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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to an information
processing apparatus mounted on a vehicle and a non-
transitory computer-readable recording medium.

2. Description of the Related Art

[0002] A driver of a vehicle following a large-sized ve-
hicle such as a bus has troubles grasping a situation
ahead of the large-sized vehicle that is stopped since the
large-sized vehicle blocks view of the driver ahead of the
vehicle. In a case where the large-sized vehicle has
stopped and a pedestrian is passing a road ahead of the
large-sized vehicle, the driver of the vehicle following the
large-sized vehicle overtakes the large-sized vehicle
without seeing the pedestrian. This leads to a risk of col-
lision between the vehicle following the large-sized ve-
hicle and the pedestrian.
[0003] For example, Japanese Unexamined Patent
Application Publication No. 2011-108016 proposes a
travelling support apparatus that detects a travelling re-
gion where a blind area of a vehicle is reduced and caus-
ing the vehicle to travel in the travelling region. Specifi-
cally, the vehicle is moved laterally with respect to a trav-
elling direction by an allowable amount from an object
that blinds the vehicle. According to Japanese Unexam-
ined Patent Application Publication No. 2011-108016,
this can reduce a blind area of the vehicle.
[0004] Document US 2015/334269 A1 describes a
processing apparatus for a vehicle, including a distance
image acquirer, a moving-object detector and a danger-
level determining unit. The apparatus assists a driver of
a vehicle by detecting objects, including preceding vehi-
cles, in the environment of the vehicle, on the basis of
parallax images (distance images). The apparatus gen-
erates a model of the environment of the vehicle and
based thereon, it is capable of tracking moving objects
such as a person, even if the moving object is temporarily
hidden behind another object. The apparatus is further
capable of determining a distance between a user’s ve-
hicle and a preceding vehicle. Based thereon, the appa-
ratus determines the level of danger in a particular driving
situation and warns a driver accordingly.

SUMMARY

[0005] According to the present disclosure, it is possi-
ble to provide an information processing apparatus that
makes it possible to more safely overtake a vehicle and
a non-transitory computer-readable recording medium
storing a program for causing the information processing
apparatus to operate.
[0006] This is achieved by the features of the inde-

pendent claims.
[0007] It should be noted that general or specific em-
bodiments may be implemented as a system, a method,
an integrated circuit, a computer program, a computer-
readable recording medium such as a CD-ROM, or any
selective combination thereof.
[0008] Additional benefits and advantages of the dis-
closed embodiments will become apparent from the
specification and drawings. The benefits and/or advan-
tages may be individually obtained by the various em-
bodiments and features of the specification and draw-
ings, which need not all be provided in order to obtain
one or more of such benefits and/or advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1 illustrates an example of a sensing function
mounted on a host vehicle according to Embodiment
1;
Fig. 2 illustrates an example of a configuration of an
information processing apparatus according to Em-
bodiment 1;
Fig. 3 illustrates sensing ahead of a host vehicle ac-
cording to Embodiment 1;
Fig. 4 illustrates turning of the host vehicle in a sec-
ond direction according to Embodiment 1;
Fig. 5 is a flowchart illustrating a processing method
of an overtaking determining process performed by
the information processing apparatus according to
Embodiment 1;
Fig. 6 is a view for explaining effects of Embodiment
1;
Fig. 7 illustrates sensing in a left rear region of a host
vehicle according to a modification of Embodiment 1;
Fig. 8 is a flowchart illustrating a processing method
of an overtaking determining process performed by
an information processing apparatus according to
the modification of Embodiment 1;
Fig. 9 illustrates an example of a configuration of an
information processing apparatus according to Em-
bodiment 2;
Fig. 10 illustrates sensing ahead of a host vehicle
according to Embodiment 2;
Fig. 11 illustrates sensing around the host vehicle
according to Embodiment 2;
Fig. 12 is a flowchart illustrating a processing method
of an overtaking determining process performed by
the information processing apparatus according to
Embodiment 2;
Fig. 13A is a view for explaining effects of Embodi-
ment 2;
Fig. 13B is a view for explaining effects of Embodi-
ment 2;
Fig. 13C is a view for explaining effects of Embodi-
ment 2; and
Fig. 14 illustrates an example of sensing ahead of a
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host vehicle according to another embodiment.

DETAILED DESCRIPTION

Underlying Knowledge Forming Basis of the Present in-
vention

[0010] According to the technique described in Japa-
nese Unexamined Patent Application Publication No.
2011-108016, it is sometimes difficult to safely overtake
a vehicle. For example, according to the apparatus dis-
closed in Japanese Unexamined Patent Application Pub-
lication No. 2011-108016, a pedestrian in a blind area
enters a field of view of a vehicle that tries to overtake
earlier than before, but the vehicle who tries to overtake
takes an avoidance action after finding the pedestrian
and therefore sometimes does not have enough time to
avoid the pedestrian. This leads to a risk of collision be-
tween the overtaking vehicle and the pedestrian.
[0011] The present invention was accomplished in
view of the above circumstances, and the present inven-
tion provides an information processing apparatus that
allows a vehicle to more safely overtake a vehicle and a
non-transitory computer-readable recording medium
storing a program for causing the information processing
apparatus to operate.
[0012] An information processing apparatus according
to an aspect of the present invention is an information
processing apparatus mounted on a first vehicle and in-
cludes: a recognizer that recognizes a second vehicle
that is present in a travelling direction of the first vehicle
on a basis of sensing information obtained from a sensor
attached to an outside of the first vehicle; a determiner
that determines whether or not control for overtaking the
recognized second vehicle is executed; a generator that
generates first information for moving the first vehicle in
a second direction toward a second road end in a case
where the determiner determines that the control for
overtaking is executed, the second road end being op-
posite to a first road end toward which a first direction is
directed, and the first direction being a direction in which
the first vehicle moves in order to overtake the second
vehicle; and an outputter that outputs the generated first
information.
[0013] According to this configuration, the first vehicle
that is a following vehicle can check whether or not a
moving object such as a pedestrian is present ahead of
the second vehicle which the first vehicle is trying to over-
take before passing beside the second vehicle in order
to overtake the second vehicle and can therefore more
safely overtake the vehicle.
[0014] The information processing apparatus may be,
for example, configured such that the determiner further
performs a first continuation determining process for de-
termining whether or not execution of the control for over-
taking is continued on a basis of sensing information ob-
tained after movement of the first vehicle in the second
direction; the generator generates second information for

overtaking the second vehicle in a case where the deter-
miner determines in the first continuation determining
process that execution of the control for overtaking is
continued; and the outputter outputs the generated sec-
ond information. This makes it possible to cancel over-
taking before overtaking on the basis of a moving object
that is present ahead of the second vehicle which the
first vehicle is trying to overtake, thereby further improv-
ing safety.
[0015] The information processing apparatus may be,
for example, configured such that the recognizer further
recognizes a person that is present in the travelling di-
rection on a basis of the sensing information obtained
after the movement; and the determiner performs the first
continuation determining process on a basis of a posi-
tional relationship between the person recognized by the
recognizer and the second vehicle. This makes it possi-
ble to determine a possibility of rush-out of the person
onto an overtaking lane on the basis of the positional
relationship. It is therefore possible to achieve both safety
and travelling efficiency during overtaking.
[0016] The information processing apparatus may be,
for example, configured such that the recognizer further
recognizes behavior or a state of the recognized person;
and the determiner further performs the first continuation
determining process on a basis of the behavior or the
state of the person recognized by the recognizer. This
makes it possible to more accurately determine a possi-
bility of rush-out of the person onto the overtaking lane.
[0017] The information processing apparatus may be,
for example, configured such that the generator deter-
mines how the first vehicle behaves when overtaking the
second vehicle in accordance with the behavior or the
state of the person recognized by the recognizer in a
case where the determiner determines in the first contin-
uation determining process that the control for overtaking
is continued, and generates the second information for
overtaking the second vehicle on a basis of the deter-
mined behavior of the first vehicle. This makes it possible
to determine the way of overtaking in accordance with
the behavior or the state of the person. It is therefore
possible to achieve both safety and travelling efficiency
during overtaking.
[0018] The information processing apparatus may be,
for example, configured such that the behavior of the first
vehicle includes a vehicle speed or a travelling route.
This makes it possible to determine a degree to which
the first vehicle slowly moves or makes a detour during
overtaking in accordance with the behavior or the state
of the person.
[0019] The information processing apparatus may be,
for example, configured such that the determiner further
determines presence or absence of an oncoming vehicle
in the travelling direction on a basis of sensing information
obtained after output of the second information by the
outputter and performs a second continuation determin-
ing process for determining whether or not execution of
the control for overtaking is continued in accordance with
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a result of the determination as to the presence or ab-
sence of the oncoming vehicle. This allows the first ve-
hicle to overtake the second vehicle by considering not
only rush-out of a moving object, but also the presence
or absence of an oncoming vehicle. This can further im-
prove safety during overtaking.
[0020] The information processing apparatus may be,
for example, configured such that the sensing information
includes information obtained by imaging using a cam-
era; and the recognizer further switches a provider of the
sensing information from a front-view camera that is ca-
pable of imaging the travelling direction to a side-view
camera that is capable of imaging a direction that crosses
the travelling direction after output of the first information
and recognizes a person present in the travelling direc-
tion on a basis of the sensing information that is an image
obtained by the side-view camera. This makes it possible
to recognize a person present around the second vehicle
with more certainty.
[0021] The information processing apparatus may be,
for example, configured such that the side-view camera
is a fish-eye camera. This makes it possible to expand a
recognition range as compared with a typical camera.
[0022] The information processing apparatus may be,
for example, configured such that the recognizer further
recognizes a moving object in the second direction on a
basis of the sensing information; the determiner further
determines whether or not the moving object has been
recognized by the recognizer in a case where the deter-
miner determines that the control for overtaking is exe-
cuted; and the generator generates the first information
in a case where the moving object has not been recog-
nized. This makes it possible to avoid contact or collision
with a moving object present in the second direction when
the first vehicle moves in the second direction.
[0023] The information processing apparatus may be,
for example, configured to further include a presentation
controller that controls presentation of a result of the de-
termination made by the determiner. This makes it pos-
sible to notify a person on the first vehicle of movement
in the second direction beforehand.
[0024] The information processing apparatus may be,
for example, configured such that the determiner deter-
mines whether or not the control for overtaking is exe-
cuted on a basis of map information and positional infor-
mation of the first vehicle or the second vehicle. This
makes it possible to execute control for overtaking in a
situation where a person rushes out from a front of the
second vehicle, thereby reducing a processing load.
[0025] The information processing apparatus may be,
for example, configured such that the first information
and the second information include vehicle control infor-
mation for controlling travelling of the first vehicle. This
makes it possible to autonomously execute the control
for overtaking in a case where the first vehicle is an au-
tonomous vehicle.
[0026] The information processing apparatus may be,
for example, configured such that the first information

and the second information include information present-
ed to a driver of the first vehicle. This makes it possible
to call attention of a driver of the first vehicle in a case
where the first vehicle is a manually-operated vehicle.
[0027] The information processing apparatus may be,
for example, configured such that the first direction is a
direction toward a right road end when viewed on a basis
of the travelling direction of the first vehicle; and the sec-
ond direction is a direction toward a left road end when
viewed on a basis of the travelling direction of the first
vehicle. This makes it possible to execute the control for
overtaking in a place where a traffic rule is left-hand traf-
fic.
[0028] The information processing apparatus may be,
for example, configured such that the first direction is a
direction toward a left road end when viewed on a basis
of the travelling direction of the first vehicle; and the sec-
ond direction is a direction toward a right road end when
viewed on a basis of the travelling direction of the first
vehicle. This makes it possible to execute the control for
overtaking in a place where a traffic rule is right-hand
traffic.
[0029] The information processing apparatus may be,
for example, configured to further include an acquirer that
acquires a traffic rule in a place where the first vehicle is
travelling, wherein the generator determines the first di-
rection and the second direction on a basis of the ac-
quired traffic rule. This makes it possible to execute the
control for overtaking in any of a plurality of places having
different traffic rules.
[0030] Embodiments of the present invention are de-
scribed below with reference to the drawings.
[0031] Each of the embodiments described below il-
lustrates a specific example of the present invention. Nu-
merical values, shapes, constituent elements, steps, or-
der of steps, and the like in the embodiments below are
examples and do not limit the present disclosure.

Embodiment 1

[0032] An information processing apparatus 10 ac-
cording to Embodiment 1 is described below.

