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APPARATUS AND METHOD FOR
CONTROLLING OUTPUT OF HORN OF
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0106948 filed in the
Korean Intellectual Property Office on Aug. 18, 2014, the
entire contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to an apparatus and a
method for controlling output of a horn sound of a vehicle,
and more particularly, to an apparatus and a method for
adjusting a volume of a horn of a vehicle to control output of
a horn sound of the vehicle.

BACKGROUND ART

[0003] In the related art, when a horn of a vehicle is output
to draw a pedestrian’s attention, unintentional damage may
be caused to the pedestrian due to a louder horn sound.
[0004] In order to solve the above-mentioned problem, the
driver needs to quickly determine a kind of an object such as
a pedestrian, a bicycle, or a vehicle and manually manipulate
a button to adjust the horn sound, which may be inconvenient
to the driver.

[0005] Korean Unexamined Patent Application Publication
No. 2013-0061530 discloses a device which controls output
of a horn sound of a vehicle. However, the device simply
adjusts the volume of the horn of the vehicle in accordance
with a position of the vehicle, regardless of an object which is
located near the vehicle, so that the problem may not be
solved by this device.

SUMMARY OF THE INVENTION

[0006] The present invention has been made in an effort to
provide an apparatus and a method for controlling output of a
horn sound of a vehicle which may automatically adjust a
volume of a horn of a vehicle in accordance with a kind of an
object which is located near the vehicle to control output of a
horn sound of the vehicle.

[0007] However, an object of the present invention is not
limited to the above description and other objects which have
not been mentioned above will be more apparent to those
skilled in the art from a reading of the following description.

[0008] An exemplary embodiment of the present invention
provides a horn sound output control apparatus of a vehicle,
comprising: a vehicle speed comparing unit which deter-
mines whether a current speed of a driver’s vehicle (herein-
after, referred to as a principle vehicle) is equal to or lower
than a reference speed; an object determining unit which,
when it is determined that the current speed of the principle
vehicle is equal to or lower than the reference speed, deter-
mines that an object located within a predetermined distance
from the principle vehicle is the other vehicle; a horn volume
adjusting unit which, when it is determined that the object is
the other vehicle, adjusts a horn volume of the principle
vehicle to maintain a reference volume and when it is deter-
mined that the object is not the other vehicle, adjusts the horn
volume of'the principle vehicle to be equal to or lower than the
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reference volume; and a horn sound output unit which outputs
a horn sound of the principle vehicle to the outside based on
the adjusted horn volume.

[0009] The apparatus may further include an object detect-
ing unit which detects the object and when the object is
detected, the vehicle speed comparing unit may determine
whether a current speed of the principle vehicle is equal to or
lower than the reference speed.

[0010] The apparatus may further include an image obtain-
ing unit which obtains an image including the object and the
object determining unit may determine whether the object is
the other vehicle based on the image.

[0011] The object determining unit may determine whether
the object is the other vehicle based on brightness of the
outside and information obtained by analyzing the image.
[0012] The object determining unit may use at least one of
a density of pixels which form a contour, a ratio of moving
pixels with respect to the entire pixels, and the number of
colors of the entire pixels as the information obtained by
analyzing the image.

[0013] The object determining unit may determine whether
the object is the other vehicle further using a relative speed of
the object with respect to the principle vehicle.

[0014] The object determining unit may obtain a first cal-
culation value by multiplying a brightness of the outside and
a value obtained by dividing a ratio of shifted pixels with
respect to the entire pixels obtained from the image by the
density of the pixels which form the contour obtained from
the image, obtain a second calculation value by multiplying a
difference between 1 and the brightness of the outside and a
difference between 1 and a color distribution value of the
image, and determine whether the object is the other vehicle
using a value obtained by adding the second calculation value
to the first calculation value.

[0015] When itis determined that the object is not the other
vehicle, the object determining unit may further determine
whether the object is a fixed object which does not move and
when it is determined that the object is not the fixed object, the
horn volume adjusting unit may maintain the horn volume of
the principle vehicle in the current state and when it is deter-
mined that the object is the fixed object, the horn volume
adjusting unit may adjust the horn volume of the principle
vehicle to be zero.

