EP 4 390 894 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 4 390 894 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
26.06.2024 Bulletin 2024/26

(21) Application number: 22215377.7

(22) Date of filing: 21.12.2022

(51) International Patent Classification (IPC):
G08G 1/00 (2006.07)

(562) Cooperative Patent Classification (CPC):
G08G 1/09623; G08G 1/09626; G08G 1/096725;
G08G 1/096741; G08G 1/096775; G08G 1/162;
G08G 1/164; G08G 1/165; G08G 1/166;
G08G 1/167; G08G 1/096791

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILTLULVMC ME MK MT NL

NO PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA

Designated Validation States:

KH MA MD TN

(71) Applicant: Volvo Car Corporation
405 31 Géteborg (SE)

(72) Inventors:
* PEREZ BARRERA, Oswaldo
40531 Géteborg (SE)

¢ MORALES, Gerardo
40531 Goteborg (SE)

(74) Representative: Maiwald GmbH
Engineering
Elisenhof
Elisenstrasse 3
80335 Miinchen (DE)

Remarks:

Amended claims in accordance with Rule 137(2)
EPC.

(54) METHOD FOR GENERATING AN INFORMATION ON AN OBSTACLE BEHIND A CURVE,
METHOD FOR PREVENTING AN INTERFERENCE OF A SECOND VEHICLE WITH AN
OBSTACLE BEHIND A CURVE, METHOD FOR OPERATING A SECOND VEHICLE, DATA
PROCESSING APPARATUSES, TRAFFIC CONTROL SYSTEM, COMPUTER PROGRAM, AND
COMPUTER-READABLE STORAGE MEDIUM

(67)  The disclosure relates to a method for generat-
ing an information on an obstacle (20) behind a curve
(12) for a second vehicle (22) by a first vehicle (18). The
method comprises determining that the first vehicle (18)
is approaching the curve (12), determining the presence
ofthe obstacle (20) and determining an obstacle location.
Moreover, the method comprises providing an obstacle
information (Ol) to a central traffic control entity (46). Also
a corresponding data processing apparatus (32) is ex-
plained. Moreover, a method for preventing an interfer-
ence of the second vehicle (22) with the obstacle (20) is
described. This method comprises receiving an obstacle
information (Ol) from the first vehicle (18) and determin-
ing that the second vehicle (22) is located in proximity to
the obstacle location and is travelling towards the obsta-
cle location. Moreover, a warning information (WI) is pro-
vided to the second vehicle (22). Also a corresponding
data processing apparatus (48) is described. Additional-
ly, a method for operating the second vehicle (22) and a
corresponding data processing apparatus (60) is de-
scribed. Furthermore, a traffic control system (74), a com-
puter program (40, 56, 68), and a computer-readable
storage medium (38, 54, 66) are described.
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Description

[0001] The present disclosure relates to a method for
generating an information on an obstacle behind a curve.
The present disclosure is further directed to a corre-
sponding data processing apparatus comprising means
for carrying out the method for generating an information
on an obstacle behind a curve.

[0002] The present disclosure is additionally directed
to a method for preventing an interference of a second
vehicle with an obstacle behind a curve. The present dis-
closure is further directed to a corresponding data
processing apparatus comprising means for carrying out
the method for preventing an interference of a second
vehicle with an obstacle behind a curve.

[0003] Moreover, the present disclosure relates to a
method for operating a second vehicle. The present dis-
closure is further directed to a corresponding data
processing apparatus comprising means for carrying out
the method for operating a second vehicle.

[0004] The presentdisclosure also is directed to a traf-
fic control system comprising at least one data process-
ing apparatus comprising means for carrying out the
method for generating an information on an obstacle be-
hind a curve, at least one data processing apparatus
comprising means for carrying out the method for pre-
venting an interference of a second vehicle with an ob-
stacle behind a curve, and at least one data processing
apparatus comprising means for carrying out the method
for operating a second vehicle

[0005] The present disclosure is further directed to a
computer program and a computer-readable storage me-
dium.

[0006] Obstacles behind curves present a danger for
vehicles travelling along this curve, since the obstacle
may be located such that it is not visible for the vehicle
or from the vehicle when SE:TOP approaching the curve.
This is due to the curvature of the curve. Consequently,
the obstacle can only be seen once the vehicle is very
close to the obstacle i.e. in a situation in which a distance
between the obstacle and the vehicle is rather short. The
vehicle or a driver of the vehicle are, thus, have only a
comparatively short time for reacting to the obstacle. This
is the case for both fully or partially autonomous vehicles
and vehicles having a human driver.

[0007] It is an objective of the present disclosure to
improve such situations, i.e. to mitigate or eliminate the
danger resulting from obstacles behind curves.

[0008] The problem is at least partially solved or alle-
viated by the subject matter of the independent claims
of the present disclosure, wherein further examples are
incorporated in the dependent claims.

[0009] According to a first aspect, there is provided a
method for generating an information on an obstacle be-
hind a curve for a second vehicle by a first vehicle. The
first vehicle is travelling on a first lane of a road. The
method comprises:
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- determining that the first vehicle is approaching the
curve,

- determining the presence of the obstacle on a lane
of the road other than the first lane and determining
an obstacle location, and

- providing an obstacle information to a central traffic
control entity, wherein the obstacle information com-
prises at least an obstacle location information de-
scribing the obstacle location and an obstacle pres-
ence information describing the presence of the ob-
stacle at the obstacle location.

