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(57) ABSTRACT

A vehicle control system according to an embodiment of the
present disclosure may include a detection unit, a control
unit and a plurality of devices. The detection unit may detect
an object around a vehicle to output detection information
provided from the object. The control unit may provide a
mode signal and a control signal corresponding to a plurality
of operation modes, based on the detection information. The
plurality of devices may be driven based on the mode signal
and the control signal.

The vehicle control system according to the present disclo-
sure may prevent drowsy driving on a road by allowing the
plurality of devices to be driven based on the detection
information provided by detecting the object around the
vehicle.
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VEHICLE CONTROL SYSTEM

CROSS-REFERENCE TO RELATED

APPLICATION(S)

This application claims benefit of priority to Korean

Patent Application No. 10-2021-0124824 filed on Sep. 17,

2021 in the Korean Intellectual Property Office, the disclo-

sure of which is incorporated herein by reference in its
entirety.

BACKGROUND

1. Field

The present disclosure relates to a vehicle control system.

2. Description of Related Art

In recent years, traffic accidents related to drowsy driving
frequently occur on roads including highways. In a traffic
accident caused by the drowsy driving, there is a high
possibility of personal injury. Currently, various studies are
being actively conducted to prevent the drowsy driving on
such roads.

RELATED ART DOCUMENT

Patent Document

Korean Patent No. 10-1023951 (registered on Mar. 15,
2011)

SUMMARY

An aspect of the present disclosure may provide a vehicle
control system which may prevent drowsy driving on a road
by allowing a plurality of devices to be driven based on
detection information provided by detecting an object
around a vehicle.

A vehicle control system according to an embodiment of
the present disclosure may include a detection unit, a control
unit and a plurality of devices. The detection unit may detect
an object around a vehicle to output detection information
provided from the object. The control unit may provide a
mode signal and a control signal corresponding to a plurality
of operation modes, based on the detection information. The
plurality of devices may be driven based on the mode signal
and the control signal.

The detection unit may include a first detection unit and
a second detection unit. The first detection unit may detect
the object in front of the vehicle to provide distance infor-
mation corresponding to a distance between the vehicle and
the object. The second detection unit may provide lane
information corresponding to a distance between the vehicle
and a lane disposed in a direction of each of two sides of the
vehicle.

The detection unit may include a point calculation unit
and a mode determination unit. The point calculation unit
may calculate a distance point and a lane point by scoring
the distance information and the lane information, respec-
tively. The mode determination unit may provide the mode
signal and the control signal by selecting one operation
mode from the plurality of operation modes, based on the
distance point and the lane point.

The plurality of devices may include a display device, a
vibration device and a sound device. The display device may

be operated in a first operation mode among the plurality of
operation modes. The vibration device may be operated in a
second operation mode among the plurality of operation
modes. The sound device may be operated in a third
operation mode among the plurality of operation modes.

The display device may be operated in the first operation
mode to turn on a notification lamp included in the display
device when a result point corresponding to a sum of the
distance point and the lane point is greater than or equal to
a predetermined first reference point. Color of the notifica-
tion lamp may be changed whenever the result point is
increased by a first step point predetermined based on the
first reference point.

The vibration device may be disposed on the steering
wheel and seat of the vehicle, and operated in the second
operation mode to vibrate the steering wheel and the seat in
a first direction and in a second direction perpendicular to
the first direction, respectively, when the result point is
greater than or equal to a predetermined second reference
point.

The steering wheel may be vibrated in the first direction
and the seat may be vibrated in the second direction when
the distance point is greater than the lane point. A vibration
distance in the first direction or the second direction may be
increased as the result point is increased by a second step
point predetermined based on the second reference point.

The steering wheel may be vibrated in the second direc-
tion and the seat may be vibrated in the first direction when
the distance point is smaller than the lane point.

The number of the vibrations in the first and second
directions of the steering wheel and the seat may be deter-
mined based on a ratio of the distance point and the lane
point.

The sound device may be operated in the third operation
mode to provide a notification sound when the result point
is greater than or equal to a predetermined third reference
point.

