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(57) Abstract: To provide a vehicle control device and a vehicle control system that can suppress a vehicle behavior not intended by
a driver from occurring after the collision. A vehicle control system 1 and a vehicle control device 9 include a vehicle speed control
unit 91 capable of executing a vehicle speed control for automatically accelerating a vehicle 2 regardless of an accelerator operation,
the vehicle speed control unit 91 prohibits execution of the vehicle speed control during a predetermined period after detection is
made that the vehicle 2 collided and permits the execution of the vehicle speed control after elapse of the predetermined period.
Therefore, the vehicle control system 1 and the vehicle control device 9 have an effect of being able to suppress the vehicle behavior
not intended by the driver from occurring after the collision.
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DESCRIPTION
VEHICLE CONTROL DEVICE AND VEHICLE CONTROL SYSTEM

TECHNICAL FIELD
The present invention relates to a vehicle control

device and a vehicle control system.

BACKGROUND ART

A conventional vehicle control device and a vehicle
control system includes, for example, a vehicle control
device capable of executing a vehicle speed control (so-
called ACC control) for controlling a vehicle speed of an
own vehicle and controlling an inter-vehicle distance
between a preceding vehicle and the own vehicle, and an
avoiding control (so-called PCS control)} for avoiding
collision between a collision determination target and the
own vehicle when determined that the possibility that the
collision determination target and the own vehicle will
collide is high, as disclosed in patent literature 1. The
vehicle control device stops the vehicle speed control when
the avoiding contrél is carried out. Thus, in a situation
where a braking device of the own vehicle is controlled by
the avoiding control thus stopping the own vehicle, the
vehicle control device, for example, suppresses an event
where the own vehicle stops in a manner slanted with
respect to an advancing direction so that when the vehicle
speed control is returned thereafter, a sensor for
detecting the inter-vehicle distance detects another
vehicle, and the like in the adjacent lane instead of the
preceding vehicle and the own vehicle follows the other

vehicle in the adjacent lane.
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CITATION LIST
PATENT LITERATURE
Patent literature 1: Japanese Patent Application Laid-

open No. 2013-001188

'DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
- In the vehicle control device described in patent
literature 1, the position, direction and the like of the
10 own vehicle may change by the collision. But after the
collision due to various factors, for example, the avoiding
control did not operate, when the vehicle speed control for
automatically accelerating the vehicle according to the
inter-vehicle distance and the like regardless of the
15 accelerator operation‘by the driver is continued, the
vehicle may be automatically accelerated regardless of the
accelerator operation by the driver such as the own vehicle
following the other vehicle and the like in the adjacent
lane, thereby the possibility of the vehicle behavior not
20 intended by the driver occurring may temporarily rise,
until the position and the direction of the own vehicle are
corrected to an éppropriate state.
In light of the foregoing, it is an object of the
present invention to provide a vehicle control device and a.
25 vehicle control system that can suppress the vehicle
behavior not intended by the driver from occurring after

the collision.

SOLUTIONS TO THE PROBLEMS

30 A vehicle control device according to the present
invention includes a vehicle speed control unit configured
to execute a vehicle speed control for automatically

accelerating a vehicle, regardless of an accelerator
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operation. Here, the vehicle speed control unit prohibits
an execution of the vehicle speed control during a
predetermined period, after a detection is made that the
vehicle collided, and permits the execution of the vehicle
speed control after an elapse of the predetermined period.

Further, in the vehicle control device, it is
preferable that while the vehicle speed control is being
executed at time of a detection of the collision of the
vehicle, the vehicle speed control unit interrupts the
vehicle speed control during the predetermined period, and
permits a return of the vehicle speed control after the
elapse of the predetermined time. |

Furthér, in the vehicle control device, it is
preferable that the vehicle speed control unit starts the
vehicle speed control in response to a start operation, and
while the vehicle speed control is not being executed at
the time of the detection of the collision of the vehicle,
the vehicle speed control unit does not permit a start of
the vehicle speed control in response to the start
operation during the predetermined period, and permits the
start of the vehicle speed control in response to the start
operation after the elapse of the predetermined time.

Further, in the vehiclé control device, it is
preferable that the vehicle speed control unit executes an
inter-vehicle distance control as the vehicle speed control

by detecting an inter-vehicle distance of the vehicle and a

‘preceding vehicle of the vehicle, and automatically

accelerating the vehicle in response to the inter-vehicle
distance, regardless of the accelerator operation, so as to
follow the preceding vehicle and maintain the inter-vehicle
distance at a predetermined distance.