[0010] Consequently, the first vehicle is able to deter-
mine the presence of an obstacle on a lane other than
the lane on which the first vehicle is traveling. In a situ-
ation in which the first vehicle is approaching a curve,
such an obstacle is easily detectable for the first vehicle.
By providing the obstacle information to a central traffic
control entity, the obstacle information may be provided
to other vehicles, especially a second vehicle, for which
the obstacle may be located behind the curve, i.e. in a
blind spot. Thus, using the present method, an informa-
tion on an obstacle which otherwise is not visible to the
second vehicle, may be provided. Consequently, the sec-
ond vehicle is able to react to this obstacle although it
cannot see the obstacle. Consequently, road safety is
enhanced.

[0011] It is noted that the method for generating an
information on an obstacle behind a curve for a second
vehicle by a first vehicle may be performed on a first
vehicle or from the perspective of the first vehicle.
[0012] Inanexample, determining that the first vehicle
is approaching a curve may comprise receiving a stream
of location information describing a location of the first
vehicle. Moreover, a map information describing a road-
way infrastructure may be received. Consequently, a lo-
cation and a traveling direction of the first vehicle may
be determined based on the map. Based thereon, one
can determine whether the first vehicle is approaching
the curve.

[0013] In an example, determining the presence of an
obstacle comprises receiving a detection information
from an environment detection system of the first vehicle.
The environment detection system for example compris-
es a camera. Consequently, the detection information is
an image or a stream of images potentially showing the
obstacle. In another example, the environment detection
system comprises a radar unit. Consequently, the detec-
tion information is a radar detection information poten-
tially showing the obstacle. In a further example, the en-
vironment detection system comprises a lidar unit. Con-
sequently, the detection information is a lidar detection
information potentially showing the obstacle. In all of the
above examples, an object detection technique needs to
be applied to the detection information, i.e. the image,
the radar detection information or the lidar detection in-
formation. Using such a technique, obstacles may be de-
tected with high reliability. Moreover, if a location of the
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first vehicle is known as described above, known meth-
ods may be used in order to determine an obstacle loca-
tion based on the detection information.

[0014] It is noted that the method may be abandoned
in a case in which no obstacle is determined.

[0015] Itis further noted, that it is not excluded that in
addition to determining the presence of an obstacle on
alane of the road other than the first lane, the first vehicle
may determine the presence of obstacles on thefirstlane,
i.e. obstacles on the lane on which it is traveling.
[0016] In anexample, determining that the first vehicle
is approaching a curve comprises receiving at least one
road sign information indicating an upcoming curve
and/or receiving a map information and deriving from the
map information that the first vehicle is located in prox-
imity to the curve and travelling towards the curve. In
other words, the first vehicle may use a road sign detec-
tion technique in order to determine thatitis approaching
the curve. In every country, there are specific road signs
forindicating an upcoming curve. When executing aroad
sign detection technique, detected road signs are com-
pared to the specific road signs and, based thereon, the
vehicle can determine which road sign it has detected.
Additionally or alternatively, an upcoming curve can be
derived from a map in combination with a location of the
first vehicle and a traveling direction of the first vehicle
as indicated above. Altogether, itmay be determined with
high reliability that the first vehicle is approaching a curve.
[0017] In an example, determining the obstacle loca-
tion comprises determining a starting point of the curve
and/or a distance between the obstacle and the starting
point of the curve. This means that as an alternative to
providing an obstacle location in global coordinates, the
obstacle location can also be provided relative to a start-
ing point of the curve. It is understood that the starting
point of the curve from the perspective of the first vehicle
is an end point of the curve from a perspective of a vehicle
travelingin an opposite direction, e.g. the second vehicle.
Thus, the obstacle location may be provided in a reliable
and computationally efficient manner.

[0018] In an example, determining the presence of the
obstacle further comprises determining an obstacle type,
wherein the obstacle information further comprises an
obstacle type information. Additionally or alternatively,
determining the presence of the obstacle further com-
prises determining an obstacle movement property,
wherein the obstacle information further comprises an
obstacle movement property information. Further alter-
natively or additionally, determining the presence of the
obstacle further comprises determining an obstacle dan-
ger indicator, wherein the obstacle information further
comprises an obstacle danger information. By determin-
ing at least one of the obstacle type, the obstacle move-
ment property and the obstacle danger indicator and by
providing this information to the central traffic control en-
tity, the second vehicle is in a situation to have this infor-
mation available. Consequently, the second vehicle may
react to the obstacle in a highly appropriate manner.
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[0019] In an example, the determinable obstacle type
is at least one of an animal, a rock, a person, a biker, a
vehicle, and an unknown type.

[0020] In an example, the determinable obstacle
movement property is at least one of an obstacle move-
ment status, i.e. an indication whether the obstacle is
moving or not, an obstacle movement capability, i.e. an
indication whether the obstacle is generally capable of
moving or not, an obstacle movement type, i.e. an indi-
cation whether the obstacle is moving in an unpredicta-
ble, a predictable, or an unknown manner, an obstacle
movement direction, i.e. an indication in which direction
the obstacle is moving, and an obstacle movement
speed, i.e. an indication of the speed at which the obsta-
cle is moving.