In addition to the above-mentioned technical tasks of the
present disclosure, other features and advantages of the
present disclosure may be described below, or may be
clearly understood by those skilled in the art to which the
present disclosure pertains from such description and expla-
nation.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a view showing a vehicle control system
according to embodiments of the present disclosure.

FIG. 2 is a view showing a detection unit included in the
vehicle control system of FIG. 1.

FIGS. 3 and 4 are views for explaining detection infor-
mation used in the vehicle control system of FIG. 1.

FIG. 5 is a view showing a control unit included in the
vehicle control system of FIG. 1.

FIG. 6 is a view showing a plurality of devices included
in the vehicle control system of FIG. 1.

FIG. 7 is a view for explaining operation modes of the
vehicle control system of FIG. 1.

FIGS. 8 and 9 are views for explaining a second operation
mode among the operation modes of the vehicle control
system of FIG. 1.

FIGS. 10 and 11 are views for explaining an embodiment
of the vehicle control system of FIG. 1.

DETAILED DESCRIPTION

In the specification, in adding reference numerals to
components throughout the drawings, it is to be noted that
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like reference numerals designate like components even
though components are shown in different drawings.

Meanwhile, meanings of the terms described in this
specification should be understood as follows.

Singular forms used herein are intended to include plural
forms unless explicitly indicated otherwise, and a scope of
the present disclosure is not limited by the terms used herein.

It is to be understood that a term “include” or “have” does
not preclude the presence or addition of one or more other
features, numerals, operations, components, parts or com-
binations thereof, which is mentioned in the specification.

Hereinafter, embodiments of the present disclosure are
described in detail with reference to the accompanying
drawings.

FIG. 1 is a view showing a vehicle control system
according to embodiments of the present disclosure; FIG. 2
is a view showing a detection unit included in the vehicle
control system of FIG. 1; and FIGS. 3 and 4 are views for
explaining detection information used in the vehicle control
system of FIG. 1.

Referring to FIGS. 1 to 4, a vehicle control system 10
according to an embodiment of the present disclosure may
include a detection unit 100, a control unit 200 and a
plurality of devices 300. The detection unit 100 may detect
an object around a vehicle VC to output detection informa-
tion SI provided from the object. For example, the object
around the vehicle VC may be a preceding vehicle OB1 on
a road. Alternatively, the object may be a first line CL1 or a
second line CL2, disposed in a direction of each of two sides
of the vehicle VC traveling on the road. The first line CL1
and the second line CL2 may be lanes dividing the road.

In addition, the detection unit 100 may include a first
detection unit 110 and a second detection unit 120. The first
detection unit 110 may detect the object in front of the
vehicle VC to provide distance information DI correspond-
ing to a distance between the vehicle VC and the object. The
second detection unit 120 may provide lane information LI
corresponding to a distance between the vehicle VC and the
lane disposed in the direction of each of the two sides of the
vehicle VC. The detection information SI may include the
distance information DI and the lane information LI. For
example, the first detection unit 110 may include a first lidar
sensor. The first detection unit 110 may measure a distance
to the first object OB1 by using the first lidar sensor disposed
in front of the vehicle VC. The distance between the first
object OB1 and the vehicle VC may be 100 meters, and the
distance information DI corresponding to 100 meters, which
is the distance between the first object OB1 and the vehicle
VC, may be provided through the first detection unit 110.

In addition, the second detection unit 120 may include a
second lidar sensor and a third lidar sensor. The second lidar
sensor and the third lidar sensor may be disposed on the two
sides of the vehicle VC to measure a distance between the
first line CL1 and the vehicle VC and a distance between the
second line CL2 and the vehicle VC. For example, the
distance between the vehicle VC and the first line CL1
measured through the second lidar sensor may be 10 cm, and
the distance between the vehicle VC and the second line
CL2 measured through the third lidar sensor may be 150 cm.
The lane information LI corresponding to the distance
between the vehicle VC and the first line CL1 of 10 cm and
the distance between the vehicle VC and the second line
CL2 of 150 cm may be provided through the second
detection unit 120.