Vehicle 1

[0033] Fig. 1 illustrates an example of sensing devices
corresponding to sensors mounted on a vehicle 1 ac-
cording to Embodiment 1.
[0034] The vehicle 1 is an example of a first vehicle
and is a vehicle such as an automobile. The information
processing apparatus 10 according to Embodiment 1 is
mounted on the vehicle 1.
[0035] The vehicle 1 illustrated in Fig. 1 includes, for
example, a front camera 11, side cameras 12, and a rear
camera 13 as sensing devices.
[0036] The front camera 11 is a front-view camera that
is capable of imaging a travelling direction of the vehicle
1. The front camera 11 is, for example, a camera having
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an angle of view of 60 degrees or more, and the front
camera 11 is provided on a front bumper of the vehicle
1 or around the front bumper and outputs, as sensing
information, an image obtained by imaging a predeter-
mined region in the travelling direction of the vehicle 1
(hereinafter also referred to as "ahead of the vehicle 1").
The rear camera 13 is, for example, a camera having an
angle of view of 60 degrees or more, and the rear camera
13 is provided on a rear bumper or around the rear bump-
er and outputs, as sensing information, an image ob-
tained by imaging a predetermined region in a direction
opposite to the travelling direction of the vehicle 1 (here-
inafter also referred to as "behind the vehicle 1"). That
is, the sensing information includes information obtained
by imaging using a camera.
[0037] The sensing devices are not limited to cameras,
provided that the sensing devices can sense moving ob-
jects such as another vehicle and a pedestrian around
the vehicle 1. For example, a radar may be mounted in-
stead of the front camera 11 and the rear camera 13. In
a case where a radar is mounted, the radar outputs, as
sensing information, a result of measurement of a dis-
tance and a direction of the moving object to be measured
ahead of or behind the vehicle 1.
[0038] The side cameras 12 are side-view cameras
that are capable of imaging a direction that crosses the
travelling direction of the vehicle 1. The side cameras 12
are, for example, fish-eye cameras having an angle of
view of 180 degrees or more, and each of the side cam-
eras 12 is provided on a side mirror of the vehicle 1 or
around the side mirror and images a region beside, ahead
of, and behind the vehicle 1. The side cameras 12 may
be, for example, cameras having an angle of view of 60
degrees or more. In this case, the side cameras 12 need
just be provided on a side mirror of the vehicle 1 so as
to be directed toward the travelling direction and image
a region beside and ahead of the vehicle 1. Information
Processing Apparatus 10
[0039] Next, a configuration of the information
processing apparatus 10 is described.
[0040] Fig. 2 illustrates an example of a configuration
of the information processing apparatus 10 according to
Embodiment 1.
[0041] The information processing apparatus 10 is
mounted on the vehicle 1 and includes a recognition unit
101, a determining unit 102, a generating unit 103, an
output unit 104, and a presenting unit 105, as illustrated
in Fig. 2. Note that the information processing apparatus
10 may be configured not to include the presenting unit
105.

Recognition Unit 101

[0042] The recognition unit 101 recognizes a vehicle
30 that is present in the travelling direction of the vehicle
1 on the basis of sensing information. The sensing infor-
mation is obtained from a sensor attached to the first
vehicle. For example, the sensing information is informa-

tion acquired by a sensing function mounted on the ve-
hicle 1 and is used to measure or determine whether or
not an object is present in the travelling direction of the
vehicle 1.
[0043] Hereinafter, assume that drivers keep to the left
side of a road. Fig. 3 illustrates sensing ahead of the
vehicle 1 according to the present embodiment. Fig. 3
illustrates an example of a road 41 flanked by a sidewalk
40. The road 41 includes a driving lane 43 on which ve-
hicles such as an automobile and a motorcycle can pass
and a road shoulder 42 separated from the driving lane
43 by a white line. The vehicle 30 illustrated in Fig. 3 is
an example of a second vehicle and is, for example, a
bus. The vehicle 30 may be an automobile, a truck, or a
streetcar such as a trolley car. Although drivers keep to
the left on the road 41 illustrated in Fig. 3, drivers may
keep to the right. In this case, the vehicle 1 and the vehicle
30 illustrated in Fig. 3 are positioned on an opposite side
(right side) with respect to a central line of the road 41.
[0044] In the present embodiment, the recognition unit
101 recognizes the vehicle 30 that is present in the trav-
elling direction of the vehicle 1 on the basis of sensing
information and calculates a distance between the vehi-
cle 30 and the vehicle 1. In the example illustrated in Fig.
3, the sensing information is, for example, an image ob-
tained by imaging a region 1a ahead of the vehicle 1 with
the use of the front camera 11. The recognition unit 101
can determine whether or not the vehicle 30 is present
and calculate a distance between the vehicle 1 and the
vehicle 30 by using the sensing information. Examples
of a method for calculating a distance from an image
include homography and Structure From Motion. The
recognition unit 101 can calculate a distance between
the vehicle 1 and the vehicle 30 on the basis of a position
of the vehicle 30 in the image as long as an optical con-
figuration of the front camera 11 and a size of the target
vehicle are known.
[0045] The recognition unit 101 may recognize that the
vehicle 30 is stopped or is about to stop on the basis of
the sensing information. For example, in a case where
the sensing information is an image, the recognition unit
101 can recognize that the vehicle 30 is stopped or is
about to stop by detecting whether or not a brake light of
the vehicle 30 is on in the image. Alternatively, the rec-
ognition unit 101 may recognize that the vehicle 30 is
stopped or is about to stop on the basis of the sensing
information and map information indicative of a road sit-
uation in the travelling direction. The map information is,
for example, positional information (GPS information) of
a bus stop and information indicating whether or not a
road is curved or whether or not a crosswalk is present.
[0046] Furthermore, the recognition unit 101 may fur-
ther recognize whether or not a moving object such as a
pedestrian, a bicycle, or a motorcycle is present ahead
of the vehicle 1, for example, on the basis of an image
obtained by imaging a region ahead of the vehicle 1 with
the use of the side camera 12 on the left when viewed
on the basis of the travelling direction or the front camera
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11. Determining Unit 102
[0047] The determining unit 102 determines whether
or not control for overtaking the vehicle 30 recognized
by the recognition unit 101 is executed. The determining
unit 102 may determine whether or not the control for
overtaking the recognized vehicle 30 is executed on the
basis of the map information and positional information
of the vehicle 1 or the vehicle 30.
[0048] In the present embodiment, the determining unit
102 determines that the control for overtaking the vehicle
30 recognized by the recognition unit 101 is executed in
a case where the distance between the vehicle 30
present in the travelling direction of the vehicle 1 and the
vehicle 1 is equal to or shorter than a predetermined dis-
tance. Meanwhile, the determining unit 102 determines
that the control for overtaking the vehicle 30 recognized
by the recognition unit 101 is not executed in a case
where the distance between the vehicle 30 present in the
travelling direction of the vehicle 1 and the vehicle 1 is
longer than the predetermined distance. The process for
determining whether or not the control for overtaking is
executed refers to a process for determining whether or
not to make a decision to try to overtake the vehicle 30
before determining whether or not the vehicle 1 following
the vehicle 30 can actually overtake the vehicle 30.
[0049] In a case where the vehicle 30 is still travelling
(has not stopped yet), the determining unit 102 need just
determine whether or not the control for overtaking the
vehicle 30 is executed on the basis of a speed of the
vehicle 1 and a speed of the vehicle 30 (or a speed of
the vehicle 30 relative to the vehicle 1) and whether or
not a distance between the vehicle 30 and the vehicle 1
is equal to or shorter than a predetermined distance. The
speed or the relative speed of the vehicle 30 can be es-
timated from a change in position of the vehicle 30 in
time-series images in a case where the sensing informa-
tion is an image and can be estimated from a result of
measurement of a radar in a case where the sensing
information is a result of measurement of a radar.

Generating Unit 103

[0050] The generating unit 103 generates first informa-
tion, i.e., travelling support information, for turning the
vehicle 1 in a second direction (toward a road end) op-
posite to a first direction in which the vehicle 1 turns when
overtaking the vehicle 30 among directions orthogonal
to the travelling direction in a case where the determining
unit 102 determines that the control for overtaking is ex-
ecuted. Note that the vehicle 1 may be moved by control
other than turning. For example, the vehicle 1 may be slid.
[0051] The travelling support information is sometimes
referred to as first information or second information. The
travelling support information includes vehicle control in-
formation for controlling travelling of the vehicle 1. The
vehicle control information may include information for
instructing the vehicle 1 to turn in the second direction or
may include information presented to a driver of the ve-

hicle 1. The presented information is, for example, infor-
mation for instructing the driver of the vehicle 1 to turn
the vehicle 1 in the second direction.
[0052] In a case where the vehicle 1 autonomously op-
erates, the generating unit 103 need just generate trav-
elling support information including vehicle control infor-
mation instructing the vehicle 1 to turn in the second di-
rection. Meanwhile, in a case where the vehicle 1 is man-
ually operated by the driver, the generating unit 103 need
just generate travelling support information including pre-
sented information instructing the driver to turn the vehi-
cle 1 in the second direction. Turning of the vehicle 1 is
clockwise or counterclockwise turning when a body of
the vehicle 1 is viewed from directly above (in a horizontal
plane having an axis extending vertically) and is also
called wheeling or yawing in a turning direction. The first
direction is a direction in which the vehicle 1 moves in
order to overtake the vehicle 30. For example, the first
direction corresponds to a direction toward a right road
end when viewed on the basis of the travelling direction
of the vehicle 1 in a case of left-hand traffic and corre-
sponds to a direction toward a left road end when viewed
on the basis of the travelling direction of the vehicle 1 in
a case of right-hand traffic. For example, the second di-
rection corresponds to a direction toward a left road end
when viewed on the basis of the travelling direction of
the vehicle 1 in a case of left-hand traffic and corresponds
to a direction toward a right end when viewed on the basis
of the travelling direction of the vehicle 1 in a case of
right-hand traffic. Turning the vehicle 1 in the second di-
rection corresponds to moving the vehicle 1 to a left side
of a driving lane of a road in a case of left-hand traffic
and corresponds to moving the vehicle 1 to a right side
of a driving lane of a road in a case of right-hand traffic.
[0053] Fig. 4 illustrates turning of the vehicle 1 in the
second direction according to the present embodiment.
In Fig. 4, elements that are similar to those in Fig. 3 are
given identical reference signs, and detailed description
thereof is omitted. Fig. 4 illustrates an example in which
the road 41 is left-hand traffic and the vehicle 1 turns in
the second direction in accordance with the travelling
support information generated by the generating unit
103.
[0054] In the present embodiment, the generating unit
103 generates travelling support information for moving
the vehicle 1 to a left side of the travelling direction, for
example, as illustrated in Fig. 4 in a case where the de-
termining unit 102 determines that the control for over-
taking the vehicle 30 is executed. In the example illus-
trated in Fig. 4, the second direction corresponds to the
left side of the travelling direction, and turning the vehicle
1 in the second direction corresponds to moving the ve-
hicle 1 to the left side on the driving lane 43 so as not to
cross a white line separating the road 41 from the road
shoulder 42 on the driving lane 43.
[0055] More specifically, the generating unit 103 gen-
erates travelling support information for moving the ve-
hicle 1 to the left side of the travelling direction in a case
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where the distance between the vehicle 30 that is recog-
nized by the recognition unit 101 as being present in the
travelling direction of the vehicle 1 and the vehicle 1 is
equal to or shorter than a second distance. Meanwhile,
in a case where the distance between the vehicle 30 that
is recognized by the recognition unit 101 as being present
in the travelling direction of the vehicle 1 and the vehicle
1 is longer than the second distance, the generating unit
103 does not generate travelling support information for
moving the vehicle 1 to the left side of the travelling di-
rection until the distance between the vehicle 30 and the
vehicle 1 becomes equal to shorter than the second dis-
tance. In a case where the distance between the vehicle
1 and the vehicle 30 which the vehicle 1 tries to overtake
is long, there is a risk of failure to confirm a pedestrian
and the like. However, in a case where the generating
unit 103 operates as described above, the vehicle 1 is
moved in the second direction after coming close to the
vehicle 30 which the vehicle 1 tries to overtake, thereby
allowing sensing of surroundings of the vehicle 30. This
makes it possible to confirm a pedestrian and the like
around the vehicle 30 with more certainty. The second
distance is shorter than the predetermined distance.
[0056] In Fig. 4, in a case where the road 41 is right-
hand traffic, the second direction corresponds to the right
side of the travelling direction, and turning the vehicle 1
in the second direction corresponds to moving the vehicle
1 to the right side on the driving lane so as not to cross
a white line separating the road from the road shoulder
on the driving lane.

Output Unit 104

[0057] The output unit 104 outputs first information
generated by the generating unit 103. Specifically, the
output unit 104 outputs travelling support information
generated by the generating unit 103.
[0058] In the present embodiment, for example, in a
case where the vehicle 1 autonomously operates and
where the generating unit 103 generates travelling sup-
port information including vehicle control information in-
structing the vehicle 1 to turn in the second direction, the
output unit 104 need just supply the travelling support
information to a control unit or the like that controls au-
tonomous operation of the vehicle 1. Meanwhile, for ex-
ample, in a case where the vehicle 1 is manually operated
by the driver and where the generating unit 103 generates
travelling support information including presented infor-
mation instructing the driver to turn the vehicle 1 in the
second direction, the output unit 104 need just supply
this travelling support information to the presenting unit
105.

Presenting Unit 105

[0059] The presenting unit 105 presents a result of de-
termination made by the determining unit 102. In the
present embodiment, the presenting unit 105 presents

information output by the output unit 104. For example,
the presenting unit 105 presents, to the driver, an instruc-
tion to turn the vehicle 1 in the second direction in a case
where travelling support information including presented
information instructing the driver to turn the vehicle 1 in
the second direction has been output by the output unit
104.
[0060] In a case where the information processing ap-
paratus 10 does not include the presenting unit 105, the
information processing apparatus 10 may include a pres-
entation control unit that controls presentation of a result
of determination made by the determining unit 102.

