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(54) Vehicle speed control apparatus

(57) Disclosed is a vehicle speed control apparatus
including: a speed limit information recognition unit rec-
ognizing a location and a speed limit of a speed limit point
located in front of a vehicle; a storage unit stored with
deceleration characteristic values including at least one
driving characteristic; a deceleration characteristic select
unit selecting the deceleration characteristic values cor-
responding to the location and the speed limit of the rec-

ognized speed limit point among the deceleration char-
acteristic values stored in the storage unit; and a targeted
acceleration calculation unit calculating a targeted accel-
eration necessary for a vehicle speed control up to the
speed limit point based on the selected deceleration
characteristic values. By this configuration, it is possible
to precisely control the vehicle speed up to the speed
limit point at an optimal speed.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit of Korean Patent Application No. 10-2012-0107248 filed in
the Korean Intellectual Property Office on September 26, 2012, the entire contents of which are incorporated herein by
reference.

FIELD

[0002] The present disclosure relates to a vehicle speed control apparatus, a vehicle speed control system comprising
the same, and a vehicle speed control method, and more particularly, to a vehicle speed control apparatus controlling
a vehicle speed in response to speed limit information, a vehicle speed control system comprising the same, and a
vehicle speed control method.

BACKGROUND

[0003] A smart cruise control (hereinafter, referred to as SCC) is an apparatus for automatically controlling a vehicle
speed without directly operating an acceleration pedal or a brake pedal by a driver by sensing a distance and a relative
speed of a front vehicle, front road information, and the like.
[0004] In order to implement the SCC, it is essential to effectively perform an acceleration and deceleration control of
a vehicle. Therefore, a technology of performing an acceleration and deceleration control of a vehicle corresponding to
external information has been variously proposed. In particular, in Korean Patent Application No. 10-2010-0085932, a
technology of decelerating a vehicle has been proposed by controlling a brake in response to the speed limit sensed by
navigation. However, since the present technology immediately performs brake control at the time of sensing a speed
limit, there is a problem in that the deceleration is performed at a point far away from a speed limit point, which degrades
the overall driving speed. The present technology has not yet proposed a method for controlling deceleration of a vehicle
and cannot solve a problem of degradation of a comfortable ride according to an increase in deceleration.
[0005] The general acceleration and deceleration control of a vehicle that has been proposed in technologies other
than the present technology does not consider the current acceleration of the corresponding vehicle other than the front
road information. Therefore, it is difficult to ensure a comfortable ride and precisely control an optimal vehicle speed at
an appropriate speed within a required distance.

