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DRIVING SUPPORT METHOD AND
DRIVING SUPPORT DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a driving support
method and a driving support device.

BACKGROUND ART

[0002] Conventionally, an invention has been known in
which an own vehicle automatically follows a preceding
vehicle (Patent Literature 1). The invention described in
Patent Literature 1 detects the number of start requests input
from the driver of the own vehicle when the own vehicle is
stopped waiting for a signal and sets a start permission
period according to the detected number of start requests.

CITATION LIST

Patent Literature

[0003] Patent Literature 1: International Publication
No. 2017/009940

SUMMARY OF INVENTION

Technical Problem

[0004] According to the invention described in Patent
Literature 1, there is a possibility that the driver’s attention
may be reduced in a waiting period from the detection of the
start request to the fulfillment of the preset start condition of
the own vehicle. Therefore, when the waiting period is long,
there is a possibility that the driver cannot quickly respond
to the start of the own vehicle.

[0005] The present invention has been made in view of the
above problems, and an object of the present invention is to
provide a driving support method and a driving support
device that can secure a time until the driver’s attention is
restored when the own vehicle is made to follow the
preceding vehicle and started.

Solution to Problem

[0006] A driving support method and a driving support
device, according to an aspect of the present invention, set
a timing to start an own vehicle based on an elapsed time
from a stop of the own vehicle to a start of a preceding
vehicle existing in front of the own vehicle, wherein the
timing in case that the elapsed time is long is later than the
timing in case that the elapsed time is short, and start the
own vehicle at the set timing by following the preceding
vehicle.

Advantageous Effects of Invention

[0007] According to the present invention, it is possible to
secure a time until the driver’s attention is restored when the
own vehicle is made to follow the preceding vehicle and
started.

BRIEF DESCRIPTION OF DRAWINGS

[0008] FIG. 1 is a block diagram illustrating a configura-
tion of a driving support device according to an embodiment
of the present invention.
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[0009] FIG. 2 is a flowchart illustrating a processing of the
driving support device according to the embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0010] Hereinafter, embodiments of the present invention
will be described with reference to the drawings. In the
description of the drawings, the same items are designated
by the same reference numerals and duplicate description
will be omitted.

[0011] [Configuration of Driving Support Device]

[0012] A configuration example of the driving support
device 1 will be described with reference to FIG. 1. The
driving support device 1 is mounted on an own vehicle
having an automatic driving function. The automatic driving
function includes ACC (Adaptive Cruise Control), lane
keeping, auto lane change, auto parking, and the like, but in
the present embodiment, the driving support device 1 is
mainly used for ACC. ACC is an automatic driving function
that automatically controls acceleration/deceleration of the
own vehicle up to a set speed set in advance by the user to
follow the preceding vehicle. Vehicle distance control is also
performed so as to maintain the distance between the
vehicles according to the set speed at this time.

[0013] The follow-up control also includes a control for
following the preceding vehicle after detecting the start of
the preceding vehicle while the vehicle is stopped such as
waiting for a signal or in a traffic jam.

[0014] As shown in FIG. 1, the driving support device 1
includes a camera 10, a radar 11, a sonar 12, a vehicle speed
sensor 13, a GPS receiver 14, a switch 15, a controller 20,
a steering actuator 30, an accelerator pedal actuator 31 and
a brake actuator 32. In addition, the driving support device
1 may include a navigation device (not shown).

[0015] A plurality of cameras 10 are installed in the front,
side, rear, side mirrors, etc. of the own vehicle. The camera
10 has an image pickup device such as a CCD (charge-
coupled device) or a CMOS (complementary metal oxide
semiconductor). The camera 10 detects objects existing
around the own vehicle (pedestrians, bicycles, two-wheeled
vehicles, other vehicles, etc.) and information around the
own vehicle (lane markings, traffic lights, signs, pedestrian
crossings, intersections, etc.). The camera 10 outputs the
captured image to the controller 20.

[0016] A plurality of radars 11 are installed in the front,
front side, rear side, etc. of the own vehicle. The radar 11
emits radio waves to an object around the own vehicle and
measures the reflected wave to measure the distance and
direction to the object. The radar 11 outputs the measured
data to the controller 20.