[0021] In an example, the obstacle danger indicator is
determined as a function of the obstacle type information
and the obstacle movement property information.
[0022] According to a second aspect, there is provided
a data processing apparatus comprising means for car-
rying out the method of the present disclosure for gen-
erating an information on an obstacle behind a curve for
a second vehicle by a first vehicle. Thus, an obstacle
information may be provided to a central traffic control
entity and, based thereon, to the second vehicle. This
enhances road safety.

[0023] According to a third aspect, there is provided a
method for preventing an interference of a second vehicle
with an obstacle behind a curve. The second vehicle is
travelling on a second lane of the road. The method com-
prises:

- receiving an obstacle information from the first vehi-
cle, wherein the obstacle information comprises at
least an obstacle location information describing the
obstacle location and an obstacle presence informa-
tion describing the presence of the obstacle at the
obstacle location,

- determining that the second vehicle is located in
proximity to the obstacle location and is travelling
towards the obstacle location, and

- providing a warning information to the second vehi-
cle, wherein the warning information comprises at
least the obstacle information.

[0024] Thus, the obstacle information is received from
afirstvehicle and distributed to a second vehicle for which
the obstacle information is potentially relevant. Thus, the
second vehicle has an information about an obstacle that
is not visible for the second vehicle or from the second
vehicle. This enhances road safety.

[0025] In an example, determining that the second ve-
hicle is located in proximity to the obstacle location and
is travelling towards the obstacle location comprises
searching for second vehicles being located in proximity
to the obstacle location and being traveling towards the
obstacle location. Such a search may be performed on
a central traffic control entity. In this context, the warning
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information may be pushed to the one or more second
vehicles determined by the search.

[0026] In another example, determining that the sec-
ond vehicle is located in proximity to the obstacle location
and is travelling towards the obstacle location comprises
receiving a request from one or more second vehicles,
wherein the request comprises a current location of the
second vehicle and a traveling direction of the second
vehicle. Based on the request, relevant obstacle infor-
mation is determined. If relevant obstacle information is
found, this information is provided to the second vehicle
as a response to the request.

[0027] It is noted that the method for preventing an
interference of a second vehicle with an obstacle behind
a curve may be performed on a central traffic control en-
tity or from the perspective of the central traffic control
entity.

[0028] In an example, the method for preventing an
interference of a second vehicle with an obstacle behind
a curve further comprises storing the received obstacle
information. Consequently, obstacle information having
beenreceived from one or more first vehicles, is available
at least for a certain time span after the point in time at
which the obstacle information has been received. Thus,
a list or map of received obstacle information may be
provided. This is especially helpful for obstacles that are
not moving. Consequently, each second vehicle may be
provided with the relevant obstacle information. This im-
proves road safety.

[0029] In an example, the method for preventing an
interference of a second vehicle with an obstacle behind
a curve, further comprising evaluating a validity of the
stored obstacle information. The validity of stored obsta-
cle information may be evaluated using validity criteria.
The validity criteria may relate to time span between a
point in time at which the obstacle information has been
received and a current point in time. In this context, a
comparatively old obstacle information may be consid-
ered to be invalid. Itis noted that different time thresholds
may be used for obstacles of different types. Additionally
or alternatively, validity may be evaluated in that contra-
dictions between obstacle information are searched and
evaluated. If a contradiction is found, the related obstacle
information is considered to be invalid.

[0030] Inanexample,the validity of the stored obstacle
information is evaluated regularly.

[0031] According to a fourth aspect, there is provided
a data processing apparatus comprising means for car-
rying out the method of the present disclosure for pre-
venting an interference of a second vehicle with an ob-
stacle behind a curve. Using such a data processing ap-
paratus, the obstacle information having been received
from a first vehicle may be distributed to a second vehicle
for which the obstacle information is potentially relevant.
Thus, the second vehicle has an information about an
obstacle that is not visible for the second vehicle. This
enhances road safety.

[0032] According to a fifth aspect, there is provided a
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method for operating a second vehicle. The second ve-
hicle is travelling on a second lane of the road. The meth-
od comprises:

- receiving a warning information from the central traf-
fic control entity, wherein the warning information
comprises at least the obstacle information, and

- triggering a collision mitigation maneuver of the sec-
ond vehicle.

[0033] Consequently, the second vehicle receives a
warning information comprising the obstacle information
describing an obstacle which is not visible from the po-
sition of the second vehicle. The warning information may
be received as a push message or a pull message. Thus,
the second vehicle is able to react to the obstacle de-
scribed by the obstacle information in that it triggers a
collision mitigation maneuver. In this context, the collision
mitigation maneuver may be triggered early enough such
that an abrupt breaking activity or an abrupt steering ac-
tivity can be avoided. This enhances road safety.
[0034] In an example, the collision mitigation maneu-
ver comprises atleast one of reducing a travelling speed,
increasing a level of attention of a human driver, prepar-
ing a steering maneuver, and performing a steering
maneuver. It is noted that the traveling speed may be
reduced until the second vehicle is at a standstill. All of
these collision mitigation maneuvers have the effect that
a collision between the second vehicle and the obstacle
is avoided or at least reduced in its intensity.

[0035] Itis noted that the method for operating a sec-
ond vehicle may be executed on the second vehicle or
from the perspective of the second vehicle.

[0036] In anexample, the method for operating a sec-
ond vehicle further comprises:

- evaluating the presence of the obstacle on the sec-
ond lane, and

- providing an obstacle confirmation information to the
central traffic control entity.

