CDMA, CDMA-2000, time division
multiple access (TDMA), long term evolution (LTE), wire-
less LAN, Bluetooth, Zig Bee, or the like.

[0085] The present invention concerns a system for
providing an emergency vehicle alert. The non-transitory
computer readable storage medium (e.g., the memory
system 4030) not subject of the present invention has
computer readable program instructions thereon for
causing a processor to carry out aspects of the present
disclosure.

[0086] The computerreadable storage medium can be
a tangible device that can retain and store instructions
for use by an instruction execution device. The computer
readable storage medium may be, for example, but not
limited to, an electronic storage device, a magnetic stor-
age device, an optical storage device, an electromagnet-
ic storage device, a semiconductor storage device, or
any suitable combination of the foregoing. A non-exhaus-
tive list of more specific examples of the computer read-
able storage medium includes the following: a portable
computer diskette, a hard disk, arandom access memory
(RAM), a read-only memory (ROM), an erasable pro-
grammable read-only memory (EEPROM or Flash mem-
ory), a staticrandom access memory (SRAM), a portable
compact disc read-only memory (CD-ROM), a digital ver-
satile disk (DVD), a memory stick, a floppy disk, or the
like, a mechanically encoded device such as punch-
cards or raised structures in a groove having instructions
recorded thereon, and any suitable combination of the
foregoing. A computer readable storage medium, as
used herein, is not to be construed as being transitory
signals per se, such as radio waves or other freely prop-
agating electromagnetic waves, electromagnetic waves
propagating through a waveguide or other transmission
media (e.g., light pulses passing through a fiber-optic ca-
ble), or electrical signals transmitted through a wire.
[0087] Computer readable program instructions de-
scribed herein can be downloaded to the computing sys-
tem 4000 from the computer readable storage medium
or to an external computer or external storage device via
anetwork. The network may include coppertransmission
cables, optical transmission fibers, wireless transmis-
sion, routers, firewalls, switches, gateway computers
and/or edge servers. A network adapter card (e.g., 4050)
or network interface in each computing/processing de-
vice receives computer readable program instructions
from the network and forwards the computer readable
program instructions for storage in a computer readable
storage medium within the computing system.

[0088] Computer readable program instructions for
carrying out operations of the present disclosure may be
assembler instructions, instruction-set-architecture (ISA)
instructions, machine instructions, machine dependent
instructions, microcode, firmware instructions, state-set-
ting data, or either source code or object code written in
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any combination of one or more programming languages,
including an object oriented programming language such
as Smalltalk, C++ or the like, and conventional procedur-
al programming languages, such as the "C" programming
language or similar programming languages. The com-
puter readable programinstructions may execute entirely
on the user's computer, partly on the user's computer,
as a stand-alone software package, partly on the user’s
computer and partly on a remote computer or entirely on
the remote computer or server. In the latter scenario, the
remote computer may be connected to the computing
system (e.g., 4000) through any type of network, includ-
ing a LAN or a WAN, or the connection may be made to
an external computer (for example, through the Internet
using an Internet Service Provider). In an exemplary em-
bodiment, electronic circuitry including, for example, pro-
grammable logic circuitry, field-programmable gate ar-
rays (FPGA), or programmable logic arrays (PLA) may
execute the computer readable program instructions by
utilizing state information of the computer readable pro-
gram instructions to personalize the electronic circuitry,
in order to perform aspects of the present disclosure.
[0089] Aspects of the present disclosure are described
herein with reference to flowchart illustrations and/or
block diagrams of methods, system (or device), and com-
puter program products (or computer readable medium).
It will be understood that each block of the flowchart il-
lustrations and/or block diagrams, and combinations of
blocks in the flowchart illustrations and/or block dia-
grams, can be implemented by computer readable pro-
gram instructions.