[0016] The apparatus may further include a threshold
reaching determining unit which, when it is determined that
the current speed of the principle vehicle exceeds the refer-
ence speed, determines whether the current speed of the prin-
ciple vehicle is equal to or lower than a threshold speed and
when it is determined that the current speed of the principle
vehicle is equal to or lower than the threshold speed, the horn
volume adjusting unit may adjust the horn volume of the
principle vehicle to maintain the reference volume and when
it is determined that the current speed of the principle vehicle
exceeds the threshold speed, the horn volume adjusting unit
may adjust the horn volume of the principle vehicle to exceed
the reference volume.

[0017] Further, another exemplary embodiment of the
present invention provides a horn sound output control
method of'avehicle, including: determining whether a current
speed of a driver’s vehicle (hereinafter, referred to as a prin-
ciple vehicle) is equal to or lower than a reference speed;
determining, when it is determined that the current speed of
the principle vehicle is equal to or lower than the reference
speed, whether an object located within a predetermined dis-
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tance from the principle vehicle is the other vehicle; adjust-
ing, when it is determined that the object is the other vehicle,
a horn volume of'the principle vehicle to maintain a reference
volume and when it is determined that the object is not the
other vehicle, adjusts the horn volume of the principle vehicle
to be equal to or lower than the reference volume; and out-
putting a horn sound of the principle vehicle to the outside
based on the adjusted horn volume.

[0018] Before the determining of whether a current speed
of the principle vehicle is equal to or lower than a reference
speed, the method may further include detecting the object,
and when the object is detected, in the determining of whether
a current speed of the principle vehicle is equal to or lower
than a reference speed, it is determined whether the current
speed of the principle vehicle is equal to or lower than the
reference speed.

[0019] Between the determining of whether a current speed
of the principle vehicle is equal to or lower than a reference
speed and the determining of whether the object is the other
vehicle, the method may further include obtaining an image
including the object and in the determining of whether the
object is the other vehicle, it is determined whether the object
is the other vehicle based on the image.

[0020] Inthe determining of whether the object is the other
vehicle, it is determined whether the object is the other
vehicle based on brightness of the outside and information
obtained by analyzing the image.

[0021] Inthe determining of whether the object is the other
vehicle, at least one of a density of pixels which form a
contour, a ratio of moving pixels with respect to the entire
pixels, and the number of colors of the entire pixels as the
information obtained by analyzing the image may be used.
[0022] Inthe determining of whether the object is the other
vehicle, it is determined whether the object is the other
vehicle further using a relative speed of the object with
respect to the principle vehicle.

[0023] The determining of whether the object is the other
vehicle may obtain a first calculation value by multiplying a
brightness of the outside and a value obtained by dividing a
ratio of shifted pixels with respect to the entire pixels obtained
from the image by the density of the pixels which form the
contour obtained from the image, obtain a second calculation
value by multiplying a difference between 1 and the bright-
ness of the outside and a difference between 1 and a color
distribution value of the image, and determine whether the
object is the other vehicle using a value obtained by adding
the second calculation value to the first calculation value.
[0024] Inthe determining of whether the object is the other
vehicle, when it is determined that the object is not the other
vehicle, it is determined whether the object is a fixed object
which does not move and in the adjusting, when it is deter-
mined that the object is not the fixed object, the horn volume
of the principle vehicle is maintained in a current state and
when it is determined that the object is the fixed object, the
horn volume of the principle vehicle is adjusted to be O.
[0025] Before the adjusting, the method may further
include determining, when it is determined that the current
speed of the principle vehicle exceeds the reference speed,
whether the current speed of the principle vehicle is equal to
or lower than a threshold speed and when it is determined that
the current speed of the principle vehicle is equal to or lower
than the threshold speed, in the adjusting, the horn volume of
the principle vehicle is adjusted to maintain the reference
volume and when it is determined that the current speed of the
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principle vehicle exceeds the threshold speed, the horn vol-
ume adjusting unit adjusts the horn volume of the principle
vehicle to exceed the reference volume.

[0026] The present invention may have the following
effects by automatically adjusting a volume of a horn of a
vehicle in accordance with an object which is located near the
vehicle to control a horn sound output of the vehicle.

[0027] First, it is possible to prevent a pedestrian or a
bicycle rider from being injured due to a noise.

[0028] Second, a volume of the horn is appropriately
adjusted even in a situation where the horn is hardly heard,
such as a highway, so that a driver of another vehicle may
recognize the vehicle.

[0029] Third, inconvenience in that the driver manually
adjusts the horn sound may be removed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is a conceptual view schematically illustrat-
ing a dynamic horn volume adjusting apparatus according to
an exemplary embodiment of the present invention.