Further, in the vehicle control device, it is

preferable that the vehicle control device further includes
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an automatic brake control unit configured to execute an
automatic brake control fof controlling the vehicle and
automatically decelerating the vehicle, at the time.the
detection is made that the vehicle collided. Here, at the
time the detection is made that the vehicle collided and
the. automatic brake control is executed by the automatic
brake control unit, the vehicle speed control unit permits
an acceleration of the vehicle in response to the
accelerator operation after the automatic brake control is
canceled until before the elapse of the predetermined
period, and permits the execution of the vehicle speed
control in addition to the acceleration of the vehicle in
response to the accelerator operation after the elapse of
the predetermined period. |

A vehicle control system according to the present
invention includes a collision detection device configured
to detect that a vehicle collided with an object at an
exterior of the vehicle; and a vehicle control device
configured to execute a vehicle speed control for
automatically accelerating the vehicle regardless of an
accelerator operation. Here, the vehicle control device
prohibits execution of the vehicle speed control during a
predetermined period after detection is made by the
collision detection device that the vehicle collided, and
permits the execution of the vehicle speed control after

elapse of the predetermined period.

EFFECTS OF THE INVENTION

A vehicle control device and a vehicle control system
according to the present invention have an effect in being
able to suppress the vehicle behavior not intended by a
driver from occurring after the collision, since the

execution of the vehicle speed control is prohibited during
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a predetermined period after detection is made that the
vehicle collided, and the execution of the vehicle speed
control is permitted after elapse of the predetermined

period.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic configuration diagram
illustrating a vehicle control system according to an
embodiment.

FIG. 2 is a flowchart illustrating an example of a
control flow by a vehicle control device according to the

~

embodiment.

DESCRIPTION OF EMBODIMENTS

An embodiment according to the present invention will
be hereinafter described in detail based on the drawings.
The present invention is not limited by the embodiment.

The configuring elements in the following embodiment
include elements easily replaceable by those skilled in the
art or substantially the same elements.

[Embodiment]

FIG. 1 is a schematic configuration diagram
illustrating a vehicle control system according to an
embodiment. FIG. 2 is a flowchart illustrating one example
of a control flow by a vehicle control device according to
the embodiment.

A vehicle control system 1 according to the present
embodiment illustrated in FIG. 1 is a system that is
mounted on a vehicle 2 serving as an own vehicle to control
the vehicle 2. Typically, the vehicle control system 1 is
a collision damage reducing system that can execute the
vehicle speed control for automatically controlling the

vehicle speed of the vehicle 2, and that prohibits the
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execution of the vehicle speed control during a
predetérmined period when detection is made that the
vehicle 2 collided, so as to suppress the vehicle behavior
not intended by a driver from occurring after the collision
thus suppressing a secondary collision, and the like. The
vehicle control system 1 of the present embodiment further.
has a function of a MCB (Multi Crash mitigation Brake)
control serving as a so-called automatic brake control that
rapidly controls the braking device of the vehicle 2 and
reduces motion energy of the vehicle 2 as fast as possible,
so as to safely guide a passenger when a primary cbllision
is detected. The vehicle control system 1 of the present
embodiment is realized by mounting the configuring element
illustrated in FIG. 1 on the vehicle 2. v
Specifically, as illustrated in FIG. 1, the vehicle

control system 1 of the present embodiment includes a

target detection sensor 3 serving as a sensor for

monitoring the perimeter of the vehicle, a collision sensor
4 serving as a collision detection device, a driver state
monitorihg sensor 5 serving as a monitoring device, a
control ON/OFF switch (ACC switch) 6 serving as a control
start operation detection device, a power source 7, a brake
aétuator 8, a vehicle control device 9, and an air bag 10.
The vehicle control device 9 is configured to include a DSS
{Driver Support System) ECU (Electronic Control Unit) 91,
an EFI (Electronic Fuel Injection) ECU 92, and an ECB
(Electronically Controlled Brake) ECU 93.

The target detection sensor 3 detects an object
existing at the perimeter of the vehicle 2. The target
detection sensor 3, for example, can use any of a perimeter
monitoring CCD camera (imaging device) and an image
recognition device thereof, a radar using millimeter wave

radar, infrared light, and the 1like, a laser radar using a
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laser light, a close-range radar such as a UWB (Ultra Wide
Band) radar, and the like, a sonar using a sound wave or an
ultrasonic wave of an audible region, and the like. The
target detection sensor 3 detects the object at the
periphery of the vehicle 2 to perform an obstacle (target)