Operation of Information Processing Apparatus 10

[0061] Next, a processing method of the information
processing apparatus 10 configured as above is de-
scribed.
[0062] Fig. 5 is a flowchart illustrating a processing
method of the process for determining whether or not to
overtake performed by the information processing appa-
ratus 10 according to Embodiment 1.
[0063] First, as illustrated in Fig. 5, the information
processing apparatus 10 recognizes a vehicle that is
present in a travelling direction of a host vehicle on the
basis of sensing information (S1). In the present embod-
iment, the recognition unit 101 of the information process-
ing apparatus 10 recognizes the vehicle 30 that is present
in the travelling direction of the vehicle 1 that is a host
vehicle on the basis of sensing information such as an
image including the vehicle 30 or a result of measurement
of a distance and a direction to the vehicle 30.
[0064] Next, the information processing apparatus 10
determines whether or not the vehicle recognized in S1
is present within a predetermined distance from the host
vehicle (S2). In the present embodiment, the information
processing apparatus 10 determines whether or not a
distance between the vehicle 30 recognized in S1 and
the vehicle 1 is equal to or shorter than a predetermined
distance as a method for determining whether or not the
control for overtaking the vehicle 30 recognized in S1 is
executed.
[0065] In a case where the information processing ap-
paratus 10 determines in S2 that the vehicle is present
within the predetermined distance from the host vehicle
(Yes in S2), the information processing apparatus 10
turns the host vehicle in the second direction (S3). In the
present embodiment, in a case where the information
processing apparatus 10 determines that the distance
between the vehicle 30 and the vehicle 1 is equal to or
shorter than the predetermined distance, the information
processing apparatus 10 generates travelling support in-
formation for turning the vehicle 1 in the second direction
that is opposite to the first direction in which the vehicle
1 turns when overtaking the vehicle 30 and then supplies
the travelling support information to the control unit or
the presenting unit 105 of the vehicle 1. In a case where
the vehicle 1 autonomously operates, the control unit of
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the vehicle 1 can thus turn the vehicle 1 in the second
direction in accordance with the travelling support infor-
mation. Meanwhile, in a case where the vehicle 1 is op-
erated by the driver, the driver can thus turn the vehicle
1 in the second direction in accordance with an instruction
presented by the presenting unit 105 to turn the vehicle
1 in the second direction.
[0066] Meanwhile, in a case where the information
processing apparatus 10 determines in S2 that the vehi-
cle is not present within the predetermined distance from
the host vehicle (No in S2), S1 is performed again.

Effects etc. of Embodiment 1

[0067] Fig. 6 is a view for explaining effects of Embod-
iment 1. In Fig. 6, elements that are similar to those in
Figs. 3 and 4 are given identical reference signs, and
detailed description thereof is omitted. Fig. 6 illustrates
an example in which the vehicle 1 is turned in a leftward
direction (toward the left side of the travelling direction)
that is the second direction in accordance with travelling
support information generated by the generating unit
103. Fig. 6 illustrates a region 1b ahead of the vehicle 1
that can be imaged by the side camera 12 in a case where
the vehicle 1 is turned in the second direction and a region
1c ahead of the vehicle 1 that can be imaged by the front
camera 11 in a case where the vehicle 1 is turned in the
second direction. In the example illustrated in Fig. 6, the
vehicle 30 is a large-sized bus or the like, and a pedes-
trian 50 and a pedestrian 51 are present on the sidewalk
40 around the vehicle 30 that has stopped or is about to
stop.
[0068] As illustrated in Fig. 6, the information process-
ing apparatus 10 according to Embodiment 1 can recog-
nize the pedestrians 50 and 51 present on the left of the
vehicle 30 from images obtained by imaging the region
1b and the region 1c that are sensing information of the
vehicle 1 by turning the vehicle 1 in the second direction.
That is, the information processing apparatus 10 can rec-
ognize the pedestrians 50 and 51 present on the left of
the vehicle 30 before passing a right side of the vehicle
30 in order to overtake the vehicle 30.
[0069] This allows the information processing appara-
tus 10 to estimate that the pedestrian 50, for example,
may rush out from the front of the vehicle 30 when the
vehicle 1 passes the right side of the vehicle 30 in order
to overtake the vehicle 30, thereby making it possible to
determine in advance whether or not it is necessary to
slow down or stop the vehicle 1 when the vehicle 1 passes
the right side.
[0070] This allows the information processing appara-
tus 10 to lessen a risk of collision, for example, with the
pedestrian 50 when the vehicle 1 passes the right side
of the vehicle 30 in order to overtake the vehicle 30, there-
by allowing the vehicle 1 to more safely overtake the ve-
hicle 30.
[0071] As described above, according to the informa-
tion processing apparatus 10 according to Embodiment

1, it is possible to check whether or not a moving object
such as a pedestrian is present ahead of a vehicle which
a host vehicle following the vehicle is trying to overtake
before passing beside the vehicle in order to overtake
the vehicle, thereby allowing the host vehicle to more
safely overtake the vehicle.
[0072] Furthermore, in a case where the information
processing apparatus 10 according to Embodiment 1 in-
cludes the presentation control unit, a person on the host
vehicle can be notified of movement in the second direc-
tion in advance.
[0073] Furthermore, according to the information
processing apparatus 10 according to Embodiment 1, in
a case where it is determined whether or not the control
for overtaking is executed on the basis of map information
and positional information of the host vehicle or the ve-
hicle, the control for overtaking can be executed in a sit-
uation where a person rushes out from the front of the
vehicle, and a processing load can be thus reduced.
[0074] In a case where the travelling support informa-
tion includes vehicle control information for controlling
travelling of the vehicle and where the host vehicle is an
autonomous vehicle, the host vehicle can autonomously
execute the control for overtaking. In a case where the
travelling support information includes information pre-
sented to a driver of a vehicle and where the host vehicle
is a manually operated vehicle, it is possible to call at-
tention of the driver of the host vehicle.
[0075] According to the information processing appa-
ratus 10 according to Embodiment 1, the control for over-
taking can be executed in a place where a traffic rule is
left-hand traffic or right-hand traffic.

Modification

[0076] Even in a case where the information process-
ing apparatus 10 determines that the control for overtak-
ing is executed, the information processing apparatus 10
may turn the vehicle in the second direction after check-
ing whether or not a moving object is present in a back-
ward direction opposite to the travelling direction and the
second direction. The following describes this case as a
modification. Differences from Embodiment 1 are mainly
described below. Configuration
[0077] Fig. 7 illustrates sensing of a left rear region of
the vehicle 1 according to the modification of Embodi-
ment 1. In Fig. 7, elements that are similar to those in
Figs. 3, 4, and 6 are given identical reference signs, and
detailed description thereof is omitted. Fig. 7 illustrates
a left rear region 1d of the vehicle 1 that can be imaged
by the side camera 12 on the left side before the vehicle
1 is turned in a leftward direction that is the second di-
rection, i.e., toward the left side of the travelling direction.
[0078] In the present modification, the recognition unit
101 may further recognize whether or not a moving object
is present in a backward direction opposite to the travel-
ling direction of the vehicle 1 and the second direction
on the basis of sensing information. The moving object
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is, for example, a bicycle or a motorcycle or may be a
bicycle or a running person. In the example illustrated in
Fig. 7, the recognition unit 101 recognizes whether or not
a moving object is present in a left rear region of the
vehicle 1 on the basis of sensing information of the ve-
hicle 1 that is an image obtained by imaging the region
1d with the use of the side camera 12 (not illustrated) on
the left side of the travelling direction.
[0079] In the present modification, in a case where the
determining unit 102 determines that control for overtak-
ing is executed and where no moving object is recognized
in the backward direction and the second direction by the
recognition unit 101, the determining unit 102 need just
supply a result of the determination indicating that the
control for overtaking is executed to the generating unit
103. In the example illustrated in Fig. 7, in a case where
the determining unit 102 determines that control for over-
taking is executed and where no moving object is recog-
nized in a left rear region of the vehicle 1 by the recog-
nition unit 101, the determining unit 102 need just supply
a result of the determination indicating that the control
for overtaking is executed to the generating unit 103.

Operation

[0080] Next, a processing method of the information
processing apparatus 10 according to the present mod-
ification configured as above is described.
[0081] Fig. 8 is a flowchart illustrating a processing
method of a process for determining whether or not to
overtake performed by the information processing appa-
ratus 10 according to the modification of Embodiment 1.
In Fig. 8, elements that are similar to those in Fig. 5 are
given identical reference signs, and detailed description
thereof is omitted.
[0082] In a case where the information processing ap-
paratus 10 according to the present modification deter-
mines in S2 that a vehicle is present within a predeter-
mined distance from a host vehicle (Yes in S2), the in-
formation processing apparatus 10 checks a backward
direction opposite to the travelling direction of the host
vehicle and the second direction (S21). More specifically,
in a case where the information processing apparatus 10
determines that a distance between the vehicle 30 and
the vehicle 1 is equal to or shorter than a predetermined
distance, the information processing apparatus 10 rec-
ognizes whether or not a moving object is present in a
left rear region of the vehicle 1 on the basis of sensing
information of the vehicle 1 that is an image obtained by
imaging the left rear region 1d of the travelling vehicle 1,
for example, illustrated in Fig. 7.
[0083] Next, the information processing apparatus 10
according to the present modification checks whether or
not a moving object is present in the backward direction
and the second direction checked in S21 (S22). More
specifically, the information processing apparatus 10
checks whether or not a moving object such as a bicycle
or a motorcycle is present in the left rear region 1d of the

travelling vehicle 1, for example, as illustrated in Fig. 7.
[0084] In a case where the information processing ap-
paratus 10 according to the present modification confirms
in S22 that no moving object is present in the backward
direction and the second direction (No in S22), the proc-
ess in S3 is performed. More specifically, the information
processing apparatus 10 turns the vehicle 1 in the left-
ward direction that is the second direction in a case where
the information processing apparatus 10 confirms that
no moving object such as a bicycle or a motorcycle is
present in the left rear region 1d of the travelling vehicle
1, for example, as illustrated in Fig. 7. Meanwhile, in a
case where the information processing apparatus 10
confirms in S22 that a moving object is present in the
backward direction and the second direction (Yes in
S22), S21 is performed again. Effects etc. of Modification
[0085] As described above, according to the informa-
tion processing apparatus 10 according to the present
modification, even in a case where it is determined that
control for overtaking is executed, it is possible to turn
the vehicle 1 in the second direction after checking wheth-
er or not a moving object is present in the backward di-
rection opposite to the travelling direction and the second
direction. This makes it possible to prevent collision with
a moving object such as a motorcycle or a bicycle present
in the second direction behind the vehicle 1 when the
vehicle 1 is turned in the second direction.
[0086] As described above, according to the informa-
tion processing apparatus 10 according to the present
modification, it is possible to further improve safety since
contact or collision with a moving object present in the
second direction can be avoided when the host vehicle
is moved in the second direction.
[0087] As described above, according to the informa-
tion processing apparatus 10 according to the present
modification, the host vehicle can more safely overtake
a vehicle.
[0088] In the present modification, the vehicle 1 is
turned in the second direction in a case where a moving
object is not recognized in the backward direction and
the second direction. However, the present modification
is not limited to this. The vehicle 1 may be turned in the
second direction in a case where a moving object is not
recognized in the forward direction that is the travelling
direction of the host vehicle and the second direction.

Embodiment 2

[0089] Next, an information processing apparatus 10A
according to Embodiment 2 is described. Differences
from Embodiment 1 are mainly described below. Infor-
mation Processing Apparatus 10A
[0090] Fig. 9 is a diagram illustrating an example of a
configuration of an information processing apparatus
10A according to Embodiment 2.
[0091] The information processing apparatus 10A is
mounted on a vehicle 1, as in the case of the information
processing apparatus 10 according to Embodiment 1. In
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the present embodiment, the information processing ap-
paratus 10A includes a recognition unit 101A, a deter-
mining unit 102A, a generating unit 103A, an output unit
104A, and a presenting unit 105A, as illustrated in Fig.
9. The information processing apparatus 10A may be
configured not to include the presenting unit 105A, as in
the case of the information processing apparatus 10.