The control unit 200 may provide a mode signal MS and
a control signal CS corresponding to a plurality of operation
modes, based on the detection information SI. The plurality

of devices 300 may be driven based on the mode signal MS
and the control signal CS. The vehicle control system 10
according to the present disclosure may prevent drowsy
driving on a road by driving the plurality of devices 300
based on the detection information SI provided by detecting
the object around the vehicle VC.

FIG. 5 is a view showing the control unit included in the
vehicle control system of FIG. 1; FIG. 6 is a view showing
the plurality of devices included in the vehicle control
system of FIG. 1; and FIG. 7 is a view for explaining the
operation modes of the vehicle control system of FIG. 1.

Referring to FIGS. 1 to 7, the vehicle control system 10
according to an embodiment of the present disclosure may
include the detection unit 100, the control unit 200 and the
plurality of devices 300. The control unit 200 may include
a point calculation unit 210 and a mode determination unit
220. The point calculation unit 210 may calculate a distance
point DP and a lane point LP by scoring the distance
information DI and the lane information LI, respectively.
For example, the point calculation unit 210 may calculate
the distance point DP based on the distance information DI
provided from the detection unit 100. The distance point DP
may be increased as the distance between the first object
OB1 and the vehicle VC, measured using the first lidar
sensor included in the first detection unit 110, is decreased,
and the distance point DP may be decreased as the distance
between the first object OB1 and the vehicle VC, measured
using the first lidar sensor included in the first detection unit
110, is increased.

In addition, the point calculation unit 210 may calculate
the lane point LP based on the lane information LI provided
from the detection unit 100. For example, the lane point LP
may be increased as the distance between the first line CL1
and the vehicle VC, measured using the second lidar sensor
included in the second detection unit 120, is larger or smaller
than a reference distance, and the lowest lane point LP may
be obtained when the distance between the first line CL1 and
the vehicle VC, measured using the second lidar sensor
included in the second detection unit 120, is maintained as
the reference distance. When the distance between the first
line CL1 and the vehicle VC is maintained as the reference
distance, it may indicate that the vehicle VC is operated
between the first line CL1 and the second line CL2. In
addition, the lane point LP may be increased as the distance
between the second line CL2 and the vehicle VC, measured
using the third lidar sensor included in the second detection
unit 120, is larger or smaller than the reference distance, and
the lowest lane point LP may be obtained when the distance
between the second line CL2 and the vehicle VC, measured
using the third lidar sensor included in the second detection
unit 120, is maintained as the reference distance.

The mode determination unit 220 may provide the mode
signal MS and the control signal CS by selecting one
operation mode from the plurality of operation modes, based
on the distance point DP and the lane point LP. The plurality
of operation modes may include a first operation mode M1,
a second operation mode M2 and a third operation mode
M3.

In an embodiment, the plurality of devices 300 may
include a display device 310, a vibration device 320 and a
sound device 330. For example, the display device may be
operated in the first operation mode among the plurality of
operation modes. The vibration device 320 may be operated
in the second operation mode M2 among the plurality of
operation modes. The sound device 330 may be operated in
the third operation mode M3 among the plurality of opera-
tion modes.
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In an embodiment, the display device 310 may be oper-
ated in the first operation mode M1 to turn on a notification
lamp included in the display device 310 when a result point
RE corresponding to a sum of the distance point DP and the
lane point LP is greater than or equal to a predetermined first
reference point RP1. For example, the distance between the
vehicle VC and the preceding vehicle OB1 may be narrowed
while the vehicle VC travels the road. Here, the distance
point DP calculated based on the distance information DI
provided from the first detection unit 110 may be 20 points,
and the lane point LP calculated based on the lane informa-
tion LI provided from the second detection unit 120 may be
15 points. In this case, the result point corresponding to the
sum of the distance point DP and the lane point LP may be
35 points. When the result point RE is 35 points, the result
point RE is greater than the reference point RP of the first
operation mode M1, and the vehicle control system 10
according to the present disclosure may thus be operated in
the first operation mode M1. When the vehicle control
system 10 is operated in the first operation mode M1, the
notification lamp included in the display device 310 may
blink in blue.