[0037] Thus,the second vehicle may evaluate whether
the obstacle is present on the lane on which itis travelling
or whether no obstacle is located on this lane. If the pres-
ence of the obstacle is determined, the second vehicle
may confirm the presence of the obstacle to the central
traffic control entity. In the opposite case, i.e. if the pres-
ence of the obstacle may not be determined, the confir-
mation information may comprise an information that the
obstacle could not be detected. Based thereon, the cen-
tral traffic control entity is able to update a list of obstacle
information, e.g. in the context of evaluating the validity
of obstacle information as has been explained above.

[0038] Inanexample, the confirmation information ad-
ditionally comprises a location information describing a
location of the determined obstacle. Consequently, the
central traffic control entity can update a location infor-
mation of the obstacle, i.e. if a location of the obstacle
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has changed, the obstacle information can be updated
accordingly.

[0039] According to a sixth aspect, there is provided a
data processing apparatus comprising means for carry-
ing out the method for operating a second vehicle. Using
such a data processing apparatus, the second vehicle
may receive a warning information comprising the obsta-
cle information describing an obstacle which is not visible
from the position of the second vehicle. Thus, the second
vehicle is able to react to the obstacle described by the
obstacle information. This enhances road safety.
[0040] Accordingtoaseventhaspect, thereis provided
a traffic control system comprising at least one data
processing apparatus of the present disclosure compris-
ing means for carrying out the method for generating an
information on an obstacle behind a curve for a second
vehicle by a first vehicle, at least one data processing
apparatus of the present disclosure comprising means
for carrying out the method for preventing an interference
of a second vehicle with an obstacle behind a curve, and
at least one data processing apparatus of the present
disclosure comprising means for carrying out the method
for operating a second vehicle. The data processing ap-
paratus comprising means for carrying out the method
for generating an information on an obstacle behind a
curve for a second vehicle by a first vehicle is communi-
catively connected to the data processing apparatus
comprising means for carrying out the method for pre-
venting an interference of a second vehicle with an ob-
stacle behind a curve. Moreover, the data processing
apparatus comprising means for carrying out the method
for operating a second vehicle is communicatively con-
nected to the data processing apparatus comprising
means for carrying out the method for preventing an in-
terference of a second vehicle with an obstacle behind
a curve. Thus, in the traffic control system, obstacle in-
formation is shared. This enhances road safety.

[0041] Accordingto an eighth aspect, there is provided
acomputer program comprising instructions which, when
the program is executed by a computer, cause the com-
puter to carry out atleast one of the method of the present
disclosure for generating an information on an obstacle
behind a curve, the method of the present disclosure for
preventing an interference of a second vehicle with an
obstacle behind a curve and the method of the present
disclosure for operating a second vehicle. Using such a
computer program, road safety may be enhanced since
obstacle information is shared.

[0042] According to a ninth aspect, there is provided a
computer-readable storage medium comprising instruc-
tions which, when executed by a computer, cause the
computer to carry out at least one of the method of the
present disclosure for generating an information on an
obstacle behind a curve, the method of the present dis-
closure for preventing an interference of a second vehicle
with an obstacle behind a curve and the method of the
present disclosure for operating a second vehicle. Using
such a computer-readable storage medium, road safety
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may be enhanced since obstacle information is shared.
[0043] Each of the methods of the present disclosure
may be at least partly computer-implemented, and may
be implemented in software or in hardware, or in software
and hardware. Further, the method may be carried out
by computer program instructions running on means that
provide data processing functions. The data processing
means may be a suitable computing means, such as an
electronic control module etc., which may also be a dis-
tributed computer system. The data processing means
or the computer, respectively, may comprise one or more
of a processor, a memory, a data interface, or the like.
[0044] Itshould be noted that the above examples may
be combined with each other irrespective of the aspect
involved.

[0045] These and other aspects of the present disclo-
sure will become apparent from and elucidated with ref-
erence to the examples described hereinafter.

[0046] Examples of the disclosure will be described in
the following with reference to the following drawings.

Figure 1 shows a traffic situation and a traffic system
according to the present disclosure at a first
point in time, and

Figure 2  shows aroad of the traffic situation of Figure
1 at a later point in time.

[0047] The Figures are merely schematic representa-

tions and serve only to illustrate examples of the disclo-
sure. Identical orequivalent elements are in principle pro-
vided with the same reference signs.

[0048] Figure 1 shows a traffic situation.

[0049] The traffic situation comprises a road 10 with a
curve 12. The road 10 comprises a first lane 14 with a
standard traveling direction D 1 and a second lane 16
having a standard traveling direction D2. The standard
traveling directions D 1 and D2 are opposing each other.
[0050] A first vehicle 18 is traveling on the first lane 14
along the corresponding standard traveling direction D1.
Moreover, thefirstvehicle 18is approaching the curve 12.
[0051] Moreover, an obstacle 20 is located on the sec-
ond lane 16. The obstacle 20 is arranged on the same
side of the curve 12 as the first vehicle 18. In the present
example, the obstacle 20 is represented as a cow. How-
ever it is understood, that this is just an example. Other
examples of obstacles include a different animal, a cy-
clist, a stone, another vehicle being at a standing still.
[0052] The second vehicle 22 is traveling on the sec-
ond lane 16 along the corresponding standard traveling
direction D2. Also the second vehicle 22 is approaching
the curve 12. Consequently, the second vehicle 22 is
located on an opposite side of the curve 12 as compared
to the first vehicle 18 and the obstacle 20.