detection, and the like. For the obstacle detection, the

‘target detection sensor 3 detects, for example, a three-

dimensional object (target) such as a pedestrian at the
periphery of the vehicle 2, another vehicle at the
periphery of the vehicle 2 (includes at least a preceding
vehicle travelling ahead in a travelling direction of the
vehicle 2), a telephone pole, an obstacle, a guard rail, a
wall surface, and the like. The target detection sensor 3
can also detect an object at the periphery of the vehicle 2
and detect a relative physical quantity indicating a
relative relationship of the detected object and the
vehicle 2. The target detection sensor 3, for example,
detects at least one of a relative position (coordinate
system) of the vehicle 2 and the object, a relative speed
(m/s), a relative distance (m), a TTC (Time-To-Collision:
contact margin time) (s), and the like as the relative
physical quantity. The TTC (hereinafter sometimes referred
to as “relative time”) corresponds to a time until the
vehicle 2 reaches the object, and corresponds to a time in
which the relative distance of the vehicle 2 and the object
is converted according to the relative speed. The target
detection sensor 3 is electrically connected to the DSSECU
91 of the vehicle control device 9, and outputs obstacle
information (includes relative physical quantity, etc.)
based on the detection of the obstacle to the DSSECU 91.
The collision sensor 4 detects for the detection of
the collision that the vehicle 2 collided with the object

(obstacle) exterior to the vehicle 2 (vehicle exterior).
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For example, the collision sensor 4 can use a satellite
sensor attached to the front part of the vehicle 2, a G
sensor attached to a vehicle body of the vehicle 2, a
combination thereof, or the like. The collision sensor 4
is configured to include at least the G sensor. The G
sensor configuring the collision sensor 4 detects the
acceleration that acts on the vehicle 2 (hereinafter
sometimes referred to as “vehicle acceleration”). The G
sensor configuring the collision sensor 4 detects a vehicle
acceleration (front-back G) that acts along the front and
back direction of the vehicle 2 and a vehicle acceleration
(lateral G) that acts along the lateral direction
orthogonal thereto. The collision sensor 4 is electrically
connected to the DSSECU 91 of the vehicle control device 9,
and outputs the collision information (including front-back
G, lateral G, etc.) based on the detection of the collision
to the DSSECU 91.

The driver state monitoring sensor 5 monitors the
state of the driver of the vehicle 2. For example, the
driver state monitoring sensor 5 of the present embodiment
is configured to include a camera, and the like for imaging
the face of the driver of the vehicle 2. The driver state
ménitoring sensor 5 of the present embodiment monitors, for
the driver state detection, the face position, the face
direction, the opening of the eye, the closing of the eye,
presence or absence of conscious, whether or not in a panic
state, and the like of the driver through the camera. The
driver state monitoring sensor 5 may be configured to
include various measurement instruments such as a heart
rate meter for measuring the heart rate of the driver, and
the like, in addition to the camera. The driver state
monitoring sensor 5 is electrically connected to the DSSECU

91 of the vehicle control device 9, and outputs the driver
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state information (including face position, the face
direction, the opening of the eye, the closing of the eye,
the presence or absence of conscious, whether or not in the
panic state of the driver, etc.) based on the detection of
the driver state to the DSSECU 921.

The control ON/OFF switch 6 detects, for the detection
of the control ON/OFF, the start operation (ON operation)
of the vehicle speed control by the passenger of the
vehicle 2 and the end operation (OFF operation) of the
vehicle speed control. The control ON/OFF switch 6 is
electrically connected to the DSSECU 91 of the vehicle
control device 9, and outputs the control ON/OFF.
information (including presence or absence of the start
operation, the end operation, etc.) based on the detection
of the control ON/OFF to the DSSECU 91.

The power source 7 is a travelling power source -
(motor) of the vehicle 2 such as an engine, a motor
generator. The vehicle 2 will be described as a
conventional vehicle that includes the engine but does not
include the motor generator for the power source 7, but may
be a vehicle of any type such as a HV (hybrid) -vehicle that
includes both the engine and the motor generator, an EV
(electrical) vehicle that includes the motor generator but
does not include the engine, and the like.

The brakevactuator 8 configures the braking device
mounted on the vehicle 2, and is an actﬁator for causing
wheels of the vehicle.2 to generate a braking force.
Typically, the brake actuator 8 1is an actuator of an
electronic control type.brake device, but may be, for
example, an actuator of a device for causing the wheels of
the vehicle 2 to generate the braking force by the parking
brake or the engine brake. The brake actuator 8 can, for

example, automatically generate the braking force by the
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control of the vehicle control device 9 without depending
on the driving of the driver to decelerate the vehicle 2.
.The vehicle control device 9 controls the drive of
each unit of the vehicle 2 including the power source 7,
the brake actuator 8, and the like, and is configured to
include an electronic circuit having a well-known
microcomputer including a CPU, a ROM, a RAM, and an
interface as a main body. The vehicle control device 9 is,
for example, electrically connected with various sensors
and detectors such as the target detection sensor 3, the
collision sensor 4, the driver state monitoring sensor 5,
the control ON/OFF switch 6 described above, and is input
with electric signals corresponding to the detection
results. The vehicle control device 9 is electrically
connected to each unit of the vehicle 2 such as the power
source 7, the brake actuator 8, and outputs drive signals
thereto. The vehicle control device 9 executes a stored
control program based on various types of input signals and
various types of maps input from the various types of
sensors, detectors, and the like to output the drive signal
to each unit of the vehicle 2 and control the drive thereof.
As illustrated in FIG. 1, the vehicle control device 9
of the present embodiment is configured to function
conceptually include the DSSECU 91, the EFIECU 92, and the
ECBECU 93. The DSSECU 91, the EFIECU 92, and the ECBECU 93
can exchange information such as detection signals and
drive signals, control commands with each other. The
vehicle control device 9 may configure the DSSECU 91, the
EFIECU 92, and the ECBECU 93 with one ECU. The DSSECU 91
of the present embodiment is used for both the wvehicle
speed control unit and the automatic brake control unit,
but the vehicle speed control unit and the automatic brake