Recognition Unit 101A

[0092] The recognition unit 101A recognizes a vehicle
30 that is present in a travelling direction of the vehicle
1 on the basis of sensing information, as in the case of
the recognition unit 101 according to Embodiment 1. Fur-
thermore, the recognition unit 101A recognizes a person
present in the travelling direction of the vehicle 1 on the
basis of sensing information obtained after movement of
the vehicle 1 in a second direction. The recognition unit
101A may recognize behavior or a state of the person
on the basis of sensing information obtained after move-
ment of the vehicle 1 in the second direction. Further-
more, the recognition unit 101A recognizes an oncoming
vehicle that is present in the travelling direction of the
vehicle 1 on the basis of sensing information obtained
during turning of the vehicle 1 in a first direction. The
sensing information obtained after movement in the sec-
ond direction is sensing information obtained after turning
in the second direction or during turning in the first direc-
tion, and it is assumed below that this sensing information
is an image taken by a front camera 11, a side camera
12, or a rear camera 13 mounted on the vehicle 1.
[0093] In the present embodiment, the recognition unit
101A recognizes a person present around the vehicle 30
on the basis of sensing information obtained after turning
of the vehicle 1 in the second direction or sensing infor-
mation obtained during turning of the vehicle 1 in the first
direction. The recognition unit 101A continues to recog-
nize a positional relationship between the person and the
vehicle 30 while tracking the person by continuously rec-
ognizing the person while the vehicle 1 is turning in the
first direction. In a case where the side camera 12 is a
fish-eye camera, the person is shown in a fish-eye image
obtained by the fish-eye camera that is sensing informa-
tion until the person enters a blind area created by the
vehicle 30 while the vehicle 1 is turning in the first direction
after turning in the second direction. Therefore, the rec-
ognition unit 101A can continuously recognize the person
and a position thereof from the fish-eye image obtained
by the fish-eye camera that is sensing information by
using a method such as homography or a Structure From
Motion. The recognition unit 101A may recognize the be-
havior or state of the person while tracking the person
by continuously recognizing the person while the vehicle
1 is turning in the first direction.
[0094] The recognition unit 101A may switch a provider
of sensing information from the front camera 11 that is
capable of imaging the travelling direction of the vehicle
1 to the side camera 12 that is capable of imaging a di-

rection that crosses the travelling direction of the vehicle
1 after output of first information, i.e., travelling support
information and recognize a person present in the trav-
elling direction on the basis of sensing information that
is an image obtained by the side camera 12.
[0095] The recognition unit 101A may switch the pro-
vider of the sensing information to a bottom camera that
is provided on a bottom of the vehicle. The bottom camera
images a region ahead of and below the vehicle 1. This
allows the bottom camera to image a leg of a person
present ahead of the vehicle 30 which the vehicle 1 tries
to overtake. The recognition unit 101A tracks the leg of
the person in an image obtained by the bottom camera.
This makes it possible to track the person even after the
person enters a blind area of the front camera 11 or the
side camera 12 created by the vehicle 30.
[0096] A result of recognition of a person in an image
obtained by the front camera 11 or the side camera 12
and a result of recognition of a person in an image ob-
tained by the bottom camera may be associated with
each other. In this case, the leg in the image obtained by
the bottom camera and the person can be associated
with each other. This makes it possible to improve accu-
racy of recognition of the person based on the image
obtained by the bottom camera. Imaging using the bot-
tom camera may be started concurrently with imaging
using the front camera 11 or the side camera 12.
[0097] Furthermore, the recognition unit 101A may
recognize a vehicle (hereinafter referred to as a sur-
rounding vehicle) such as an automobile or a motorcycle
that is present around the vehicle 1 on the basis of sens-
ing information obtained during turning of the vehicle 1
in the first direction. These processes are more specifi-
cally described below with reference to the drawings.
[0098] Fig. 10 illustrates sensing ahead of the vehicle
1 according to the present embodiment. Fig. 11 illustrates
sensing around the vehicle 1 according to the present
embodiment. In Figs. 10 and 11, elements that are similar
to those in Figs. 3, 4, and 6 are given identical reference
signs, and detailed description thereof is omitted. Figs.
10 and 11 each illustrate an example of sensing after
turning of the vehicle 1 in the second direction. Figs. 10
and 11 illustrate an example in which the vehicle 1 is
turning in the first direction in order to overtake the vehicle
30 that is stopped after turning in the second direction.
[0099] The recognition unit 101A can recognize pedes-
trians 50 and 51 present in the second direction relative
to the vehicle 30, i.e., present on the left of the vehicle
30 on the basis of sensing information that is an image
of a region 1b taken by the side camera 12 and an image
of a region 1c taken by the front camera 11 when the
vehicle 1 moves to a left side (or a left end) of a driving
lane 43 by turning in a leftward direction that is the second
direction, for example, as illustrated in Fig. 6.
[0100] The recognition unit 101A tracks the pedestri-
ans 50 and 51 by continuously recognizing the pedestri-
ans 50 and 51 present in the second direction relative to
the vehicle 30, i.e., present on the left of the vehicle 30
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on the basis of image sensing information obtained by
imaging a region 1e by using the side camera 12 while
the vehicle 1 is turning in the rightward direction that is
the first direction. The recognition unit 101A continues to
recognize positional relationships between the pedestri-
ans 50 and 51 and the vehicle 30 or behavior or states
of the persons while the vehicle 1 is turning in the right-
ward direction. The recognition unit 101A may switch a
camera used for sensing to the side camera 12 or may
use all cameras when the vehicle 1 starts turning in the
rightward direction that is the first direction.
[0101] The recognition unit 101A may further recog-
nize whether or not a person is present ahead of the
vehicle 30 on the basis of sensing information that is an
image of a region 1h ahead of the vehicle 1 taken by the
front camera 11 in a case where the vehicle 1 turns in
the rightward direction and comes close to a central line
of the driving lane 43, for example, as illustrated in Fig.
11. The recognition unit 101 A recognizes a surrounding
vehicle around the vehicle 1 such as an oncoming vehicle
60 that is present in the travelling direction of the vehicle
1 on the basis of sensing information that is an image of
the region 1h, an image of a region 1g beside the vehicle
1 taken by the side camera 12, and an image of a region
1f behind the vehicle 1 taken by the rear camera 13. The
recognition unit 101A may start recognition of the sur-
rounding vehicle before the vehicle 1 illustrated in Fig.
10 further turns in the rightward direction, travels in the
travelling direction, and comes close to the central line
of the driving lane 43 as illustrated in Fig. 11. The recog-
nition unit 101A may start recognition of the surrounding
vehicle from the position of the vehicle 1 illustrated in Fig.
10.

Determining Unit 102A

[0102] The determining unit 102A determines whether
or not control for overtaking the vehicle 30 recognized
by the recognition unit 101A is executed, as in the case
of the determining unit 102 according to Embodiment 1.
Details of this determining process have been described
above, and therefore description thereof is omitted.
[0103] Furthermore, the determining unit 102A per-
forms an overtaking continuation determining process (a
first continuation determining process) of whether or not
execution of the control for overtaking is continued on
the basis of sensing information obtained after movement
of the vehicle 1 in the second direction. The obtained
sensing information is a result of recognition of the rec-
ognition unit 101A and is, for example, a positional rela-
tionship between a person recognized by the recognition
unit 101A and the vehicle 30 or behavior or a state of the
person. This sensing information may be, for example,
the presence or absence of a surrounding vehicle such
as an oncoming vehicle. More specifically, the determin-
ing unit 102A performs the overtaking continuation de-
termining process (the first continuation determining
process) of whether or not the control for overtaking is

continued on the basis of the positional relationship be-
tween the person recognized by the recognition unit 101A
and the vehicle 30. The determining unit 102A may per-
form the overtaking continuation determining process
(the first continuation determining process) of whether or
not the control for overtaking is continued on the basis
of the behavior or state of the person recognized by the
recognition unit 101A. The determining unit 102A may
further perform an overtaking continuation determining
process (a second continuation determining process)
whether or not execution of the control for overtaking is
continued in accordance with a result of the determina-
tion as to the presence or absence of an oncoming ve-
hicle in the travelling direction on the basis of sensing
information obtained after output of second information
(i.e., travelling support information) by the output unit
104A.
[0104] In the overtaking continuation determining proc-
ess (the first continuation determining process), the de-
termining unit 102A may determine a risk level on the
basis of the positional relationship between the person
recognized by the recognition unit 101A and the vehicle
30 or the behavior or state of the person recognized by
the recognition unit 101A.
[0105] In the present embodiment, the determining unit
102A performs the overtaking continuation determining
process (the first continuation determining process) of
determining whether or not the vehicle 1 can actually
overtake the vehicle 30 by using a result of recognition
by the recognition unit 101A. This is more specifically
described below with reference to the drawings.
[0106] In the example illustrated in Figs. 6 and 10, the
determining unit 102A performs an overtaking continua-
tion determining process on the basis of a relationship
between the pedestrians 50 and 51 who have been rec-
ognized by the recognition unit 101A and is being tracked
and the vehicle 30. The determining unit 102A may per-
form the overtaking continuation determining process by
using the position of the pedestrian 50 who is being
tracked or behavior or a state of the pedestrian 50 such
as a body direction and a moving direction. The body
direction of the pedestrian 50 in an image can be obtained
by the determining unit 102A as a recognition result by
machine learning of the recognition unit 101A.
[0107] More specifically, in the example illustrated in
Fig. 10, the determining unit 102A determines the posi-
tional relationships between the pedestrian 50 and the
vehicle 30 or the behavior or state of the pedestrian 50.
This allows the determining unit 102A to predict that the
pedestrian 50 present on a sidewalk 40 may move to a
position of a pedestrian 50a and rush out from a front of
the vehicle 30 and there is a risk of collision with the
pedestrian 50 when the vehicle 1 overtakes the vehicle
30. In the example illustrated in Fig. 10, the determining
unit 102A need just determine that execution of the con-
trol for overtaking is not continued since it can be pre-
dicted that there is a risk of collision with the pedestrian
50 when the vehicle 1 overtakes the vehicle 30.
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[0108] In the example illustrated in Fig. 11, assume
that the determining unit 102A determines that a person
recognized by the recognition unit 101A is present ahead
of the vehicle 30 on the basis of sensing information that
is an image of the region 1h ahead of the vehicle 1. In
this case, the determining unit 102A need just determine
that execution of the control for overtaking is not contin-
ued since it can be predicted that there is a risk of collision
with the person when the vehicle 1 overtakes the vehicle
30.
[0109] In the overtaking continuation determining proc-
ess, the determining unit 102A may predict a risk of col-
lision with a pedestrian recognized by the recognition unit
101A when the vehicle 1 overtakes the vehicle 30 on the
basis of the pedestrian and determine a risk level in ac-
cordance with the predicted risk. More specifically, the
determining unit 102A need just determine that the con-
trol for overtaking is not continued in a case where the
risk level determined on the basis of the pedestrian rec-
ognized by the recognition unit 101A is a risk level 3.
Meanwhile, the determining unit 102A need just deter-
mine that the control for overtaking is continued in a case
where the risk level determined on the basis of the pe-
destrian recognized by the recognition unit 101A is a risk
level 1 or 2.
[0110] An example of a risk level is described with ref-
erence to Fig. 10. That is, for example, the determining
unit 102A may predict that there is a risk of collision with
the pedestrian 50 in a case where the vehicle 1 overtakes
the vehicle 30 and determine that the risk level is the risk
level 2 in a case where the determining unit 102A deter-
mines that the pedestrian 50 is trying to cross ahead of
the vehicle 30 on the basis of the positional relationship
between the pedestrian 50 and the vehicle 30. Further-
more, for example, the determining unit 102A may predict
that there is a risk of collision with the pedestrian 50 in a
case where the vehicle 1 overtakes the vehicle 30 but
the risk is low and determine that the risk level is the risk
level 1 in a case where the determining unit 102A deter-
mines that the pedestrian 51 gets off the vehicle 30 that
is stopped on the basis of the positional relationship be-
tween the pedestrian 51 and the vehicle 30.
[0111] For example, the determining unit 102A may
predict that there is a risk of collision with a pedestrian
in a case where the vehicle 1 overtakes the vehicle 30
and determine that the risk level is the risk level 2 in a
case where the determining unit 102A determines that
the body of the pedestrian faces the driving lane 43 ahead
of the vehicle 30 on the basis of the positional relationship
between the pedestrian and the vehicle 30. Furthermore,
for example, the determining unit 102A may predict that
there is a high risk of collision with a pedestrian in a case
where the vehicle 1 overtakes the vehicle 30 and deter-
mine that the risk level is the risk level 3 in a case where
the determining unit 102A determines that the pedestrian
has started crossing ahead of the vehicle 30 or has been
hidden by the vehicle 30 after crossing ahead of the ve-
hicle 30 on the basis of the positional relationship be-

tween the pedestrian and the vehicle 30.
[0112] Furthermore, the determining unit 102A may
perform an overtaking continuation determining process
on the basis of the presence or absence of an oncoming
vehicle in the travelling direction based on a surrounding
vehicle recognized by the recognition unit 101A during
turning of the vehicle 1 in the first direction. In the example
illustrated in Fig. 11, the determining unit 102A deter-
mines that the control for overtaking is not continued
since a surrounding vehicle recognized by the recogni-
tion unit 101A includes an oncoming vehicle 60 present
in the travelling direction and it can be predicted that there
is a risk of collision with the oncoming vehicle 60 in a
case where the vehicle 1 overtakes the vehicle 30.