[0053] This meansthatfrom the perspective ofthe sec-
ond vehicle 22, the obstacle 20 is located behind the
curve 12.

[0054] Moreover, in the present example, the road 10
is located in a mountainous area. This is illustrated by an
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exemplary mountain 24.

[0055] Due to the mountain 24, the portion of the road
10 which lies behind the curve 12 from the perspective
of the second vehicle 22 is not visible from the perspec-
tive of the vehicle 22. This means, that the obstacle 20
is not visible or detectable for the second vehicle 22.
[0056] The first vehicle 18 comprises an environment
detection system 26. In the present example, the envi-
ronment detection system 26 comprises a camera unit
and a corresponding data processing apparatus. Conse-
quently, using the environment detection system 26, the
first vehicle 18 is able to detect obstacles in its environ-
ment.

[0057] Moreover, the first vehicle 18 comprises a nav-
igation system 28. The navigation system 28 comprises
a map including a representation of the road 10 and the
curve 12. Moreover, the navigation system 28 is config-
ured to determine a position of the first vehicle 18 on this
map.

[0058] Additionally, the first vehicle 18 is equipped with
aroad sign detection unit 30.

[0059] Beyond that, the first vehicle 18 comprises a
data processing apparatus 32.

[0060] The data processing apparatus 32 is commu-
nicatively connected to the environment detection sys-
tem 26, the navigation system 28 and the road sign de-
tection unit 30.

[0061] Moreover, the data processing apparatus 32
comprises a data processing unit 34 and a data storage
unit 36.

[0062] The data storage unit36 comprisesacomputer-
readable storage medium 38.

[0063] On the computer-readable storage medium 38,
there is provided a computer program 40.

[0064] The computer program 40, and thus also the
computer-readable storage medium 38, comprise in-
structions which, when the computer program 40 is ex-
ecuted by the data processing unit 34 or, more generally,
a computer, cause the computer or the data processing
unit 34 to carry outa method for generating an information
on an obstacle behind a curve.

[0065] Consequently, the data processing unit 34 and
the data storage unit 36 form means 42 for carrying out
the method for generating an information on an obstacle
behind a curve.

[0066] Thus, the method for generating an information
on an obstacle behind a curve is performed on the first
vehicle 18.

[0067] In the following, the method for generating an
information on an obstacle behind a curve will be ex-
plained. Steps of the method will be denoted S1x.
[0068] In afirst step S11 of the method for generating
an information on an obstacle behind a curve, it is deter-
mined that the first vehicle 18 is approaching the curve
12. This is done using the road sign detection unit 30. In
the present example, the road sign detection unit 30 de-
tects road sign 44 indicating an upcoming curve, i.e.
curve 12. Thus, a road sign information indicating an up-

10

15

20

25

30

35

40

45

50

55

coming curve is received at the data processing appara-
tus 32.

[0069] Itis noted that alternatively, the fact that the first
vehicle 18 is approaching the curve 12 may be deter-
mined using the navigation system 28.

[0070] A second step S12 of the method for generating
an information on an obstacle behind a curve comprises
determining the presence of the obstacle 20 on the sec-
ond lane 16, i.e. on a lane of the road 10 other than the
first lane 14.

[0071] In the present example, the obstacle 20 is not
only detected in the sense that a presence of the obstacle
20 is determined. Additionally, an obstacle location is de-
termined. This is done by the environment detection sys-
tem 26. Thus, an obstacle presence status indicating the
presence of the obstacle 20 and an obstacle location
information are provided to the data processing appara-
tus 32 by the environment detection system 26.

[0072] Inthe present example, the obstacle location is
determined as a distance between the obstacle 20 and
the starting point of the curve 12, i.e. the point of the road
10 where the radius of the curve 12 starts.

[0073] Beyond that, using the environment detection
system 26, an obstacle type is determined and a corre-
sponding obstacle type information is provided to the da-
ta processing apparatus 32. In the present example, the
obstacle type is "animal”.

[0074] Additionally, again using the environment de-
tection system 26, an obstacle movement property is de-
termined and a corresponding obstacle movement prop-
erty information is provided to the data processing appa-
ratus 32. In the present example, the obstacle movement
property is "moving in a non-predictable manner".
[0075] Based on the obstacle type information and the
obstetrical movement property information, an obstacle
danger indicator is calculated by the data processing ap-
paratus 32.

[0076] Subsequently, in a third step S13 of the method
for generating an information on an obstacle behind a
curve, an obstacle information Ol is provided to a central
traffic control entity 46.

[0077] In the present example, the obstacle informa-
tion Ol comprises an obstacle presence information de-
scribing the presence of the obstacle 20, the obstacle
location information describing the obstacle location, the
obstacle type information describing the obstacle type,
the obstacle movement property information describing
the obstacle movement property and the obstacle danger
indicator describing a danger resulting from the obstacle
20.

[0078] The central traffic control entity 46 also com-
prises a data processing apparatus 48.

[0079] The data processing apparatus 48 comprises a
data processing unit 50 and a data storage unit 52.
[0080] The datastorage unit52 comprises acomputer-
readable storage medium 54.

[0081] Onthe computer-readable storage medium 54,
there is provided a computer program 56.
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[0082] The computer program 56, and thus also the
computer-readable storage medium 54, comprise in-
structions which, when the computer program 56 is ex-
ecuted by the data processing unit 50 or, more generally,
a computer, cause the computer or the data processing
unit 50 to carry out a method for preventing an interfer-
ence of the second vehicle 22 with the obstacle 20 behind
the curve 12.