control unit may be configured by a different ECU.
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The DSSECU 91 is an ECU that controls each unit of the
vehicle 2 to realize the DSS function. The DSSECU 91 can
execute, for the DSS function, the vehicle speed control
for automatically accelerating the vehicle 2 regardless of
the accelerator operation by the driver. The DSSECU 91 of
the present embodiment can execute, for the vehicle speed
control, an inter-vehicle distance control (hereinafter
sometimes referred to as “ACC (Adaptive Cruise Control)
control”), for example, of detecting the inter-vehicle
distance between the vehicle 2 and the preceding vehicle of
the vehicle 2 based on the obstacle information from the
target detection sensor 3 and maintaining the inter-vehicle
distance at a predetermined distance byvautomatically
accelerating the vehicle 2 according to the inter-vehicle
distance regardless of the accelerator operation to cause
the vehicle 2 to follow the preceding vehicle. 1In the ACC
control, the DSSECU 91 detects the inter-vehicle distance
between the vehicle 2 and the preceding vehicle based on
the relative physical quantity included in the obstacle
information detected by the target detection sensor 3,
computes a target acceleration/deceleration (target G) so
that the inter-vehicle distance is maintained at a target
inter-vehicle distance, and automatically controls the
vehicle speed of the vehicle 2 based on the target
acceleration/deceleration. The DSSECU 91 executes the
vehicle speed control (ACC control) by controlling the
power source 7, the brake actuator 8, and the like through
the EFIECU 92, the ECBECU 93, and the like. The DSSECU 91
can turn ON/OFF the vehicle speed control, or ACC control
herein, based on the control ON/OFF information from the
control ON/OFF switch 6. The DSSECU 91 starts the vehicle
speed control when the start operation by the passenger is

detected by the control ON/OFF switch 6. The DSSECU 91
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ends the vehicle speed control when the endAoperation by
the passenger is detected by the control ON/OFF switch 6.
The DSSECU 91 can, for the DSS function, execute the
MCB control for controlling the brake actuator 8, and the
like of the vehicle 2 and reducing the motion énergy of the
vehicle 2 when the collision of the vehicle 2 is detected.
The DSSECU 91 carries out the collision determination of
the vehicle 2 based on the collision information from the
collision sensor 4, for example. The DSSECU 91, for
example, determines the collision of the vehicle 2 by
determining whether or not the vehicle acceleration
detected by the G sensor coﬁfiguring the collision sensor 4
exceeded a predetermined threshold value set in advance.
When the accelerations with respect to a plurality of
directions is detected by the collision sensor 4, the
DSSECU 91 may carry out the collision determination under
the condition that one of the accelerations along each
direction exceeded the threshold value set in advance.
Furthermore, in addition to the collision determination
using the sensor value of the G sensor described above, the
air bag 10 mounted on the vehicle 2 may determine the
collision of the vehicle 2 using a parameter (e.g., sensor
value of the satellite sensor, etc.) other than the sensor
value of the G sensor, and deployed in accordance therewith.
Thus, the DSSECU 91 may carry out the collision
determination according to the deployment status, and the
like of the air bag 10 méunted on the vehicle 2 other than
the sensor value of the G sensor configuring the collision
sensof 4. The air bag 10 is typically an air bag for

protecting the passenger of the vehicle 2. In the MCB

"control, the DSSECU 91 controls the vehicle 2 and

automatically decelerates the vehicle 2 when the collision

of the vehicle 2 is detected. In the MCB control, the
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DSSECU 91 controls the brake actuator 8 of the vehicle 2 to
automatically decelerate the vehicle 2 regardless of other
information when determined that the vehicle 2 collided
with an obétacle exXterior to the vehicle. The DSSECU 91
executes the MCB control by controlling the power source 7,
the brake actuator 8, and the like through the EFIECU 92,
the ECBECU 93, and the like.