Generating Unit 103A

[0113] The generating unit 103A generates first infor-
mation, i.e., travelling support information, for turning the
vehicle 1 in the second direction in a case where the
determining unit 102A determines that the control for
overtaking is executed. Details of this generating process
have been described above, and therefore description
thereof is omitted.
[0114] Furthermore, the generating unit 103A gener-
ates second information, i.e., travelling support informa-
tion, for overtaking the vehicle 30 in a case where the
determining unit 102A determines in the overtaking con-
tinuation determining process (the first continuation de-
termining process) that execution of the control for over-
taking is continued. The generating unit 103A may de-
termine how the vehicle 1 behaves when overtaking the
vehicle 30 in accordance with behavior or a state of a
person recognized by the recognition unit 101A and gen-
erate second information for overtaking the vehicle 30
on the basis of the determined behavior of the vehicle 1
in a case where the determining unit 102A determines in
the overtaking continuation determining process (the first
continuation determining process) that the control for
overtaking is continued. The behavior of the vehicle 1
includes a vehicle speed or a travelling route.
[0115] Specifically, the generating unit 103A gener-
ates travelling support information for turning the vehicle
1 in the first direction in a case where the determining
unit 102A determines that execution of the control for
overtaking is continued. For example, the generating unit
103A need just generate travelling support information
including vehicle control information instructing the vehi-
cle 1 to turn in the first direction in a case where the
vehicle 1 autonomously operates. Meanwhile, the gen-
erating unit 103A need just generate travelling support
information including presented information instructing a
driver to turn the vehicle 1 in the first direction in a case
where the vehicle 1 is manually operated by the driver.
[0116] The generating unit 103A may determine be-
havior of the vehicle 1 in accordance with behavior or a
state of a person recognized by the recognition unit 101A
and generate travelling support information for causing
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the vehicle 1 to do the behavior in a case where the de-
termining unit 102A determines that execution of the con-
trol for overtaking is continued. The generating unit 103A
may generate travelling support information for control-
ling the vehicle 1 in accordance with a risk level deter-
mined by the determining unit 102A.
[0117] In the present embodiment, for example, the
generating unit 103A generates travelling support infor-
mation for causing the vehicle 1 to turn in the rightward
direction that is the first direction toward the central line
of the driving lane 43 as illustrated in Figs. 10 and 11
after the vehicle 1 moves to the left side (or the left end)
of the driving lane 43 by turning in the leftward direction
that is the second direction as illustrated in Fig. 6. The
generating unit 103A may generate travelling support in-
formation for turning the vehicle 1 in the second direction
and then causing the vehicle 1 to travel on a travelling
route for turning the vehicle 1 in the rightward direction
that is the first direction in a case where the determining
unit 102A determines that the control for overtaking is
executed.
[0118] The generating unit 103A may generate travel-
ling support information for causing the vehicle 1 to turn
in the rightward direction that is the first direction while
travelling slowly at a predetermined speed so as to travel
toward the central line of the driving lane 43, for example,
in a case where the determining unit 102A determines
that the risk level is the risk level 1. The generating unit
103A may generate travelling support information for
causing the vehicle 1 to turn in the rightward direction
that is the first direction so as to travel toward the central
line of the driving lane 43 so that the travelling support
information includes presented information for alerting
the driver to a possibility that a pedestrian may appear
from the front of the vehicle 30 in a case where the de-
termining unit 102A determines that the risk level is the
risk level 1.
[0119] The generating unit 103A may generate travel-
ling support information for causing the vehicle 1 to turn
in the rightward direction that is the first direction while
travelling more slowly than the predetermined speed so
as to travel toward the central line of the driving lane 43,
for example, in a case where the determining unit 102A
determines that the risk level is the risk level 2. The gen-
erating unit 103A may generate travelling support infor-
mation for stopping the vehicle 1 without turning the ve-
hicle 1 in the rightward direction that is the first direction,
for example, in a case where the determining unit 102A
determines that the risk level is the risk level 3.
[0120] The generating unit 103A need just generate
travelling support information for causing the vehicle 1
to overtake the vehicle 30 in a case where the determin-
ing unit 102A determines that control for causing the ve-
hicle 1 to actually overtake the vehicle 30 is executed. In
the example illustrated in Fig. 11, the generating unit
103A need just generate travelling support information
for causing the vehicle 1 to turn in the rightward direction,
travel in the travelling direction beyond the central line of

the driving lane 43 (travel along a path indicated by the
arrow in Fig. 11), and overtake the vehicle 30 in a case
where the determining unit 102A determines that control
for overtaking is executed.

Output Unit 104A

[0121] The output unit 104A outputs first information
or second information generated by the generating unit
103A. Specifically, the output unit 104A outputs travelling
support information generated by the generating unit
103A.
[0122] In the present embodiment, for example, in a
case where the vehicle 1 autonomously operates and
the generating unit 103 generates travelling support in-
formation including vehicle control information instructing
the vehicle 1 to turn in the first direction or to stop the
vehicle 1, the output unit 104A supplies this travelling
support information to a control unit or the like that con-
trols autonomous operation of the vehicle 1. Meanwhile,
for example, in a case where the vehicle 1 is manually
operated by the driver and where the generating unit
103A generates travelling support information including
presented information instructing the driver to turn the
vehicle 1 in the first direction or stop the vehicle 1, the
output unit 104A supplies this travelling support informa-
tion to the presenting unit 105A. Presenting Unit 105A
[0123] The presenting unit 105A presents information
output by the output unit 104A. For example, the present-
ing unit 105 presents an instruction instructing the driver
to turn the vehicle 1 in the first direction or stop the vehicle
1 in a case where the output unit 104A outputs travelling
support information including presented information in-
structing the driver to turn the vehicle 1 in the first direction
or stop the vehicle 1.

Operation of Information Processing Apparatus 10A

[0124] Next, a processing method of the information
processing apparatus 10A configured as above is de-
scribed.
[0125] Fig. 12 is a flowchart illustrating a processing
method of an overtaking determining process performed
by the information processing apparatus 10A according
to Embodiment 2. Steps S101 through S105 illustrated
in Fig. 12 are identical to S1 through S3 illustrated in Fig.
8, and therefore description thereof is omitted.
[0126] Next to the process in S105, the information
processing apparatus 10A recognizes a person that is
present in the second direction relative to a vehicle on
the basis of sensing information as illustrated in Fig. 12
(S105). In the present embodiment, the information
processing apparatus 10A recognizes a person present
on the left of the vehicle 30, i.e., in the second direction
relative to the vehicle 30 on the basis of at least sensing
information that is an image obtained by the front camera
11 of the vehicle 1 that is a host vehicle.
[0127] Next, the information processing apparatus 10A
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determines whether or not it is possible to continue over-
taking on the basis of a positional relationship between
the person recognized in S106 and the vehicle recog-
nized in S101 (S107). In the present embodiment, the
information processing apparatus 10A predicts whether
or not there is a risk of collision with the person in a case
where the vehicle 1 overtakes the vehicle 30, for exam-
ple, on the basis of the positional relationship between
the person recognized in S106 and the vehicle recog-
nized in S101 and determines whether or not it is possible
to continue overtaking on the basis of the prediction.
[0128] In a case where the information processing ap-
paratus 10A predicts that there is a high risk of collision
with the person and determines that it is impossible to
continue overtaking in S107 (No in S107), this processing
is finished.
[0129] Meanwhile, in a case where the information
processing apparatus 10A predicts that there is a low risk
of collision with the person and determines that it is pos-
sible to continue overtaking in S107 (Yes in S107), the
information processing apparatus 10A causes the host
vehicle to turn in the first direction in order to overtake
the vehicle (S108). In the present embodiment, in a case
where the information processing apparatus 10A deter-
mines that it is possible to continue overtaking, the infor-
mation processing apparatus 10A generate and output
travelling support information for causing the vehicle 1
to turn in the rightward direction that is the first direction
in order to overtake. This makes it possible to turn the
vehicle 1 in the rightward direction.
[0130] Next, the information processing apparatus 10A
determines whether or not a person is present ahead of
the vehicle (S109). In the present embodiment, the infor-
mation processing apparatus 10A determines whether
or not a person is present ahead of the vehicle 30 on the
basis of sensing information that is output from a sensing
device such as the front camera 11 of the vehicle 1.
[0131] In a case where the information processing ap-
paratus 10A determines in S109 that a person is present
ahead of the vehicle (Yes in S109), this processing is
finished. In the present embodiment, in a case where the
information processing apparatus 10A determines that a
person is present ahead of the vehicle 30 on the basis
of the sensing information, the information processing
apparatus 10A can predict that there is a risk of collision
with the person when the vehicle 1 overtakes the vehicle
30, and therefore determines that it is impossible to con-
tinue overtaking, finishes this processing, and stops or
slows down the vehicle 1.
[0132] Meanwhile, in a case where the information
processing apparatus 10A determines in S109 that a per-
son is not present ahead of the vehicle (No in S109), the
information processing apparatus 10A further deter-
mines whether or not an oncoming vehicle is present
(S110). In the present embodiment, in a case where the
information processing apparatus 10A determines that a
person is not present ahead of the vehicle 30 on the basis
of the sensing information, the information processing

apparatus 10A further determines whether or not the on-
coming vehicle 60 is present on the basis of the sensing
information that is output from the sensing device such
as the front camera 11 of the vehicle 1.
[0133] In a case where the information processing ap-
paratus 10A determines in S110 that no oncoming vehi-
cle is present (No in S110), the information processing
apparatus 10A executes control for overtaking. In the
present embodiment, in a case where the information
processing apparatus 10A confirms that no oncoming
vehicle 60 is present, the information processing appa-
ratus 10A generates and output travelling support infor-
mation for causing the vehicle 1 to overtake the vehicle
30. This allows the information processing apparatus 10A
to execute control for causing the vehicle 1 to actually
overtake the vehicle 30.
[0134] Meanwhile, in a case where the information
processing apparatus 10A determines in S110 that an
oncoming vehicle is present (Yes in S110), this process-
ing is finished. In the present embodiment, in a case
where the information processing apparatus 10A con-
firms that the oncoming vehicle 60 is present, the infor-
mation processing apparatus 10A determines that it is
impossible to continue overtaking because the oncoming
vehicle 60 hinders the vehicle 1 from overtaking the ve-
hicle 30, and therefore finishes this processing and stops
or slows down the vehicle 1.

Effects etc. of Embodiment 2

[0135] Figs. 13A through 13C are views for explaining
effects of Embodiment 2. Figs. 13A and 13B illustrate a
case where control for overtaking according to a com-
parative example is executed, and Fig. 13C illustrates a
case where control for overtaking according to the
present embodiment 2 is executed. In Figs. 13A through
13C, elements that are similar to those in Figs. 3, 4, etc.
are given identical reference signs, and detailed descrip-
tion thereof is omitted. A vehicle 70 and a vehicle 71 are
vehicles according to the comparative example and cor-
respond to the vehicle 1 according to the present em-
bodiment 1, but the information processing apparatus
10A according to the present embodiment is not mounted
on the vehicle 70 and the vehicle 71. Assume that the
travelling support apparatus disclosed in Japanese Un-
examined Patent Application Publication No.
2011-108016 is mounted on the vehicle 71.
[0136] Figs. 13A through 13C illustrate an example in
which the vehicle 30 that has a larger size than the vehicle
70 or 71 or the vehicle 1 is stopped and a pedestrian 53
moving ahead of the vehicle 30 is present when the ve-
hicle 70 or 71 or the vehicle 1 overtakes the vehicle 30.
[0137] As illustrated in Fig. 13A, when the vehicle 70
simply overtakes the vehicle 30, the vehicle 30 creates
a blind area, thereby making it impossible to find the pe-
destrian 53 moving ahead of the vehicle 30. Therefore,
there is a high possibility of collision with the pedestrian
53 when the vehicle 1 simply overtakes the vehicle 30.

25 26 



EP 3 366 540 B1

15

5

10

15

20

25

30

35

40

45

50

55

Meanwhile, as illustrated in Fig. 13B, the vehicle 71
moves toward an opposite lane (to a right side of a driving
lane 43 in Fig. 13B) when the vehicle 71 overtakes the
vehicle 30. This secures a field of view indicated by a
region 71a ahead of the vehicle 71. However, in the com-
parative example illustrated in Fig. 13B, it is necessary
to find the pedestrian 53 while the vehicle 71 is actually
overtaking the vehicle 30. That is, it is necessary to
promptly make a decision to cancel overtaking, for ex-
ample, stop the vehicle 71, for example, at a point P1. If
the decision to stop the vehicle 71, for example, at the
point P1 is delayed, there is a possibility of collision with
the pedestrian 53 depending on a braking distance of the
vehicle 71.
[0138] Meanwhile, in the present embodiment, the ve-
hicle 1 is moved to the left side of the driving lane 43
before the vehicle 1 actually overtakes the vehicle 30,
and as a result, the vehicle 1 can secure a field of vision
indicated by a region 1b ahead of the vehicle 1, as illus-
trated in Fig. 13C. This allows the vehicle 1 to detect a
pedestrian and determine whether or not the pedestrian
crosses ahead of the vehicle 30 on the basis of sensing
information that is an image of the region 1b ahead of
the vehicle 1, thereby making it possible to make a de-
cision to stop the vehicle 1, for example at a point P2. In
this way, the information processing apparatus 10A ac-
cording to the present embodiment makes it possible to
make decision to cancel overtaking earlier than the com-
parative examples illustrated in Figs. 13A and 13B. This
lessens a risk of collision with the pedestrian 53, thereby
allowing the vehicle 1 to more safely overtake the vehicle
30.
[0139] As described above, according to the informa-
tion processing apparatus 10A according to Embodiment
2, it is possible to check whether or not a moving object
such as a pedestrian is present ahead of a vehicle which
a host vehicle following the vehicle is trying to overtake
before passing beside the vehicle in order to overtake
the vehicle, thereby allowing the host vehicle to more
safely overtake the vehicle.
[0140] Furthermore, according to the information
processing apparatus 10A according to Embodiment 2,
it is possible to cancel overtaking of the host vehicle be-
fore overtaking on the basis of a moving object present
ahead of the vehicle which the host vehicle tries to over-
take, thereby further improving safety.
[0141] More specifically, according to the information
processing apparatus 10A according to Embodiment 2,
it is possible to determine a possibility of rush-out of a
recognized person onto an overtaking lane on the basis
of a positional relationship between the recognized per-
son and the vehicle, thereby achieving both safety and
travelling efficiency during overtaking.
[0142] Furthermore, according to the information
processing apparatus 10A according to Embodiment 2,
it is possible to more accurately determine a possibility
of rush-out of the person onto the overtaking lane, there-
by further improving safety.