[0031] FIG. 2 is a conceptual view illustrating an internal
configuration of an AVN system which configures a dynamic
horn volume adjusting apparatus according to an exemplary
embodiment of the present invention.

[0032] FIG. 3 is a flow chart of an exemplary embodiment
illustrating an operating method of a dynamic horn volume
adjusting apparatus according to an exemplary embodiment
of the present invention.

[0033] FIG. 4 is a block diagram schematically illustrating
avehicle horn sound output control apparatus according to an
exemplary embodiment of the present invention.

[0034] FIG. 5 is a block diagram illustrating an internal
configuration which is added to the vehicle horn sound output
control apparatus of FIG. 4.

[0035] FIG. 6 is a flow chart schematically illustrating a
vehicle horn sound output control method according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. In the figures, even though the parts
are illustrated in different drawings, it should be understood
that like reference numbers refer to the same or equivalent
parts of the present invention throughout the several figures of
the drawing. Furthermore, when it is judged that specific
description on known configurations or functions related in
the description of the present invention may unnecessarily
obscure the essentials of the present invention, the detailed
description will be omitted. Further, hereinafter, exemplary
embodiments of the present invention will be described.
However, it should be understood that the technical spirit of
the invention is not limited to the specific embodiments, but
may be changed or modified in various ways by those skilled
in the art.

[0037] In the related art, a driver determines whether an
approaching object is a pedestrian (or a bicycle rider) or a
vehicle by him/herself to change a horn sound by pressing
different buttons. However, in this case, the driver needs to be
fully aware of functions of various buttons but cannot
minutely adjust a volume of the horn sound.

[0038] According to the exemplary embodiment of the
present invention, a kind of approaching object is automati-
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cally figured out by a front camera, a rear camera, and an
object detecting sensor which are provided at the outside of
the vehicle so that a damage due to the noise is reduced and a
warning function is strengthened in a situation where no horn
sound is heard.

[0039] FIG. 1 is a conceptual view schematically illustrat-
ing a dynamic horn volume adjusting apparatus according to
an exemplary embodiment of the present invention.

[0040] The dynamic horn volume adjusting apparatus 100
is an apparatus which dynamically adjusts a horn volume of a
vehicle and includes a front camera 110, a rear camera 120, a
vehicle sensor 130, an AVN system 140, and a speaker 150.

[0041] The front camera 110 photographs a front side of the
vehicle to obtain a front image of the vehicle.

[0042] The rear camera 120 photographs a rear side of the
vehicle to obtain a rear image of the vehicle.

[0043] The vehicle sensor 130 obtains various vehicle
information which is generated when a vehicle is driven, such
as a speed of the vehicle. In the exemplary embodiment of the
present invention, the vehicle sensor 130 may be configured
by sensors which contribute to a parking assistant system
(PAS).

[0044] The AVN (audio video navigation) system 140 pro-
cesses the images obtained by the front camera 110 and the
rear camera 120. Further, the AVN system 140 controls a
volume of a horn sound based on the result obtained by
processing the image.

[0045] The speaker 150 outputs a predetermined volume of
horn sound in accordance with the control of the AVN system
140.

[0046] FIG. 2 is a conceptual view illustrating an internal
configuration of an AVN system which configures a dynamic
horn volume adjusting apparatus according to an exemplary
embodiment of the present invention.

[0047] As illustrated in FIG. 2, the AVN system 140
includes a camera image obtaining unit 140, an approaching
object detecting unit 142, an approaching object estimating
unit 143, and a horn volume adjusting unit 144.

[0048] The camera image obtaining unit 141 controls the
front camera 110 and the rear camera 120 to obtain the front
image and the rear image of the vehicle.

[0049] The approaching object detecting unit 142 controls
the vehicle sensor 130 to obtain various vehicle information.
[0050] The horn volume adjusting unit 144 dynamically
adjusts the horn volume in accordance with a result which is
determined by the approaching object estimating unit 143,
that is, the kind of the approaching object.

[0051] When an object approaches the vehicle to be
detected by the vehicle sensor 130, the approaching object
estimating unit 143 determines a kind of the object using a
camera image obtained by the front camera 110 and the rear
camera 120 as if the driver determines the situation. In the
exemplary embodiment of the present invention, the
approaching object estimating unit 143 may determine the
kind of approaching object as a vehicle, a bicycle rider, or a
pedestrian.