The EFIECU 92 is an ECU that carries out the
computation of the target drive/brake force based on the
target acceleration/deceleration, and the like computed by
the DSSECU 91, and controls the power source 7 based on the
target drive/brake force to realize the acceleration of the
vehicle 2. The ECBECU 93 is an ECU that carries out
arbitration with the drive/brake force (deceleration side)
required in other control functions based on the target
drive/brake forcelcomputed by the EFIECU 92, and controls
the brake actuator 8 based on the drive/brake force of
after the arbitration to realize the deceleration of the
vehicle 2. The EFIECU 92 and the ECBECU 93 realize the
vehicle speed control (ACC control) and the MCB control by
controlling the power source 7, the brake actuator 8, and
the like based on the target acceleration/deceleration
computed by the DSSECU 91, the drive/brake force computed
by the EFIECU 92, and the like in response to a control
command from the DSSECU 91.

The DSSECU 91 of the present embodiment suppresses the
vehicle behavior not intended by the driver from occurring
after the collision by prohibiting the execution of the
vehicle speed control (ACC control) during a predetermined
period after detection is made that the vehicle 2 collided
with the vehicle exterior obstacle, and permitting the
execution of the vehicle speed control after elapse of the

predetermined period.
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The predetermined period is a period arbitrarily set
in advance, and for example, is set according to a period
sufficient for the driver of the vehicle 2 to return from
the panic state, and the like, and for the posture of the
vehicle 2 to return to an appropriate posture if the
vehicle 2 is in a drivable state after the vehicle 2 caused
the collision. A starting time point of the predetermined

period is a time point at which the collision of the

‘vehicle 2 is detected, but for example, may be a time point

at which the vehicle 2 came to a complete stop by the MCB
control.
More specifically, if the vehicle speed control is

being executed at the time of the detection of the

collision of the vehicle 2, the DSSECU 91 interrupts the

vehicle speed control during a predetermined time, and
permits the return of the vehicle speed control after
elapse of the predetermined time. As described above, when
the vehicle speed control can be started in response to the
start operation through the contrbl ON/OFF switch 6, if the
vehicle speed control is not being executed at the time of
the detection of the collision of the vehicle 2, the DSSECU
91 does not permit the start of the vehicle speed control
corresponding to the start operation during the
predetermined period and permits the start of the vehicle
speed control corresponding to the start operation after
elapse of the predetermined timg.

When the collision of the vehicle 2 is detected and
the MCB control is executed, the DSSECU 91 may prohibit the
vehicle speed control, as described above, before the
elapse of the predetermined period, and permit acceleration
of the vehicle 2 corresponding to the accelerator operation
by the driver and steering (steering of steering wheel

through an EPS actuator 11) of the vehicle 2 corresponding
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to the steering operation by the driver from after the MCB
control is canceled until before elapse of the
predetermined period to permit the execution of the vehicle
speed control (ACC control) in addition to the acceleration
and the steering of the vehicle 2 corresponding to the
accelerator operation and the steering operation after
elapse of the predetermined period. When the vehicle speed
of the vehicle 2 becomes smaller than or egual to a
predetermined value, for example, the DSSECU 91 cancels the
MCB control after the vehicle 2 completely comes to a stop
herein.

| One example of a control flow in the vehicle control
system 1 will now be described with reference to the
filowchart of FIG. 2. Such control routine is repeatedly
executed in a control period of every few ms to few dozen
ns.

First, the DSSECU 91 of the vehicle control device 9
senses the sensor value of the G sensor configuring the
collision sensor 4, the deployment status of the air bag 10,
the driver state monitored by the driver state monitoring
sensor 5, and the like for the collision determination
process (step ST1).-

The DSSECU 91 determines whether or not the vehicle
acceleration, which is the sensor value of the G sensor
configﬁring the collision sensor 4, is greater than a first
threshold value set in advance (step ST2). The DSSECU 91
determines whether or not any of the vehicle accelerations
along eaéh direction is greater than the first threshold
value when the acceleration with respect to a plurality of
directions is detected by the G sensor. The first
threshold value, for example, is set in advance as a value
with which the collision of strength of an extent that the

operation can no longer be carried out due to the breakage
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of the vehicle 2 can be determined according to an actual
vehicle evaluation, and the like, and stored in a storage
unit.

When determined that the vehicle acceleration is
greater than the firstvthreshold value (step ST2: Yes),
that is, when determined that the collision of the strength
of an extent that the operation can no longer be carried
out due to the breakage of the vehicle 2 occurred, the
DSSECU 91 proceeds to the process of step ST5, to be
described later.

When determined that t@e'vehicle acceleration is
smaller than or equal to the first threshold value (step
ST2: No), the DSSECU 91 determines whether or not the air
bag 10 of the vehicle 2 is deployedv(step ST3) .

When determined that the air bag 10 of the vehicle 2
is deployed (step ST3: Yes), that is, when determination
can be made that there is a possibility the wvehicle 2
collided, the air bag 10 deployed and the field of front
vision of the driver is blurred, the DSSECU 91 proceeds to
the process of step ST5, to be described later.