[0083] Consequently, the data processing unit 50 and
the data storage unit 52 form means 58 for carrying out
the method for preventing an interference of a second
vehicle with an obstacle behind a curve.

[0084] This method will be explained in the following.
Steps of the method for preventing an interference of a
second vehicle with an obstacle behind a curve will be
designated with reference signs S2x.

[0085] In a first step S21, the obstacle information Ol
is received at the data processing apparatus 48.

[0086] In a second step S22, the obstacle information
Ol is stored on the data storage unit 52.

[0087] In athird step S23, itis determined that the sec-
ond vehicle 22 is located in proximity to the obstacle lo-
cation and is travelling towards the obstacle location.
[0088] This step may be performed since in the present
example the second vehicle 22 regularly sends a position
information describing its position to the central traffic
control entity 46. Thus, the central traffic control entity
46, more precisely the data processing apparatus 48,
analyzes the stream of position information and com-
pares it to the obstacle location information forming part
of stored obstacle information Ol.

[0089] Thereafter, in a fourth step S24, a warning in-
formation WI is provided to the second vehicle 22. The
warning information WI comprises the obstacle informa-
tion OL.

[0090] In an optional further step, the method for pre-
venting an interference of a second vehicle with an ob-
stacle behind a curve comprises evaluating a validity of
the stored obstacle information Ol. In the present exam-
ple this is done in a timely regular manner. In this context,
a predefined lifetime is assigned to each obstacle infor-
mation Ol and after the lapse of the predefined lifetime,
the obstacle information Ol is deleted unless it has been
otherwise confirmed.

[0091] The second vehicle 22 comprises a data
processing apparatus 60.

[0092] The data processing apparatus 60 comprises a
data processing unit 62 and a data storage unit 64. The
data storage unit comprises a computer-readable stor-
age medium 66.

[0093] On the computer-readable storage medium 66,
there is provided a computer program 68.

[0094] The computer program 68, and thus also the
computer-readable storage medium 66, comprise in-
structions which, when the computer program 68 is ex-
ecuted by the data processing unit 62 or, more generally,
a computer, cause the computer or the data processing
unit 62 to carry out a method for operating a second ve-
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hicle.

[0095] Consequently, the data processing unit 62 and
the data storage unit 64 form means 70 for carrying out
the method for operating a second vehicle. This method
will be explained in the following. The steps of the method
will be designated S3x.

[0096] In a first step S31 the warning information WI
is received at the second vehicle 22, more generally at
the data processing apparatus 60, from the central traffic
control entity 46. As has been mentioned before, the
warning information WI comprises the obstacle informa-
tion Ol.

[0097] In a second step S32, a collision mitigation
maneuver of the second vehicle 22 is triggered. In the
present example, the collision mitigation maneuver con-
sists in decelerating the second vehicle 22 to walking
speed.

[0098] The decision for this collision mitigation maneu-
ver is based on the obstacle type information and the
danger indicator which has been derived therefrom.
[0099] Altogether, the second vehicle 22 is able to re-
act to the obstacle 22 even though it is not able to see
or visually detect the obstacle 22.

[0100] Figure2shows the road 10 of the traffic situation
of Figure 1 at a later point in time.

[0101] At this later point in time, the obstacle 22 being
a cow in the present example, is not located on the road
10 anymore. The first vehicle 18 has been traveling fur-
ther such that it is not represented in Figure 2.

[0102] The second vehicle 22 has been traveling along
the curve 12. Thus, when considering the traveling direc-
tion D2 of the second vehicle 22, the second vehicle 22
is located behind the curve 12.

[0103] Also, the second vehicle 22 comprises an en-
vironment detection system 72 which is communicatively
connected to the data processing apparatus 60.

[0104] Using the environment detection system 72, a
third step S33 of the method for operating a second ve-
hicle may be performed. This step comprises evaluating
the presence of the obstacle 20 on the second lane 16.
[0105] Inthe presentexample, this results in determin-
ing that no obstacle is located on the second lane 16
anymore.

[0106] Thereafter, in a fourth step S34 of the method
for operating a second vehicle, an obstacle confirmation
information Cl is provided to the central traffic control
entity 46. In the present example, the obstacle confirma-
tion information Cl indicates the absence of the obstacle
20.

[0107] Following the obstacle confirmation information
Cl, the central traffic control entity 46 will delete the ob-
stacle information Ol relating to the obstacle 20.

[0108] It is noted that the data processing apparatus
32 of the first vehicle 18, the data processing apparatus
48 of the central traffic control entity 46 and the data
processing apparatus 60 of the second vehicle 22 togeth-
er form a traffic control system 74.

[0109] Ashasbeenexplainedabove, the dataprocess-
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ing apparatus 32 of the first vehicle 18 and the data
processing apparatus 48 of the central traffic control en-
tity 46 are communicatively connected. Moreover, as has
also been explained above, the data processing appa-
ratus 60 of the second vehicle 22 and the data processing
apparatus 48 of the central traffic control entity 46 are
communicatively connected.