[0090] These computer readable program instructions
may be provided to a processor of a general-purpose
computer, special purpose computer, or other program-
mable data processing apparatus to produce a machine,
such that the instructions, which execute via the proces-
sor of the computer or other programmable data process-
ing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks. These computer readable program in-
structions may also be stored in a computer readable
storage medium that can direct a computer, a program-
mable data processing apparatus, and/or other devices
to function in a particular manner, such that the computer
readable storage medium having instructions stored
therein comprises an article of manufacture including in-
structions which implement aspects of the function/act
specified in the flowchart and/or block diagram block or
blocks.

[0091] The computer readable program instructions
may also be loaded onto a computer, other programma-
ble data processing apparatus, or other device to cause
aseries of operational steps to be performed on the com-
puter, other programmable apparatus or other device to
produce a computer implemented process, such that the
instructions which execute on the computer, other pro-
grammable apparatus, or other device implement the
functions/acts specified in the flowchart and/or block di-



17 EP 3 935 613 B1 18

agram block or blocks.

[0092] The flowchartandblock diagrams in the Figures
illustrate the architecture, functionality, and operation of
possible implementations of systems, methods, and
computer program products according to various embod-
iments of the present disclosure. In this regard, each
block in the flowchart or block diagrams may represent
amodule, segment, or portion of instructions, which com-
prises one or more executable instructions for imple-
menting the specified logical function(s). In some alter-
native implementations, the functions noted in the block
may occur out of the order noted in the figures. For ex-
ample, two blocks shown in succession may, in fact, be
executed substantially concurrently, or the blocks may
sometimes be executed in the reverse order, depending
upon the functionality involved. It will also be noted that
each block of the block diagrams and/or flowchart illus-
tration, and combinations of blocks in the block diagrams
and/or flowchart illustration, can be implemented by spe-
cial purpose hardware-based systems that perform the
specified functions or acts or carry out combinations of
special purpose hardware and computer instructions.
[0093] The corresponding structures, materials, acts,
and equivalents of all means or step plus function ele-
ments, if any, in the claims below are intended to include
any structure, material, or act for performing the function
in combination with other claimed elements as specifi-
cally claimed. The description of the present disclosure
has been presented for purposes of illustration and de-
scription but is not intended to be exhaustive or limited
to the present disclosure in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skill in the art without departing from the scope
of the present disclosure. The embodiment was chosen
and described in order to best explain the principles of
the present disclosure and the practical application, and
to enable others of ordinary skill in the art to understand
the presentdisclosure for various embodiments with var-
ious modifications as are suited to the particular use con-
templated.

[0094] While the present invention has been particu-
larly shown and described with respect to preferred em-
bodiments thereof, it will be understood by those skilled
in the art that the foregoing and other changes in forms
and details may be made without departing from the
scope of the present invention. It is therefore intended
thatthe presentinvention notbe limited to the exactforms
and details described and illustrated but fall within the
scope of the appended claims.

Claims

1. A system for providing an emergency vehicle, EV,
alert, comprising:

a first device (100) associated with the EV (10),
the first device (100) configured to transmit EV
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data including a current location of the EV (10)
to a management server (20); and
the management server (20) configured to:

receive the EV data from the first device
(100);

determine a geofence for the EV (10) at
least based on the received EV data and
geographical map data near the EV (10);
and

transmit the determined geofence to a sec-
ond device (300) associated with another
vehicle;

wherein the management server (20) comprises a
processor (210), to determine the geofence, the
processor (210) being configured to:

receive the geographical map data from a stor-
age device;

define at least one zone on a map rendered us-
ing the geographical map data;

determine a zone, among the at least one zone,
to which the current location of the EV (10) be-
longs; and

determine the geofence based on the deter-
mined zone on the map; and

wherein the at least one zone comprises a first
zone and a second zone separated along with
a forward direction of the EV (10), and the first
zone and the second zone are separately de-
fined at least based on whether a road on which
the EV (10) travels has a median strip.

2. The system of claim 1, wherein the second device
(300) is configured to:

receive the geofence;

determine a location of the another vehicle with
respect to the geofence; and

perform one or more alert actions based on the
determined location of the another vehicle with
respect to the received geofence.

3. The system of claim 1, wherein the storage device
is included or locally connected to the management
server (20) or is installed at a remote location in com-
munication with the management server (20).