[0017] The sonar 12 is installed on the front bumper or
front grill. The sonar 12 emits ultrasonic waves and mea-
sures the reflected waves to measure the distance and
direction to an object in the vicinity of the own vehicle (for
example, about 1 to 2 m). The sonar 12 outputs the measured
data to the controller 20.

[0018] The vehicle speed sensor 13 detects the speed of
the own vehicle and outputs the detected speed to the
controller 20.

[0019] The GPS receiver 14 detects the position informa-
tion of the own vehicle on the ground by receiving the radio
wave from the artificial satellite. The position information of
the own vehicle detected by the GPS receiver 14 includes
latitude information and longitude information. The method
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of detecting the position information of the own vehicle is
not limited to using the GPS receiver 14. For example, the
position may be estimated using a method called odometry.
The odometry is a method of estimating the position of the
own vehicle by acquiring the movement amount and the
movement direction of the own vehicle according to the
rotation angle and the rotation angular velocity of the own
vehicle. The place where the GPS receiver 14 is installed is
not particularly limited, but as an example, the GPS receiver
14 is installed on the instrument panel of the own vehicle.
The GPS receiver 14 outputs the detected position informa-
tion to the controller 20.

[0020] A plurality of switches 15 are installed on the
steering wheel. The plurality of switches 15 include a switch
for adjusting the set speed controlled by the ACC, a switch
for setting the distance between the vehicles when the ACC
is performed, and a switch for a follow-up running when the
preceding vehicle starts. In the present embodiment, the
switch will be described as a physical switch, but the switch
15 is not limited thereto. The switch may be a virtual switch.
When the switch 15 is a virtual switch, the switch 15 may
be displayed on the touch panel used in the navigation
device.

[0021] The controller 20 is an electronic control unit
(ECU) Electronic Control unit having a CPU (Central Pro-
cessing Unit), a ROM (Read Only Memory), a RAM (Ran-
dom Access Memory), a CAN (Controller Area Network)
communication circuit, and the like.

[0022] A computer program for functioning as the driving
support device 1 is installed in the controller 20. By execut-
ing the computer program, the controller 20 functions as a
plurality of information processing circuits included in the
driving support device 1. Here, an example is shown in
which a plurality of information processing circuits included
in the driving support device 1 are realized by software.
However, it is also possible to configure information pro-
cessing circuits by preparing dedicated hardware for execut-
ing each of the following information processing. Further, a
plurality of information processing circuits may be config-
ured by individual hardware.

[0023] The controller 20 includes a lane detection unit 21,
a preceding vehicle detection unit 22 (acquisition unit), a
following traveling unit 23 (travel control unit), a determi-
nation condition setting unit 24 (setting unit), and a deter-
mination unit 25 as a plurality of information processing
circuits.

[0024] The lane detection unit 21 detects a lane in which
the own vehicle is traveling by using the image acquired
from the camera 10. Specifically, the lane detection unit 21
extracts a lane marking from the image and detects the lane
in which the own vehicle travels. The lane detection unit 21
may further detect the lane in which the own vehicle is
traveling by additionally using the position information of
the own vehicle.

[0025] The preceding vehicle detection unit 22 (acquisi-
tion unit) detects the preceding vehicle existing in front of
the own vehicle by using the image acquired from the
camera 10. Further, the preceding vehicle detection unit 22
detects a distance between the own vehicle and the preced-
ing vehicle, a relative speed of the preceding vehicle with
respect to the own vehicle, and the like by using the data
acquired from the radar 11. In the present embodiment, the
preceding vehicle is defined as a vehicle traveling in the
same lane as the own vehicle. Further, the preceding vehicle
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detection unit 22 acquires an elapsed time from when the
own vehicle stops to when the preceding vehicle starts.
[0026] The determination unit 25 detects that the own
vehicle or the preceding vehicle has started based on the
detection results of the vehicle speed sensor 13 and the
preceding vehicle detection unit 22. Further, the determina-
tion unit 25 acquires a type of the road on which the own
vehicle travels based on the position of the own vehicle from
a navigation device (not shown), and sets a “set time”
according to the type of the road on which the own vehicle
travels.

[0027] Here, the “set time” may be set to various values
according to the type of road on which the own vehicle
travels. For example, in a case that the own vehicle is
traveling on a general road, a first predetermined time is set
as the set time, and in a case that the own vehicle is traveling
on the highway or the motorway, a second predetermined
time longer than the first predetermined time may be set as
the set time. For example, the first predetermined time is
about 3 seconds, and the second predetermined time is about
30 seconds. In addition, the “set time” may be set based on
the user’s instruction.