[0052] The approaching object estimating unit 143 deter-
mines the kind of approaching object using the following
equation. The approaching object estimating unit 143 deter-
mines the kind of approaching object basically using a low
resolution image as an input image, but the present invention
is not limited thereto.

F=(ax(value of factor 1/value of factor 2))+((1-a)x
(1—value of factor 3))

[0053] In the Equation, a value of a factor 1 is an optical
flow value and the unit thereof is w (window). In the exem-
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plary embodiment of the present invention, the window has a
value of 5 by 5 (unit pixel) so that the calculation may be
rapidly performed. Further, a value of a factor 2 is an edge
detection value and the unit is w. Further, a value of a factor 3
is a color distribution value and the unit is w.

[0054] First, the value of the factor 1, that is, the optical flow
value will be described.

[0055] The approaching object estimating unit 143 figures
out a moving speed of the object to figure out a kind of the
object. The approaching object estimating unit 143 calculates
a speed of a moving object or a ratio of moving pixel in the
image based on a speed of a vehicle which is currently driven
by the driver, and generates the calculated value as a size of
the moving object. In this case, the value generated by the
approaching object estimating unit 143 is the optical flow
value.

[0056] Generally, the optical flow value is larger than 0 and
smaller than 1 (O<ratio<1) and when the speed of the vehicle
is equal to or higher than 60 km/h, the optical flow value is 1.
[0057] Since the optical flow value is proportional to a size
and a speed of an object, the optical flow value is increased in
the order of a pedestrian, a bicycle rider, and a vehicle.
[0058] Next, the value of the factor 2, that is, the edge
detection value will be described.

[0059] The approaching object estimating unit 143 mea-
sures a density of a contour in the image. When the density of
the contour is low, the approaching object estimating unit 143
distinguishes the kind of approaching object that the object is
a big and simple object. In this case, the approaching object
estimating unit 143 subtracts a density of an image immedi-
ately before detecting the object using the vehicle sensor 130
so that the result value of the approaching is not affected by a
complexity of a background. The edge detection value has a
value which is larger than 0 and smaller than 1 (0<distribu-
tion<1). When a shape of the object is simple, the edge detec-
tion value is small and when a shape of the object is complex,
the edge detection value is large. Therefore, the edge detec-
tion value is increased in the order of a vehicle, a pedestrian,
and a bicycle rider.

[0060] Next, the value of the factor 3, that is, the color
distribution value will be described.

[0061] The approaching object estimating unit 143 repre-
sents a diversity of colors represented in the image by a
histogram distribution degree to determine an object. When
the diversity of colors is represented by a histogram, the
approaching object estimating unit 143 checks how many
histograms exceed 20% of the number of pixels of the image
to be considered as a result.

[0062] The color distribution value is larger than O and
smaller than 1 (O<color distribution<1) and the approaching
object estimating unit 143 distinguishes an approaching
object based on colors of clothes, a basic skin color, and a hair
color. In this case, most various colors indicate a pedestrian,
and a color distribution degree is lowered in the order of a
pedestrian, a bicycle, and a vehicle.

[0063] Next, a correlation of the value of the factor 1, the
value of the factor 2, and the value of the factor 3 will be
described.

[0064] In the exemplary embodiment of the present inven-
tion, based on deduction that as a speed of the approaching
object is high, the object is highly likely to be a vehicle, the
algorithm is configured as follows: results of the factor 1 and
the factor 2 are arranged such that a result of an entire algo-
rithm function F is increased as a speed of an object is
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increased and the object is simple. When the value of the
factor 3 is decreased, that is, it is determined that the color is
simple and the object is close to the vehicle, the result of the
function F is increased.

[0065] In the meantime, a value of a depends on a bright-
ness of an external environment.

[0066] Inthe day time, in order to improve precision of the
entire algorithm by a result of the distribution of colors, the
value of a is set to be 0.5<0<0.7. The value of a may be
adjusted in accordance with resolutions of images of the front
and rear cameras.

[0067] At night, the value of a is set to be 0.7<a<0.9 to
minimize influence of the color distribution.

[0068] Based on the above description, when the F value is
smaller than a first reference value (for example, 0.7), the
approaching object estimating unit 143 determines the
approaching object as a pedestrian. When the F value is equal
to or larger than the first reference value (for example, 0.7)
and smaller than a second reference value (for example, 3),
the approaching object estimating unit 143 determines the
approaching object as a bicycle rider. When the F value is
larger than the second reference value (for example, 3), the
approaching object estimating unit 143 determines the
approaching object as a vehicle.