SUMMARY

[0006] The present invention has been made in an effort to provide a vehicle speed control apparatus for precisely
performing a vehicle speed control corresponding to driving situations and driving characteristics, a vehicle speed control
system, and a control method thereof, in an SCC system of a vehicle.
[0007] The present invention has also been made in an effort to provide a vehicle speed control apparatus minimizing
degradation of a comfortable ride for a driver during a deceleration process, a vehicle speed control system, and a
control method thereof.
[0008] The present invention has also been made in an effort to provide a vehicle speed control apparatus for deter-
mining and warning when a proper speed cannot be observed within a remaining distance due to a limit of set operation
conditions, a vehicle speed control system, and a control method thereof.
[0009] An exemplary embodiment of the present invention provides a vehicle speed control apparatus, including: a
speed limit information recognition unit recognizing a location and a speed limit of a speed limit point located in front of
a vehicle; a storage unit stored with deceleration characteristic values including at least one driving characteristic; a
deceleration characteristic select unit selecting the deceleration characteristic values corresponding to the location and
the speed limit of the recognized speed limit point among the deceleration characteristic values stored in the storage
unit; and a targeted acceleration calculation unit calculating a targeted acceleration necessary for a vehicle speed control
up to the speed limit point based on the selected deceleration characteristic values.
[0010] The speed limit information recognition unit may receive information on the vehicle from a global positioning
system (GPS) and include a navigation unit in which road information including the speed limit point is stored.
[0011] The deceleration characteristic select unit may sequentially reflect the deceleration characteristic values to
calculate a deceleration distance necessary for deceleration from a current vehicle speed to the speed limit and compare
a residual distance up to the speed limit point with the calculated deceleration distance to select the corresponding
deceleration characteristic values if it is determined that the deceleration distance is longer than the residual distance.
[0012] The deceleration characteristic select unit may calculate a first deceleration distance that is included in the
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deceleration distance and is in a section in which deceleration is increased, based on the current acceleration of a vehicle.
[0013] The deceleration characteristic select unit may calculate a second deceleration distance that is included in the
deceleration distance and is in a section in which deceleration is constant.
[0014] The deceleration characteristic select unit may calculate a third deceleration distance that is included in the
deceleration distance and is in a section in which deceleration is reduced.
[0015] The driving characteristics may be at least any one of a maximum allowable acceleration of the targeted
acceleration, a maximum jerk of the targeted acceleration, a speed control gain, and an extra speed that is a difference
between the speed limit and a targeted control speed.
[0016] Another exemplary embodiment of the present invention provides a vehicle speed control method, including:
a) recognizing a location and a speed limit of a speed limit point located in front of a vehicle; b) selecting deceleration
characteristic values corresponding to the location and the speed limit of the speed limit point among deceleration
characteristic values including at least one driving characteristic; and c) calculating a targeted acceleration necessary
for a vehicle speed control up to the speed limit point based on the selected deceleration characteristic values.
[0017] Step (b) of the vehicle speed control method may include: b-1) calculating a deceleration distance necessary
for deceleration from a current vehicle speed to the speed limit by reflecting the deceleration characteristic values; b-2)
comparing a residual distance up to the speed limit point with the calculated deceleration distance; and b-3) if it is
determined that the deceleration distance is longer than the residual distance, selecting the corresponding deceleration
characteristic values.
[0018] The driving characteristics of the vehicle speed control method may be at least any one of a maximum allowable
acceleration of the targeted acceleration, a maximum jerk of the targeted acceleration, a speed control gain, and an
extra speed that is a difference between the speed limit and a targeted control speed.
[0019] Yet another exemplary embodiment of the present invention provides a vehicle speed control system, including:
a first vehicle speed control apparatus recognizing a speed limit of a speed limit point located in front of a vehicle,
selecting deceleration characteristic values corresponding to a location and a speed limit of the speed limit point among
deceleration characteristic values including at least one driving characteristic, and calculating a first targeted acceleration
necessary for a vehicle speed control up to the speed limit point based on the selected deceleration characteristic values;
a second vehicle speed control apparatus calculating a second targeted acceleration necessary for a vehicle speed
control set by a user or a vehicle speed control so as to maintain an inter-vehicular distance for a preceding vehicle;
and a targeted acceleration determining unit determining a final targeted acceleration based on the calculated first
targeted acceleration and second targeted acceleration. The first speed limit recognition unit of the vehicle speed control
system may receive information on the vehicle from a global positioning system (GPS) and include a navigation unit in
which road information including the speed limit point is stored.
[0020] The vehicle speed control system may further include: an activation determining unit controlling whether the
first vehicle speed control unit is activated, based on activation information received by the first vehicle speed control
apparatus and the second vehicle speed control apparatus.
[0021] The activation information of the vehicle speed control system may be at least any one of the number of global
positioning system (GPS) satellites received by the navigation unit, validity of information of the navigation unit, whether
the first vehicle speed control apparatus set by a driver is activated, and whether the current second vehicle speed
control apparatus is activated.
[0022] The deceleration characteristic select unit of the vehicle speed system may sequentially reflect the deceleration
characteristic values to calculate a deceleration distance necessary for deceleration from a current vehicle speed to the
speed limit and compare a residual distance up to the speed limit point with the calculated deceleration distance to select
the corresponding deceleration characteristic values if it is determined that the deceleration distance is longer than the
residual distance.
[0023] The driving characteristics of the vehicle speed control system may be at least any one of a maximum allowable
acceleration of the targeted acceleration, a maximum jerk of the targeted acceleration, a speed control gain, and an
extra speed that is a difference between the speed limit and a targeted control speed.
[0024] The targeted acceleration select unit may determine one having a smaller value of the calculated first targeted
acceleration and second targeted acceleration as a final targeted acceleration.
[0025] According to the vehicle speed control apparatus, the vehicle speed control system, the control method thereof,
and the vehicle speed control method of the exemplary embodiment of the present invention, it is possible to precisely
control the vehicle speed at an optimal speed up to the speed limit point by reflecting deceleration characteristics
according to the driving situations or the driving characteristics.
[0026] According to the vehicle speed control apparatus, the vehicle speed control system, the control method thereof
of the exemplary embodiment of the present invention, it is possible to minimize degradation of a comfortable ride for a
driver according to the deceleration by reflecting the driving characteristics, such as the maximum allowable acceleration,
the maximum jerk, and the like, to the vehicle speed control.
[0027] The foregoing summary is illustrative only and is not intended to be in any way limiting. In addition to the
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illustrative aspects, embodiments, and features described above, further aspects, embodiments, and features will become
apparent by reference to the drawings and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIG. 1 is a diagram illustrating a vehicle speed control apparatus according to an exemplary embodiment of the
present invention.
FIG. 2 is a table illustrating driving characteristics corresponding to each deceleration characteristic value.
FIG. 3 is a diagram illustrating a deceleration distance and deceleration state for each section of the deceleration
distance.
FIG. 4 is a flow chart illustrating a vehicle speed control method according to an exemplary embodiment of the
present invention.
FIG. 5 is a flow chart illustrating a method for selecting deceleration characteristic values.
FIG. 6 is a diagram illustrating a vehicle speed control system according to the exemplary embodiment of the present
invention.