[0110] Other variations to the disclosed examples can
be understood and effected by those skilled in the art in
practicing the claimed disclosure, from the study of the
drawings, the disclosure, and the appended claims. In
the claims the word "comprising" does not exclude other
elements or steps and the indefinite article "a" or "an"
does not exclude a plurality. A single processor or other
unit may fulfill the functions of several items or steps re-
cited in the claims. The mere fact that certain measures
are recited in mutually different dependent claims does
notindicate thata combination of these measures cannot
be used to advantage. A computer program may be
stored/distributed on a suitable medium such as an op-
tical storage medium or a solid-state medium supplied
together with or as part of other hardware, but may also
be distributed in other forms, such as via the Internet or
other wired or wireless telecommunication systems. Any
reference signs in the claims should not be construed as
limiting the scope of the claims.

LIST OF REFERENCE SIGNS

[0111]

10 road

12 curve

14  firstlane

16  second lane

18 first vehicle

20 obstacle

22 second vehicle

24  mountain

26  environment detection system of the first vehicle

28  navigation system

30 road sign detection unit

32  data processing apparatus of the first vehicle

34  data processing unit

36 data storage unit

38 computer-readable storage medium

40  computer program

42  means for carrying out the method for generating
an information on an obstacle behind a curve

44  road sign

46  central traffic control entity

48 data processing apparatus of the central traffic
control entity

50 data processing unit

52  data storage unit

54  computer-readable storage medium

56  computer program

58 means for carrying out the method for preventing
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an interference of a second vehicle with an obsta-
cle behind a curve

60 data processing apparatus of the second vehicle

62  data processing unit

64  data storage unit

66  computer-readable storage medium

68  computer program

70  means for carrying out the method for operating a
second vehicle

72  environment detection system of the second vehi-
cle

74  ftraffic control system

Cl obstacle confirmation information

D1 standard travelling direction of the first lane

D2 standard travelling direction of the second lane

Ol obstacle information

Wi warning information

Claims

1. A method for generating an information on an obsta-

cle (20) behind a curve (12) for a second vehicle (22)
by a first vehicle (18) travelling on a first lane (14) of
a road (10), comprising

- determining that the first vehicle (18) is ap-
proaching the curve (12) (S11),

- determining the presence of the obstacle (20)
on alane of the road (10) other than the firstlane
(14) and determining an obstacle location (S12),
and

- providing an obstacle information (Ol) to a cen-
tral traffic control entity (46), wherein the obsta-
cle information (Ol) comprises atleast an obsta-
cle location information describing the obstacle
location and an obstacle presence information
describing the presence of the obstacle (20) at
the obstacle location (S13).

The method of claim 1, wherein determining that the
first vehicle (18) is approaching the curve (12) com-
prises receiving at least one road sign information
indicating an upcoming curve and/or receivinga map
information and deriving from the map information
that the first vehicle (18) is located in proximity to the
curve (12) and travelling towards the curve (12).

The method of claim 1 or 2, wherein determining the
obstacle location comprises determining a starting
point of the curve (12) and/or a distance between
the obstacle (20) and the starting point of the curve
(12).

The method of any one of the preceding claims,
wherein
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6.
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determining the presence of the obstacle (20)
further comprises determining an obstacle type,
wherein the obstacle information (Ol) further
comprises an obstacle type information, and/or
determining the presence of the obstacle (20)
further comprises determining an obstacle
movement property, wherein the obstacle infor-
mation (Ol) further comprises an obstacle move-
ment property information, and/or

determining the presence of the obstacle (20)
further comprises determining an obstacle dan-
ger indicator, wherein the obstacle information
(Ol) further comprises an obstacle danger infor-
mation.

A data processing apparatus (32) comprising means
(42) for carrying out the method of any one of the
preceding claims.

A method for preventing an interference of a second
vehicle (22) with an obstacle (20) behind a curve
(12), wherein the second vehicle (22) is travelling on
a second lane (16) of a road (10), comprising

- receiving an obstacle information (Ol) from the
first vehicle (18), wherein the obstacle informa-
tion (Ol) comprises at least an obstacle location
information describing the obstacle location and
an obstacle presence information describing the
presence of the obstacle (20) at the obstacle
location (S21),

- determining that the second vehicle (22) is lo-
cated in proximity to the obstacle location and
is travelling towards the obstacle location (S23),
and

- providing a warning information (W1) to the sec-
ond vehicle (22), wherein the warning informa-
tion (WI) comprises at least the obstacle infor-
mation (Ol) (S24).

The method of claim 6, further comprising storing
the received obstacle information (Ol) (S22).

The method of claim 7, further comprising evaluating
a validity of the stored obstacle information (Ol).

A data processing apparatus (48) comprising means
(58) for carrying out the method of any one of claims
6 to 8.

A method for operating a second vehicle (22), where-
in the second vehicle (22) is travelling on a second
lane (16) of a road (10), comprising:

- receiving a warning information (WI) from the
central traffic control entity (46), wherein the
warning information (WI) comprises at least the
obstacle information (Ol) (S31), and
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- triggering a collision mitigation maneuver of
the second vehicle (22) (S32).

11. The method of claim 10, further comprising

- evaluating the presence of the obstacle (20)
on the second lane (16) (S33), and

- providing an obstacle confirmation information
(Cl) to the central traffic control entity (46) (S34).