4. The system of claim 1, wherein when the road has
the median strip, in the first zone with the median
strip, the determined geofence is defined to exclude
one or more opposite lanes over the median strip,
and in the second zone without the median strip, the
determined geofence is defined to include the oppo-
site lanes.

5. The system of claim 1, wherein the management
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server (20) is configured to determine the geofence
further based on a moving direction of a vehicle.

The system of claim 1, wherein when the determined
zone includes an underpass or overpass crossing a
road over which the EV (10) travels, the determined
geofence is defined to exclude the underpass or
overpass.

The system of claim 1, wherein when the determined
zone includes a parallel lane isolated from a lane
over which the EV (10) travels, the determined ge-
ofence is defined to exclude the isolated parallel
lane.

Patentanspriiche

System zur Bereitstellung eines Einsatzfahrzeug-
Alarms (EF-Alarms), mit:

einer ersten Vorrichtung (100), die dem EF (10)
zugeordnet ist, wobei die erste Vorrichtung
(100) so eingerichtet ist, dass sie EF-Daten, die
einen aktuellen Ort des EFs (10) enthalten, an
einen Verwaltungsserver (20) ubertragt, und
der Verwaltungsserver (20) so eingerichtet ist,
dass er:

die EF-Daten von der ersten Vorrichtung
(100) empfangt,

einen Geozaun fiir das EF (10) zumindest
anhand der empfangenen EF-Daten und
geographischer Kartendaten nahe dem EF
(10) bestimmt und

den bestimmten Geozaun an eine zweite
Vorrichtung (300) ubertragt, die einem an-
deren Fahrzeug zugeordnet ist,

wobei der Verwaltungsserver (20) einen Pro-
zessor (210) zur Bestimmung des Geozauns
umfasst, wobei der Prozessor (210) so einge-
richtet ist, dass er:

die geographischen Kartendaten von einer
Speichervorrichtung empfangt,
wenigstens eine Zone auf einer Karte defi-
niert, die unter Verwendung der geographi-
schen Kartendaten wiedergegeben wird,
aus der wenigstens einen Zone eine Zone
ermittelt, zu der der aktuelle Ort des EFs
(10) gehort, und

den Geozaun anhand der ermittelten Zone
auf der Karte bestimmt, und

wobei die wenigstens eine Zone eine erste Zone
und eine zweite Zone umfasst, die gemeinsam
mit einer Vorwartsrichtung des EFs (10) ge-
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trennt sind, und die erste Zone und die zweite
Zone zumindest je nachdem, ob eine Stral3e,
auf der das EF (10) fahrt, einen Mittelstreifen
aufweist, getrennt definiert sind.

2. System nach Anspruch 1, wobei die zweite Vorrich-

tung (300) so eingerichtet ist, dass sie:

den Geozaun empfangt,

einen Ort des anderen Fahrzeugs in Bezug auf
den Geozaun ermittelt und

auf der Grundlage des ermittelten Ortes des an-
deren Fahrzeugs in Bezug auf den empfange-
nen Geozaun eine oder mehrere Alarmaktionen
ausfihrt.

System nach Anspruch 1, bei dem die Speichervor-
richtung in dem Verwaltungsserver (20) enthalten
oder lokal mit diesem verbunden ist oder an einem
entfernten Ort in Verbindung mit dem Verwaltungs-
server (20) installiert ist.

System nach Anspruch 1, bei dem dann, wenn die
Stralle den Mittelstreifen aufweist, der bestimmte
Geozaun in der ersten Zone mit dem Mittelstreifen
so definiert ist, dass er eine oder mehrere Gegen-
fahrspuren jenseits des Mittelstreifens ausschlief3t,
und der bestimmte Geozaun in der zweiten Zone
ohne den Mittelstreifen so definiert ist, dass er die
Gegenfahrspuren einschlief3t.

System nach Anspruch 1, bei dem der Verwaltungs-
server (20) so eingerichtet ist, dass er den Geozaun
ferner anhand einer Bewegungsrichtung eines Fahr-
zeugs bestimmt.