[0029] It should be understood that the appended drawings are not necessarily to scale, presenting a somewhat
simplified representation of various features illustrative of the basic principles of the invention. The specific design
features of the present invention as disclosed herein, including, for example, specific dimensions, orientations, locations,
and shapes will be determined in part by the particular intended application and use environment.
[0030] In the figures, reference numbers refer to the same or equivalent parts of the present invention throughout the
several figures of the drawing.

DETAILED DESCRIPTION

[0031] Hereinafter, exemplary embodiments of the present invention will be described in detail with reference to the
accompanying drawings. It is to be noted that in adding reference numerals to elements of each drawing, like reference
numerals refer to like elements even though like elements are shown in different drawings. The exemplary embodiment
of the present invention will be described below, but the technical idea of the present invention is not limited thereto and
is modified and can be variously practiced by those skilled in the art.
[0032] Hereinafter, an exemplary embodiment of the present invention is based on a technology of controlling a vehicle
speed up to a speed limit point by reflecting a speed limit obtained from a navigation unit while driving a vehicle using
an SCC system.
[0033] FIG. 1 is a diagram illustrating a vehicle speed control apparatus 100 according to an exemplary embodiment
of the present invention.
[0034] Referring to FIG. 1, the vehicle speed control apparatus 100 according to the exemplary embodiment of the
present invention includes a speed limit information recognition unit 110, a storage unit 120 in which deceleration
characteristic values are stored, a deceleration characteristic select unit 130, and a targeted acceleration calculation
unit 140.
[0035] First, the speed limit information recognition unit 110 serves to recognize a speed limit point located in front of
a vehicle and recognize a location and a speed limit of a sensed speed limit point. In one exemplary embodiment, the
speed limit information recognition unit 110 may include a navigation unit 111. The navigation unit 111 receives location
information of a current vehicle from a global positioning system (GPS). The navigation unit 111 is stored with road
information including the speed limit point.
[0036] The storage unit 120 is stored with the deceleration characteristic values including at least one driving charac-
teristic. FIG. 2 is a table illustrating driving characteristics corresponding to each deceleration characteristic value.
Referring to FIG. 2, in one exemplary embodiment, the driving characteristics may mean a maximum allowable accel-
eration of targeted acceleration, a maximum jerk of the targeted acceleration, a speed control gain, an extra speed that
is a difference between a speed limit and a targeted control speed, and the like. Here, the targeted acceleration means
acceleration required to observe the speed limit at the speed limit point of the corresponding vehicle in consideration of
a distance from a current driving point to the speed limit point. Four driving characteristics are described in FIG. 2 and
the foregoing description, but the driving characteristics of the exemplary embodiment of the present invention are not
limited thereto and may be changed to various factors determining the driving characteristics.
[0037] The driving characteristics having predetermined values are grouped to form sets. The sets of the driving
characteristics each correspond to deceleration characteristic values (1, 2, 3, ..., 12 of FIG. 2). Therefore, aspects of
the deceleration control may be changed according to each deceleration characteristic value. The driving characteristic
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values are used as input values when a deceleration distance is calculated by applying the corresponding deceleration
characteristics. For example, referring to FIG. 2, when the deceleration characteristic value is selected to be "2", the
maximum allowable acceleration of the targeted acceleration is limited to 0.75 m/s, the maximum jerk of the targeted
acceleration is limited to 0.40/s, the speed control gain is set to be 0.4s∼I, and the extra speed is input as 0.4 m/s, upon
calculating the targeted acceleration of a vehicle up to a speed limit point. Here, the deceleration distance means a
distance required for deceleration up to the speed limit from the current vehicle speed. The extra speed Vm means a
difference between a speed limit Vt and a targeted control speed Vmap.
[0038] The deceleration characteristic select unit 130 selects any one of the deceleration characteristic values stored
in the storage unit 120, corresponding to the location and the speed limit of the speed limit point recognized by the
foregoing speed limit information recognition unit 110. FIG. 3 is a diagram illustrating a deceleration distance and de-
celeration state for each section of the deceleration distance. In the exemplary embodiment of the present invention,
the deceleration characteristic select unit 130 first reflects the predetermined deceleration characteristic value (for ex-
ample, "2") to calculate the deceleration distance x. The deceleration distance may be represented by a distance with
three types of deceleration sections.
[0039] First, the deceleration distance x may include a first deceleration distance x1 in a section in which the deceleration
is increased. The deceleration characteristic select unit 130 receives the current acceleration of a vehicle from a vehicle
speed sensor and calculates the first deceleration distance x1 based on the received acceleration. First, when the
targeted acceleration is limited, it is determined based on the following Equation 1 whether a proportional control decel-
eration section is present. 

[0040] In the above Equation 1, vmap is the targeted control speed, v(0) is the current vehicle speed, n is a deceleration
characteristic value, a(0) is the current acceleration of a vehicle, and km(n) is a speed control gain of the corresponding
deceleration characteristic value.
[0041] When satisfying the Equation 1, it is determined that the proportional control deceleration section is present by
inputting the driving characteristics of the corresponding deceleration characteristic value and when not satisfying the
above Equation 1, it is determined that no proportional control deceleration section is present. If it is determined that the
proportional control deceleration section is present, a first virtual arrival time t1 is calculated based on the following
Equation 2.

[0042] In the above Equation 2, Jmax(n) is the maximum jerk of the corresponding deceleration characteristic value,
a(0) is the current acceleration of a vehicle, n is the deceleration characteristic value, km(n) is the speed control gain of
the corresponding deceleration characteristic value, vmap is the targeted control speed, and v(0) is the current vehicle
speed.
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[0043] Meanwhile, since the section in which no proportional control deceleration section is present and the deceleration
is constant can immediately appear, there is a need to determine the section. A second virtual arrival time t1 is calculated
based on the following Equation 3. 

[0044] In the above Equation 3, a(0) is the current acceleration of a vehicle, n is the deceleration characteristic value,
amax(n) is the maximum allowable acceleration of the corresponding deceleration characteristic value, and Jmax(n) is
the maximum jerk of the corresponding deceleration characteristic value.
[0045] One having a smaller value of the first virtual arrival time t1 and the second virtual arrival time t1 obtained based
on the above Equations 1 and 2 is determined as the first arrival time t1 for obtaining the first deceleration distance x1.
The acceleration at the ending point of the section in which deceleration is increased may be obtained using the first
arrival time t1 and may be integrated to obtain the first deceleration distance x1. In detail, the first deceleration distance
x1 is calculated based on the following Equation 4. 