When determined that the air bag 10 of the vehicle 2
is not deployed (step ST3: No), the DSSECU 91 determines
whether or not the vehicle acceleration, which is the
sensor value of the G sensor configuring the collision
sensor 4, is greater than a second threshold value set in
advance, and the driver state monitored by the driver state

monitoring sensor 5 is in a non-drivable state such as

~unconscious state, panic state, and the like (step ST4).

When the acceleration with respect to a plurality of
directions is detected by the G sensor, the DSSECU 91
determines whether any of the vehicle accelerations along
each direction is greater than the second threshold value.

The second threshold value is set to a value smaller than
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the first threshold value. For example, the second
threshold value is set in advance as a value with which a
light collision weaker than the collision of the strength
of an extent that the operation can no longer be carried
out due to the breakage of the vehicle 2 can be determined,
and stored in the storage unit.

When determined that the vehicle acceleration is
smaller than or equal to the second threshold value, or
when determined that the driver state is not a non-drivable
state (step ST4: No), that is, when determination can be
made that the collision has not occurred or when determined
that the light céllision occurred but the driver state is a
drivable state, the DSSECU 91 terminates the current
control period, and proceeds to the next control period.

When determined that the vehicle acceleration is
greater than the second threshold value, and the driver
state is the non-drivable state (step ST4: Yes), that is,
when determined that the light‘collision occurred and the
driver state is in the non-drivable state, the DSSECU 91
proceeds to the process of step ST5.

In the process of step ST5, the DSSECU 91 prohibits
the execution of the vehicle speed control (ACC control
herein) (step ST5). 1In this case, the DSSECU 921 once
cancels and interrupts the vehicle speed control when the
vehicle speed control is being executed, and does not
accept the start operation (ON operation) of the vehicle
speed control through the control ON/OFF switch 6 and does
not permit the start of the vehicle speed control
corresponding to the start operation when the vehicle speed
control is not being executed.

The DSSECU 91 then executes the MCB control through
the EFIECU 92, the ECBECU 93, and the like (step ST6).

The DSSECU 91 then determines Qhether or not the
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vehicle 2 stopped based on the vehicle speed, and the like,
which is the sensor value of the vehicle speed sensor (not
illustrated) (step ST7). When determined that the vehicle
2 is not stopped (step ST7: No), the DSSECU 91 repeatedly
executes the determination of step ST7 until determining |
that the vehicle 2 stopped.

When determined that the vehicle 2 stopped (step ST7:
Yes), the DSSECU 91 cancels the MCB control (step ST8).

The DSSECU 91 permits the acceleration of the vehicle
2 corresponding to the accelerator operation by the driver
and the steering of the wvehicle 2 corresponding to the
steering operation by the driver (step ST9).

The DSSECU 91 then determines whether or not a
predetermined time set in advance has elapsed (stép ST10).
For example, the DSSECU 91 determines whether or not the
predetermined time has elapsed from the time point the
collision of the vehicle 2 is detected. When determined
that the predetermined time has not elapsed (step ST10: No),
the DSSECU 91 repeatedly executes the determination of step
ST10 until determining that the predetermined time has
elapsed.

When determined that the predetermined time has
elapsed (step ST10: Yes), the DSSECU 91 permits the

execution of the vehicle speed control (step ST11l),

"terminates the current control period, and proceeds to the .

next control period. In this case, the DSSECU 91 permits
the return of the vehicle speed control when the vehicle
speed control is being executed at the time of the
collision, and permits the start of the vehicle speed
control corresponding to the starﬁ operation through the
control ON/OFF switch 6 when the vehicle speed control is
not being executed.

The vehicle control system 1 configured as above can
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suppress the vehicle behavior not intended by the driver
from occurring after the collision, since the execution of
the vehicle speed control is prohibited during a
predetermined period after detection is made that the
vehicle 2 collided, and the execution of the vehicle speed
control is permitted after elapse of the predetermined
period. In other words, the vehicle control system i can
suppress the vehicle behavior not intended by the driver .
from occurring by‘the vehicle speed control, for example,
an event in which the vehicle 2 follows another vehicle,
and the like in the adjacent lane and the vehicle 2‘is
automatically accelerated regardless of the accelerator
operation by the driver from occurring by the ACC control,
even 1f the position, the direction, and the like of the
vehicle 2 is changed by the collision, for example, since
the execution of the vehicle speed control is prohibited
during predetermined period after the collision of the
vehicle 2. 'In this case, the vehicle control system 1
interrupts the vehicle speed control during a predetermined
period when the vehicle speed control is being executed,
and does not accept the start operation through the control
ON/OFF switch 6 during the predetermined pefiod when the
vehicle speed control is not being executed. As a result;
the vehicle control system 1 can prohibit the vehicle speed
control during the predetermined period not only when the
vehicle 2 collided while the vehicle speed control is
operating, but also for example, when the driver is in a
panic state by the influence of the collision and the start
operation of the speed control is mistakenly carried out
thrdugh the control ON/OFF switch 6 after the collision
although the vehicle speed control is non-operating and
when the passenger moved by the inertia of the collision