System nach Anspruch 1, bei dem dann, wenn die
ermittelte Zone eine Unterfiihrung oder Uberfiihrung
aufweist, die eine Stralle kreuzt, auf der das EF (10)
fahrt, der bestimmte Geozaun so definiert ist, dass
die Unterfiihrung oder Uberfilhrung ausgenommen
ist.

System nach Anspruch 1, bei dem dann, wenn die
ermittelte Zone eine parallele Fahrspur aufweist, die
von einer Fahrspur, auf der das EF (10) fahrt, abge-
trennt ist, der bestimmte Geozaun so definiert ist,
dass die abgetrennte parallele Fahrspur ausgenom-
men ist.

Revendications

Systeme pour le fournissement d’'une alerte de vé-
hicule de secours, VS, comprenant :

un premier dispositif (100) associé au VS (10),
le premier dispositif (100) étant réalisé de ma-
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niére a transmettre des données de VS y com-
pris un emplacement actuel du VS (10) a un ser-
veur de gestion (20) ; et

le serveur de gestion (20) étant réalisé de
maniére :

arecevoir les données de VS provenant du
premier dispositif (100) ;

a déterminer un géorepérage pour le VS
(10) au moins sur la base des données de
VS recues et de données de carte géogra-
phiques a proximité du VS (10) ; et

a transmettre le géorepérage déterminé a
un deuxieme dispositif (300) associé a un
autre véhicule ;

le serveur de gestion (20) comprenant un pro-
cesseur (210) pour déterminer le géorepérage,
le processeur (210) étant réalisé de maniere :

arecevoir les données de carte géographi-
ques provenantd’'un dispositif de stockage ;
a définir au moins une zone sur une carte
obtenue en utilisant les données de carte
géographiques ;

a déterminer une zone parmi ladite au
moins une zone a laquelle 'emplacement
actuel du VS (10) appartient ; et

a déterminer le géorepérage a partir de la
zone déterminée sur la carte ; et

ladite au moins une zone comprenant une pre-
miere zone et une deuxiéme zone séparées en-
semble avec une direction vers I'avant du VS
(10), et la premiere zone et la deuxiéme zone
étant définies séparément au moins en fonction
de la présence ou non d’une bande centrale sur
la route sur laquelle le VS (10) circule.

2. Systéme selon la revendication 1, dans lequel le

deuxieme dispositif (300) est réalisé de maniére :

arecevoir le géorepérage ;

a déterminer un emplacement de I'autre véhicu-
le par rapport au géorepérage ; et

a réaliser une ou plusieurs actions d’alerte sur
la base de I'emplacement déterminé du l'autre
véhicule par rapport a géorepérage regu.

Systeme selon la revendication 1, dans lequel le dis-
positif de stockage est inclus ou connecté locale-
ment au serveur de gestion (20) ou est installé a un
emplacement distant en communication avec le ser-
veur de gestion (20).

Systeme selon la revendication 1, dans lequel, lors-
que la route comporte une bande centrale, le géo-
repérage déterminé est défini de maniére a exclure
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une ou plusieurs voies opposées sur la bande cen-
trale dans la premiére zone présentantla bande cen-
trale, et le géorepérage déterminé est défini de ma-
niére a inclure les voies opposées dans la deuxiéme
zone sans bande centrale.

Systeme selon larevendication 1, dans lequel le ser-
veur de gestion (20) est réalisé de maniére a déter-
miner le géorepérage en outre sur la base d’un sens
de déplacement d’'un véhicule.

Systeme selon la revendication 1, dans lequel, lors-
que la zone déterminée comprend un passage sou-
terrain ou un passage supérieur traversant une route
sur laquelle le VS (10) circule, le géorepérage dé-
terminé est défini de maniéere a exclure le passage
souterrain ou le passage supérieur.

Systeme selon la revendication 1, dans lequel, lors-
que lazone déterminée comprend une voie paralléle
isolée d’une voie sur laquelle le VS (10) circule, le
géorepérage déterminé est défini de maniére a ex-
clure la voie paralléle isolée.
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Safety warning signal
(e.g., 500a or 500b)
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