[0046] In the above Equation 4, v(0) is the current vehicle speed, n is the deceleration characteristic value, t1(n) is
the first arrival time up to an ending point of the section in which the deceleration is increased at the corresponding
deceleration characteristic value, a(0) is the current acceleration of a vehicle, and Jmax(n) is the maximum jerk of the
corresponding deceleration characteristic value.
[0047] Second, the deceleration distance x may include a second deceleration distance x2 in the section in which the
deceleration is constant. The deceleration characteristic select unit 130 receives the current acceleration of a vehicle
from the vehicle speed sensor and calculates the second deceleration distance x2 based on the received acceleration.
First, it is determined whether the section in which the deceleration is constant is present. To this end, an expected
speed v of the ending time of the section in which the deceleration is constant is calculated based on the following
Equation 5. 

[0048] In the above Equation 5, vmap is the targeted control speed, amax(n) is the maximum allowable acceleration
of the corresponding deceleration characteristic value, and Km(n) is the speed control gain of the corresponding decel-
eration characteristic value.
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[0049] When the calculated expected speed v is equal to or larger than a vehicle speed v(t1) of the ending time of the
proportional control deceleration section, it is determined that no equivalent deceleration section is present. When the
calculated expected speed V is smaller than the vehicle speed v(t1) of the ending point in the section in which the
deceleration is increased, a second arrival time t2 up to the ending point of the section in which the deceleration is
constant is calculated based on the following Equation 6. 

[0050] In the above Equation 6, v(t1, n) is the vehicle speed of the ending time of the proportional control deceleration
section at the corresponding deceleration characteristic value, v is the expected speed of the ending time of the section
in which the deceleration is constant, and amax(n) is the maximum allowable acceleration of the corresponding decel-
eration characteristic value.
[0051] The speed at the ending point of the section in which deceleration may be obtained using the second arrival
time t2 is constant and may be integrated to obtain the second deceleration distance x2. In detail, the second deceleration
distance x2 is calculated based on the following Equation 7. When no equivalent deceleration section is present, the
second deceleration distance x2 becomes 0.

[0052] In the above Equation 7, v(t1, n) is the vehicle speed of the ending time of the proportional control deceleration
section at the corresponding deceleration characteristic value, t2 is the second arrival time, and the amax(n) is the
maximum allowable acceleration of the corresponding deceleration characteristic value.
[0053] Third, the deceleration distance x may include a third deceleration distance x3 in the proportional control section
in which the deceleration is reduced. The deceleration characteristic select unit 130 first determines the section in which
the deceleration is increased. To this end, it is determined based on the following Equation 8 that the control error
between the vehicle speed v(t2) of the ending time in the section in which the deceleration is constant and the targeted
control speed vamp is less than the extra speed Vm. As the determination result, when the control error is less than the
extra speed Vm, it is considered that the control target is completed and a third arrival time t3 up to the ending time of
the section in which the deceleration is reduced is considered to be 0. In other words, it is determined that the section
in which the deceleration is reduced is not present. When the control error exceeds the extra speed Vm, the third arrival
time t3 up to the ending point of the section in which the deceleration is reduced is calculated based on the following
Equation 8. 
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[0054] In the above Equation 8, Km(n) is the speed control gain of the corresponding deceleration characteristic value,
Vm is the extra speed, v(t2, n) is the vehicle speed of the ending point of the equivalent deceleration section at the
corresponding deceleration characteristic value, and vmap is the targeted control speed.
[0055] The third deceleration distance x3 is calculated based on the following Equation 9. 