[0069] Next, an operating method of a dynamic horn vol-
ume adjusting apparatus 100 will be described. FIG. 3 is a
flow chart of an exemplary embodiment illustrating an oper-
ating method of a dynamic horn volume adjusting apparatus
according to an exemplary embodiment of the present inven-
tion.

[0070] First, the camera image obtaining unit 141 detects
objects from images obtained by the front camera 110 and the
rear camera 120 in step S510.

[0071] Next, the approaching object detecting unit 142
measures a current speed of a driver’s vehicle (hereinafter,
referred to as a principle vehicle) using the vehicle sensor
130.

[0072] Next, the approaching object estimating unit 143
compares a current speed of the principle vehicle with a first
reference speed (for example, 10 km/h). When the current
speed of the principle vehicle is lower than the first reference
speed in step S520, the approaching object estimating unit
143 determines a kind of an object in step S530. A method of
determining a kind of object has been described above, so that
detailed description thereof will be omitted.

[0073] Whenthe object is determined as the other vehicle in
step S540, the horn volume adjusting unit 144 maintains a
horn volume to be a reference volume. In contrast, when it is
not determined that the object is the other vehicle in step
S540, the horn volume adjusting unit 144 reduces the horn
volume to be smaller than the reference volume in step S550.
[0074] In the meantime, when it is determined that the
current speed of the principle vehicle is higher than the first
reference speed in step S520, the control unit determines
whether the current speed of the principle vehicle exceeds a
second reference speed (for example, 60 km/h) in step S560.
[0075] When it is determined that the current speed of the
principle vehicle does not exceed the second reference speed
in step S560, the horn volume adjusting unit 144 maintains
the horn volume to be a reference volume. In contrast, when
it is determined that the current speed of the principle vehicle
exceeds the second reference speed in step S560, the horn
volume adjusting unit 144 increases the horn volume to be
higher than a reference volume in step S570.
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[0076] Theexemplary embodiment of the present invention
has been described above with reference to FIGS. 1 to 3.
Hereinafter, the exemplary embodiment of the present inven-
tion which may be deducted/perceived from the exemplary
embodiment will be described below.

[0077] FIG. 4 is a block diagram schematically illustrating
a horn sound output control apparatus of a vehicle according
to an exemplary embodiment of the present invention.
[0078] As illustrated in FIG. 4, the vehicle horn sound
output control apparatus 600 includes a vehicle speed com-
paring unit 610, an object determining unit 620, a horn vol-
ume adjusting unit 630, a horn sound output unit 640, a power
supply 650, and a main control unit 660.

[0079] The power supply 650 supplies power to individual
components of the vehicle horn sound output control appara-
tus 600. The main control unit 660 controls the overall opera-
tion of individual components of the vehicle horn sound out-
put control apparatus 600. When considering that the vehicle
horn sound output control apparatus 600 is provided in an
automobile AVN system, the power supply 650 and the main
control unit 660 may not be provided in the exemplary
embodiment.

[0080] The vehicle speed comparing unit 610 determines
whether the current speed of the principle vehicle is equal to
or lower than a reference speed.

[0081] When the vehicle speed comparing unit 610 deter-
mines that the current speed of the principle vehicle is equal
to or lower than a reference speed, the object determining unit
620 determines a kind of an object which is located within a
predetermined distance from the principle vehicle. Specifi-
cally, when the vehicle speed comparing unit 610 determines
that the current speed of the principle vehicle is equal to or
lower than the reference speed, the object determining unit
620 determines that the object which is located within a
predetermined distance from the principle vehicle is the other
vehicle.

[0082] When the object determining unit 620 determines
that the object is the other vehicle, the horn volume adjusting
unit 630 adjusts a horn volume of the principle vehicle to
maintain the reference volume.

[0083] Further, when it is determined that the object is not
the other vehicle, the horn volume adjusting unit 630 adjusts
the horn volume of the principle vehicle to be lower than the
reference volume. When the horn volume of the principle
vehicle is adjusted to be lower than the reference volume, the
horn volume adjusting unit 630 adjusts the horn volume of the
principle vehicle to be larger than 0 and smaller than the
reference volume.

[0084] The horn volume output unit 640 outputs the horn
sound of the principle vehicle to the outside based on the horn
volume adjusted by the horn volume adjusting unit 630.
[0085] The vehicle horn sound output control apparatus
600 may further include atleast one of an object detecting unit
670 and an image obtaining unit 680 as illustrated in FIG. 5.
FIG. 5 is a block diagram illustrating an internal configuration
which is added to the vehicle horn sound output control
apparatus of FIG. 4.