[0028] Based on the detection result of the preceding
vehicle detection unit 22, the determination unit 25 deter-
mines whether the preceding vehicle has started within the
set time after the own vehicle has stopped. In addition, the
determination unit 25 determines whether the “determina-
tion condition” set by the determination condition setting
unit 24, which will be described later, is satisfied based on
the detection result of the preceding vehicle detection unit
22.

[0029] In addition, the determination unit 25 may display,
sound, and vibrate that the own vehicle or the preceding
vehicle has started via an output device (for example, a
display, a warning light, a speaker, a vibrator) (not shown)
to notify the user.

[0030] The determination condition setting unit 24 (setting
unit) sets “determination condition” for determining that the
own vehicle can start based on the elapsed time from when
the own vehicle stops to when the preceding vehicle starts.
Since it can be determined that the own vehicle can be
started at the timing when it is determined that the deter-
mination condition is satisfied, the timing at which the
determination condition is satisfied and the timing at which
the own vehicle is started can be substantially equated.
Therefore, in the following, the timing at which the deter-
mination condition is satisfied and the timing at which the
own vehicle is started will be described without particular
distinction.

[0031] According to the determination condition set by the
determination condition setting unit 24, the timing to start
the own vehicle in case that the elapsed time is long is set
later than the timing to start the own vehicle in case that the
elapsed time is short. The determination condition setting
unit 24 may set the timing for starting the own vehicle based
on the determination condition, or may set the timing itself
for starting the own vehicle.

[0032] Further, the determination condition setting unit 24
may set a condition: “the distance between the preceding
vehicle and the own vehicle is equal to or greater than the
predetermined distance” as the determination condition.
Here, the determination condition setting unit 24 sets the
predetermined distance based on the elapsed time. For
example, the determination condition setting unit 24 may set
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the predetermined distance longer in a case that the elapsed
time is longer than the predetermined distance set in a case
that the elapsed time is short. The determination condition
setting unit 24 may set the predetermined distance longer as
the elapsed time increases.

[0033] According to the determination condition set in this
way, after the preceding vehicle starts, the starting of the
own vehicle is restricted until the distance between the
preceding vehicle and the own vehicle gradually increases
and reaches the predetermined distance. Therefore, the tim-
ing to start the own vehicle in case that the elapsed time is
long is set later than the timing to start the own vehicle in
case that the elapsed time is short.

[0034] Further, the determination condition setting unit 24
may set a condition: “the speed of the preceding vehicle is
equal to or higher than the predetermined speed” as the
determination condition. Here, the determination condition
setting unit 24 sets the predetermined speed based on the
elapsed time. For example, the determination condition
setting unit 24 may set the predetermined speed higher in a
case that the elapsed time is longer than the predetermined
speed set in a case that the elapsed time is short. The
determination condition setting unit 24 may set the prede-
termined speed higher as the elapsed time becomes longer.
[0035] According to the determination conditions set in
this way, after the preceding vehicle starts, the starting of the
own vehicle is restricted until the vehicle speed of the
preceding vehicle gradually increases to the predetermined
speed or higher. Therefore, the timing to start the own
vehicle in case that the elapsed time is long is set later than
the timing to start the own vehicle in case that the elapsed
time is short.

[0036] The following traveling unit 23 (travel control unit)
performs a follow-up running control to control the own
vehicle so that the own vehicle automatically follows the
preceding vehicle and travels. Specifically, when the user
turns on the switch for starting the ACC, the following
traveling unit 23 controls the steering actuator 30, the
accelerator pedal actuator 31, and the brake actuator 32, and
makes the own vehicle follow the preceding vehicle with a
speed set in advance by the user as an upper limit. At this
time, the following traveling unit 23 also performs inter-
vehicle distance control so as to maintain the distance
between the preceding vehicle and the own vehicle, accord-
ing to the set speed. The user can also specify the distance
between the preceding vehicle and the own vehicle.

[0037] If the preceding vehicle is not detected when the
user turns on the switch for starting the ACC, the following
traveling unit 23 causes the own vehicle to travel at a
constant speed at the set speed. If the speed is not set, the
following traveling unit 23 may automatically drive the own
vehicle up to the legal speed of the road on which the own
vehicle is currently traveling.