[0056] In the above Equation 9, vmap is the targeted control speed, n is the deceleration characteristic value, t3(n) is
the third arrival time at the corresponding deceleration characteristic value, v(t2, n) is the vehicle speed of the ending
time of the section in which the deceleration is constant at the corresponding deceleration characteristic value, and Km
(n) is the speed control gain of the corresponding deceleration characteristic value.
[0057] Meanwhile, the deceleration distance x corresponds to a distance obtained by summing the foregoing first
deceleration distance x1, second deceleration distance x2, and third deceleration distance x3.
[0058] The deceleration distance x calculated as described above is compared with the residual distance up to the
speed limit point. Here, the residual distance means the current location of the vehicle and the distance up to the speed
limit point and is obtained from the navigation unit 111. In this case, the vehicle speed control period of the vehicle speed
control apparatus 100 may be faster than the information update period of the navigation unit 111. Therefore, the residual
distance obtained from the navigation unit 111 may be corrected by the predetermined algorithm.
[0059] The deceleration characteristic select unit 130 calculates the deceleration distance x by sequentially reflecting
the next deceleration characteristic value (for example, "3") when the deceleration distance x is shorter than the residual
distance, as described above. A process of calculating the deceleration distance x by sequentially reflecting the next
deceleration characteristic values ("4", "5", ...) until it is determined that the deceleration distance x is longer than the
residual distance is repeatedly performed.
[0060] The deceleration characteristic select unit 130 selects the deceleration characteristic value when it is determined
that the deceleration distance x is longer than the residual distance.
[0061] Meanwhile, the deceleration characteristic select unit 130 may be configured to issue a warning to a driver
when the selected deceleration characteristic value is a predetermined reference value (for example, "10") or more.
[0062] The targeted acceleration calculation unit 140 calculates the targeted acceleration based on the deceleration
characteristic value selected by the foregoing deceleration characteristic select unit 130. In the exemplary embodiment
of the present invention, the targeted acceleration calculation unit 140 calculates a targeted acceleration ai based on
the following Equation 9. 
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[0063] In the above Equation 10, Km is the speed control gain, vamp is the targeted control speed, and v(0) is the
current vehicle speed. In this case, the targeted acceleration ai limits a value by applying the selected acceleration limit
and the jerk limit.
[0064] Hereinafter, the vehicle speed control method using the foregoing vehicle speed control apparatus 100 will be
described with reference to FIGS. 4 and 5.
[0065] FIG. 4 is a flow chart illustrating a vehicle speed control method according to an exemplary embodiment of the
present invention and FIG. 5 is a flow chart illustrating a method for selecting deceleration characteristic values.
[0066] Referring to FIGS. 4 and 5 together, the speed limit information recognition unit 110 recognizes the location
and the speed limit of the speed limit point located in front of a vehicle (S100). In particular, the residual distance from
the current location of a vehicle to the speed limit point may be calculated by the location of the recognized speed limit point.
[0067] Next, the deceleration characteristic select unit 130 selects the deceleration characteristic values from the
storage unit 120. The deceleration characteristic value performing the optimal deceleration is selected while repeatedly
performing a process of sequentially inputting the deceleration characteristic value, starting from the predetermined
deceleration characteristic value. To this end, first, the deceleration distance x = x1 + x2 + x3 that is required to decelerate
from the current vehicle speed to the speed limit is calculated by reflecting the predetermined deceleration characteristic
value (S210). When the deceleration distance x = x1 + x2 + x3 is shorter than the residual distance by comparing the
calculated deceleration distance x1 + x2 + x3 with the residual distance (S220), a process of sequentially reflecting next
deceleration characteristic values until the calculated deceleration distance x = x1 + x2 + x3 is longer than the residual
distance is repeated. If it is determined that the calculated deceleration distance x = x1 + x2 + x3 is longer than the
residual distance, the corresponding deceleration characteristic values are selected (S230).