and unintendedly pushed the control ON/OFF switch 6. The
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vehicle control system 1 can prohibit the vehicle speed
control for a predetermined period after the collision even
if it is a system that does not have a function of
performing the prediction of collision between the vehicle
2 and an object at the perimeter of the vehicle 2, and
prohibiting and stopping the vehicle speed control (ACC
control) in cooperation with the operation of a so-called
pre-crash safety control for automatically putting brake
and decelerating the vehicle 2 before the collision in
correspondence therewith, for example. Furthermore, The
vehicle control system 1 can prohibit the vehicle speed
control during predetermined period after the collision
even when the function of prohibiting and stopping the
vehicle speed control in cooperation with the operation of
the PCS control is provided, and when the vehicle speed
control cannot be prohibited and stopped before the
collision, for example, when .the obstacle outside the
detection region of the collision predicting sensor (target
detection sensor 3) and the vehicle 2 collided. Therefore,
the vehicle control sYstem 1 can suppress the vehicle
behavior not intended by the driver from occurring after
the collision.

The vehicle control system 1 can suppress the MCB
control and the vehicle speed control (ACC control) from
contrbl.interfering since the execution of the vehicle
speed control is prohibited during the predetermined period
after detection is made that the vehicle 2 collided, and
thus can sufficiently exhibit the performance of the MCB
control. Thus, when the primary collision occurs in the
vehicle 2, for example, the vehicle control system 1 can
rapidly reduce the motion energy of the vehicle 2 and
safely guide the passenger to avoid further collision after

the primary collision.
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The vehicle control system 1 executes the MCB control
after the collision of the vehicle 2, and thereafter,
permits the acceleration of the vehicle 2 corresponding to
the accelerator operation by the driver, the steering of
the vehicle 2 corresponding to the steering operation by
the driver, and the like from after the MCB control is
canceled until before the elapse of the predetermined
period, and permits the execution of the vehicle speed
control in addition to the acceleration of the vehicle 2
corresponding to the accelerator operation after elapse of
the predetermined period. The vehicle control system 1
thus can more appropriately suppress the vehicle behavior
not intended by the driver from occurring after the-
collision éince the position, the direction, and the like
of the vehicle 2 that changed after the collision of the
vehicle 2 can be corrected by the operation of the driver
so that the vehicle speed control (ACC control) can again
be executed, for example. |

The vehicle control system 1 can automatically return
to the state in which the vehicle speed control can be
started after elapse of the period in which the vehicle
behavior not intended by the driver tends to easily occur
as described above after the collision since the execution
of the vehicle speed control is again permitted after the
elapse of the predetermined period after the collision. As
a result, the vehicle control system 1 can reduce the
number of steps for the returning task of the vehicle speed
control.

According to the vehicle control device 9 described
above, the DSSECU 91 capable of executing the vehiclé speed
control for automatically accelerating the vehicle 2
regardless of the accelerator operation is ‘arranged, DSSECU

91 prohibits the execution of the vehicle speed control
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during a predetermined peribd after detection is made that
the vehicle 2 collided and permits the execution of the
vehicle speed control after elapse of the predetermined
period.

According to the vehicle control system 1 described
above, the collision sensor 4 for detecting that the
vehicle 2 collided with the object at the exterior of the
vehicle 2, and the vehicle control device 9 capable of
executing the vehicle speed control for automatically
accelerating the vehicle 2 regardless of the accelerator
operation are arranged, vehicle control device 9 prohibits
the execution of the vehicle speed control during the
predetermined period after detection is made by the
collision sensor 4 that the vehicle collided and permits
the execution of the vehicle speed control after elapse of
the predetermined period.

Therefore, the vehicle control system 1 and the
vehicle control device 9 can suppress the vehicle behavior
not intended by the driver from 6ccurring after the
collision since the execution of the vehicle speed control
is prohibited during the predetermined period after .
detection is made that the vehicle 2 collided and the
execution of the vehicle speed control is permitted after
elapse of the predetermined period.

The vehicle control device and the vehicle control
system according to the embodiment of the present invention
described above are not limited to the embodiment described
above, and can be variously modified within the scope
defined in the Claims.