12. Adataprocessing apparatus (60) comprising means
(70) for carrying out the method of any one of claims
10 and 11.

13. A traffic control system (74) comprising at least one
data processing apparatus (32) of claim 5, at least
one data processing apparatus (48) of claim 9, and
at least one data processing apparatus (60) of claim
12, wherein the data processing apparatus (32) of
claim 5 is communicatively connected to the data
processing apparatus (48) of claim 9 and wherein
the data processing apparatus (60) of claim 12 is
communicatively connected to the data processing
apparatus (48) of claim 9.

14. A computer program (40, 56, 68) comprising instruc-
tions which, when the computer program (40, 56, 68)
is executed by a computer, cause the computer to
carry out at least one of the method of claims 1 to 4,
the method of claims 6 to 8 and the method of claims
10 and 11.

15. A computer-readable storage medium (38, 54, 66)
comprising instructions which, when executed by a
computer, cause the computer to carry out at least
one of the method of claims 1 to 4, the method of
claims 6 to 8 and the method of claims 10 and 11.

Amended claims in accordance with Rule 137(2)
EPC.

1. A method for generating an information on an obsta-
cle (20) behind a curve (12) for a second vehicle (22)
by a first vehicle (18) travelling on a first lane (14) of
a road (10), comprising

- determining that the first vehicle (18) is ap-
proaching the curve (12) (S11),

- determining the presence of the obstacle (20)
on alane of the road (10) other than the firstlane
(14) and determining an obstacle location (S12)
if it has been determined that the first vehicle
(18) is approaching the curve (12), and

- providing an obstacle information (Ol) to a cen-
tral traffic control entity (46), wherein the obsta-
cle information (Ol) comprises atleast an obsta-
cle location information describing the obstacle
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location and an obstacle presence information
describing the presence of the obstacle (20) at
the obstacle location (S13).

The method of claim 1, wherein determining that the
first vehicle (18) is approaching the curve (12) com-
prises receiving at least one road sign information
indicating an upcoming curve and/or receiving a map
information and deriving from the map information
that the first vehicle (18) is located in proximity to the
curve (12) and travelling towards the curve (12).

The method of claim 1 or 2, wherein determining the
obstacle location comprises determining a starting
point of the curve (12) and a distance between the
obstacle (20) and the starting point of the curve (12).

The method of any one of the preceding claims,
wherein

determining the presence of the obstacle (20)
further comprises determining an obstacle type,
wherein the obstacle information (Ol) further
comprises an obstacle type information, and/or
determining the presence of the obstacle (20)
further comprises determining an obstacle
movement property, wherein the obstacle
movement property includes at least one of an
obstacle movement status, an obstacle move-
ment capability, an obstacle movement type, an
obstacle movement direction, and an obstacle
movement speed, wherein the obstacle informa-
tion (Ol) further comprises an obstacle move-
ment property information, and/or

determining the presence of the obstacle (20)
further comprises determining an obstacle dan-
ger indicator, wherein the obstacle danger indi-
cator is determined as a function of the obstacle
type information and the obstacle movement
property information, wherein the obstacle infor-
mation (Ol) further comprises an obstacle dan-
ger information.

A data processing apparatus (32) comprising means
(42) for carrying out the method of any one of the
preceding claims.

A method for preventing an interference of a second
vehicle (22) with an obstacle (20) behind a curve (12)
by a central traffic control entity, wherein the second
vehicle (22) is travelling on a second lane (16) of a
road (10), comprising

- receiving an obstacle information (Ol) from the
first vehicle (18), wherein the obstacle informa-
tion (Ol) comprises at least an obstacle location
information describing the obstacle location and
an obstacle presence information describing the
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10

10.

1.

12.

presence of the obstacle (20) at the obstacle
location (S21),

- determining that the second vehicle (22) is lo-
cated in proximity to the obstacle location and
is travelling towards the obstacle location (S23),
and

- providing awarning information (WI) to the sec-
ond vehicle (22), wherein the warning informa-
tion (WI) comprises at least the obstacle infor-
mation (Ol) (S24).

The method of claim 6, further comprising storing
the received obstacle information (Ol) (S22).

The method of claim 7, further comprising evaluating
a validity of the stored obstacle information (Ol),
wherein validity relates to the time span between a
point in time at which the obstacle information (Ol)
has been received and a current pointin time.

A data processing apparatus (48) comprising means
(58) for carrying out the method of any one of claims
6 to 8.

A traffic control system (74) comprising at least one
data processing apparatus (32) of claim 5, at least
one data processing apparatus (48) of claim 9, and
at least one data processing apparatus (60) com-
prising means (58) for carrying out a method for op-
erating a second vehicle, wherein the second vehicle
is travelling on a second lane of a road and wherein
the method comprises

- receiving a warning information (WI) from the
central traffic control entity (46), wherein the
warning information (WI) comprises at least the
obstacle information (Ol) (S31), and

- triggering a collision mitigation maneuver of
the second vehicle (22) (S32), and wherein the
data processing apparatus (32) of claim 5 is
communicatively connected to the data
processing apparatus (48) of claim 9 and where-
in the data processing apparatus (60) compris-
ing means (58) for carrying out a method for op-
erating a second vehicle is communicatively
connected to the data processing apparatus
(48) of claim 9.

A computer program (40, 56) comprising instructions
which, when the computer program (40, 56) is exe-
cuted by a computer, cause the computer to carry
out at least one of the method of claims 1 to 4 and
the method of claims 6 to 8.

A computer-readable storage medium (38, 54) com-
prising instructions which, when executed by a com-
puter, cause the computer to carry out at least one
of the method of claims 1 to 4 and the method of
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