[0038] The following traveling unit 23 may set a rate of
change in acceleration when the own vehicle starts, based on
the elapsed time. More specifically, the following traveling
unit 23 may set the rate of change in acceleration of the own
vehicle in case that the elapsed time is long smaller than the
rate of change in acceleration of the own vehicle in case that
the elapsed time is short. Further, the following traveling
unit 23 may set the acceleration at the time of starting of the
own vehicle so that the rate of change of the acceleration at
the time of starting of the own vehicle becomes smaller as
the elapsed time becomes longer. That is, the longer the set
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time is, the more slowly the own vehicle controlled by the
following traveling unit 23 starts accelerating.

[0039] Based on the determination result of the determi-
nation unit 25, the following traveling unit 23 may perform
the follow-up running control described above in a case that
the determination condition set by the determination condi-
tion setting unit 24 is satisfied after the preceding vehicle
starts within the set time after the own vehicle stops. On the
other hand, the following traveling unit 23 may keep the
own vehicle stand by while the vehicle is parked in a case
that the preceding vehicle does not start within the set time
after the own vehicle has stopped or in a case that the
determination condition is not satisfied.

[0040] [Processing Procedure of the Driving Support
Device]
[0041] Next, the processing procedure of the driving sup-

port device according to the present embodiment will be
described with reference to the flowchart of FIG. 2. The
process of the driving support device shown in FIG. 2 may
be repeatedly executed at a predetermined cycle.

[0042] In step S101, the determination unit 25 determines
whether the own vehicle is located on the predetermined
road (for example, a highway or a motorway).

[0043] In a case that it is determined that the own vehicle
is not located on the predetermined road (NO in step S101),
the determination unit 25 sets the first predetermined time as
the set time in step S105.

[0044] On the other hand, in a case that it is determined
that the own vehicle is located on the predetermined road
(YES in step S101), the determination unit 25 sets the
second predetermined time as the set time in step S103.
[0045] In step S107, the determination condition setting
unit 24 sets “determination condition” for determining that
the own vehicle can start.

[0046] In step S109, the determination unit 25 determines
whether the determination condition set by the determina-
tion condition setting unit 24 is satisfied.

[0047] Ina case thatit is determined that the determination
condition is not satisfied (NO in step S109), in step S115, the
following traveling unit 23 keeps the own vehicle stand by
while being stopped.

[0048] On the other hand, in a case that it is determined
that the determination condition is satisfied (YES in step
S109), the following traveling unit 23 sets the acceleration
at the time of starting of the own vehicle in step S111. Then,
in step S113, the following traveling unit 23 controls the
own vehicle so that the own vehicle starts at the set accel-
eration.

Effect of Embodiments

[0049] As explained in detail above, a driving support
method and a driving support device according to the
present embodiment, when starting an own vehicle by
following a preceding vehicle existing in front of the own
vehicle, acquire an elapsed time from a stop of the own
vehicle to a start of the preceding vehicle, set a timing to
start the own vehicle based on the elapsed time, wherein the
timing in case that the elapsed time is long is later than the
timing in case that the elapsed time is short, and start the
own vehicle at the timing.

[0050] As a result, it is possible to secure a time until the
driver’s attention is restored when the own vehicle is made
to follow the preceding vehicle and started. Further, in a case
that the elapsed time is long, it is determined that the own
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vehicle can start at a later timing, and the own vehicle starts
at a timing when the preceding vehicle moves farther from
the own vehicle. As a result, the discomfort felt by the user
can be reduced.

[0051] In addition, after the own vehicle has stopped, it is
possible to realize a flexible start of the own vehicle as the
preceding vehicle starts. For example, if the elapsed time is
long, it is determined that the own vehicle can start at a later
timing. Thus, it is possible to secure the time until the system
of the own vehicle (including engine, navigation, and other
vehicle control systems, etc.) is started before the timing of
the start of the own vehicle. As a result, it is possible to
reduce the load on the system of the own vehicle that may
occur at the time of starting of the system.

[0052] Ifthe elapsed time is short, it is determined that the
own vehicle can start at an early timing, but in this case, it
can be determined that it is not necessary to stop the system
of the own vehicle. Therefore, it is possible to avoid unnec-
essary stoppage of the system and reduce the load on the
system of the own vehicle.