[0068] Next, the targeted acceleration calculation unit 140 calculates the targeted acceleration necessary for the
vehicle speed control up to the speed limit point based on the selected deceleration characteristic value (S300).
[0069] Hereinafter, a vehicle control system 10 including the foregoing vehicle speed control apparatus 100 and using
the vehicle speed control apparatus 100 associated with the existing SCC system will be described.
[0070] FIG. 6 is a diagram illustrating the vehicle speed control apparatus 10 according to an exemplary embodiment
of the present invention.
[0071] Referring to FIG. 6, the vehicle speed control system 10 according to the exemplary embodiment of the present
invention includes a first vehicle speed control apparatus 100, a second vehicle speed control apparatus 200, a targeted
acceleration determining unit 300, and an activation determining unit 400. In the exemplary embodiment of the present
invention, the vehicle speed control system 10 may perform the vehicle speed control reflecting the deceleration char-
acteristic values by the first vehicle speed control apparatus 100 in the SCC state performed by the second vehicle
speed control apparatus 200.
[0072] First, the first vehicle speed control apparatus 100 illustrates the foregoing vehicle speed control apparatus
100 and the configuration and control process thereof are described above, but the detailed description thereof will be
omitted. The first vehicle speed control apparatus 100 obtains the location and the speed limit of the speed limit point
from the navigation and reflects the deceleration characteristic values based on the obtained location and speed limit
to calculate a first targeted acceleration.
[0073] Meanwhile, the second vehicle speed control apparatus 200 uses the vehicle sensor including a radar, and the
like, to sense the speed limit of the front road and calculate a second targeted acceleration based on the speed limit.
[0074] The targeted acceleration determining unit 300 determines a final targeted acceleration based on the calculated
first targeted acceleration and second targeted acceleration. In the exemplary embodiment of the present invention, the
targeted acceleration determining unit 300 may select any one of the first targeted acceleration and the second targeted
acceleration to determine the final targeted acceleration. In particular, one having a smaller value of the first targeted
acceleration and the second targeted acceleration may be determined as the final targeted acceleration.
[0075] The activation determining unit 400 serves to activate the first vehicle speed control apparatus 100 in the state
in which the SCC is performed by the second vehicle speed control apparatus 120 to determine whether the additional
vehicle speed control is performed. The activation determining unit 400 determines the vehicle speed control based on
the activation information received from the first vehicle speed control apparatus 100 or the second vehicle speed control
apparatus 120. The activation information may be the number of global positioning system (GPS) satellites received by
the navigation unit 111, validity of information of the navigation unit 111, whether the first vehicle speed control apparatus
100 set by a driver is activated, and whether the current second vehicle speed control apparatus is activated, and the
like. As described above, when all the activation information is satisfied, the activation determining unit 400 may perform
the additional vehicle speed control process using the first vehicle speed control apparatus 100.
[0076] As described above, the exemplary embodiments have been described and illustrated in the drawings and the
specification. The exemplary embodiments were chosen and described in order to explain certain principles of the
invention and their practical application, to thereby enable others skilled in the art to make and utilize various exemplary
embodiments of the present invention, as well as various alternatives and modifications thereof. As is evident from the
foregoing description, certain aspects of the present invention are not limited by the particular details of the examples
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illustrated herein, and it is therefore contemplated that other modifications and applications, or equivalents thereof, will
occur to those skilled in the art. Many changes, modifications, variations and other uses and applications of the present
construction will, however, become apparent to those skilled in the art after considering the specification and the ac-
companying drawings. All such changes, modifications, variations and other uses and applications which do not depart
from the spirit and scope of the invention are deemed to be covered by the invention which is limited only by the claims
which follow.