In the above description, the vehicle control system 1
of the present embodiment has been described to have the
function of the MCB control but is not limited thereto, and

may not have the function of the MCB control.
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In the above description, the DSSECU 91 of the vehicle
control device 9 has been described as being able to
execute the ACC control for the vehicle speed control, but
is not limited thereto. For example, the DSSECU 91 may
have a configuration of being able to execute a so-called
cruise control (hereinafter referred to as CC (Cruise
Control) control”) for maintaining the vehicle speed of the
vehicle 2 at the target vehicle speed for the vehicle speed
control. In the CC control, the DSSECU 91 automaticaliy
accelerates the vehicle 2 regardless of the accelerator
operation without using the target detection sensor 3, and
repeats the acceleration travelling and the inertia
travelling to automatically control the vehicle speed of
the vehicle 2 so as to maintain the vehicle speed of the
vehicle 2 at the arbitrarily set target vehicle speed. The
DSSECU 91 executes the vehicle speed control (CC control)
by controlling thé power source 7, the brake actuator 8,
and the like through the EFIECU 92, the ECBECU 93, and the
like. In this case as well, the vehicle control system 1
can suppress the vehicle behavior not intended by the
driver from occurring by the vehicle speed control after
the collision and the event in which the vehicle 2 is
unintendedly reaccelerated from occurring by the CC control
since the execution of the vehicle speed control is
prohibited during the predetermined period after the
collision of the wvehicle 2.

In the above description, the vehicle control device 9
has been described to permit the execution of the vehicle
speed control after elapse of the predetermined period
after the collision of the vehicle 2, but may permit the
execution of the vehicle speed control even before elapse

of the predetermined period if the return of the driver

" from-the non-drivable state is confirmed, for example, by
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way of a reference example. In this case, the vehicle
control device according to the reference example may
presume that the driver returned from the non-drivable
state when a predetermined operation by the driver is
confirmed such as the operation of.putting the shift range
into a parking range and then again putting the shift range
into a drive range, the operationvof pushing a restoration
switch, and the like, and permit the execution of the

vehicle speed control.

Reference Signs List
vehicle control system
vehicle
target detection sensor

collision sensor (collision detection device)

1
2
3
4
5 driver state monitoring sensor
6 control ON/OFF switch

7 power source

38 brake actuator

9 vehicle control device

10 air bag |

91 DSSECU (vehiéle speed control unit, automatic brake
control unit)

92 EFIECU
93 ECBECU
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CLAIMS
1. A vehicle control device comprising:

a vehicle speed control unit cohfigured to execute a
vehicle speed control for automatically accelerating a
vehicle, regardless of an accelerator operation, wherein

the vehicle speed control unit prohibits an execution
of the vehicle speed control during a predetermined period,
after a detection is made that the vehicle collided, and
permits the execution of the vehicle speed control after an

elapse of the predetermined period.

2. The vehicle control device according to claim 1,
whérein

while the vehicle speed control is being executed at
time of a detection of the collision of the vehicle, the
vehicle speed control unit interrupts the vehicle speed
control during the predetermined period, and'permits a
return of the vehicle speed control after the elapse of the

predetermined time.

3. The vehicle control device according to claim 1 or 2,
wherein

the vehicle speed control unit starts the vehicle
speed control in response to a start operation, and

while the vehicle speed control is not being executed
at the time of the detection of the collision of the
vehicle, the vehicle speed control unit does not permit a
start of the vehicle speed control in response to the start
operation during the predetermined period, and permits the
start of the vehicle speed control in response to the start

operation after the elapse of the predetermined time.

4. ‘The vehicle control device according to ény one of
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claims 1 to 3, wherein

the vehicle speed control unit. executes an inter-
vehicle distance control as the vehicle speed control, by
detecting an inter-vehicle distance of the vehicle and a
preceding vehicle of the vehicle, and automatically
accelerating the vehicle in response to the inter-vehicle
distance, regardless of the accelerator operation, so as to
follow the preceding vehicle and maintain the inter-vehicle

distance at a predetermined distance.

5. The vehicle control device according to any one of
claims 1 to 4, further comprising:

an automatic brake control unit configured to execute
an automatic brake control for controlling the vehicle and
automatically decelerating the vehicle, at the time the
detection is made that the vehicle collided, wherein

at the time the detection is made that the vehicle
collided and the automatic brake eontrol is executed by the
automatic brake control unit, the vehicle speed control
unit permits an acceleration of the wvehicle in response to
the accelerator operation after the automatic brake control
is canceled until before the elapse of the predetermined
period, and permits the execution of the vehicle speed
control in addition to the acceleration of the vehicle in
response to the accelerator operation after the elapse of

the predetermined period.

6. A vehicle control system comprising:

a collision detection device configured to detect that
a vehicle collided with an object at an exterior of the
vehicle; and

a vehicle control device configured to execute a

vehicle speed control for automatically accelerating the
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vehicle regardless of an accelerator operation, wherein
the vehicle control device prohibits execution of the
vehicle speed control during a predetermined period after
detection is made by the collision detection device that
the vehicle collided, and permits the execution of the
vehicle speed control after elapse of the predetermined

period.
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