[0053] Restoration of the driver’s attention is described. In
a case that the elapsed time is long, the time from when the
own vehicle stops to when the vehicle starts again becomes
long, and a situation may occur in which the user’s attention
may be reduced. In such a situation, the distance between the
own vehicle and the preceding vehicle at the time of starting
the own vehicle becomes long. Thus, it is possible to secure
the time necessary for the user’s attention to recover while
the own vehicle starts and the own vehicle approaches the
preceding vehicle. As a result, the user can start the opera-
tion with a margin. In addition, the user can stay in the
vehicle with a margin while the own vehicle is controlled to
follow the preceding vehicle.

[0054] Here, “the user can start the operation with a
margin” means that that the user has time to pay attention to
the driving operation by recovering his/her attention and by
grasping the steering wheel of the own vehicle. Further, “the
user can stay in the vehicle with a margin” means that the
user has time to take an appropriate posture according to the
running of the own vehicle.

[0055] In a case that the elapsed time is short, it is
determined that the own vehicle can start at an early timing,
and thus, the time from when the own vehicle stops to when
it starts again becomes shorter. Therefore, it is possible to
secure the follow ability of the own vehicle to the start of the
preceding vehicle.

[0056] Further, the driving support method and the driving
support device according to the present embodiment may set
a predetermined distance based on the elapsed time, wherein
the predetermined distance in case that the elapsed time is
long is longer than the predetermined distance in case that
the elapsed time is short, and may start the own vehicle in
a case that distance between the preceding vehicle and the
own vehicle becomes the predetermined distance or greater.
[0057] Thus, in a case that the elapsed time is long, it is
possible to secure a long distance between the own vehicle
and the preceding vehicle when the own vehicle starts. As a
result, even in a situation where the user’s attention may be
reduced, it is possible to secure the time required for the
user’s attention to recover while the own vehicle starts and
the own vehicle approaches the preceding vehicle.

[0058] Further, in a case that the elapsed time is short, the
distance between the own vehicle and the preceding vehicle
at the time of starting the own vehicle becomes short, so that
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it is possible to secure the followability of the own vehicle
to the start of the preceding vehicle.

[0059] Further, the driving support method and the driving
support device according to the present embodiment may set
a predetermined speed based on the elapsed time, wherein
the predetermined speed in case that the elapsed time is long
is higher than the predetermined speed in case that the
elapsed time is short, and may start the own vehicle in a case
that a speed of the preceding vehicle becomes equal to or
higher than the predetermined speed.

[0060] Thus, in a case that the elapsed time is long, the
relative speed between the own vehicle and the preceding
vehicle can be increased. As a result, even in a situation
where the user’s attention may be reduced, it is possible to
secure the time required for the user’s attention to recover
while the own vehicle starts and the own vehicle approaches
the preceding vehicle.

[0061] Further, in a case that the elapsed time is short, the
relative speed between the own vehicle and the preceding
vehicle becomes small, so that it is possible to secure the
followability of the own vehicle to the start of the preceding
vehicle.

[0062] Further, in the driving support method and the
driving support device according to the present embodiment,
a rate of change in acceleration of the own vehicle in case
that the elapsed time is long may be set smaller than a rate
of change in acceleration of the own vehicle in case that the
elapsed time is short. As a result, in a case that the elapsed
time is long, the acceleration at the time of starting the own
vehicle gradually increases. Therefore, even in a situation
where the time becomes long from when the own vehicle
stops to when the own vehicle starts again and the user’s
attention may be reduced, it is possible to secure the time
required for your attention to recover while the own vehicle
starts and approaches the preceding vehicle. As a result, the
user can start the operation with a margin.

[0063] Further, the driving support method and the driving
support device according to the present embodiment may
determine whether or not the own vehicle is located on the
predetermined road, may set a first predetermined time as a
set time in case of determining that the own vehicle is not
located on the predetermined road, may set a second pre-
determined time longer than the first predetermined time as
the set time in a case of determining that the own vehicle is
located on the predetermined road, and may start the own
vehicle in a case that the preceding vehicle starts within the
set time after the own vehicle has stopped. In particular, the
predetermined road may be a highway or a motorway. As a
result, the set time can be set longer on the predetermined
road where the frequency of crossing of such as a pedestrian
or a bicycle is low, and the number of times the user operates
the own vehicle can be reduced.