In an embodiment, the color of the notification lamp may
be changed whenever the result point RE is increased by a
first step point predetermined based on the first reference
point RP1. For example, the first step point may be 5 points.
The distance between the vehicle VC and the preceding
vehicle OB1 may be further narrowed while the vehicle VC
travels the road. Here, the distance point DP calculated
based on the distance information DI provided from the first
detection unit 110 may be 25 points, and the lane point LP
calculated based on the lane information LI provided from
the second detection unit 120 may be 15 points. In this case,
the result point RE may be 40 points. Even in this case, the
vehicle control system 10 according to the present disclosure
may be operated in the first operation mode M1, and the
result point RE may be increased by the first step point from
35 points to 40 points. Therefore, the color of the notification
lamp included in the display device 310 may be changed
from blue to red.

FIGS. 8 and 9 are views for explaining the second
operation mode among the operation modes of the vehicle
control system of FIG. 1; and FIGS. 10 and 11 are views for
explaining an embodiment of the vehicle control system of
FIG. 1.

Referring to FIGS. 1 to 11, in an embodiment, the
vibration device 320 may be disposed on the steering wheel
HD and seat CH of the vehicle VC, and operated in the
second operation mode M2 to vibrate the steering wheel HD
and the seat CH in a first direction D1 and in a second
direction D2 perpendicular to the first direction D1, respec-
tively, when the result point RE is greater than or equal to
a predetermined second reference point RP2. For example,
when the result point RE is 80 points, the vehicle control
system 10 according to the present disclosure may be
operated in the second operation mode M2. When the
vehicle control system 10 is operated in the second operation
mode M2, the steering wheel HD may be vibrated in the first
direction D1, and the seat CH may be vibrated in the second
direction D2 perpendicular to the first direction D1. The
mode signal may be used to determine the operation mode,
and the control signal may be used to control the color of the
notification lamp, vibration intensity, a vibration distance
and sound intensity.

In addition, in an embodiment, the steering wheel HD
may be vibrated in the first direction D1 and the seat CH may
be vibrated in the second direction D2 when the distance

point DP is greater than the lane point LP. The vibration
distance in the first direction D1 or the second direction D2
may be increased as the result point RE is increased by a
second step point predetermined based on the second refer-
ence point RP2. For example, the second step point may be
5 points, and the result point RE may be 80 points. Here, the
distance point DP may be 50 points, and the lane point LP
may be 30 points. In this case, the distance point DP may be
greater than the lane point LP. Here, the steering wheel HD
may be vibrated in the first direction D1, and the seat CH
may be vibrated in the second direction D2 perpendicular to
the first direction D1. Then, when the distance between the
vehicle and the preceding vehicle OB1 is further narrowed,
the distance point DP may be 55 points, the lane point LP
may be 30 points, and the result point RE may be 85 points,
which is increased by 5 points, which is the second step
point. In this case, the vibration distance corresponding to a
width at which the steering wheel HD is vibrated in the first
direction D1 may be increased, and the vibration distance
corresponding to a width at which the seat CH is vibrated in
the second direction D2 may also be increased.

In an embodiment, the steering wheel HD may be vibrated
in the second direction D2 and the seat CH may be vibrated
in the first direction D1 when the distance point DP is
smaller than the lane point LP. For example, the result point
RE may be 85 points. Here, the distance point DP may be 35
points, and the lane point LP may be 50 points. In this case,
the distance point DP may be smaller than the lane point LP.
Here, the steering wheel HD may be vibrated in the second
direction D2, and the seat CH may be vibrated in the first
direction D1 perpendicular to the second direction D2.

In an embodiment, the number of the vibrations in the first
and second directions D1 and D2 of the steering wheel HD
and the seat CH may be determined based on a ratio of the
distance point DP and the lane point LP. For example, the
result point RE may be 90 points. Here, the distance point
DP may be 60 points, and the lane point LP may be 30
points. Here, the ratio of the distance point DP and the lane
point LP may be 2:1. In this case, the steering wheel HD may
be vibrated once in the second direction D2 after being
vibrated twice in the first direction D1, and simultaneously,
the seat CH may be vibrated once in the first direction D1
after being vibrated twice in the second direction D2.