[0086] The object detecting unit 670 detects an object.
[0087] When the object detecting unit 670 detects an
object, the vehicle speed comparing unit 610 may determine
whether the current speed of the principle vehicle is equal to
or lower than the reference speed.

[0088] In the exemplary embodiment, the object detecting
unit 670 detects an object when the object is located within a
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reference distance. In the exemplary embodiment, the object
detecting unit 670 may be implemented by an ultrasonic
sensor.

[0089] The image obtaining unit 680 obtains an image
including an object.

[0090] The object determining unit 620 determines
whether the object is the other vehicle based on the image
obtained by the image obtaining unit 680.

[0091] The object determining unit 620 may determine
whether the object is the other vehicle based on a brightness
of the outside of the vehicle and information obtained by
analyzing the image obtained by the image obtaining unit
680. In the above description, the brightness of the outside of
the vehicle is a concept corresponding to . in the above-
described equation.

[0092] Theobject determining unit 620 may use at least one
of a density of pixels which form a contour, a ratio of shifted
pixels with respect to the entire pixels, and the number of
colors of the entire pixels as the information obtained by
analyzing the image. In the above description, the density of
the pixels which form the contour is a concept corresponding
to the edge detection value in the above-described equation.
Further, the ratio of shifted pixels with respect to the entire
pixels is a concept corresponding to the optical flow value in
the above-described equation, specifically, a ratio of moving
pixels. Further, the number of colors of the entire pixels is a
concept corresponding to the color distribution value in the
above-described equation.

[0093] In the meantime, the object determining unit 620
may determine whether the object is the other vehicle further
using a relative speed of the object with respect to the prin-
ciple vehicle. In the above description, the relative speed of
the object with respect to the principle vehicle is a concept
corresponding to the optical flow value, specifically, a speed
of the moving object in the image.

[0094] Inthe meantime, when considering the above equa-
tion, the object determining unit 620 obtains a first calculation
value by multiplying the brightness of the outside and a value
obtained by dividing a ratio of shifted pixels with respect to
the entire pixels obtained from the image by the density of the
pixels which form the contour obtained from the image,
obtain a second calculation value by multiplying a difference
between 1 and the brightness of the outside and a difference
between 1 and a color distribution value of the image, and
determines whether the object is the other vehicle using a
value obtained by adding the second calculation value to the
first calculation value.

[0095] In the meantime, when it is determined that the
object is not the other vehicle, the object determining unit 620
further determines whether the object is a fixed object which
does not move.

[0096] In this case, when it is determined that the object is
not the fixed object, the horn volume adjusting unit 630 main-
tains the horn volume of the principle vehicle in the current
state and when it is determined that the object is the fixed
object, the horn volume adjusting unit 630 adjusts the horn
volume of the principle vehicle to be zero. In the meantime,
the vehicle horn sound output control apparatus 600 may
further include a threshold reaching determining unit 690, as
illustrated in FIG. 5.

[0097] When it is determined that the current speed of the
principle vehicle exceeds the reference speed, the threshold
reaching determining unit 690 determines whether the cur-
rent speed of the principle vehicle is equal to or lower than a
threshold speed.

[0098] In this case, when it is determined that the current
speed of the principle vehicle is equal to or lower than the
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threshold speed, the horn volume adjusting unit 630 adjusts
the horn volume of the principle vehicle to maintain the
reference volume. When it is determined that the current
speed ofthe principle vehicle exceeds the threshold speed, the
horn volume adjusting unit 630 adjusts the horn volume of the
principle vehicle to exceed the reference volume.

[0099] In the exemplary embodiment, when it is deter-
mined that the current speed of the principle vehicle exceeds
the reference speed, the horn volume adjusting unit 630 may
adjust the horn volume of the principle vehicle to be equal to
or higher than the reference volume.

[0100] Next, an operating method of the vehicle hone
sound output control apparatus 600 will be described. FIG. 6
is a flow chart schematically illustrating a vehicle horn sound
output control method according to an exemplary embodi-
ment of the present invention.

[0101] First, the vehicle speed comparing unit 610 deter-
mines whether a current speed of a principle vehicle is equal
to or lower than a reference speed in step S810.

[0102] When it is determined that the current speed of the
principle vehicle is equal to or lower than the reference speed
in step S810, the object determining unit 620 determines
whether an object which is located within a predetermined
distance from the principle vehicle is the other vehicle in step
S820.