[0143] Furthermore, according to the information
processing apparatus 10A according to Embodiment 2,
it is possible to determine the way of overtaking in ac-
cordance with behavior or a state of the person, thereby
achieving both safety and travelling efficiency during
overtaking.
[0144] Furthermore, according to the information
processing apparatus 10A according to Embodiment 2,
it is possible to determine a degree to which the host
vehicle slows down or makes a detour in accordance with
the behavior or state of the person, thereby further im-
proving safety.
[0145] Furthermore, according to the information
processing apparatus 10A according to Embodiment 2,
the host vehicle can overtake the vehicle by considering
not only rush-out of a moving object, but also the pres-
ence or absence of an oncoming vehicle, thereby further
improving safety of overtaking.
[0146] Furthermore, according to the information
processing apparatus 10A according to Embodiment 2,
it is possible to recognize a person that is present around
a second vehicle with more certainty, thereby further im-
proving safety of overtaking.
[0147] Furthermore, according to the information
processing apparatus 10A according to Embodiment 2,
in a case where a fish-eye camera is used as a side-view
camera, it is possible to expand a recognition range as
compared with a typical camera.

Another Embodiment

[0148] Although an example in which the vehicle 30 is
trying to stop or is stopped has been described in Em-
bodiment 1 and Embodiment 2, Embodiment 1 and Em-
bodiment 2 are not limited to this. The vehicle 30 may be
travelling.
[0149] Fig. 14 illustrates an example of sensing ahead
of a vehicle 1 according to another embodiment. In Fig.
14, elements that are similar to those in Fig. 3 are given
identical reference signs, and detailed description there-
of is omitted. Fig. 14 illustrates an example where a mo-
torcycle 54 is present ahead of the vehicle 30 that is trav-
elling.
[0150] In the present embodiment, the same as Em-
bodiment 1 and Embodiment 2 applies in a case where
the pedestrians 50 and 51 in Embodiment 1 and Embod-
iment 2 are replaced with the motorcycle 54. That is, it
is possible to detect the motorcycle 54 and determine
whether or not the motorcycle 54 crosses ahead of the
vehicle 30 on the basis of sensing information that is an
image of a region 1b ahead of the vehicle 1 by causing
the vehicle 1 to move to a left side of a driving lane 43
before actually overtaking the travelling vehicle 30 along
a path (travelling route) indicated by the arrow in Fig. 14.
[0151] By thus causing the vehicle 1 to move to the left
side of the driving lane 43 before actually overtaking the
vehicle 30 that is travelling, an information processing
apparatus according to the present embodiment can
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make a decision to cancel overtaking well in advance.
This lessens a risk of collision with the motorcycle 54,
thereby allowing the vehicle 1 to more safely overtake
the vehicle 30.
[0152] An information processing apparatus and the
like according to the present invention have been de-
scribed above on the basis of the embodiments, but the
present invention is not limited to these embodiments.
Various modifications of the embodiments and combina-
tions of constituent elements in different embodiments
may be also encompassed within the scope of one or
more aspects without departing from the scope of the
present invention. For example, the following cases are
also encompassed within the present invention

(1) Each of the apparatuses described above is a
computer system that includes a microprocessor, a
ROM, a RAM, a hard disk unit, a display unit, a key-
board, a mouse, and the like. A computer program
is stored in the RAM or the hard disk unit. The mi-
croprocessor operates in accordance with the com-
puter program, and thus each of the apparatuses
accomplishes a function thereof. The computer pro-
gram is a combination of a plurality of command
codes indicating a command given to a computer for
accomplishment of a predetermined function.
(2) Part of or all of constituent elements that consti-
tute each of the apparatuses may include a single
system large scale integration (LSI). The system LSI
is a super-multi-function LSI produced by integrating
a plurality of constituents on a single chip and is spe-
cifically a computer system including a microproces-
sor, a ROM, a RAM, and the like. A computer pro-
gram is stored in the RAM. The microprocessor op-
erates in accordance with the computer program,
and thus the system LSI accomplishes a function
thereof.
(3) Part of or all of constituent elements that consti-
tute each of the apparatuses may include an IC card
that can be detachably attached to the apparatus or
a stand-alone module. The IC card or the module is
a computer system that includes a microprocessor,
a ROM, a RAM, and the like. The IC card or the
module may include the super-multi-function LSI.
The microprocessor operates in accordance with a
computer program, and thus the IC card or the mod-
ule accomplishes a function thereof. The IC card or
the module may have tamper resistance.
(4) An aspect of the present invention may be the
methods described above. An aspect of the present
invention may be a computer program for causing a
computer to realize these methods or may be a digital
signal represented by the computer program.
(5) An aspect of the present invention may be a com-
puter-readable recording medium, such as a flexible
disc, a hard disk, a CD-ROM, an MO, a DVD, a DVD-
ROM, a DVD-RAM, a BD (Blu-ray (Registered
Trademark) Disc), or a semiconductor memory, on

which the computer program or the digital signal is
recorded. An aspect of the present invention may be
the digital signal recorded on such a recording me-
dium.
(6) An aspect of the present invention may be the
computer program or the digital signal transmitted
over an electric communication line, a wireless or
wired communication line, a network represented by
the Internet, data broadcasting, or the like.
(7) An aspect of the present invention may be a com-
puter system including a microprocessor and a mem-
ory, the memory storing the computer program, and
the microprocessor operating in accordance with the
computer program.
(8) The program or the digital signal may be executed
by another independent computer system by trans-
porting the program or the digital signal on the re-
cording medium or transporting the program or the
digital signal over the network or the like.
(9) Although an example in which the information
processing apparatus 10 that copes with right-hand
traffic or left-hand traffic has been described in the
above embodiment, the information processing ap-
paratus 10 according to the present embodiment is
not limited to this. Specifically, the information
processing apparatus 10 may acquire a traffic rule
of a place where the vehicle 1 is travelling and de-
termine the first direction and the second direction
on the basis of the acquired traffic rule. For example,
the information processing apparatus 10 further in-
cludes a positional information acquisition unit and
a communication unit. The positional information ac-
quisition unit acquires positional information (e.g.,
GPS information) of the vehicle 1. The communica-
tion unit acquires a traffic rule in a place specified
from the positional information of the vehicle 1 from
an external apparatus (e.g., a server) by communi-
cation. Then, the generating unit 103 determines the
first direction and the second direction on the basis
of the acquired traffic rule and generates travelling
support information.
(10) In a case where the vehicle 1 autonomously
operates, the output unit 104 or the output unit 104A
need just supplies travelling support information in-
cluding vehicle control information for controlling the
vehicle 1 to a control unit or the like that controls
autonomous operation of the vehicle 1 as described
above. An example of the control unit is described
below.

[0153] The control unit is provided, for example, in the
vehicle 1 and controls a steering wheel driving unit (not
illustrated) that drives a steering wheel (not illustrated)
of the vehicle 1, a brake driving unit (not illustrated) that
drives a brake pedal (not illustrated), and an accelerator
driving unit (not illustrated) that drives an accelerator ped-
al (not illustrated). For example, the steering wheel driv-
ing unit gives power in a direction in which the steering
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wheel is turned. For example, the brake driving unit gives
power to the brake pedal of the vehicle 1. For example,
the accelerator driving unit gives power to the accelerator
pedal of the vehicle 1. For example, each of the steering
wheel driving unit, the brake driving unit, and the accel-
erator driving unit may be constituted by using an actu-
ator.
[0154] For example, in a case where the vehicle 1 au-
tonomously operates, the control unit may control oper-
ation of the vehicle 1 by controlling the steering wheel
driving unit, the brake driving unit, or the accelerator driv-
ing unit of the vehicle 1 in accordance with an instruction
indicated by vehicle control information of the travelling
support information. Thus, the vehicle 1 autonomously
operates. Furthermore, the control unit may control a
blinker (not illustrated) or a brake light (not illustrated) of
the vehicle 1. Alternatively, the output unit 104 or the
output unit 104A may control on/off of the blinker or the
brake light of the vehicle 1 in accordance with the re-
ceived travelling support information.
[0155] For example, the control unit may include a
memory in which a program for accomplishing the func-
tion of the control unit and a processor and cause the
processor to execute the program or may be constituted
by using an integrated circuit for accomplishing the func-
tion of the control unit.
[0156] The following describes an operation of the con-
trol unit in a case where vehicle control information in-
cluded in the received travelling support information in-
cludes an instruction to turn the vehicle 1 in the first di-
rection or the second direction during autonomous oper-
ation of the vehicle 1. In this case, the control unit controls
a direction and an angle of turn of the steering wheel by
controlling the steering wheel driving unit in accordance
with the instruction to turn the vehicle 1 included in the
vehicle control information. This causes the vehicle 1 to
turn in the first direction or the second direction in ac-
cordance with the direction or angle of turn of the steering
wheel. In this way, the vehicle 1 autonomously turns in
the first direction or the second direction. Furthermore,
the control unit may control a blinker corresponding to a
direction of the turn as needed.
[0157] The following describes an operation of the con-
trol unit in a case where vehicle control information in-
cluded in the received travelling support information in-
cludes an instruction to slow down or stop the vehicle 1
during autonomous operation of the vehicle 1. In this
case, the control unit controls magnitude of force applied
to the brake pedal by controlling the brake driving unit in
accordance with the instruction to slow down or stop the
vehicle 1 included in the vehicle control information. This
slows down or stop the vehicle 1 in accordance with the
magnitude of the force applied to the brake pedal. In this
way, the vehicle 1 can autonomously slow down or stop.
Furthermore, the control unit may control the blinker to
turn on as needed.
[0158] The following describes an operation of the con-
trol unit, for example, in a case where vehicle control

information included in the travelling support information
received by the control unit includes an instruction to ac-
celerate the vehicle 1 during autonomous operation of
the vehicle 1. In this case, the control unit controls mag-
nitude of force applied to the accelerator pedal by con-
trolling the accelerator driving unit in accordance with an
instruction to accelerate the vehicle 1 included in the ve-
hicle control information. This accelerates the vehicle 1
in accordance with the magnitude of the force applied to
the accelerator pedal. In this way, the vehicle 1 can be
autonomously accelerated.
[0159] The vehicle control information may include two
or more instructions. In this case, the control unit controls
the steering wheel driving unit, the brake driving unit, or
the accelerator driving unit of the vehicle 1 in accordance
with the two or more instructions included in the vehicle
control information. For example, the following describes
an operation of the control unit in a case where the vehicle
control information included in the received travelling
support information includes an instruction to turn the
vehicle 1 in the first direction and an instruction to slowly
move the vehicle 1 at a speed slower than a predeter-
mined speed during autonomous operation of the vehicle
1. In this case, the control unit turns the vehicle 1 in the
first direction by controlling the steering wheel driving unit
in accordance with the instruction to turn the vehicle 1
included in the vehicle control information and slows
down the vehicle 1 to the speed slower than the prede-
termined speed by controlling the brake driving unit of
the vehicle 1 in accordance with the instruction to slowly
move the vehicle 1 included in the vehicle control infor-
mation. In this way, the vehicle 1 can autonomously turn
in the first direction while moving at the speed slower
than the predetermined speed.
[0160] The control unit may receive information on a
speed of the vehicle 1 from a speedometer (not illustrat-
ed) of the vehicle 1. In this way, the control unit can more
accurately determine whether or not the speed of the
vehicle 1 is slower than the predetermined speed.
[0161] An information processing apparatus according
to the present invention is applicable to a configuration
of an ECU mounted on a vehicle that autonomously op-
erates or a vehicle that is manually operated.

Claims

1. An information processing apparatus mounted on a
first vehicle (1), comprising:

a recognizer (101; 101A) that recognizes a sec-
ond vehicle (30) that is present in a travelling
direction of the first vehicle (1) on a basis of sens-
ing information obtained from a sensor (11, 12,
13) attached to an outside of the first vehicle (1);
and
a determiner (102; 102A) that determines
whether or not the distance between the recog-
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nized second vehicle (30) and the first vehicle
(1) is equal to or shorter than a predetermined
distance;
characterized by
a generator (102; 102A) that generates first in-
formation for moving the first vehicle (1) in a sec-
ond direction toward a second road end in a case
where the determiner (102; 102A) determines
that the distance between the recognized sec-
ond vehicle (30) and the first vehicle (1) is equal
to or shorter than the predetermined distance,
the second road end being opposite to a first
road end toward which a first direction is direct-
ed, and the first direction being a direction in
which the first vehicle (1) moves when overtak-
ing the second vehicle (30); and
an outputter (104; 104A) that outputs the gen-
erated first information.

2. The information processing apparatus according to
Claim 1, wherein
the determiner (102; 102A) further performs an over-
taking continuation determining process for deter-
mining whether or not the first vehicle (1) can actually
overtake the recognized second vehicle (30) on a
basis of sensing information obtained after move-
ment of the first vehicle (1) in the second direction;
the generator (103; 103A) generates second infor-
mation for overtaking the second vehicle (30) in a
case where the determiner (102; 102A) determines
in the overtaking continuation determining process
that the first vehicle (1) can actually overtake the
recognized second vehicle (30); and
the outputter (104; 104A) outputs the generated sec-
ond information.