Claims

1. A vehicle speed control apparatus, comprising:

a speed limit information recognition unit recognizing a location and a speed limit of a speed limit point located
in front of a vehicle;
a storage unit stored with deceleration characteristic values including at least one driving characteristic;
a deceleration characteristic select unit selecting the deceleration characteristic values corresponding to the
location and the speed limit of the recognized speed limit point among the deceleration characteristic values
stored in the storage unit; and
a targeted acceleration calculation unit calculating a targeted acceleration necessary for a vehicle speed control
up to the speed limit point based on the selected deceleration characteristic values.

2. The vehicle speed control apparatus of claim 1, wherein the speed limit information recognition unit receives infor-
mation on the vehicle from a global positioning system (GPS) and includes a navigation unit in which road information
including the speed limit point is stored.

3. The vehicle speed control apparatus of claim 1, wherein the deceleration characteristic select unit sequentially
reflects the deceleration characteristic values to calculate a deceleration distance necessary for deceleration from
a current vehicle speed to the speed limit and compares a residual distance up to the speed limit point with the
calculated deceleration distance to select the corresponding deceleration characteristic values if it is determined
that the deceleration distance is longer than the residual distance.

4. The vehicle speed control apparatus of claim 3, wherein the deceleration characteristic select unit calculates a first
deceleration distance that is included in the deceleration distance and is in a section in which deceleration is increased,
based on the current acceleration of a vehicle.

5. The vehicle speed control apparatus of claim 4, wherein the deceleration characteristic select unit calculates a
second deceleration distance that is included in the deceleration distance and is in a section in which deceleration
is constant.

6. The vehicle speed control apparatus of claim 5, wherein the deceleration characteristic select unit calculates a third
deceleration distance that is included in the deceleration distance and is in a section in which deceleration is reduced.

7. A vehicle speed control method, comprising:

a) recognizing a location and a speed limit of a speed limit point located in front of a vehicle;
b) selecting deceleration characteristic values corresponding to the location and the speed limit of the speed
limit point among deceleration characteristic values including at least one driving characteristic; and
c) calculating a targeted acceleration necessary for a vehicle speed control up to the speed limit point based
on the selected deceleration characteristic values.

8. The vehicle speed control method of claim 7, wherein the step (b) includes:

b-1) calculating a deceleration distance necessary for deceleration from a current vehicle speed to the speed
limit by reflecting the deceleration characteristic values;
b-2) comparing a residual distance up to the speed limit point with the calculated deceleration distance; and
b-3) if it is determined that the deceleration distance is longer than the residual distance, selecting the corre-
sponding deceleration characteristic values.
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9. A vehicle speed control system, comprising:

a first vehicle speed control apparatus recognizing a speed limit of a speed limit point located in front of a vehicle,
selecting deceleration characteristic values corresponding to a location and a speed limit of the speed limit point
among deceleration characteristic values including at least one driving characteristic and calculating a first
targeted acceleration necessary for a vehicle speed control up to the speed limit point based on the selected
deceleration characteristic values;
a second vehicle speed control apparatus calculating a second targeted acceleration necessary for a vehicle
speed control set by a user or a vehicle speed control so as to maintain an inter-vehicular distance for a preceding
vehicle; and
a targeted acceleration determining unit determining a final targeted acceleration based on the calculated first
targeted acceleration and second targeted acceleration.

10. The vehicle speed control system of claim 9, wherein the first speed limit recognition unit receives information on
the vehicle from a global positioning system (GPS) and includes a navigation unit in which road information including
the speed limit point is stored.

11. The vehicle speed control system of claim 9, further comprising:

an activation determining unit controlling whether the first vehicle speed control apparatus is activated, based
on activation information received by the first vehicle speed control apparatus and the second vehicle speed
control apparatus.

12. The vehicle speed control system of claim 11, wherein the activation information is at least any one of the number
of global positioning system (GPS) satellites received by the navigation unit, validity of information of the navigation
unit, whether the first vehicle speed control apparatus set by a driver is activated, and whether the current second
vehicle speed control apparatus is activated.

13. The vehicle speed control system of claim 9, wherein the sequentially reflecting the deceleration characteristic
values to calculate a deceleration distance necessary for deceleration from a current vehicle speed to the speed
limit and compares a residual distance up to the speed limit point with the calculated deceleration distance to select
the corresponding deceleration characteristic values if it is determined that the deceleration distance is longer than
the residual distance.

14. The vehicle speed control apparatus of claim 1 or the vehicle speed control method of claim 7 or the vehicle speed
control system of claim 9, wherein the driving characteristics are at least any one of a maximum allowable acceleration
of the targeted acceleration, a maximum jerk of the targeted acceleration, a speed control gain, and an extra speed
that is a difference between the speed limit and a targeted control speed.

15. The vehicle speed control system of claim 9, wherein determining one having a smaller value of the calculated first
targeted acceleration and second targeted acceleration as a final targeted acceleration.
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