[0103] When the object is determined to be the other
vehicle in step S820, the horn volume adjusting unit 630
adjusts the horn sound of the principle vehicle to maintain a
reference volume in step S840. In contrast, when it is deter-
mined that the object is not the other vehicle in step S820, the
horn volume adjusting unit 630 adjusts the horn sound of the
principle vehicle to be lower than the reference volume in step
S830.

[0104] In the meantime, when it is determined that the
current speed of the principle vehicle exceeds the reference
speed in step S810, the threshold reaching determining unit
690 determines whether the current speed of the principle
vehicle is equal to or lower than a threshold speed in step
S850.

[0105] When it is determined that the current speed of the
principle vehicle is equal to or lower than a threshold speed in
step S850, the horn volume adjusting unit 630 adjusts the
horn sound of the principle vehicle to maintain a reference
volume in step S840. In contrast, when it is determined that
the current speed of the principle vehicle exceeds a threshold
speed in step S850, the horn volume adjusting unit 630
adjusts the horn sound of the principle vehicle to exceed the
reference volume in step S860.

[0106] Next, the horn sound output unit 640 outputs the
horn sound of the principle vehicle to the outside based on the
adjusted horn volume in step S870.

[0107] In the meantime, in the exemplary embodiment,
when it is determined that the current speed of the principle
vehicle exceeds the reference speed in step S810, the sound
volume adjusting unit 630 may adjust the horn volume of the
principle vehicle to maintain the reference volume regardless
of whether the current speed of the principle vehicle is equal
to or lower than the threshold speed.

[0108] Even though it has been described above that all
components of the exemplary embodiment of the present
invention are combined as one component or operate to be
combined, the present invention is not limited to the exem-
plary embodiment. In other words, one or more components
may be selectively combined to be operated within a scope of
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the present invention. Further, all components may be imple-
mented as one independent hardware but a part or all of the
components are selectively combined to be implemented as a
computer program which includes a program module which
performs a part or all functions combined in one or plural
hardwares. Further, such a computer program may be stored
in a computer readable media such as a USB memory, a CD
disk, or a flash memory to be read and executed by a computer
to implement the exemplary embodiment of the present
invention. The recording media of the computer program may
include a magnetic recording medium, an optical recording
medium, or a carrier wave medium.
[0109] Ifitis not contrarily defined in the detained descrip-
tion, all terms used herein including technological or scien-
tific terms have the same meaning as those generally under-
stood by a person with ordinary skill in the art. A generally
used terminology which is defined in a dictionary may be
interpreted to be equal to a contextual meaning of the related
technology but is not interpreted to have an ideal or exces-
sively formal meaning, if it is not apparently defined in the
present invention.
[0110] The above description illustrates a technical spirit of
the present invention as an example and various changes,
modifications, and substitutions become apparent to those
skilled in the art within a scope of an essential characteristic
of the present invention. Therefore, as is evident from the
foregoing description, the exemplary embodiments and
accompanying drawings disclosed in the present invention do
not limit the technical spirit of the present invention and the
scope of the technical spirit is not limited by the exemplary
embodiments and accompanying drawings. The protection
scope of the present invention should be interpreted based on
the following appended claims and it should be appreciated
that all technical spirits included within a range equivalent
thereto are included in the scope of the present invention.
What is claimed is:
1. A horn sound output control apparatus of a vehicle,
comprising:
avehicle speed comparing unit which determines whether
a current speed of a driver’s vehicle (hereinafter,
referred to as a principle vehicle) is equal to or lower
than a reference speed;
an object determining unit which, when it is determined
that the current speed of the principle vehicle is equal to
or lower than the reference speed, determines that an
object located within a predetermined distance from the
principle vehicle is the other vehicle;
ahorn volume adjusting unit which, when it is determined
that the object is the other vehicle, adjusts a horn volume
of the principle vehicle to maintain a reference volume
and when it is determined that the object is not the other
vehicle, adjusts the horn volume of the principle vehicle
to be equal to or lower than the reference volume; and
ahorn sound output unit which outputs a horn sound of the
principle vehicle to the outside based on the adjusted
horn volume.
2. The apparatus of claim 1, further comprising:
an object detecting unit which detects the object,
wherein when the object is detected, the vehicle speed
comparing unit determines whether a current speed of
the principle vehicle is equal to or lower than the refer-
ence speed.
3. The apparatus of claim 1, further comprising:

an image obtaining unit which obtains an image including
the object,
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wherein the object determining unit determines whether

the object is the other vehicle based on the image.