3. The information processing apparatus according to
Claim 2, wherein
the recognizer (101; 101A) further recognizes a per-
son (50, 51, 53) that is present in the travelling di-
rection on a basis of the sensing information ob-
tained after the movement; and
the determiner (102; 102A) performs the overtaking
continuation determining process on a basis of a po-
sitional relationship between the person (50, 51, 53)
recognized by the recognizer (101; 101A) and the
second vehicle (30).

4. The information processing apparatus according to
Claim 3, wherein
the recognizer (101) further recognizes behavior or
a state of the recognized person (50, 51, 53); and
the determiner (102; 102A) further performs the
overtaking continuation determining process on a
basis of the behavior or the state of the person (50,
51, 53) recognized by the recognizer.

5. The information processing apparatus according to

Claim 4, wherein the generator (103; 103A) deter-
mines how the first vehicle (1) behaves when over-
taking the second vehicle (30) in accordance with
the behavior or the state of the person (50, 51, 53)
recognized by the recognizer (101; 101A) in a case
where the determiner (102; 102A) determines in the
overtaking continuation determining process that the
first vehicle (1) can actually overtake the second ve-
hicle (30), and generates the second information for
overtaking the second vehicle (30) on a basis of the
determined behavior of the first vehicle (1).

6. The information processing apparatus according to
Claim 5, wherein the behavior of the first vehicle (1)
includes a vehicle speed or a travelling route.

7. The information processing apparatus according to
any one of Claims 2 to 6, wherein the determiner
(102A) further determines presence or absence of
an oncoming vehicle (60) in the travelling direction
on a basis of sensing information obtained after out-
put of the second information by the outputter (104A)
and performs a second continuation determining
process for determining whether or not execution of
the control for overtaking is continued in accordance
with a result of the determination as to the presence
or absence of the oncoming vehicle (60).

8. The information processing apparatus according to
any one of Claims 3 to 7, wherein
the sensing information includes information ob-
tained by imaging using a camera (11, 12, 13); and
the recognizer (101; 101A) further switches a pro-
vider of the sensing information from a front-view
camera (11) that is capable of imaging the travelling
direction to a side-view camera (12) that is capable
of imaging a direction that crosses the travelling di-
rection after output of the first information and rec-
ognizes a person (50, 51, 53) present in the travelling
direction on a basis of the sensing information that
is an image obtained by the side-view camera (12).

9. The information processing apparatus according to
Claim 8, wherein the side-view camera (12) is a fish-
eye camera.

10. The information processing apparatus according to
any one of Claims 1 to 9, wherein
the recognizer (101; 101A) further recognizes a mov-
ing object (54) in the second direction on a basis of
the sensing information;
the determiner (102; 102A) further determines
whether or not the moving object (54) has been rec-
ognized by the recognizer (101; 101A) in a case
where the determiner (102; 102A) determines that
the distance is equal to or shorter than the predeter-
mined distance; and
the generator (103; 103A) generates the first infor-
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mation in a case where the moving object (54) has
not been recognized.

11. The information processing apparatus according to
any one of Claims 1 to 10, further comprising a pres-
entation controller (105; 105A) that controls presen-
tation of a result of the determination made by the
determiner (102; 102A).

12. The information processing apparatus according to
any one of Claims 1 to 11, wherein the determiner
(102; 102A) determines whether or not the distance
is equal to or shorter than the predetermined dis-
tance on a basis of map information and positional
information of the first vehicle (1) or the second ve-
hicle (30).

13. The information processing apparatus according to
any one of Claims 2 to 9, wherein the first information
and the second information include vehicle control
information for controlling travelling of the first vehi-
cle (1).

14. The information processing apparatus according to
any one of Claims 2 to 9, wherein the first information
and the second information include information pre-
sented to a driver of the first vehicle (1).

15. The information processing apparatus according to
any one of Claims 1 to 14, wherein
the first direction is a direction toward a right road
end when viewed on a basis of the travelling direction
of the first vehicle (1); and
the second direction is a direction toward a left road
end when viewed on a basis of the travelling direction
of the first vehicle (1).

16. The information processing apparatus according to
any one of Claims 1 to 14, wherein
the first direction is a direction toward a left road end
when viewed on a basis of the travelling direction of
the first vehicle (1); and
the second direction is a direction toward a right road
end when viewed on a basis of the travelling direction
of the first vehicle (1).

17. The information processing apparatus according to
any one of Claims 1 to 16, further comprising an ac-
quirer that acquires a traffic rule in a place where the
first vehicle (1) is travelling, wherein the generator
(103; 103A) determines the first direction and the
second direction on a basis of the acquired traffic
rule.

18. A non-transitory computer-readable recording me-
dium storing a program for causing a computer (10;
10A) to:

recognize (S1; S101) a second vehicle (30) that
is present in a travelling direction of a first vehicle
(1) on a basis of sensing information obtained
from a sensor (11, 12, 13) attached to an outside
of the first vehicle (1); and
determine (S2; S102) whether or not control the
distance between the recognized second vehi-
cle (30) and the first vehicle (1) is equal to or
shorter than a predetermined distance;
characterized in that said program further
causing the computer (10; 10A) to
generate first information for moving (S3; S105)
the first vehicle (1) in a second direction toward
a second road end in a case where the deter-
mining step (S2; S102) determines that the dis-
tance between the recognized second vehicle
(30) and the first vehicle (1) is equal to or shorter
than the predetermined distance, the second
road end being opposite to a first road end to-
ward which a first direction is directed, and the
first direction being a direction in which the first
vehicle (1) moves when overtaking the second
vehicle (30); and
output the generated first information.

Patentansprüche

1. Informationsverarbeitungsvorrichtung, montiert an
einem ersten Fahrzeug (1), umfassend:

eine Erkennungseinrichtung (101; 101A), die
ein zweites Fahrzeug (30) erkennt, das sich in
einer Fahrtrichtung des ersten Fahrzeugs (1)
befindet, auf einer Basis von Erfassungsinfor-
mation (original: sensing information), erhalten
von einem an einer Außenseite des ersten Fahr-
zeugs (1) angebrachten Sensor (11, 12, 13); und
eine Bestimmungseinrichtung (102; 102A), die
bestimmt, ob der Abstand zwischen dem er-
kannten zweiten Fahrzeug (30) und dem ersten
Fahrzeug (1) gleich wie oder kürzer als ein vor-
bestimmter Abstand ist;
gekennzeichnet durch
eine Erzeugungseinrichtung (102; 102A), die
erste Information zum Bewegen des ersten
Fahrzeugs (1) in eine zweite Richtung zu einem
zweiten Straßenende erzeugt, falls die Bestim-
mungseinrichtung (102; 102A) bestimmt, dass
der Abstand zwischen dem erkannten zweiten
Fahrzeug (30) und dem ersten Fahrzeug (1)
gleich dem oder kürzer als der vorbestimmte Ab-
stand ist, wobei das zweite Straßenende gegen-
über einem ersten Straßenende liegt, zu wel-
chem eine erste Richtung zeigt, und die erste
Richtung eine Richtung ist, in die sich das erste
Fahrzeug (1) bewegt, wenn es das zweite Fahr-
zeug (30) überholt; und
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eine Ausgabeeinrichtung (104; 104A), die die
erzeugte erste Information ausgibt.

2. Informationsverarbeitungsvorrichtung nach An-
spruch 1, wobei
die Bestimmungseinrichtung (102; 102A) weiterhin
einen Bestimmungsprozess für ein Fortsetzen des
Überholens ausführt, zum Bestimmen, ob das erste
Fahrzeug (1) das erkannte zweite Fahrzeug (30)
wirklich überholen kann, auf einer Basis von nach
einer Bewegung des ersten Fahrzeugs (1) in der
zweiten Richtung erhaltener Erfassungsinformation;
die Erzeugungseinrichtung (103; 103A) zweite Infor-
mation zum Überholen des zweiten Fahrzeugs (30)
erzeugt, falls die Bestimmungseinrichtung (102;
102A) in dem Bestimmungsprozess für ein Fortset-
zen des Überholens bestimmt, dass das erste Fahr-
zeug (1) das erkannte zweite Fahrzeug (30) wirklich
überholen kann; und
die Ausgabeeinrichtung (104; 104A) die erzeugte
zweite Information ausgibt.

3. Informationsverarbeitungsvorrichtung nach An-
spruch 2, wobei
die Erkennungseinrichtung (101; 101A) weiterhin ei-
ne Person (50, 51, 53) erkennt, die sich in der Fahrt-
richtung befindet, auf einer Basis der nach der Be-
wegung erhaltenen Erfassungsinformation; und
die Bestimmungseinrichtung (102; 102A) den Be-
stimmungsprozess für ein Fortsetzen des Überho-
lens auf einer Basis einer Positionsbeziehung zwi-
schen der von der Erkennungseinrichtung (101;
101A) erkannten Person (50, 51, 53) und dem zwei-
ten Fahrzeug (30) ausführt.

4. Informationsverarbeitungsvorrichtung nach An-
spruch 3, wobei
die Erkennungseinrichtung (101) weiterhin das Ver-
halten oder einen Zustand der erkannten Person (50,
51, 53) erkennt; und
die Bestimmungseinrichtung (102; 102A) den Be-
stimmungsprozess für ein Fortsetzen des Überho-
lens weiterhin auf einer Basis des von der Erken-
nungseinrichtung erkannten Verhaltens oder Zu-
stands der Person (50, 51, 53) ausführt.

5. Informationsverarbeitungsvorrichtung nach An-
spruch 4, wobei die Erzeugungseinrichtung (103;
103A) bestimmt, wie sich das erste Fahrzeug (1) ver-
hält, wenn es das zweite Fahrzeug (30) überholt,
gemäß dem Verhalten oder dem Zustand der Person
(50, 51, 53), erkannt von der Erkennungseinrichtung
(101; 101A), falls die Bestimmungseinrichtung (102;
102A) in dem Bestimmungsprozess für eine Fortset-
zung des Überholens bestimmt, dass das erste Fahr-
zeug (1) das zweite Fahrzeug (30) wirklich überholen
kann, und die zweite Information zum Überholen des
zweiten Fahrzeugs (30) auf einer Basis des be-

stimmten Verhaltens des ersten Fahrzeugs (1) er-
zeugt.

6. Informationsverarbeitungsvorrichtung nach An-
spruch 5, wobei das Verhalten des ersten Fahrzeugs
(1) eine Fahrzeuggeschwindigkeit oder eine Fahr-
troute einschließt.

7. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 2 bis 6, wobei die Bestimmungsein-
richtung (102A) weiterhin die Gegenwart oder Ab-
wesenheit eines entgegenkommenden Fahrzeugs
(60) in der Fahrtrichtung auf einer Basis von nach
der Ausgabe der zweiten Information durch die Aus-
gabeeinrichtung (104A) erhaltener Erfassungsinfor-
mation bestimmt und einen zweiten Bestimmungs-
prozess für das Fortsetzen zum Bestimmen, ob das
Ausführen des Steuerns zum Überholen fortgesetzt
wird, gemäß einem Ergebnis der Bestimmung be-
züglich der Gegenwart oder Abwesenheit des ent-
gegenkommenden Fahrzeugs (60) ausführt.

8. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 3 bis 7, wobei
die Erfassungsinformation durch Bildaufnahme un-
ter Verwendung einer Kamera (11, 12, 13) erhaltene
Information enthält; und
die Erkennungseinrichtung (101; 101A) weiterhin ei-
nen Lieferanten der Erfassungsinformation von ei-
ner Frontkamera (11), die in der Lage ist, die Fahrt-
richtung abzubilden zu einer Seitenblickkamera
(12), die in der Lage ist, eine Richtung abzubilden,
die die Fahrtrichtung schneidet, nach dem Ausge-
ben der ersten Information umschaltet und eine Per-
son (50, 51, 53), die sich in der Fahrtrichtung befin-
det, auf einer Basis der Erfassungsinformation, die
ein von der Seitenblickkamera (12) erhaltenes Bild
ist, erkennt.

9. Informationsverarbeitungsvorrichtung nach An-
spruch 8, wobei die Seitenblickamera (12) eine
Fischaugenkamera ist.

10. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 1 bis 9, wobei
die Erkennungseinrichtung (101; 101A) weiterhin ein
sich bewegendes Objekt (54) in der zweiten Rich-
tung auf der Basis der Erfassungsinformation er-
kennt;
die Bestimmungseinrichtung (102; 102A) weiterhin
bestimmt, ob das sich bewegende Objekt (54) durch
die Erkennungseinrichtung (101; 101A) erkannt wur-
de, falls die Bestimmungseinrichtung (102; 102A)
bestimmt, dass der Abstand gleich dem oder kürzer
als der vorbestimmte Abstand ist; und
die Erzeugungseinrichtung (103; 103A) die erste In-
formation erzeugt, falls das sich bewegende Objekt
(54) nicht erkannt worden ist.
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11. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 1 bis 10, weiterhin umfassend eine
Präsentations-Steuereinrichtung (105; 105A), die
die Präsentation eines Ergebnisses der Bestimmung
durch die Bestimmungseinrichtung (102; 102A)
steuert.

12. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 1 bis 11, wobei die Bestimmungsein-
richtung (102; 102A) bestimmt, ob der Abstand
gleich dem oder kürzer als der vorbestimmte Ab-
stand ist, auf einer Basis von Karteninformation und
Positionsinformation des ersten Fahrzeugs (1) oder
des zweiten Fahrzeugs (30).

13. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 2 bis 9, wobei die erste Information
und die zweite Information Fahrzeugsteuerinforma-
tion zum Steuern des Fahrens des ersten Fahrzeugs
(1) enthalten.

14. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 2 bis 9, wobei die erste Information
und die zweite Information Information enthalten, die
einem Fahrer des ersten Fahrzeugs (1) präsentiert
wird.

15. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 1 bis 14, wobei
die erste Richtung eine Richtung zu einem rechten
Straßenende hin ist, wenn auf einer Basis der Fahrt-
richtung des ersten Fahrzeugs (1) betrachtet; und
die zweite Richtung eine Richtung zu einem linken
Straßenende hin ist, wenn auf einer Basis der Fahrt-
richtung des ersten Fahrzeugs (1) betrachtet.

16. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 1 bis 14, wobei
die erste Richtung eine Richtung zu einem linken
Straßenende hin ist, wenn auf einer Basis der Fahrt-
richtung des ersten Fahrzeugs (1) betrachtet; und
die zweite Richtung eine Richtung zu einem rechten
Straßenende hin ist, wenn auf einer Basis der Fahrt-
richtung des ersten Fahrzeugs (1) betrachtet.

17. Informationsverarbeitungsvorrichtung nach einem
der Ansprüche 1 bis 16, weiterhin umfassend eine
Beschaffungseinrichtung, die eine Verkehrsregel an
einem Ort, wo das erste Fahrzeug (1) fährt, be-
schafft, wobei die Erzeugungseinrichtung (103;
103A) die erste Richtung und die zweite Richtung
auf einer Basis der beschafften Verkehrsregel be-
stimmt.

18. Nicht-flüchtiges computerlesbares Aufzeichnungs-
medium, welches ein Programm speichert, zum Ver-
anlassen eines Computers (10; 10A), um:

ein zweites Fahrzeug (30) zu erkennen (S1;
S101), das sich in einer Fahrtrichtung eines ers-
ten Fahrzeugs (1) befindet, auf einer Basis von
Erfassungsinformation (original: sensing infor-
mation), erhalten von einem an einer Außensei-
te des ersten Fahrzeugs (1) angebrachten Sen-
sor (11, 12, 13); und
zu bestimmen (S2; S102), ob der Abstand zwi-
schen dem erkannten zweiten Fahrzeug (30)
und dem ersten Fahrzeug (1) gleich wie oder
kürzer als ein vorbestimmter Abstand ist;
dadurch gekennzeichnet, dass das Pro-
gramm den Computer (10; 10A) weiterhin ver-
anlasst, um
erste Information zum Bewegen (S3; S105) des
ersten Fahrzeugs (1) in eine zweite Richtung zu
einem zweiten Straßenende zu erzeugen, falls
der Bestimmungsschritt (S2; S102) bestimmt,
dass der Abstand zwischen dem erkannten
zweiten Fahrzeug (30) und dem ersten Fahr-
zeug (1) gleich dem oder kürzer als der vorbe-
stimmte Abstand ist, wobei das zweite Straße-
nende gegenüber einem ersten Straßenende
liegt, zu welchem eine erste Richtung zeigt, und
die erste Richtung eine Richtung ist, in die sich
das erste Fahrzeug (1) bewegt, wenn es das
zweite Fahrzeug (30) überholt; und
die erzeugte erste Information auszugeben.

Revendications

1. Appareil de traitement de l’information monté sur un
premier véhicule (1), comprenant :

un dispositif de reconnaissance (101 ; 101A) qui
reconnaît un second véhicule (30) présent dans
la direction de déplacement du premier véhicule
(1) sur la base d’informations de détection ob-
tenue à partir d’un capteur (11, 12, 13) fixé à
l’extérieur du premier véhicule (1), et
un dispositif de détermination (102 ; 102A) qui
détermine si la distance entre le second véhicule
(30) reconnu et le premier véhicule (1) est ou
non égale ou plus courte qu’une distance pré-
déterminée,
caractérisé par
un générateur (103 ; 103A) qui génère des pre-
mières informations permettant de déplacer le
premier véhicule (1) dans une seconde direction
vers une seconde fin de route dans le cas où le
dispositif de détermination (102 ; 102A) a déter-
miné que la distance entre le second véhicule
(30) reconnu et le premier véhicule (1) est égale
ou plus courte que la distance prédéterminée,
la seconde fin de route étant opposée à une pre-
mière fin de route dans laquelle est orientée la
première direction, et la première direction re-
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présentant une direction dans laquelle le pre-
mier véhicule (1) se déplace lorsqu’il double le
second véhicule (30), et
un dispositif de sortie (104 ; 104A) qui délivre
en sortie les premières informations générées.

2. Appareil de traitement de l’information selon la re-
vendication 1, dans lequel :

le dispositif de détermination (102 ; 102A) effec-
tue en outre un traitement de détermination de
poursuite de dépassement permettant de déter-
miner si le premier véhicule (1) peut ou non dé-
passer réellement le second véhicule (30) re-
connu sur la base d’informations de détection
obtenues après un mouvement du premier vé-
hicule (1) dans la seconde direction,
le générateur (103 ; 103A) génère des secon-
des informations permettant le dépassement du
second véhicule (30) dans le cas où le dispositif
de détermination (102 ; 102A) a déterminé, lors
du traitement de détermination de poursuite de
dépassement, que le premier véhicule (1) peut
réellement dépasser le second véhicule (30) re-
connu, et
le dispositif de sortie (104 ; 104A) délivre en sor-
tie les secondes informations générées.

3. Appareil de traitement de l’information selon la re-
vendication 2, dans lequel :

le dispositif de reconnaissance (101 ; 101A) re-
connaît en outre une personne (50, 51, 53) qui
est présente dans la direction de déplacement
sur la base des informations de détection obte-
nues après le mouvement, et
le dispositif de détermination (102 ; 102A) effec-
tue le traitement de détermination de poursuite
de dépassement sur la base de la relation de
position entre la personne (50, 51, 53) reconnue
par le dispositif de reconnaissance (101 ; 101A)
et le second véhicule (30).

4. Appareil de traitement de l’information selon la re-
vendication 3, dans lequel :

le dispositif de reconnaissance (101) reconnaît
en outre le comportement ou l’état de la person-
ne (50, 51, 53) reconnue, et
le dispositif de détermination (102 ; 102A) effec-
tue en outre le traitement de détermination de
poursuite de dépassement sur la base du com-
portement ou de l’état de la personne (50, 51,
53) reconnue par le dispositif de reconnaissan-
ce.

5. Appareil de traitement de l’information selon la re-
vendication 4, dans lequel le générateur (103 ; 103A)

détermine comment le premier véhicule (1) se com-
porte lorsqu’il dépasse le second véhicule (30) en
fonction du comportement ou de l’état de la personne
(50, 51, 53) reconnue par le dispositif de reconnais-
sance (101 ; 101A) dans le cas où le dispositif de
détermination (102 ; 102A) a déterminé, lors du trai-
tement de détermination de poursuite de dépasse-
ment, que le premier véhicule (1) peut réellement
dépasser le second véhicule (30) sur la base du com-
portement déterminé du premier véhicule (1).

6. Appareil de traitement de l’information selon la re-
vendication 5, dans lequel le comportement du pre-
mier véhicule (1) inclut la vitesse du véhicule ou la
route de déplacement.

7. Appareil de traitement de l’information selon l’une
quelconque des revendications 2 à 6, dans lequel le
dispositif de détermination (102A) définit en outre la
présence ou l’absence d’un véhicule arrivant en sens
inverse (60) dans la direction de déplacement sur la
base d’informations de détection obtenues après la
fourniture des secondes informations par le dispositif
de sortie (104A), et il effectue un second traitement
de détermination de poursuite permettant de déter-
miner si l’exécution de la commande de dépasse-
ment se poursuit ou non en fonction du résultat de
la détermination concernant la présence ou l’absen-
ce du véhicule arrivant en sens inverse (60).

8. Appareil de traitement de l’information selon l’une
quelconque des revendications 3 à 7, dans lequel :

les informations de détection incluent des infor-
mations obtenues par imagerie en utilisant un
appareil de prise de vues (11, 12, 13), et
le dispositif de reconnaissance (101 ; 101A)
commute en outre le fournisseur d’informations
de détection depuis un appareil de prise de vues
avant (11) qui peut mettre en image la direction
de déplacement jusqu’à un appareil de prise de
vues latérales (12) qui peut mettre en image une
direction qui croise la direction de déplacement
après la fourniture en sortie des premières in-
formations, et qui reconnaît une personne (50,
51, 53) présente dans la direction de déplace-
ment sur la base des informations de détection
qui sont une image obtenue par l’appareil de
prise de vues latérales (12).

9. Appareil de traitement de l’information selon la re-
vendication 8, dans lequel l’appareil de prise de vues
latérales (12) est un appareil à objectif très grand
angulaire.

10. Appareil de traitement de l’information selon l’une
quelconque des revendications 1 à 9, dans lequel :
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le dispositif de reconnaissance (101 ; 101A) re-
connaît en outre un objet mobile (54) dans la
seconde direction sur la base des informations
de détection,
le dispositif de détermination (102 ; 102A) dé-
termine en outre si l’objet mobile (54) a ou non
été reconnu par le dispositif de reconnaissance
(101 ; 101A) dans le cas où le dispositif de dé-
termination (102 ; 102A) a déterminé que la dis-
tance est égale ou plus courte que la distance
prédéterminée, et
le générateur (103 ; 103A) génère les premières
informations dans le cas où l’objet mobile (54)
n’a pas été reconnu.

11. Appareil de traitement de l’information selon l’une
quelconque des revendications 1 à 10, comprenant
en outre un contrôleur de présentation (105 ; 105A)
qui pilote la présentation du résultat de la détermi-
nation effectuée par le dispositif de détermination
(102 ; 102A).

12. Appareil de traitement de l’information selon l’une
quelconque des revendications 1 à 11, dans lequel
le dispositif de détermination (102 ; 102A) définit si
la distance est ou non égale ou plus courte que la
distance prédéterminée sur la base d’informations
d’une carte et d’informations de position du premier
véhicule (1) ou du second véhicule (30).

13. Appareil de traitement de l’information selon l’une
quelconque des revendications 2 à 9, dans lequel
les premières informations et les secondes informa-
tions incluent des informations de commande de vé-
hicule permettant de piloter le déplacement du pre-
mier véhicule (1).

14. Appareil de traitement de l’information selon l’une
quelconque des revendications 2 à 9, dans lequel
les premières informations et les secondes informa-
tions incluent des informations présentées au con-
ducteur du premier véhicule (1).

15. Appareil de traitement de l’information selon l’une
quelconque des revendications 1 à 14, dans lequel :

la première direction est la direction dirigée vers
une fin de route à droite lorsqu’elle est visualisée
sur la base de la direction de déplacement du
premier véhicule (1), et
la seconde direction est une direction dirigée
vers une fin de route à gauche lorsqu’elle est
visualisée sur la base de la direction de dépla-
cement du premier véhicule (1).

16. Appareil de traitement de l’information selon l’une
quelconque des revendications 1 à 14, dans lequel :

la première direction et une direction dirigée vers
une fin de route à gauche lorsqu’elle est visua-
lisée sur la base de la direction de déplacement
du premier véhicule (1), et
la seconde direction est une direction dirigée
vers une fin de route à droite lorsqu’elle est vi-
sualisée sur la base de la direction de déplace-
ment du premier véhicule (1).

17. Appareil de traitement de l’information selon l’une
quelconque des revendications 1 à 16, comprenant
en outre un dispositif d’acquisition qui acquiert une
règle de trafic dans un emplacement vers lequel se
déplace le premier véhicule (1), le générateur (103 ;
103A) déterminant la première direction et la secon-
de direction sur la base de la règle de trafic acquise.

18. Support non transitoire d’enregistrement pouvant
être lu par ordinateur stockant un programme per-
mettant d’amener un ordinateur (10 ; 10A) à :

reconnaître (S1 ; S101) un second véhicule (30)
qui est présent dans la direction de déplacement
d’un premier véhicule (1) sur la base d’informa-
tions de détection obtenues auprès d’un capteur
(11, 12, 13) fixé à l’extérieur du premier véhicule
(1), et
déterminer (S2 ; S102) si la distance entre le
second véhicule (30) reconnu et le premier vé-
hicule (1) est ou non égale ou plus courte qu’une
distance prédéterminée,
caractérisé en ce que ledit programme amène
en outre l’ordinateur (10 ; 10A) à :

générer des premières informations per-
mettant de déplacer (S3 ; S105) le premier
véhicule (1) dans une seconde direction
vers une seconde fin de route dans le cas
où l’étape de détermination (S2 ; S102) a
déterminé que la distance entre le second
véhicule (30) reconnu et le premier véhicule
(1) est égale ou plus courte que la distance
prédéterminée, la seconde fin de route
étant opposée à une première fin de route
vers laquelle est orientée la première direc-
tion, et la première direction représentant
une direction dans laquelle se déplace le
premier véhicule (1) lorsqu’il dépasse le se-
cond véhicule (30), et
délivrer en sortie les premières informations
générées.
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