[0064] On the other hand, on roads where the frequency of
crossing of such as a pedestrian or a bicycle is high, the set
time is set short, and the inter-vehicle distance between the
own vehicle and the preceding vehicle can be reduced. As a
result, the possibility that a pedestrian, a bicycle, or the like
passes between the own vehicle and the preceding vehicle
can be reduced, and factors that hinder the followability of
the own vehicle to the preceding vehicle can be reduced.
[0065] Respective functions described in the above
embodiment may be implemented by one or plural process-
ing circuits. The processing circuits include programmed
processors, electrical circuits, etc., as well as devices such as
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application specific integrated circuits (ASIC) and circuit
components arranged to perform the described functions,
etc.

[0066] Although the contents of the present invention have
been described above with reference to the embodiment, the
present invention is not limited to these descriptions, and it
will be apparent to those skilled in the art that various
modifications and improvements can be made. It should not
be construed that the present invention is limited to the
descriptions and the drawings that constitute a part of the
present disclosure. On the basis of the present disclosure,
various alternative embodiments, practical examples, and
operating techniques will be apparent to those skilled in the
art.

[0067] It is needless to mention that the present invention
also includes various embodiments that are not described
herein. Therefore, the technical scope of the present inven-
tion is to be defined only by the invention specifying matters
according to the scope of claims appropriately obtained from
the above descriptions.

REFERENCE SIGNS LIST

[0068] 1 driving support device

[0069] 10 camera

[0070] 11 radar

[0071] 12 sonar

[0072] 13 vehicle speed sensor

[0073] 14 GPS receiver

[0074] 15 switch

[0075] 20 controller

[0076] 21 lane detection unit

[0077] 22 preceding vehicle detection unit (acquisition
unit)

[0078] 23 following traveling unit (travel control unit)

[0079] 24 determination condition setting unit (setting
unit)

[0080] 25 determination unit

[0081] 30 steering actuator

[0082] 31 accelerator pedal actuator

[0083] 32 brake actuator

1. A driving support method for controlling a controller to
start an own vehicle by following a preceding vehicle
existing in front of the own vehicle, comprising:

acquiring an elapsed time from a stop of the own vehicle

to a start of the preceding vehicle,

setting a timing to start the own vehicle based on the

elapsed time, wherein the timing in case that the
elapsed time is long is later than the timing in case that
the elapsed time is short, and

starting the own vehicle at the timing.

2. The driving support method according to claim 1,
further comprising:
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setting a predetermined distance based on the eclapsed
time, wherein the predetermined distance in case that
the elapsed time is long is longer than the predeter-
mined distance in case that the elapsed time is short,
and

starting the own vehicle in a case that distance between
the preceding vehicle and the own vehicle becomes the
predetermined distance or greater.

3. The driving support method according to claim 1 or 2,

further comprising:

setting a predetermined speed based on the elapsed time,
wherein the predetermined speed in case that the
elapsed time is long is higher than the predetermined
speed in case that the elapsed time is short, and

starting the own vehicle in a case that a speed of the
preceding vehicle becomes equal to or higher than the
predetermined speed.

4. The driving support method according to any one of

claims 1 to 3, wherein

a rate of change in acceleration of the own vehicle in case
that the elapsed time is long is set smaller than a rate of
change in acceleration of the own vehicle in case that
the elapsed time is short.

5. The driving support method according to any one of

claims 1 to 4, further comprising:

determining whether the own vehicle is located on the
predetermined road,

setting a first predetermined time as a set time in case of
determining that the own vehicle is not located on the
predetermined road,

setting a second predetermined time longer than the first
predetermined time as the set time in a case of deter-
mining that the own vehicle is located on the prede-
termined road, and

starting the own vehicle in a case that the preceding
vehicle starts within the set time after the own vehicle
has stopped.

6. The driving support method according to claim 5,

wherein

the predetermined road is a highway or a motorway.

7. A driving support device for starting an own vehicle by
following a preceding vehicle existing in front of the own
vehicle, comprising:

an acquisition unit configured to acquire an elapsed time
from a stop of the own vehicle to a start of the
preceding vehicle,

a setting unit configured to set a timing to start the own
vehicle based on the elapsed time, wherein the timing
in case that the elapsed time is long is later than the
timing in case that the elapsed time is short, and

a travel control unit configured to start the own vehicle at
the timing.