4. The apparatus of claim 3, wherein the object determining
unit determines whether the object is the other vehicle based
on brightness of the outside and information obtained by
analyzing the image.

5.The apparatus of claim 4, wherein the object determining
unit uses at least one of a density of pixels which form a
contour, a ratio of shifted pixels with respect to the entire
pixels and the number of colors of the entire pixels as the
information obtained by analyzing the image.

6. The apparatus of claim 4, wherein the object determining
unit determines whether the object is the other vehicle further
using a relative speed of the object with respect to the prin-
ciple vehicle.

7. The apparatus of claim 4, wherein the object determining
unit obtains a first calculation value by multiplying a bright-
ness of the outside and a value obtained by dividing a ratio of
shifted pixels with respect to the entire pixels obtained from
the image by the density of the pixels which form the contour
obtained from the image, obtain a second calculation value by
multiplying a difference between 1 and the brightness of the
outside and a difference between 1 and a color distribution
value of the image, and determines whether the object is the
other vehicle using a value obtained by adding the second
calculation value to the first calculation value.

8. The apparatus of claim 1, wherein when it is determined
that the object is not the other vehicle, the object determining
unit further determines whether the object is a fixed object
which does not move and

when it is determined that the object is not the fixed object,

the horn volume adjusting unit maintains the horn vol-
ume of the principle vehicle in the current state and when
it is determined that the object is the fixed object, the
horn volume adjusting unit 630 adjusts the horn volume
of the principle vehicle to be zero.

9. The apparatus of claim 1, further comprising:

a threshold reaching determining unit which, when it is
determined that the current speed of the principle
vehicle exceeds the reference speed, determines whether
the current speed of the principle vehicle is equal to or
lower than a threshold speed,

wherein when it is determined that the current speed of the
principle vehicle is equal to or lower than the threshold
speed, the horn volume adjusting unit adjusts the horn
volume of the principle vehicle to maintain the reference
volume and when it is determined that the current speed
of the principle vehicle exceeds the threshold speed, the
horn volume adjusting unit adjusts the horn volume of
the principle vehicle to exceed the reference volume.

10. A horn sound output control method of a vehicle, com-

prising:

determining whether a current speed of a driver’s vehicle
(hereinafter, referred to as a principle vehicle) is equal to
or lower than a reference speed;

determining, when it is determined that the current speed of
the principle vehicle is equal to or lower than the refer-
ence speed, whether an object located within a predeter-
mined distance from the principle vehicle is the other
vehicle;

adjusting, when it is determined that the object is the other
vehicle, a horn volume of the principle vehicle to main-
tain a reference volume and when it is determined that
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the object is not the other vehicle, adjusts the horn vol-
ume of the principle vehicle to be equal to or lower than
the reference volume; and

outputting a horn sound of the principle vehicle to the

outside based on the adjusted horn volume.

11. The method of claim 10, further comprising:

obtaining an image including the object,

wherein in the determining of whether the object is the

other vehicle, it is determined whether the object is the
other vehicle based on the image.

12. The method of claim 11, wherein in the determining of
whether the object is the other vehicle, it is determined
whether the object is the other vehicle based on brightness of
the outside and information obtained by analyzing the image.

13. The method of claim 12, wherein in the determining of
whether the object is the other vehicle, atleast one of a density
of pixels which form a contour, a ratio of shifted pixels with
respect to the entire pixels, and the number of colors of the
entire pixels as the information obtained by analyzing the
image is used.
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14. The method of claim 12, wherein in the determining of
whether the object is the other vehicle, when it is determined
whether the object is the other vehicle, a relative speed of the
object with respect to the principle vehicle is further used.

15. The method of claim 10, further comprising:

determining, when it is determined that the current speed of
the principle vehicle exceeds the reference speed,
whether the current speed of the principle vehicle is
equal to or lower than a threshold speed,

wherein when it is determined that the current speed of the
principle vehicle is equal to or lower than the threshold
speed, in the adjusting, the horn volume of the principle
vehicle is adjusted to maintain the reference volume and
when it is determined that the current speed of the prin-
ciple vehicle exceeds the threshold speed, the horn vol-
ume adjusting unit adjusts the horn volume of the prin-
ciple vehicle to exceed the reference volume.

#* #* #* #* #*