In an embodiment, the sound device 330 may be operated
in the third operation mode M3 to provide a notification
sound when the result point RE is greater than or equal to a
predetermined third reference point RP3. For example, when
the result point RE is 110 points, the vehicle control system
10 according to the present disclosure may be operated in the
third operation mode M3. In this case, the vehicle control
system 10 may provide a warning sound to a driver through
the sound device 330.

In an embodiment, when the result point RE is 70 points
or more and less than 100 points, the vehicle control system
10 according to the present disclosure may operate a vibra-
tion band VB disposed on a driver head. When the vibration
band VB disposed on the driver head is vibrated, it is
possible to prevent the driver from the drowsy driving. In
addition, in an embodiment, when the result point RE is 70
points or more and less than 100 points, the vehicle control
system 10 according to the present disclosure may operate a
bone conduction earphone GE or airpods, mounted on a
driver ear. When the bone conduction earphone GE mounted
on the driver ear is vibrated, it is possible to prevent the
driver from the drowsy driving. In another embodiment, the
vehicle control system 10 according to the present disclosure
may prevent a collision of the vehicle with the preceding
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vehicle or a vehicle next thereto by automatically controlling
a brake based on the result point RE.

As set forth above, the present disclosure as described
above may provide the following effects.

The vehicle control system according to the present
disclosure may prevent the drowsy driving on the road by
driving the plurality of devices based on the detection
information provided by detecting the object around the
vehicle.

In addition, other features and advantages of the present
disclosure may be newly identified through the embodi-
ments of the present disclosure.

What is claimed is:
1. A vehicle control system comprising:
a detection unit detecting an object around a vehicle to

provide detection information provided from the
object;

a control unit providing a mode signal and a control signal
corresponding to a plurality of operation modes, based
on the detection information; and

a plurality of devices driven based on the mode signal and
the control signal,

wherein the detection unit includes a first detection unit
detecting the object in front of the vehicle to provide
distance information corresponding to a distance
between the vehicle and the object, and a second
detection unit providing lane information correspond-
ing to a distance between the vehicle and a lane
disposed in a direction of each of two sides of the
vehicle,

wherein the control unit includes a point calculation unit
calculating a distance point and a lane point by scoring
the distance information and the lane information,
respectively, and a mode determination unit providing
the mode signal and the control signal by selecting one
operation mode from the plurality of operation modes,
based on the distance point and the lane point.

2. The vehicle control system of claim 1, wherein the
plurality of devices include

a display device operated in a first operation mode among
the plurality of operation modes,

a vibration device operated in a second operation mode
among the plurality of operation modes, and

a sound device operated in a third operation mode among
the plurality of operation modes.

3. The vehicle control system of claim 2, wherein the
display device is operated in the first operation mode to turn
on a notification lamp included in the display device when
a result point corresponding to a sum of the distance point
and the lane point is greater than or equal to a predetermined
first reference point, and

color of the notification lamp is changed whenever the
result point is increased by a first step point predeter-
mined based on the first reference point.

4. The vehicle control system of claim 3, wherein the
vibration device is disposed on a steering wheel and a seat
of the vehicle, and operated in the second operation mode to
vibrate the steering wheel and the seat in a first direction and
in a second direction perpendicular to the first direction,
respectively, when the result point is greater than or equal to
a predetermined second reference point.

5. The vehicle control system of claim 4, wherein the
steering wheel is vibrated in the first direction and the seat
is vibrated in the second direction when the distance point is
greater than the lane point, and

a vibration distance in the first direction or the second
direction is increased as the result point is increased by
a second step point predetermined based on the second
reference point.

6. The vehicle control system of claim 5, wherein the
steering wheel is vibrated in the second direction and the
seat is vibrated in the first direction when the distance point
is smaller than the lane point.

7. The vehicle control system of claim 6, wherein the
number of the vibrations in the first and second directions of
the steering wheel and the seat is determined based on a ratio
of the distance point and the lane point.

8. The vehicle control system of claim 7, wherein the
sound device is operated in the third operation mode to
provide a notification sound when the result point is greater
than or equal to a predetermined third reference point.

∗ ∗ ∗ ∗ ∗
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